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1. Customer Information

Applicant: Fiplex Communications Inc.
Address: 2101 NW 79th Ave.
MIAMI FL 33122

1.1 Test Result Summary

The following test procedure and guidance were used for measuring FCC PART 90 (PRIVATE LAND MOBILE
RADIO SERVICES) known as Licensed Land Mobile; ANSI C63.26-2015 and FCC KDB 935210 D05 v01r04
Industrial Signal Boosters. Full test results are available in this report.

No additions to the test methods were needed. There were no deviations, or exclusions from the test methods.
No test results are from external providers or from the customer. The test results relate only to the items tested.
Timco does not offer opinions and interpretations, only a pass/fail statement.

Applicable Clauses from Part 2
FCC Part 2 Clauses Description of the requirements Result: (Pass, Fail, N/A)
2.202 Bandwidth & Emission Pass
2.1033 (c)(8) Power at the Final Amplifier Pass
2.1046 (a) RF Output Power Pass
2.1047 Modulation characteristics n/a
2.1049 Occupied Bandwidth Pass
2.1057 Spurious emissions at antenna terminals Pass
2.1053 Field strength of spurious radiation Pass
2.1055 Frequency stability n/a
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Applicable Clauses from Part 90 Subpart |

Result:
FCC Part 90 Clauses Description of the requirements (Pass, Fail,

N/A)
90.205 Transmitter Power Pass
90.207 Types of Emissions Pass
90.209 Bandwidth limitations Pass
90.210 Emission masks, In-band Pass
90.210 Emission masks, Out-of-band Pass
90.213 Frequency stability n/a
90.214 Transient Frequency Behavior n/a
90.219 (d)(6)(i) ERP of intermodulation products n/a'
90.219 (d)(6)(ii) ERP of noise within the passband n/a'
90.219 (d)(6)(iii) ERP of noise on spectrum < 1 MHz outside of the passband n/a'
90.219 (d)(3)(i), (e)(1) | ERP of Radiated Power n/a'
90.219 (e)(2) Noise figure Pass
90.219 (e)(3) Spurious emissions Pass
90.219 (e)(4)(i)(ii)(ii)) | Retransmitted Signals Pass
90.221 Adjacent channel power limits N/A

Note 1: Requirements in Part 90.219 (d) apply at deployment of this EUT, therefore are not applicable at

certification.

KDB 935210 D05 v01r04
Result:
FCC KDB 935210 Description of the requirements (Pass, Fail,
D05 Clauses
N/A)
4.1 Test Signals for PLMRS (Input Signals) Pass
4.2 AGC Threshold Reported
4.3 Out-of-Band Rejection Reported
4.4 Input-versus-Output Signal Comparison Pass
4.5 Output Power Pass
4.5 Amplifier/Booster Gain (optional) Reported
4.6 Noise Figure Pass
Out-of-band/Out-of-block Conducted Emissions (Intermodulation
4.7.2 Pass
Products)
4.7.3 EUT Spurious Conducted Emissions Pass
4.8 Frequency Stability n/a
4.9 Spurious Radiated Emissions Pass
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2. Location of Testing

2.1 Test Laboratory

Timco Engineering Inc. is a subsidiary of Industrial Inspection & Analysis, Inc. ("IlA").
Testing was performed at Timco's permanent laboratory located at 849 NW State Road 45, Newberry, Florida
32669

FCC test firm # 578780

FCC Designation # US1070

FCC site registration is under A2LA certificate # 0955.01
ISED Canada test site registration # 2056A

EU Notified Body # 1177

For all designations see A2LA scope # 0955.01

2.2 Testing was performed, reviewed by

Dates of Testing: 4/5/2022 — 5/11/2022

TR0
. e —— Sr. EMC Engi —I— 77
Signature: i s MR Ermc-ooagnsig;sn-;? MD il
Q’le‘?Néee.

Name & Title: Tim Royer, EMC Engineer

Date of Signature 5/12/2022

Signature: &*

Name & Title: Kristoffer Costa, EMC Technician

Date of Signature 5/12/2022
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3. Test Sample(s) (EUT/DUT)

The test sample was received: 4/4/2022

3.1 Definitions
Signal booster: A device or system that automatically receives, amplifies, and retransmits signals from wireless
stations into and out of building interiors, tunnels, shielded outdoor areas and other locations where these
signals would otherwise be too weak for reliable communications. Signal booster systems may contain both

Class A and Class B signal boosters as components.

Class A signal booster: A signal booster designed to retransmit signals on one or more specific channels. A
signal booster is deemed to be a Class A signal booster if none of its passbands exceed 75 kHz.

Class B signal booster: A signal booster designed to retransmit any signals within a wide frequency band. A
signal booster is deemed to be a Class B signal booster if it has a passband that exceeds 75 kHz.
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3.2 Description of the EUT

A description as well as unambiguous identification of the EUT(s) tested. Where more than one sample is
required for technical reasons (such as the use of connected units for the purpose of conducted output power
testing where the product units will have integral antennas), each specific test shall identify which unit was
tested.

|dentification

FCC ID: P3TDH437-3X

Brief Description Digital Signal Booster
Type of Modular n/a

Model(s) # DH437

Firmware version 3.01-00

Software version 1.02

Serial Number 20101178FU

Technical Characteristics
Technology Bi-Directional Industrial Signal Booster
Frequency Range 410 — 415 MHz- Uplink/ Downlink
417 — 422 MHz- Uplink/ Downlink
425 - 430 MHz- Uplink/ Downlink

RF O/P Power (Max.) UL: 23.85 dBm (0.24 W)
DL: 37.96 dBm (6.25 W)
Modulation n/a
Bandwidth & Emission Class 11K3F3E, 8K10F1D, 8K10F1E, 8K10FTW, 9K80F1D, 9K80F1E, 9K80D7W
Number of Channels Variable
Duty Cycle 100%
Antenna Connector N Type
Voltage Rating (AC or Batt.) 28 V DC (internally)

Antenna Characteristics
Antenna Name Frequency Range Antenna Type Dimensions Antenna Gain
n/a 410 — 430 MHz n/a n/a 3 dBi
- Note: Information such as antenna gain, firmware/software numbers are provided by manufacturer and
cannot be validated by the test lab.

Note: This EUT does not include antennaf(s).
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3.3 Configuration of EUT

Test Modes
Band Link Direction Test Frequencies
410 - 415 MHz 412 MHz
417 = 422 MHz Uplink/ Downlink 417 MHz
425 - 430 MHz 427 MHz

Operating conditions during Testing:

No other modifications of the device under test (including firmware, specific software settings, and
input/output signal levels to the EUT) were made.

Peripherals used during Testing:
A laptop was used to control the EUT.

3.4 Test Setup of EUT
Equipment, antenna, and cable arrangement. The setup of the equipment and cable or wire placement on
the test site that produces the highest radiated and the highest ac power line conducted emissions shall be
shown clearly and described. Information on the orientation of portable equipment during testing shall be

included. Drawings or photographs may be used for this purpose.

Test Setups are included in the test report.
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4. Test methods & Applicable Regulatory Limits

4.1 Test methods/Standards/Guidance:
Test procedures and guidance for measuring Licensed Part 90 Licensed device:

1) ANSI C63.26-2015
2) FCC KDB 935210 D05 vO1r04 Industrial Signal Boosters

4.2 Applied Limits and Regulatory Limits:
1) FCC CFR 47 Part 90 Subpart |, 90.219

5. Measurement Uncertainty

Parameter Uncertainty (dB)

Conducted Emissions + 3.14 dB

Radiated Emissions (9kHz — 30 MHz) + 3.08 dB

Radiated Emissions (30 — 200 MHz) + 2,16 dB

Radiated Emissions (200 — 1000 MHz) +215dB

Radiated Emissions (1 GHz — 18 GHz) +2.14 dB

Radiated Emissions (18 GHz — 40 GHz) +231dB

Note: The uncertainties provided in this table represent an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of K=2.

6. Environmental Conditions
6.1 Temperature & Humidity

Measurements performed at the test site did not exceed the following:

Parameter Measurement
Temperature 23 C+/-5%
Humidity 55% +/- 5%
Barometric Pressure 30.05 in Hg
Note: Specific environmental conditions that are applicable to a specific test are available in the test result
section.
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7. List of Test Equipment and Test Facility

The test equipment used identified by type, manufacturer, serial number, or other identification and the date
on which the next calibration or service check is due.

Description of the firmware or software used to operate EUT for testing purposes.

A complete list of all test equipment used shall be included with the test report. The manufacturer’s model
and serial numbers, and date of last calibration, and calibration interval shall be included. Measurement cable
loss, measuring instrument bandwidth and detector function, video bandwidth, if appropriate, and antenna

factors shall also be included where applicable.

7.1 List of Test Equipment

Test Equipment
Type Device Manufacturer | Model SN# Cu(r:;elnt Cal Due
Antenna, NSA Log-Periodic 1243 Eaton 96005 1243 5/4/21 | 5/3/2024
Double-Ridged .
Antenna Horn/ETS Horn 1 ETS-Lindgren 3117 00035923 2/25/20 | 2/24/2023
CHAMBER CHAMBER Panashield 3M N/A 3/12/19 | 12/21/2023
Receiver EMI Test Receiver R&S | Rohde & 1 pq\y o | 100320 | 5727721 | 5/26/2024
ESU 40 Schwarz
Signal Signal Generator HP
Generator 8648C HP 8648C | 35537A01679 | 3/29/19 | 5/28/2022
Software
Software Author Version Validation on
ESU Firmware Rohde & Schwarz 4.43 SP3; BIOS v5.1-24-3 2018
RSCommander Rohde & Schwarz 1.6.4 2014
ScopeExplorer LeCroy v2.25.0.0 2009
Field Strength Timco v4.10.7.0 2016
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8. Test Results

The results of the test are usually indicated in the form of tables, spectrum analyzer plots, charts, sample
calculations, as appropriate for each test procedure.

A description and/or a block diagram of the test setup is usually provided.

The measurement results, along with the appropriate limits for comparison, may be presented in tabular or
graphical form. In addition, any variation in the measurement environment may be reported if applicable
(e.g., a significant change of temperature that could affect the cable loss and amplifier response).

Unless noted otherwise in the referenced standard, the measurements of ac power-line conducted emissions
and conducted power output will be reported in units of dBuV. Unless noted otherwise in the referenced
standard, the measurements of radiated emissions will be reported in units of decibels, referenced to one
microvolt per meter (dBuV/m) for electric fields, or to one ampere per meter (dBA/m) for magnetic fields, at
the distance specified in the appropriate standards or requirements. The measurements of antenna-
conducted power for receivers may be reported in units of dBuV if the impedance of the measuring
instrument is also reported. Otherwise, antenna-conducted power will be reported in units of decibels
referenced to one milliwatt (dBm). All formulas for data conversions and conversion factors, if used, will be
included in this measurement report.

Example:
Freq (MHz)  Meter Reading  + ACF +CL =FS
33 20 dBpVv +10.36 dB/m  +0.40 dB =30.36 dBuV/m @ 3m

EIRP = Pcond (dBm) + dBi
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8.1 Power at the Final Amplifier

Limits from FCC Part 2.1033 (c)(8).

No method of measurement is specified. The result has been calculated based on all available information.

Test Results

EUT Operating Voltage (V) EUT Current (A)

Power at the Final Amplifier

28V DC 3.57

100 W
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8.2 RF Output Power & Gain

Limits from FCC Parts 2.1046(a), and 90.205 and test procedure from ANSI C63.26-2015 and FCC KDB 935210
D05 v01r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
—

UNDER TEST

—» TRANSMITTER [—»

STANDARD

LOAD

SPECTRUM
ANALYZER

Test Results, Power Output

Link Direction

Max Power Output

Max Power Output (W)

Tuning Tolerance (dB)

(dBm)
Uplink 23.85 0.24 +/-2.0
Downlink 37.96 6.25 +/-2.0
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Test Results, Gain

. o Tuned Power Input Power Output .
Link Direction Frequency Input Level (dBm) (dBm) Gain (dB)
(MH2)
AGC -49.2 23.64 72.84
412 AGC+3 -46.2 23.81 70.01
Maximum 0 23.85 23.85
AGC -52.1 214 73.5
Uplink 417 AGC+3 -49.1 21.61 70.71
Maximum 0 21.57 21.57
AGC -31.7 23.85 55.55
427 AGC+3 -28.7 23.77 52.47
Maximum 0 23.82 37.85
AGC -34.2 37.86 72.06
412 AGC+3 -31.2 37.9 69.1
Maximum 0 37.85 37.85
AGC -34.4 37.91 72.31
Downlink 417 AGC+3 -31.4 37.96 69.36
Maximum 0 37.87 37.87
AGC -35.5 36.92 72.42
427 AGC+3 -32.5 36.99 69.42
Maximum 0 36.94 36.94
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8.3 Out-of-band Rejection

Limits and test method from FCC KDB 935210 D05 v01r04 Industrial Signal Boosters.

Test Setup
SIGNAL BOOSTER STANDARD SPECTRUM
TEST SIGNAL  [—» UNDER TEST E— TRANLEI\:BTER_p ANALYZER
Test Results, Out-of-band Rejection and Class of Operation
Operating Band Link Direction Passband (kHz) Class of Operation
410 - 415 MHz
417 — 422 MHz Uplink/ Downlink < 75 kHz Class A
425 -430 MHz

NOTE: The equipment under test is channelized and will only allow the specified channel(s) to pass.
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Out-of-band Rejection, Spectrum Plots

8.3.1 Uplink, 412 MHz

® 4 RBW 500 kHz Delta 2 [T1 ]
VBW 2 MHz 0.34 dB
Ref 45.1 dBm *Att 0O dB SWT 2.5 ms 6.690705128 MHz
Offget 4011 dB Marker 1 [T1]]
40 .65 cbr
4¢9.134615385 MHz|IFN
30 VET Refr T[]
Hl!! ‘é 23.93 dir
A / A 409 975961538 M
i} I B

10

D1 3.93(dBm

o

[ LA

Start 400 MHz 2.5 MHz/ Stop 425 MHz

Date: 5.APR.2022 16:32:37
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8.3.2 Downlink, 412 MHz

® *RBW 500 kHz
VBW 2 MHz

Delta 2 [T1 ]

0.19 dB

40

Ref 45.1 dBm *Att O dB SWT 2.5 ms 6.690705128 MHz
Offget 4011 dB Marker 1 [T1]]

b 1$.01 dir

/ 4(09.13461$385 MHz
NMarker LT TLT]

3%.72 diBr
Q.975961538 MH

20

D1 15.7p dBm

[ 1A ]

L1
L—1
L—1

~—20 / T

o

=70

Center 412.5 MHz 2.5 MHz/

Date: 5.APR.2022 16:44:29

Span 25 MHz
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8.3.3 Uplink, 417 MHz

® *RBW 500 kHz
VBW 2 MHz

Marker 3 [Tl ]

21.63 dar

Ref 45.1 dBm * ALt 0 dB SWT 2.5 ms 417.019230769 MHz
| Offget 4011 dB Markgr 1 [T1]]
40 —1.67 amr
a16.05769%308 Mz ||IFN
30 DeTlte [TT
= 3 .88 dB
AT | A 6. 720760231 M
20 / \ ™
10
y D1 1. .631dem 7 L} /l A\
B / \ / \
——20
\ ae
/ \ / L x
icam e AA-MJHuNMJ \\wﬂwMJJmMmAMJWJMALMVWJN
~—40
=50
~—60
- —70
Start 410 MHz 2 MHz/ Stop 430 MHz

Date: 5.APR.2022 15:33:44
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8.3.4 Downlink, 417 MHz

®

*RBW 500 kHz

Delta 2 [T1 ]

VBW 2 MHz 0.21 dB
Ref 45.1 dBm AAtt 0 dB SWT 2.5 ms 6.538461538 MHz
Offget 4011 dB Marker 1 [T1]]
40 1$.06 dar
/\ /‘\ 416.153844154 MHz
- 30
- V-
VARDT
20 [ E aRm /

DL 18.)i

\
//

[~ —40

Date: 5.APR.2022

14:18:55

1.5 MHz/

Stop 430 MHz

o
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8.3.5 Uplink, 427 MHz

® *RBW 300 kHz
VBW 1 MHz

Delta 2 [T1 ]

0.91 dB

30

Ref 39 dBm AAtt 0 dB SWT 2.5 ms —5.909455128 MHz
Offget 40|1 dB Yarkdr 1 [T1|]
A 1]1.24 dir
/ MX 430.48557§923 MHz
/\ Arkdr 3 [T1|]
= 06 oY
149.94471]538 MHz

Dl 12.06 dBm

\

\

~—60

Center 427 MHz 1.25 MHz/

Date: 11.MAY.2022 09:48:58

Span 12.5 MHz

o
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8.3.6 Downlink, 427 MHz

® 4 RBW 300 kHz Delta 2 [T1 ]
VBW 1 MHz 0.23 dB
Ref 39 dBm *Att 5 dB SWIT 2.5 ms 5.608974359 MHz
Offget 4011 dB Marker 1 [T1]]
146.40 dBr
30 A34T9TS 795 IVET “
N 3 g
D1 17.3p dBm \ ’ I IVL
10 \ , \
L z PS

PXyve RN T I NPT PN Y KT DI NV S
~ 50
| —60.
Start 400 MHz 5 MHz/ Stop 450 MHz

Date: 6.APR.2022 11:54:16
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8.4 Bandwidth & Emission

Limits from FCC Parts 90.209 and FCC KDB 935210 D05 v01r04 Industrial Signal Boosters.

Authorized Bandwidth

Rule Part Operating Range Authorized Bandwidth
410 — 415 MHz
Part 90 417 = 422 MHz 11.25 kHz
425 - 430 MHz

Applicable Input Signals

Representative Emission

Signal Occupied Bandwidth (kHz) Seclemaione)
CW n/a n/a
12.5 kHz FM 1.3 TK3F3E
C4FM (P25 Phase 1) 8.1 8K10F1D, 8K10F1E
HCPM (P25 Phase Il SU) 8.1 8K10FTW
HDQPSK (P25 Phase Il BS) 9.8 9K80F1D, 9K80F1E, 9K8OD7W
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8.5 Input VS Output Signal Comparison

Limits from FCC Parts 90.210 and test procedure from ANSI C63.26-2015 and FCC KDB 935210 D05 v01r04
Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
UNDER TEST

STANDARD
TRANSMITTER
LOAD

SPECTRUM
ANALYZER
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8.5.1 FM, Uplink Mask C, 412 MHz, AGC

® 4 RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —58.60 dBr
Ref 23.8 dBm Attt 5 dB SWT 1.15 s 412.012500000 MHz
| Offget 401 &B / \ oBn |7.69230f692 Kbz
20 M CHHCK  \PAgS Termo |1 [T1 O]
" —+.40 c=||IFN
- 411 _90a15k846 ML
l.!! Temp [2 [T1 OPW]
VARDT
05 dmr
o . ) SO E=vd
_(_ m u i3 . Ot P Lot LI
e i U
PS
- 20
- 30
TE
2C
B i
—40 n u
~—50 |
TP NL AL MMMMI”’WWW
W 4
——70

Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 09:57:47
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8.5.2 C4FM, Uplink Mask C, 412 MHz, AGC

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz —64.33 dBr
Ref 23.8 dBm ALt 5 dB SWT 1.15 s 412.012500000 MHz
Oofffet _ 40|1 4B [ '\ oBW_[8.33333}333 kiz

20 IfMIfT CHRCK  \PAgS Terp |1 [T1 OBW]
-0.26 dBr lk‘
o 411 995678077 MH:
T> Temp [2 [T1 OPW]
7TEW h 4.21 dRr
il Vil il I M
I 4320040064
J[ \n
T

uI
2

N

e
+
&
e

Xl

) - o

=70

Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 09:59:10
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8.5.3 H-CPM, Uplink Mask C, 412 MHz, AGC

® * RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1

]

-57.48 dRr

Ref 23.8 dBm *Att 5 dB SWr 1.15 s 412.012500000 MHz

N Offget 4011 dB / \ OBW_|8.173074$923 kHz
20 TIMIT CHECK i’A S Termp |1 [T1 OBW]

R«d 4.69 der

g [0 47171 99599R500 MH-
EXS Terp (2 [T1 OBW]

VARD") / %‘2 7'59

=

| 1]

4
3 T ST

=50
f ,

P rER T

=70

Center 412 MHz 10 kHz/

Date: 6.APR.2022 10:01:44

Span 100 kHz

o
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8.5.4 H-DQPSK, Uplink Mask C, 412 MHz, AGC

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz —64.71 dBr
Ref 23.8 dBm ALt 5 dB SWT 1.15 s 412.012500000 MHz
| Offtet 40l1 o / \ OB [9.615384615 kiz
0]
7l -

TMIT CHECK  \PAgs Terp |1 [T1 OBW]
,‘\ 1.93 ce||PN
L m 411 99535P5a4 M
10 v
Temp (2 [T1 OBW]
7TEW 1 T2 .51 dRr
¢ ‘{‘u 4420045670402l 0

uI
2

ke i ( .
- 20 /
- 30
’ e
2C

=50

_ | Raalhilid

=70 " hd

Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 10:05:02
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8.5.5 FM, Downlink Mask C, 412 MHz, AGC

® 4 RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -48.78 dRr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 412.012500000 MHz
Offget  40}1 dB OBW |7.692307692 kHz
I CHE;K PASS Termp |1 [T1 OBW]
30 1}.06 || PN
411.99615p846 MHz
= - | | Temp |2 [T1 Ompw]
ARD T T2 14 .50 dRr
I 41200384154 vzl T
10 L]
MASKC1 4k | ml
i ’" ll\ i
B M“ |M
- oo I e
“ 2
——30
I Il
—40
“‘N \H { !\
™ —50 M I

Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 10:07:31

Page 31 of 142

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc.


mailto:testing@timcoengr.com

TIMCO

ENGINEERING,Inc.

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

8.5.6 C4FM, Downlink Mask C, 412 MHz, AGC

®

*RBW 300 Hz

Marker 1 [Tl ]

o

VBW 1 kHz —-48.90 dBr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 412.012500000 MHz
Offget  40|1 dB OBW [8.173076923 kiz
I CHEELK  \PASS Termp |1 [T1 OBW]
|30 17.01 dir
411.99583p333 MHz
1 = - ' Temp |2 [T1 o]
t
A1aT 1¢6.42 dar
412.004006$410 MHz
10
MASKC1dk “r \1
- (
=10 H
20 M L
— 30 J
~ —40 f
IW\ ( Hﬁ e
WMVW “M\WW “’\M“\W |
Tl w

Center 412 MHz

Date: 6.APR.2022 10:09:08

10 kHz/

Span 100 kHz
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8.5.7 H-CPM, Downlink Mask C, 412 MHz, AGC

® * RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -49.79 dRr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 412.012500000 MHz
Offget 40|11 dB OBW [8.17307¢923 kHz
I c ‘El< PASS Termp |1 [T1 OBW]
30 15.31 ||y
/ "} \ 411 995998590 MHz
m | T Tenmp (2 [T1 OBW]
aay [120 1 1§$.08 dAr
412004164667 Mzl ™"

10
MASKC14k Jr{ \

LM

Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 10:11:11
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8.5.8 H-DQPSK Downlink Mask C, 412 MHz, AGC

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -34.17 dBr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 412.012500000 MHz
Offget  40}1 dB OBW |9.77564]1026 kHz
1l CHHFK  \PAds Terp |1 [T1 OBW]
30 16.08 =t || PN
411.995192308 MHz
l.!! -0 Tenmp (2 [T1 OBW]
T
ALY 1 1¢.83 bl
412.004967949 MHz
10
MASKC1dk [’ \
i I \ i
=10 ( {
- oo e
2C
~—30 T
i I .ﬂAr\Mr |
ﬁf wv” WﬂMﬁ
i Vﬂ" 41'1, i
—€0 | |
Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 10:11:41
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8.5.9 FM, Uplink Mask C, 412 MHz, AGC +3

® 4 RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -57.23 dBr
Ref 23.8 dBm “att 5 dB SWT 1.15 s 412.012500000 MHz
| Offpet 40l1 ob / \ OBW |7.692301692 kiz
= e caer  \PAags Terp |1 [T1 Ofw]
" n —+.07 ce||IPN
- 10 411 99a15RR46 VT
= Temp |2 [T1 Ofw]
VARDT
’ .27 cBr
i 7 ) e o
c m 4326638461541
B 3kc1 !
KC1dk
PS
20
=30
e
2C
R ]
—40 m
=50
“L ,
i My Q'p ” L
——70
Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 09:58:22
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8.5.10 C4FM, Uplink Mask C, 412 MHz, AGC +3

® +*RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [Tl ]

—62.86 dRr

Ref 23.8 dBm ALt 5 dB SWT 1.15 s 412.012500000 MHz
 offfet _40l1 @B [ T '\ oBW |8.173076923 kb=

20 111\47\‘ Cﬁﬁi iﬂi Terp |1 [T1 Ofw]
$.24 dex
-0 411 _99599R590 ML

1 £ / !j L{?2 Temp |2 [T1 OBW]
7TEI f 31 GRr

4

| i

3

4 DT
T TOPOoT T

kc1di ﬂ ‘\1

I T

Center 412 MHz 10 kHz/

Date: 6.APR.2022 09:59:53

Span 100 kHz

o
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8.5.11 H-CPM, Uplink Mask C, 412 MHz, AGC +3

® +*RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [Tl ]

—62.79 dBr
Ref 23.8 dBm ALt 5 dB SWr 1.15 s 412.012500000 MHz
 offfet _40l1 @B [T '\ oBW [8.012820513 kilz
20 jiiivivile PASS Temp |1 [T1 OBW]
.83 dBr
-0 411 _99599R590 ML
= i . Temp |2 [T1 o]

VARDT -lo dBT
- - r} 1‘ 4 4666404
e di J \

— —20 / x
=30 [} \

i

Center 412 MHz 10 kHz/

Date: 6.APR.2022 10:03:58

Span 100 kHz

o

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc.

Page 37 of 142


mailto:testing@timcoengr.com

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

TIMCO

ENGINEERING,Inc.

8.5.12 H-DQPSK, Uplink Mask C, 412 MHz, AGC +3

® 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kiHz -51.31 dBr
Ref 23.8 dBm *Att 5 dB SWT 1.15 s 412.012500000 MHz
| Offpet 40[1 db / \ oW [9.77564]026 kiiz
0 UTMIT CHECK \PA$S Temp |1 [T1 OBW]
ﬂf i .00 cxe [N
1o ! 411 99519308 M
=2 Temp |2 [T1 OfW]
anan 2 .57 dRr
A 4 ia 4 AT M
~C f \ b ; = ETACE G e i
e di
PS
20 / ‘
~—30
IE
2C
——40 N Wi
1
~—50 1 |
Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 10:05:23

Page 38 of 142

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc.


mailto:testing@timcoengr.com

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

TIMCO

ENGINEERING,Inc.

8.5.13 FM, Downlink Mask C, 412 MHz, AGC +3

® 4 RBN 300 Hz Marker 1 [T1 ]
VBW 1 kiz -52.18 dAr
Ref 37.9 dBm *Att 5 dB SWI 1.15 s 412.012500000 MHz
Offfet  40|1 dB OBW |7.692301692 kiz
N I CHE}TF PASS Temp |1 [T1 OPW]
30 1h.11 o ||PN
411.996153846 MHz
1 B . | Temp |2 [T1 OBw]
7TEW ™ 14.51 dmr -
I 412.00384$154 MHz
_1U L]
MASKC1 4k | ml
i ’ .‘\ :
——10 M I
g IE
U aC
- 30
——40
i | M . 1 i
L A | I
MHM\I T | Wmﬂw

Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 10:08:17
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TIMCO

ENGINEERING,Inc.

8.5.14 C4FM, Downlink Mask C, 412 MHz, AGC +3

® 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -49.27 dBr
Ref 37.9 dBm *Att 5 dB SWI 1.15 s 412.012500000 MHz
Offfet  40|1 dB OBW |8.01282(513 kHz
1l CHHCK  \PAgS Termp |1 [T1 OPW]
30 20(.o8 o ||WN
/ - \ \ 411.99599B590 MHz
= | , Temp |2 [T1 OBw]
ARD 20 T2 1%.65 dRr
‘q\ 412.00400¢4410 vz "

.| iR PS
M
S

o

60 [ |

Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 10:09:47
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TIMCO

ENGINEERING,Inc.

8.5.15 H-CPM, Downlink Mask C, 412 MHz, AGC +3

® 4 RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-52.30 dRr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 412.012500000 MHz
Offget 401 dB OBW |8.01282(513 kiz
I Cl PAJS Temp |1 [T1 OPW]
30 14.80 o= ||PN
411.996153846 MHz
= - o = Terp |2 [T1 OBW]
Arw 1 17.39 dBr o
412.004166667 MHz
—10
MASKCIdk /‘r \
o j o
—10 J \1
- oo e
P/ ‘ .
30 L
] | q
—40 /" \\“
i MI [

Center 412 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.16 H-DQPSK, Downlink Mask C, 412 MHz, AGC +3

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -34.82 dmr

Ref 37.9 dBm *Att 5 dB SWI 1.15 s 412.012500000 MHz

Offget  40}1 dB OBW [9.615384615 kHz
a PASE Temp |1 [T1 OBW]
30 / TPN‘ \ 1¢.20 oo ||PN
il

=

n

411.995194308 Mz
o : Tempo |2 [T1 o
417 \1 16.49 dBr

III
”2

412.004801692 MHz

10

MASKC1Ak

L R .
]
R

~—10

—60

Center 412 MHz 10 kHz/ Span 100 kHz
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(352) 472-5500 / testing@timcoengr.com

8.5.17 FM, Uplink Mask C, 417 MHz, AGC

®

*RBW 300 Hz

Marker 1 [Tl ]

VBW 1 kHz —66.27 dBr
Ref 22.7 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
- o0 S B 4011 gB / \ fa=rvi 532051282 1171
1 CHE[CK PASS Temp (1 [T1 OBW]
" " -3.15 dBr
10 AI6-9S6T5PS46 VT
l.!! Temp [2 [T1 OPW]

A1aT —4.73 dBr
I C m > 477.003689897 MHz
~—10 u

MASKCI1AK

~—20

~—30

~—40 m

™ —50

- b 1 i HJ Ll | MMW
=70

Center 417 MHz

Date: 6.APR.2022 10:57:52

10 kHz/

Span 100

kHz

o

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc.

Page 43 of 142


mailto:testing@timcoengr.com

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

TIMCO

ENGINEERING,Inc.

8.5.18 C4FM, Uplink Mask C, 417 MHz, AGC

® * RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-68.23 dRr
Ref 22.7 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
| == a40l1 o / [ \ fa=rvi 4935 A4 1Ly

= T CI K PASS Termp |1 [T1 OBW]
—-¢.54 e||IFN
~ 10 AX6 - 55583 PS3IS5 MET
= T Temp |2 [T1 OBW]
At al }.82 cBEr
C / \ 217 004326003 V|| T
—10
MASKC1 4K /] \’k
s

H
’.

——
| —
o

=
—

L

Center 417 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 10:59:11
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TIMCO

ENGINEERING,Inc.

8.5.19 H-CPM, Uplink Mask C, 417 MHz, AGC

® *RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —62.88 dmr
Ref 22.7 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
-0 =19 s 4o+ i \ fa)=irvi 3 LT
1] CHECK PASS Temp |1 [T1 OPW]
M 1.68 crr||FN
10 ] AY6-9S55SPFSS0 VT
= 2 Tamp |2 [T1 OpW]
A1aT . 71 dBr
| _ IVL
C [ \ 471°7.00432¢6923 MHz
~—10
MASKC14K r“ k
=S
~—20 N \
~—30
< » =}
2C
~—40 ) 1
=50
| Al 1 11
: W NMhﬂhﬂM
=70
Center 417 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.20 H-DQPSK, Uplink Mask C, 417 MHz, AGC

® 4 RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -61.77 dBr

Ref 22.7 dBm *Att 5 dB SWr 1.15 s 417.050000000 MHz

\ I =y Q. Qoc1 5 4 1Ll

20 = = D -
C K PASS Temp |1 [T1 OPW]
T [ o
10 I T A16.55=% 795 IVET
: i ™ Tenp |2 [T1 OBW]
ZIE / K[‘r \\Y \ 2.87 dBr
C / h 471°7.004967949 MHz B
] -

=r=) . 4011 R

=

H
2

o

UWWM“ un\f v

£

3

=
3

Center 417 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.21 FM, Downlink Mask C, 417 MHz, AGC

® 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -59.33 dRr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
Offget  40}1 dB OBW |7.53205]282 kHz
I CHECK  \PA$S Termp |1 [T1 OBW]
30 10.33 || PN
416.996158846 MHz
1 = i Temp |2 [T1 Ompw]
JARD 20 07 di
| 417.00368$897 Mzl T
2
10 “l |"
MASKC14K “

|
i
Q
—_—
—

e )
e I( i

. nl L al, i Ll

L Ll i LT

Date: 6.APR.2022 11:05:00
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TIMCO

ENGINEERING,Inc.

8.5.22 C4FM, Downlink Mask C, 417 MHz, AGC

® * RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -58.32 dmr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
Offget 4011 dB OCBW |8.49358%9744 kHz
1] CHEICK PASS Termp |1 [T1 OBW]
30 N 1%.18 =t || PN
/ \ \ 416.995833333 MHz
l.!! | Tenmp (2 [T1 OBW]
anon 20 7 11.04 aBr
417.00432¢923 MHz B

=30

I o q —d

—40 ” 1“ w

=50 ey L I l

—0 M |
Center 417 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 11:15:38
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TIMCO

ENGINEERING,Inc.

8.5.23 H-CPM, Downlink Mask C, 417 MHz, AGC

® * RBW 300 Hz Marker 1 [T1 ]
VBW 1 kiHz -57.75 cBr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 417 .050000000 MHz
Offfet  40|1 oB OBW |[8.333333333 kHz
1] CHE|CK PASS Termp |1 [T1 OBW]
30 1h.71 || BN
/ P‘t\ \ 416.995838333 MHz
1 = " Temp |2 [T1 o)
RS 20 ;1 'T 1%.64 arr
VL
417.00416¢667 MHz

T L O ™

" —60

Center 417 MHz 10 kHz/ Span 100 kHz
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8.5.24 H-DQPSK Downlink Mask C, 417 MHz, AGC

® * RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [Tl ]

-48.20 dRr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 417 .050000000 MHz
Offget  40}1 dB OBW |9.77564]1026 kHz
I CHECK  \PA$S Termp |1 [T1 OBW]
[ 30 1§.25 dmr
/ \ 416.99519$308 MHz
= - ) Temp |2 [T1 Ompw]
DY T2 1$.20 dBr
417.004961949 MHz
—10
MASKC14K (“
o /
——10 (
~—20

oy ——

-

Center 417 MHz 10 kHz/

Date: 6.APR.2022 11:13:31

Span 100 kHz

o
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TIMCO

ENGINEERING,Inc.

8.5.25 FM, Uplink Mask C, 417 MHz, AGC +3

® *RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -76.29 dBr
Ref 22.7 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
_2U Fat ===y e 40171 ==} / \ OB =N r\E\” 82 11
I CHECK PAJS Temp |1 [T1 OPW]
" " -$.20 ce||PN
10 A6 - 996T5P840C VI
=2 Temp |2 [T1 OfW]
7IEW -4 .65 drr
| INVL
( m > 417.0036 97 MHz
——10 u
MASKC1 4K
BsS
20
=30
Ie
ac
— 40 (“ “
=50
| , b\ I
MM WWWWMMMM«
W WMUW

Center 417 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.26 C4FM, Uplink Mask C, 417 MHz, AGC +3

® 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-69.26 dBr
Ref 22.7 dBm *Att 5 dB SWIr 1.15 s 417.050000000 MHz
ofcbat a0l1 oo / [ \ oRw e 49358b744 vy

=0 1 C PALE Temp (1 [T1 OBW]
$.27 ce||WPN
10 ZA16-995 3 VT
/ # «52\ Temp (2 [T1 OBW]
VARDT .88 dBT
c j \L 17004326003 V|| o
——10
MASKC1 4K
il -
20 / \‘

III
”2

I
X

Center 417 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.27 H-CPM, Uplink Mask C, 417 MHz, AGC +3

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -66.91 dRr

Ref 22.7 dBm *Att 5 dB SWI 1.15 s 417.050000000 MHz

\ I =vvi Q.07 1= =i

- oo /
I] CHEE K PAJS Temp |1 [T1 OPW]
JMM 38 cien BN
- A16. 995993550 M
2 Temp (2 [T1 OBW]
1 .79 dBr
C {r \1 4717.0040046410 MHz
——10
MASKCI4K / \
PS
~—20 / [\

III
! |

=]
—
o

Center 417 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.28 H-DQPSK, Uplink Mask C, 417 MHz, AGC +3

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -61.83 dRr

Ref 22.7 dBm *Att 5 dB SWI 1.15 s 417.050000000 MHz

\ I =vvi Q035920 T43¢ 1T

- oo /
1] ClI PAJS Temp |1 [T1 OPW]
.68 dBr PN
T2

n

10 A16. 995037051 IV
=2 Temp |2 [T1 OfW]
ARy 4.32 dRr
~C / 417.004967945 MHz
——10
MASKCIAK
PS
——20 ) \
=30
/ \ =
2C
| I
—40

W | ]

Center 417 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.29 FM, Downlink Mask C, 417 MHz, AGC +3

® 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz -58.32 dRr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
Offget  40|1 dB OBW |7.53205]1282 kHz
I CHECK PASS Temp (1 [T1 OBW]
- 30 1(.43 || PN
/ \ 416.99615B846 MHz
1 B i 1 Temp |2 [T1 OBW]
anoy [ 20 09 dBr
$ I 417.00368%897 Mz T

MASKC1AK

~—10

o

Center 417 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 11:05:52
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TIMCO

ENGINEERING,Inc.

8.5.30 C4FM, Downlink Mask C, 417 MHz, AGC +3

® 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz —-61.10 dBr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
Offget  40}1 dB OBW [8.01282(513 kHz
1 C PALE Temp (1 [T1 OBW]
- 30 15.43 || PN

416.995998590 MHz

1 B . . _ Temp |2 [T1 OBw]
7TE | L2 16.23 dRr
417.00400¢$410 vz "
10 f
MASKCIAK w \l
- C I BES

—10 u[\

o

MM_ B

Center 417 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 11:15:02
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TIMCO

ENGINEERING,Inc.

8.5.31 H-CPM, Downlink Mask C, 417 MHz, AGC +3

® 4 RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -56.50 dBr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
Offget 40|1 dB OBW [8.333333333 kHz
1| CHHCK \PAgs Temp |1 [T1 OBW]
- 30 15 .26 o ||PN
416.995995590 MHz
= | H - Tenp |2 [T1 Ofw]
— 20 .,1 L
17.58 dBr
417.00432¢923 vzl P
~10
MASKCIAK / \

| |

o

Center 417 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.32 H-DQPSK, Downlink Mask C, 417 MHz, AGC +3

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -51.08 dRr
Ref 37.9 dBm *Att 5 dB SWT 1.15 s 417.050000000 MHz
Offget  40|1 dB OBW |9.935897436 kHz
1] CHHCK \pags Temp |1 [T1 OBW]
- 30 1%.97 o ||PN
416.995192308 MHz
= | Temp [2 [T1 OBW]
oy | 20 1 12 1$.94 dRr
417.00512¢205 vzl P
—10
MASKCIAK H \
i ( \ :
—10 / \
| IE
—20 e
30 n"
R 1 IM‘IN MA
—40 F vv U “ || IU
~ —60
Center 417 MHz 10 kHz/ Span 100 kHz
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8.5.33 FM, Uplink Mask D, 412 MHz, AGC
® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -68.77 dBr
Ref 23.8 dBm *Att 5 dB SWI 3 s 412.012500000 MHz
| Offget 4011 dB CBW [7.892628205 kHz
20 IIMIT CHECK  PA$S Temp |1 [T1 OBW]
-2.86 dBr
- 10 411 99599R500 M
= Termp 2 [T1 OPW]
7IEW -1.09 dmr
— - T2 il L 20 narT
c = n 4 T84
—10 ﬂ ﬂ
20
Wl M Lur ) ’\
| i ” ]\ H/ \“j M .i 1
m L‘F W u MA‘ rh
' I,
Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 17:03:05
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TIMCO

ENGINEERING,Inc.

8.5.34 C4FM, Uplink Mask D, 412 MHz, AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -63.96 dRr
Ref 23.8 dEm *Att 5 dB SWT 3 s 412.012500000 MHz
| Offget  40l1 dB OBW_|7.932692308 kHz
20 TIMIT CHHCK  PAgS Termo |1 [T1 O]
-4.50 cer||IFN
- 10 417 99480 654 MH:
= Temp [2 [T1 OBW]
A1aT —6.47 dBr
il i 4 DAL M
_(_ 3 3 pasime
——10 T
s
20 /‘\’ \
ﬂ [
| =
2c

=70 L]

Center 412 MHz 2.5 kHz/ Span 25 kHz
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TIMCO

ENGINEERING,Inc.

8.5.35 H-CPM, Uplink Mask D, 412 MHz, AGC

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —64.05 dBRr
Ref 23.8 dEm *Att 5 dB SWT 3 s 412.012500000 MHz
| Offget 4011 dB OoBW |7.97275¢410 kHz
20 T crgex pads Temp |1 [T1 O]
—§.a7 ce||IFN
o 10 le l “m. N 411 99a15RR46 MH-
EXS \N Tenp (2 [T1 OBW]
A1aT e f}\.« —».28 dBr
— | Masl 4 L vL

4 AL
C ¥ U 3 T ST >4t

=70

Center 412 MHz 2.5 kHz/ Span 25 kHz
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ENGINEERING,Inc

8.5.36 H-DQPSK, Uplink Mask D, 412 MHz, AGC

® 4+ RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -61.31 dmr
Ref 23.8 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
| Offget 4011 dB OBW |9.73557¢923 kHz
20 IIMIT CHECK  PAgS Temp [1 [T1 ORW]
-$.92 cer||IFN
- 10 il .“h M [ 4711 9952 MET-
1 = U' nr’ Temp [2 [T1 OW]
VARDY
’ .48 dRr
] I AN I il ™

| e
L o TN A
b i

I =
R

\"n U‘MW

Center 412 MHz 2.5 kHz/ Span 25 kHz
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ENGINEERING,Inc.

8.5.37 FM, Downlink Mask D, 412 MHz, AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -56.41 dBRr
Ref 37.9 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
Offget  40f1 dB OBW |7.89262$205 kHz
IITMIT CHECK PASS Termp |1 [T1 OBW]
30 11.71 = || PN
4711.99599B590 MHz
l.!! -0 Tenmp (2 [T1 OBW]
Arw o 12.93 drr
L a12.00388¢218 Mzl ™"
10 ﬂ
- =
=10
MASK D ﬂ ﬂ
L o e
2C
Y Vd ‘ﬂ\ W { ‘
WY AM
i

Center 412 MHz 2.5 kHz/ Span 25 kHz
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TIMCO

ENGINEERING,Inc.

8.5.38 C4FM, Downlink Mask D, 412 MHz, AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -55.85 dRr
Ref 37.9 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
Offget  40}1 dB OBW |7.972756410 kHz
TIMTIT CHECK PASS Temp |1 [T1 OPW]
— 30

uI
2

1}.01 e || PN
W“hm 411 .996073718 MHz
L nd N Temp [2 [T1 OBW]
AID 20 ] M |\ 10.79 amr
ol 2] 412.00404¢474 MHz B
~ 10 MAr ] ' u\m
My

Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 16:57:14
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TIMCO

ENGINEERING,Inc.

8.5.39 H-CPM, Downlink Mask D, 412 MHz, AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -53.79 dBRr
Ref 37.9 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
Offget  40}1 dB OBW |8.293269231 kHz

IITMIT CHECK PASS Termp |1 [T1 OBW]

30 15.87 ||

MM 411.995913462 Mz
-0 J Temp [2 [T1 OBW]
Aran - 11.41 dbr
| IVL
K ThZ 412.004204$731 MHz
1

i "M

uI
2

s

Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 16:59:17
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TIMCO

ENGINEERING,Inc.

(352) 472-5500 / testing@timcoengr.com

8.5.40 H-DQPSK Downlink Mask D, 412 MHz, AGC

® *RBW 100 Hz
VBW 300 Hz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [Tl ]

-49.10 dRr
Ref 37.9 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
Offget  40}1 dB OBW |9.77564]1026 kHz
IITMIT CHECK PASS Termp |1 [T1 OBW]
|30 1(¢.21 dor
A j\ I\M\«M 411.995072115 MHz
L ol A uM, Terp|2 [T1 o]
aon |20 L{ U e 19.43 aBr
! o 412.004847756 MHz
10 N v
- L\
~—10 t
MASK D \
» i
—20 I \
-~ W.““‘W [ jM
Ry N,
_:(”VV \\q m
=50 I
~—60
Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 16:59:51

o
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TIMCO

ENGINEERING,Inc.

8.5.41 FM, Uplink Mask D, 412 MHz, AGC +3

® *RBW 100 Hz
VBAW 300 Hz

Marker 1 [Tl ]
—-67.73 dBr

Ref 23.8 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
| Offget  40}1 dB OBW |7.89262$205 kHz
20 TIMIT CHE[CK  PA$S Temp |1 [T1 OBW]
—£.80 cer|[IPN
10 4711 99599R590 MK
= ﬂ Temp 2 [T1 OBW]
AID Y -0.85 dBr
il T2 A 20 narT L
_( A b3 LT O LI L
f n
——10
ﬂ rS
20
IE
ac

Center 412 MHz 2.5 kHz/

Date: 5.APR.2022 17:03:28

Span 25 kHz
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TIMCO

ENGINEERING,Inc.

8.5.42 C4FM, Uplink Mask D, 412 MHz, AGC +3

® 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —71.50 dBr
Ref 23.8 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
. Offget  40l1 dB OBW [7.972756410 kHz
0 ITMIT CHECK  PA$S Temp [1 [T1 OBW]
T.43 ce||FN
1o hll\l 411 99611 2> M
= WM‘!\ Tenp (2 [T1 OBW]
Araw ﬂ 2.12 dBr
| 1 T e . can e || VL
C L 3 T 3 S368—14E
T
__lU J I 'l
o Ihly =
20 I
1
I =
L 2C
W‘A
]
|
Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 17:05:02
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TIMCO

ENGINEERING,Inc.

8.5.43 H-CPM, Uplink Mask D, 412 MHz, AGC +3

® 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-66.39 dBr
Ref 23.8 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
- Offget 4011 dB OBW [8.213141026 kHz
0 IIMIT CHECK PASS Temp (1 [T1 OBW]
—.38 ce||PN
1o 1M fiad 411 _9os95kE0a VT
1 B Wu U\'UW\'M Temp [2 [T1 OBW]
VARDY g
-2 .25 drr
e EIM, UW w45 6oatebeeT— |

—
R

Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 17:05:35
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TIMCO

ENGINEERING,Inc.

8.5.44 H-DQPSK, Uplink Mask D, 412 MHz, AGC +3

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -59.49 dRr
Ref 23.8 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
L—Qffpet 4011 dB OBW |9.73557$923 kHz
20

T™MTT CHECK PASS Temp |1 [T1 OPW]
-$.90 dBr PN

-0 ] n. a4 4171 _99511%179 MVH

= \4 W W Temp (2 [T1 OBW]
Anan 'W\ —2.84 dRr
e e PPADE ey =

N Ll

um =3 = 484V 5614 T
h,

H
”2

7‘_
__/_)
o

Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 17:08:009
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TIMCO

ENGINEERING,Inc.

8.5.45 FM, Downlink Mask D, 412 MHz, AGC +3

® 4 RBN 100 Hz Marker 1 [T1 ]
VEW 300 Hz —54.84 dBr
Ref 37.9 dBm AAtt 5 dB SWT 3 s 412.012500000 MHz
Offfet 401 aB OBW |7.89262$205 kiz
I|TMIT CHEICK PASS Taemp 1 [T1 Opw]
- 30 11.71 o ||PN
411.995998590 Mz
= - oo ﬂ ﬂ Temp |2 [T1 OBW]
4107 - 1}.85 dBr
i 2 a12.00388¢218 vzl B
-10 ﬂ
- C PS
——10
MASK D ﬂ
L e
J nC
—30 ( ml h !
. o JI RN

M IIM‘/W
W

Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 16:55:26
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TIMCO

ENGINEERING,Inc.

8.5.46 C4FM, Downlink Mask D, 412 MHz, AGC +3

® *RBW 100 Hz
VBAW 300 Hz

Marker 1 [Tl ]

-53.65 dBr
Ref 37.9 dBm “att 5 dB SWT 3 s 412.012500000 MHz
Offfet  40|1 oB OBW [8.09294$718 kHz
IIMIT CHECK — PAgS Temp |1 [T1 OBW]
- 30 14.74 dar
WW 411.996078718 MHz
1 e -~ Mﬁ Temp |2 [T1 OBW]
4% ! | o 1}.04 B
/jl 412.00416¢$667 MHz
-10 i
L l”
L V “\A\M
R .
—10
MASK D
— 20 /\I\lun ‘ﬁ%
- o |"nu
ﬂfj
Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 16:57:54

o

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc.

Page 72 of 142


mailto:testing@timcoengr.com

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

TIMCO

ENGINEERING,Inc.

8.5.47 H-CPM, Downlink Mask D, 412 MHz, AGC +3

® *RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -55.67 dBr
Ref 37.9 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
Offget 40{1 dB OBW [8.213141026 kHz

IIMIT CHECK PASS Temp (1 [T1 OBW]

30 13.59 o ||PN
/A\M 411.995953526 Mz
oo Al Temp |2 [T1 OBW]
! v = .
|lq 412.004166667 MHz
— 10 ﬂ““ v “
L m/"ﬂ “\J\ b
10 fo n
MASK D rf(
— 20 }‘M\j\l \F\

H
! |
=

o

[~ —40
—€0 Il
Center 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 16:58:40
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TIMCO

ENGINEERING,Inc.

8.5.48 H-DQPSK, Downlink Mask D, 412MHz, AGC +3

® RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —40.97 dBr
Ref 37.9 dBm *Att 5 dB SWT 3 s 412.012500000 MHz
Offget  40}1 dB OBW [9.855769231 kHz
IIMIT CHECK PASS Temp (1 [T1 OBW]
- 30 1h.01 o ||PN

III
”2

|\h’\ AJ\ 411.99507%115 MHz
ﬂ A ﬂ f(. Temp {2 [T1 OBW]

| il
anoy [ 20 \}.{I VVM] I .78 dBr
1 1 ™I
. 412.004927885 MHz

—10
MASK D (l

A

o

;__:"'
=
=
==

T W MM. “%W
_C_eb:ter 412 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 17:00:32
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TIMCO

ENGINEERING,Inc.

8.5.49 FM, Uplink Mask D, 417 MHz, AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -58.23 dBRr
Ref 21.4 dBm *Att 5 dB SWT 3 s 417.012500000 MHz
o0 Offget  40}1 dB OBW TBo262%205 KAz
IITMTIT  CHE|CK PASS Termp |1 [T1 OBW]
ﬂ —$.18 <o |[IPN
10 416.995993590 MHZ
1 = ﬁ ﬁ Temp |2 [T1 oBw]
Arw . _ -3.15 dBr
Frl ﬂ 417.00388¢218 vzl "
V
=10
s
20
—MROR D
e
2C
- F
~—50 ] qr | H[

Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 15:43:27
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TIMCO

ENGINEERING,Inc.

8.5.50 C4FM, Uplink Mask D, 417 MHz, AGC

® 4+ RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 4.73 dBr
Ref 21.4 dBm *Att 5 dB SWT 3 s 417.000320513 MHz
o0 Offget  40}1 dB OBN [8-0T 513 Kz
TIMTIT CHECK PASS Temp |1 [T1 OPW]
K L —$.64 cor|[IPN
10 N 416.995998590 MHz
1 =
=% Temp (2 [T1 OBW]
JARD ) —$.34 dix
¢ W U 1 " - 417.00400¢4a10 vzl ™"
: . g
=10 w I H\’l
rr U‘M B
m—20 Wl\
—MROR D p I
\| -
1 2c

-y \[%

Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 15:45:59
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TIMCO

ENGINEERING,Inc.

8.5.51 H-CPM, Uplink Mask D, 417 MHz, AGC

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 12.55 dBr
Ref 21.4 dBm *Att 5 dB SWT 3 s 417.000280449 MHz
o0 Offget  40}1 dB OBW (8. 133014821 KAz
IIMIT CHECGK PASS Temp |1 [T1 OPW]
_,,(\I%., —$.16 e |PN
10 /W/“W\\” MRVITIY 216995954526 Mz
l.!! VMW Temp [2 [T1 CBRW]
Aran I o —$.82 dBr

C ,\f[ﬂ" \liqn 417.00408¢538 vzl "

Wi i,

—50 fu '\‘

o

Center 417 MHz 2.5 kHz/ Span 25 kHz
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TIMCO

ENGINEERING,Inc.

8.5.52 H-DQPSK, Uplink Mask D, 417 MHz, AGC

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 6.44 dBr
Ref 21.4 dBm *Att 5 dB SWT 3 s 417.000280449 MHz
o0 Offget  40}1 dB OBW [9.85576923T KAz
IITMIT CHECK PASS Termp |1 [T1 OBW]
. —$.98 den|[IPN
10 416.995154244 MHZ
= rw Tenp |2 [T1 OBW]
A1aT -B.09 dBr
¢ ! ‘1' ¢ 417.00500$013 vaz|| "

Wil 1

o

—50 uu

# i
——70
Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 15:53:17
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TIMCO

ENGINEERING,Inc.

8.5.53 FM, Downlink Mask D, 417 MHz, AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -54.68 dRr
Ref 37.9 dBEm *Att 5 dB SWT 3 s 417.012500000 MHz
Offpet  40|1 dB OBW |7.89262$205 kHz
II™MTT ,, CHECK PASS Termp |1 [T1 OBW]
30 17.55 a=r||FN
416.995993590 MHz
1 - Tenp |2 [T1 Ofw]
A1aT - 1B.46 dmr
= i 417.00388¢218 Mzl ™"
10
- B
=10
MASK D
L o e
2C
b \ F“ N ’
_ I JIRYINAD
—40 W
- L
[ —&0 | |
Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 13:55:28
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TIMCO

ENGINEERING,Inc.

8.5.54 C4FM, Downlink Mask D, 417 MHz, AGC

® 4+ RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 28.45 dBr
Ref 37.9 dBm “Att 5 dB SWT 3 s 417.000320513 MHz
Offfet 40|1 dB OBW |7.93269$308 kHz
IfmMTIT CHEH %( PASS Termp |1 [T1 OBW]
30 10.46 =r||FN
MW 416.996033654 MHz
1 = 1 Temp |2 [T1 Ompw]
JARD 20 \] v 25 dm
| IVL
417.00396§346 MHz
{12
10 UUW
— ¢ 4 PS

—30 L
—40 )
L
[~ —60
Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 13:58:02

Page 80 of 142

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc.


mailto:testing@timcoengr.com

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

TIMCO

ENGINEERING,Inc.

8.5.55 H-CPM, Downlink Mask D, 417 MHz, AGC

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 29.02 dBr
Ref 37.9 dBm AAtt 5 dB SWT 3 s 416.999639423 MHz
Offget 40|1 dB oBW |8.213141026 kHz
IIMIT CHECK PASS Termp |1 [T1 OBW]
30 15.74 || PN
MNJ\M\MA 416.995958526 MHz
Fo= ) Temp |2 [T1 OBW]
aay [120 1%2.31 dAr
. 12 417.00416¢667 Mzl ™"

i W, i

;_
o

Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 13:59:31
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TIMCO

ENGINEERING,Inc.

8.5.56 H-DQPSK Downlink Mask D, 417 MHz, AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 27.83 dRr
Ref 37.9 dBm *Att 5 dB SWT 3 s 416.998958333 MHz
Offget  40f1 dB OBW |9.81570$128 kHz
T T “CHE K PASS Termp |1 [T1 OBW]
30 15.20 =P

H
2
=

416.995152244 MHz
| a1 Temp [2 [T1 OBW]
7IEW 20 w s
2 14 .60 dBr
ﬁﬂ * 417.004967949 MHz
10 ﬂ"f ¥ ‘u‘ﬂ
L PS

Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 14:01:37
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TIMCO

ENGINEERING,Inc.

8.5.57 FM, Uplink Mask D, 417 MHz, AGC +3

® 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -67.94 dRr
Ref 21.4 dBm *Att 5 dB SWT 3 s 417.012500000 MHz
T20 Offfet 401 dB OBW 8926 05 KHZ
IIMIT ,CHECK , PA$S Temp |1 [T1 OBW]
—4.89 e ||IFN
10 416.995998590 MHz
1 £ Temp [2 [T1 OBW]
7TEW —2.86 dRx
_(‘ -
H;‘l \F 417.00388¢218 MHz
10
BS
20
—MROSK D
IE
2
_/M " n
LJ

B ) i
ML@MM“W W ~ Pl

Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 15:44:11
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TIMCO

ENGINEERING,Inc.

8.5.58 C4FM, Uplink Mask D, 417 MHz, AGC +3

® 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 13.09 dBr
Ref 21.4 dBm *Att 5 dB SWT 3 s 416.999158654 MHz
20 Offfet 401 dB OBW TO3769¥308 KHZ
IfTMIT CHECK PASS Temp (1 [T1 OBW]
A , ~}.48 e | PN
10 W 416.99607F718 MHZ
1 B
EX Temp [2 [T1 ORW]
ZIEI i Fm\pm A —4.68 dbr

Um{\%; 417004004410 vzl P
1

o

Wil i

Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 15:47:35
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TIMCO

ENGINEERING,Inc.

8.5.59 H-CPM, Uplink Mask D, 417 MHz, AGC +3

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 12.23 dAr
Ref 21.4 dBm *Att 5 dB SWT 3 s 417.000280449 Mz
T20 Offfet 401 dB OBW B S$410 Kz
IfiMIT CHEGK  PAgS Temp |1 [T1 OBW]
1 —-3.95 dRr '.‘
10 416.995995590 MHz
=2 Temp |2 [T1 OBW]
7TER i —7.80 dBr
~ C IVL
W 417.00396¢346 Mz
2
I
PS
i . |
—20 ﬁfw lumq
—MBASK D l M

Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 15:49:45
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ENGINEERING,Inc.

(352) 472-5500 / testing@timcoengr.com

8.5.60 H-DQPSK, Uplink Mask D, 417 MHz, AGC +3

® *RBW 100 Hz
VBAW 300 Hz

Ref 21.4 dBm *Att 5 dB SWT 3 s

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [Tl ]
8.62 dRr
417.000280449 MHz

20 Offfet 401 dB
IIMIT CHECK  PA$S

L
o

OBW 9. 5641026 KHz
Temp |1 [T1 OPW]
-p.68 dBr

III
! |

416.99515%244 Mz
Temp |2 [T1 OBW]
—0.43 dBr

417.0049271885 MHz

MBOR D

Center 417 MHz 2.5 kHz/

Date: 5.APR.2022 15:54:30

Span 25 kHz

o
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TIMCO

ENGINEERING,Inc.

8.5.61 FM, Downlink Mask D, 417 MHz, AGC +3

® *RBW 100 Hz Marker 1 [T1 ]
VBAW 300 Hz -54.68 dBr
Ref 37.9 dEm “att 5 dB SWT 3 s 417.012500000 MHz
Offfet  40|1 oB OBW |7.89262$205 kHz
I|TMTT , CHEICK PASS Temp |1 [T1 OPW]
30 14.55 o ||PN
416.995995590 MHz
= Terp |2 [T1 O]
anar [ 20 18.46 dRr
T .
Il 417.00388¢218 M| T
~10
. =
—10
MASK D
. IE
2C
b \ mw A l
_ JINUIED
—40 W
| [ |
=5
| —&0 I If
Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 13:55:28
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TIMCO

ENGINEERING,Inc.

8.5.62 C4FM, Downlink Mask D, 417 MHz, AGC +3

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -60.62 dRr

Ref 37.9 dBm AAtt 5 dB SWT 1.15 s 417.050000000 MHz
Offget  40|1 dB OBW |8.33333$333 kiz
1| cHHCK  \PAgS Terp |1 [T1 Ofw]
I 1
30 14.50 o ||PN
416.99583$333 Mz
Temp |2 [T1 O]
1 - 14.00 dBr
417.004166667 MHz
- 10
MASKCIAK rf \1
i f‘ \ :
B .
—10 r'j L

III
! |

o

[~ —40
=50 [
l. LI»
v \ i
Center 417 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 11:12:07
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TIMCO

ENGINEERING,Inc.

8.5.63 H-CPM, Downlink Mask D, 417 MHz, AGC +3

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 25.55 dRr

Ref 37.9 dBm *Att 5 dB SWT 3 s 416.999639423 MHz

Offpet 4011 B CBW [8.213141026 kHz
T™MTT CHECK PASS Temp (1 [T1 OBW]
1}.92 aor|PN
416.995958526 MHz
Tempo |2 [T1 OBW]
12.68 dBr
417.004166667 MHz

30

III
! |

10

—10
MK D MW \/\t
~—20

o

b

—30
LM 4\
—50 v
~—60
Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 14:00:25
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TIMCO

ENGINEERING,Inc.

8.5.64 H-DQPSK, Downlink Mask D, 417 MHz, AGC +3

® RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 28.29 dBr
Ref 37.9 dBm *Att 5 dB SWT 3 s 417.000360577 MHz
Offget 4011 dB OBW |9.855769231 kHz
IIMIT CHECK — PAgS Termp |1 [T1 OBW]
30 14.01 a=||IPN

416.99515%2244 MHz
" Temp [2 [T1 COBW]

13.84 dir
417.00500$013 MHz

7 b PS
!

—10

MK D / I
~—20 w
—30 uﬂ‘wﬂ“

III

! |
=
=
-

o

—60

Center 417 MHz 2.5 kHz/ Span 25 kHz

Date: 5.APR.2022 14:02:19
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TIMCO

ENGINEERING,Inc.

8.5.65 FM Uplink Mask D, 427 MHz AGC

® 4+ RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —66.05 dRr
Ref 23.9 dBm *Att 5 dB SWT 3 s 427.012500000 MHz
N Offget 412 dB OBW _|7.89262$205 kHz
20 TIMIT CHHCK . PAgS Termo |1 [T1 O]
—-1.50 c=||IFN
- 10 426 _990a11 K2 MH:
= Temp [2 [T1 OBW]
A1aT - -0.67 dBr
- 1 ¥ 4 0040046410 AL vL
—10
s
——20
I
2C

| MMM“W |

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 11.MAY.2022 10:14:43
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TIMCO

ENGINEERING,Inc.

8.5.66 C4FM Uplink Mask D, 427 MHz AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -59.50 dBRr
Ref 23.9 dBm *Att 5 dB SWT 3 s 427.012500000 MHz
| —Offset 4112 db OBW _|7.89262$205 kHz
(0] IS

IMIT CHHCK — PAgS Temp |1 [T1 OfW]

| ~(.73 ce||IFN
lw“ﬁlf\lf\ /I\. 4% 9960 18 MR-

uw Temp [2 [T1 OPW]
WMI —4.76 dBr
| \3]1 /Al an20c4b24 vL

. A N[
| \«,\ﬁ\ -

10

uI
>l 2

i

b
T

o

- =70

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 11.MAY.2022 10:12:09
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TIMCO

ENGINEERING,Inc

8.5.67 H-CPM Uplink Mask D, 427 MHz AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -65.77 dBRr

Ref 23.9 dBm *Att 5 dB SWT 3 s 427.012500000 MHz

Offget 4112 dB OBW_|8.092948$718 KkHz
IIMIT CHECK  PAgS Temp [1 [T1 OW]

—4.11 c=||IFN

10 TR i A%6 90603 RESA VE:
M Temp [2 [T1 OPW]
VARDY

20

uI
2

—-1.77 dix

C Uﬁ; = ST,

=%
=
Xy

——50 mu

=70

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 11.MAY.2022 10:12:36
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TIMCO

ENGINEERING,Inc.

8.5.68 H-DQPSK Uplink Mask D, 427 MHz AGC

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-63.55 cBr
Ref 23.9 dBm *Att 5 dB SWT 3 s 427 .012500000 MHz
| _Offfet 41l2 dB OBW_[9.81570$128 kHz

20 TIMIT CHHCK  PAgS Termo |1 [T1 O]

—+.05 cer||IFN
" 476 _00503b05T M
1

i
D
D
N
N

+
s

10 I
\IV\N Temp [2 [T1 OPW]
Aray /1 —4.19 dBr
W ¥ ke _ VikoWik im1= L

o

<
==

=70

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 11.MAY.2022 10:13:28
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TIMCO

ENGINEERING,Inc.

8.5.69 FM Downlink Mask D, 427 MHz AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -59.34 dRr
Ref 37 dBm *Att 5 dB SWT 3 s 427.012500000 MHz
Offget 41{2 dB OBW |[7.892628205 kHz
- 25 IIMTT CHECK PASS Temp {1l [T1 OBW]
T.29 de||FN
426.99599B590 MHz
=2 oo Temet2 o1 O
7TEW .25 dRr
IVL
. 42%7.003884218 MHz
—10 =
- ” ﬂ -
=10
MASK D
20 =
2C
/30 (
I3 LARAT®
I\ | |

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 6.APR.2022 11:57:16
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TIMCO

ENGINEERING,Inc.

8.5.70 C4FM Downlink Mask D, 427 MHz AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -57.80 dBr
Ref 37 dBm *Att 5 dB SWT 3 s 427.012500000 MHz
Offget 412 dB OBW [8.17307¢923 kiz
| IIMTT CHECK = PASS Temp {1l [T1 OBW]
30
.85 cer|[IPN
426.99603p654 MHz
l.!! 2 Ll Am o rm

B \ e S SRS
ey | ¢ V’V\/W\[U w - 10.77 dir
A T2 427.004204731 MHz B

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 6.APR.2022 11:59:009
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TIMCO

ENGINEERING,Inc.

8.5.71 H-CPM Downlink Mask D, 427 MHz AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -58.43 dBr
Ref 37 dBm sact 5 dB SWT 3 s 427.012500000 MHz
Offpet 41|2 dB OBW |8.213141026 kHz
ITMIT CHECK  PAYS Temp {1l [T1 OBW]
~ 30
b.18 arr|IFN

H
2

426.99591B462 MHz

- _2U l lan) -— . ["r“l CM7]
7TEN b.67 dBm
- W}“ 437.004126603 Miz|| OF

10 T~

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 6.APR.2022 12:01:07
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TIMCO

ENGINEERING,Inc.

8.5.72 H-DQPSK Downlink Mask D, 427 MHz AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -50.17 dRr
Ref 37 dBm *Att 5 dB SWT 3 s 427.012500000 MHz
Offget 41|22 aB OBW |9.73557¢923 kHz
TITMTT CHECK PASS Tempo |1 [T1 OBW]
— 30
7.38 er||IFN
426.995272436 MHz
M_ZU L b ' | Termet2 ol o
A1aT .28 dRr
IVL
447.00500$013 MHz
N o 2
10 " 7

|
P
g
|
R Y

=4
~—50 1
~ —e0

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 6.APR.2022 12:03:01
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TIMCO

ENGINEERING,Inc.

8.5.73 FM Uplink Mask D, 427 MHz AGC+3

*RBW 100 Hz
VBW 300 Hz

Marker 1 [Tl ]

—68.14 dBr

Ref 23.9 dBm *Att 5 dB SWT 3 s 427 .012500000 MHz
| Offget 4112 dB OBW |7.892628205 kHz
20 TIMIT CHHCK . PAgS Termo |1 [T1 O]
H 1.49 e ||FN
10 426 90a11k780 ML
= Tamp |2 [T1 OpW]
b - (.68 dmr
- 1 ¥ 4 0040046410 AL vL
~—10
BS
~—20
e
zc
_ LU Y
=50 n Hl u U ‘ A
—60 ’ r F W J‘“ uﬂ w'd
—70 u v v
Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 11.MAY.2022 10:14:28
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TIMCO

ENGINEERING,Inc

8.5.74 C4FM Uplink Mask D, 427 MHz AGC+3

® 4+ RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -66.71 cBr
Ref 23.9 dBm “Att 5 dB SWT 3 s 427.012500000 MHz
| _Offfet 41l2 dB OBW_|7.89262$205 kHz
20 T crgex pads Temp |1 [T1 O]
A ~§.64 ce||IFN
10 A Aj A%6 _90607R718 ML
1 = M/W U A ‘V‘ Temp [2 [T1 OW]
VARDT
—-$.74 dBr
|- Jl M‘ 4 _r\r\ o L 4 l\m'_I M

H
i

EEBIPY 4il
A W\ Ps

c » cl
t 2C
|
|
Y
. )
A
U Iy
Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 11.MAY.2022 10:11:50
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TIMCO

ENGINEERING,Inc.

8.5.75 H-CPM Uplink Mask D, 427 MHz AGC+3

® 4 RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -66.23 dBRr

Ref 23.9 dBm *Att 5 dB SWT 3 s 427.012500000 MHz

| _Offfet 41l2 dB OBW_|7.972756410 kHz
20 IMIT CHHCK ~ BAgS Terp |1 [T1 O]
—-¢.87 =||IFN
Il | AdE _90590R500 MEL:
Temp (2 [T1 OBW]
Anat —4.27 dBr

00200424

10

uI
2

IS
b
o

o

=70

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 11.MAY.2022 10:12:50
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TIMCO

ENGINEERING,Inc.

8.5.76 H-DQPSK Uplink Mask D, 427 MHz AGC+3

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -56.26 dBr
Ref 23.9 dBm *Att 5 dB SWT 3 s 427 .012500000 MHz
| _Offfet 41l2 dB OBW_[9.85576$231 kHz
20 TIMIT CHHCK  PAgS Termo |1 [T1 O]
—1.99 c=||IFN

uI
2

i

faYaVTolol ZoYoT=

£

10 o bl 46 90507h115 M-
W\'\' Temp [2 [T1 OPW]
A1aT A!\ -$.35 dRr
il

o

=70

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 11.MAY.2022 10:13:08
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8.5.77 FM Downlink Mask D, 427 MHz, AGC +3

® 4+ RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -58.87 dRr
Ref 37 dBm *Att 5 dB SWT 3 s 427.012500000 MHz
Offget 41|22 dB OBW [7.89262$205 kHz
- 2o T{ITMIT CHECK PASS Temp |1 [T1 OBW]
T.34 ce||FN
426.995998590 MHz
1 S D
v .35 dEr
- 437.00388¢218 Miz|| T
10 ;1
X n ﬂ )
~—10
MASK D
- o0 I
2C
/30
~—40 u]'\ h& W‘IJ | MA
] L \_h il J I
0 WW\J T \ ﬂ
d%ﬁ huuli w [ { [
Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 6.APR.2022 11:58:00
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TIMCO

ENGINEERING,Inc.

8.5.78 C4FM Downlink Mask D, 427 MHz, AGC +3

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -65.61 dBRr
Ref 37 dBm *Att 5 dB SWT 3 s 427.012500000 MHz
Offget 41|22 dB OBW |8.01282(513 kHz
T{ITMIT CHECK PASS Temo |1 [T1 OBW]
~ 30
1¢.35 ce||IFN

A 436.996113782 MHz
[iAAY |

| n..LI]L o2 O
ZIEI 20 WUU&V“U\‘/\L 1¢.10 dBr

T1 ™ 4%7.00412¢603 MHz

] 1 B
N i
5

g o

uI
2

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 6.APR.2022 11:59:46
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TIMCO

ENGINEERING,Inc.

8.5.79 H-CPM Downlink Mask D, 427 MHz, AGC +3

® 4 RBN 100 Hz Marker 1 [T1 ]

VBW 300 Hz -57.21 dmr

Ref 37 dBm *Att 5 dB SWT 3 s 427 .012500000 MHz

Offget 4112 dB OBW 18.01282(0513 kHz

ITMIT CHECK  PAYS Temp {1l [T1 OBW]
~ 30
.40 cer|(IPN
A 426.995998590 MHz
1 = AL

_2U u, lan) > . ['T“I CM7]
Aranw W W .19 dBr

427 .00400¢410 Mzl T
10 Tl"A
) )

=T
=
]

=
Xy

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 6.APR.2022 12:00:29
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TIMCO

ENGINEERING,Inc

8.5.80 H-DQPSK Downlink Mask D, 427 MHz, AGC +3

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -45.36 dBr
Ref 37 dBm sact 5 dB SWT 3 s 427.012500000 MHz
Offpet 41|2 dB OBW |9.81570$128 kHz

ITMIT CHECK  PAYS Temp {1l [T1 OBW]

~ 30
2.37 e ||IPN

426.99523%372 MHz

1 - [T | o o rm ogen

VARDT

i ki
7.09 dir
IH 427 .00504$077 Miz|| T

<

_ ,1
n'w |

8

Y
o

—60

Center 427 MHz 2.5 kHz/ Span 25 kHz

Date: 6.APR.2022 12:02:38
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8.6 Noise Figure

Referenced from test report "TR_3693-20_FCC_PT90_Booster Class B_1.docx".

Limits from FCC KDB 935210 D05 v01rO4 Industrial Signal Boosters. Test method from "Noise Figure
Measurement Accuracy: The Y-Factor Method" by Keysight Technologies.

Test Setup
SIGNAL BOOSTER STANDARD SPECTRUM
TEST SIGNAL [——» UNDER TEST TRANLgI\:gTER —|  ANALYZER
Test Results, Out-of-band Rejection and Class of Operation
Operating Band Link Direction Noise Figure Limit
425 - 430 MHz Uplink 4.97 dB <9dB
425 - 430 MHz Downlink 2.91dB <9dB
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8.7 Out-of-Band/Out-of-Block Emissions (Intermodulation Products)

TIMCO

ENGINEERING,Inc.

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

Limits from FCC Parts 2.1051, 90.210 and test procedure from ANSI C63.26-2015 and FCC KDB 935210 D05

v01r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
—

UNDER TEST

STANDARD
TRANSMITTER
LOAD

SPECTRUM
ANALYZER
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TIMCO

ENGINEERING,Inc.

8.7.1

®

12.5 kHz, Uplink, 412 MHz AGC

*RBW 300 Hz

Marker 2 [Tl ]

VBW 3 kHz —34.72 dBr
Ref 23.8 dBm AAtt 5 dB SWI 1.15 s 412.018910256 MHz
T
__Offfet 4011 o , Markdr 1 [T1]]
= 20.02 aer
41200625000 MHz||IFN
1 =Rl
H‘“'A
IVL
— C
——10
Dl -13 #Em BS
- 20
- 30
2 e
2C
— —40
— =50 A Jm

|W

=70

Center 412 MHz 10 kHz/

Date: 6.APR.2022 10:38:52

Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.7.2 12.5 kHz, Uplink, 412 MHz AGC +3dB

® * RBW 300 Hz
VBW 3 kiz

Marker 2 [Tl ]
—-34.99 dBr

Ref 23.8 dBm Attt 5 dB SWT 1.15 s 412.018910256 Mz
| Offtet 40l1 o v Markdr 1 [T1]]
= 1$.99 aBr
412.00625(0000 Mz
1 =Rl
YARD!
— C
——10
Dl —13 {iEm
- 20
—30 .
A 4
— —40
~—50 Hrpm hl
i A \ l
0 M i MM
“'m' M l l U
Center 412 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 10:40:07

o
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8.7.3 12.5 kHz, Downlink, 412 MHz AGC

® 4 RBN 300 Hz Marker 2 [T1 ]
VBW 3 kiz -19.20 dBr
Ref 37.9 dBm *Att SWT 1.15 s 412.018910256 MHz
Offfet  40|1 aB = Markdr 1 [T1]]
34.18 dBr
30 412 . 006250000 vuz||IFN
1 8
ey 20
IVL
10
. =
——10
Dl -13 {iEm
2
| Y e
—20 .
- 30 \lb‘l
~ —40 mm FJ kA
- o5 L Al 'M\u ‘ . W"Wm H,MJ A\l
l"M“ ) J hMW“‘ 1
60 I Ty

Center 412 MHz

Date: 6.APR.2022 10:31:41

10 kHz/ Span 100 kHz
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8.7.4

Ref 37.9 dBm

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

12.5 kHz, Downlink, 412 MHz AGC +3dB

*RBW 300 Hz

Marker 2 [Tl ]
-19.10 dBr
412.018910256 MHz

1 dB r 1 [Tl
3
30 2.00625
20
10
C
=10
HEm
—20
— 30

——

Center 412 MHz

6.APR.2022

10:33:15
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8.7.5

Ref 25.3 dBm

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

12.5 kHz, Uplink, 417 MHz AGC

*RBW 300 Hz

Marker 2 [Tl ]
-38.01 dBr
417.018910256 MHz

20

40

]

30 d=v
000 MHz

10

HBm

Center 417 MHz

5.APR.2022

15:16:49

Span 100 kHz
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8.7.6 12.5 kHz, Uplink, 417 MHz AGC +3

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

® 4 RBN 300 Hz Marker 2 [T1 ]
VBW 3 kHz —-39.05 drr
Ref 25.3 dBm *Att 5 dB SWT 1.15 s 417.018910256 MHz
Offget 4011 dB Marker 1 [T1]]
20 y 1.9 AT
417 .006250000 MHz
BT 10
YARD'
~C
=10
D1 —13 ¢iBm
——20
=30
2
A 4
— —40
| MJ R
| n. “l IA\_I | MJ ﬂ
e T W Ty |
=70

Center 417 MHz

Date: 5.APR.2022 15:17:53

10 kHz/

Span 100 kHz
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Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

8.7.7 12.5 kHz, Downlink, 417 MHz AGC

*RBW 300 Hz

Marker 2 [Tl ]

VBN 3 kHz -17.73 dar
Ref 40 dBm *Att SWI 1.15 s 416.981089744 MHz
40 Offget 40|1 dB Markdgr 1 [T1|]
1 31.86 dcar
I 4 Q0250000 V.
30
o ~20
10
mC
10
Dl —-13 ¢Em
2
y
~—20
A WL
W “/Jf N‘M. 1

o

Center 417 MHz

Date: 5.APR.2022

14:43:02

10 kHz/

Span 100 kHz

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc.

Page 115 of 142


mailto:testing@timcoengr.com

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

TIMCO
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8.7.8 12.5 kHz, Downlink, 417 MHz AGC +3

® 4 RBN 300 Hz Marker 2 [T1 ]
VBN 3 kHz -21.23 dBRr
Ref 40 dBm *Att 5 dB SWT 1.15 s 416.981089744 MHz
40 Offfget  40|1 cB Markgr 1 [T1]]
} 31.80 dir
I 4 QQe25(h00Q MEL
30
Anat 20
~ 10
~C
=10
D1 -13 ¢#Rm
2
20
=30

Center 417 MHz 10 kHz/ Span 100 kHz

Date: 5.APR.2022 14:44:12

o

This test report shall not be reproduced except in full without the written and signed permission of

Timco Engineering Inc.

Page 116 of 142


mailto:testing@timcoengr.com

TIMCO

ENGINEERING,Inc.

8.7.9

Ref

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

12.5 kHz, Uplink, 427 MHz AGC

30 dBm

*RBW 300 Hz

Marker 2 [Tl ]

-41.71 dBr

427.019070513 MHz

30

et

40

G+

Markg

4

]

| .80 dRr

QQQ MEL

20

10

D1 —-13

40

<4

Center 427 MHz

11.MAY.2022

10:02:35

Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.7.10 12.5 kHz, Uplink, 427 MHz AGC+3

® 4 RBN 300 Hz Marker 2 [T1 ]
VBN 3 kHz -39.72 dBRr
Ref 30 dBm *Att 25 dB SWT 1.15 s 427.019070513 MHz
30 Offfet 40|1 dB Markgr 1 [T1]]
} 21.79 diRr
I 4 QQe25(h00Q MEL
20
e —10
~C
——10
Dl —13 {iRm
20
~—30
2
\ 4
— —40
50
L l 1 j | i 1
MMWWWM M“”‘MW WMMMHN

Center 427 MHz 10 kHz/ Span 100 kHz

Date: 11.MAY.2022 10:03:43
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TIMCO

ENGINEERING,Inc.

8.7.11 12.5 kHz, Downlink, 427 MHz AGC

® 4 RBN 300 Hz Marker 2 [T1 ]
VBW 3 kHz -19.05 dRr
Ref 36.3 dBm *Att 5 dB SWT 1.15 s 427.018910256 Mz
Offget 4011 dB Marker 1 [T1]]
I 1 53 ARy
30
427006250000 Mez|[IFN
1 ]
VARD'
IVL
~ 10
- -
=10
D1 —13 ¢@Rm
2
\ 4
20 e
2C

—
—_—
=
=
==

—60

Center 427 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 12:16:27
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Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

TIMCO

ENGINEERING,Inc.

8.7.12 12.5 kHz, Downlink, 427 MHz AGC +3

® 4 RBN 300 Hz Marker 2 [T1 ]
VBW 3 kHz —23.34 dBr
Ref 36.3 dBEm *Att 5 dB SWT 1.15 s 427.018910256 MHz
Offpet  40|1 dB Mark¢r 1 [T1[]
| 1 NP =
30
427.00625¢p000 MHz||IFN
1 a
20
B‘l:h
IVL
—10
- -
~——10
D1 —13 {iEm
— 20 Ie
\ 4
2C
——30
— —40 J‘ “m
——50 i }AM\F' ULW r f “ N
L " k“ 1 |
| .

Center 427 MHz 10 kHz/ Span 100 kHz

Date: 6.APR.2022 12:16:57
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Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

8.8 Emission Mask, Out-of-Band

Limits from FCC Parts 2.1051, 90.210 and test procedure from ANSI C63.26-2015 and FCC KDB 935210 D05

v01r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
—

UNDER TEST

STANDARD
TRANSMITTER
LOAD

SPECTRUM
ANALYZER
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Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

TIMCO

ENGINEERING,Inc

Conducted Emissions Spectrum Plots

8.8.1 30 MHz to 1 GHz, Uplink, 412 MHz

® *RBW 100 kHz
VBW 300 kHz

Ref 36.7 dBm *Att 5 dB SWT 100 ms

Marker 1 [Tl ]

—-42 .37 dBr

745.064102564 MHz

Offget 40{1 dB

Markd

r 2 [T1|]

- 30 1/ do
. 412.40384¢154 Mz |[IFN
4
=
VARDT
IVL
10
. -
——10
Dl -13 §Em
— 20 e
y'e

=30

Center 515 MHz 97 MHz/

Date: 5.APR.2022 16:23:03

Span 970 MHz
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TIMCO

ENGINEERING,Inc.

8.8.2 1 GHz to 10" Harmonic, Uplink, 412 MHz

® *RBW 1 MHz
VBW 3 MHz

Marker 1 [Tl ]
—-30.97 dBr

Ref 36.7 dBm *Att 5 dB SWT 45 ms 4.615384615 GHz
Offget 4011 dB
~ 30
PN
2 gl
VARDT
IVL
10
- -
~—10
D1 —13 ¢Bm
— 20 e
2
1
30
NIRRT Nt AR g g R A A s
b
~—40
~—50
~—60
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 5.APR.2022 16:24:58
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8.8.3 30 MHz to 1 GHz, Downlink, 412 MHz

® *RBW 100 kHz
VBW 300 kHz

Marker 1 [Tl ]

—-42.29 dBr

Ref 36.7 dBm *Att 5 dB SWT 100 ms 780.817307692 MHz
Offget 4011 dB Markegr 2 [T1]]
| 88 dRmr
30
412.40384¢154 MHz
Y
1 .
ZTE3
10
~C
—10
D1 —13 ¢Bm
=20
——30
I 1
AR s A A A ALt A
=50
~—60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 5.APR.2022 16:48:19
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8.8.4 1 GHz to 10" Harmonic, Downlink, 412 MHz

@ RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -32.50 dBRr
Ref 36.7 dBm *Att 5 dB SWT 45 ms 31.153846 ms
Offget 4011 dB
~ 30
PN
1
VARDT
VL
10
- -
~—10
D1 —13 {iBm
— 20 i » o]
zc
— 30 =
WWWWMWWWWWMMWW
~—40
50
~—60
Center 1 GHz 4.5 ms/

Date: 5.APR.2022 16:50:42
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8.8.5 30 MHz to 1 GHz, Uplink, 417 MHz

® 4 RBN 100 kHz Marker 2 [T1 ]
VBW 300 kHz —-41.72 der
Ref 36.7 dBm *Att 5 dB SWT 100 ms 735.737179487 MHz
Offget 4011 dB Marker 1 [T1]]
- 30 dBr
417.067307692 MHz
I
A 4
1
VARDT
10
~C
~—10
Dl —13 {iRm
20

=30

o

Center 515 MHz 97 MHz/

Date: 5.APR.2022 15:09:44

Span 970 MHz
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8.8.6 1 GHz to 10" Harmonic, Uplink, 417 MHz

® *RBW 1 MHz
VBW 3 MHz

Marker 1 [Tl ]
—-31.82 dBr

Ref 36.7 dBm *Att 5 dB SWT 45 ms 4.231250000 GHz
Offget 4011 dB

30

PN
e |l
VARDT

IV

10

- -

~—10

D1 —13 ¢Bm

— 20 e
2C

I 1

- MMMMM, oAb Al

 —40

=50

~ —60

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 5.APR.2022 15:10:48
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8.8.7 30 MHz to 1 GHz, Downlink, 417 MHz

® *RBW 100 kHz
VBW 300 kHz

Marker 2 [Tl ]

—-42.40 dBr

Ref 36.7 dBm *Att 5 .dB SWT 100 ms 738.846153846 MHz
Offget 4011 dB Markgr 1 [T1]]
L 89 dRmr
30
417.067307692 MHz
1 .
ZTE3
10
~C
—10
D1 —13 ¢Bm
=20
——30
=50
~—60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 5.APR.2022 14:46:38
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8.8.8 1 GHz to 10" Harmonic, Downlink, 417 MHz

@ “RBN 1 MHz Marker 1 [T1 ]
VBW 3 MHz —30.27 der
Ref 36.7 dBm *Att 5 dB SWT 45 ms 5.790384615 GHz
Offget 4011 dB
30
PN
2 =R
AIDY
IVL
10
- - -
—10
D1 —13 ¢Bm
— 20 < » =}
2C
1
I A 4
—30
WMWU
~—40
=50
~—60
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 5.APR.2022 14:47:33
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8.8.9 30 MHz to 1 GHz, Uplink, 427 MHz

® *RBW 100 kHz
VBW 300 kHz

Marker 2 [Tl ]

—-41.59 dBr

Ref 36.7 dBm * ALt 5 dB SWT 100 ms 619.150641026 MHz
Offget 4011 dB Markgr 1 [T1]]
L 04 dRmr
30
1 426.394230769 MHz
\ 4
|
ZTE3
10
~C
—10
D1 —13 ¢Bm
=20
——30
~ —40 -
NMMWWWWW'MMMMWMWMM
=50
~—60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 11.MAY.2022 09:50:14
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8.8.10 1 GHz to 10" Harmonic, Uplink, 427 MHz

@ YRBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz —31.38 dmr
Ref 36.7 dBm *Att 5 dB SWT 45 ms 4.954326923 GHz
Offget 4011 dB
™ 30 BN
|
VARDY
IVL
10
- -
—10
D1 —13 ¢Bm
— 20 i » o]
2C
. 1
Y MMMMWWWWWW
MWWM’
~—40
- —50
~—60
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 11.MAY.2022 09:50:38
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8.8.11 30 MHz to 1 GHz, Downlink, 427 MHz

® *RBW 100 kHz
VBW 300 kHz

Marker 2 [Tl ]

—39.83 dRr

Ref 40 dBm *Att 5 dB SWI' 100 ms 654.903846154 MHz
40 Offket 40|11 aB Y Markdr 1 [T1]]
37.04 cBr

30 A%a 2947 O IMEL
anan 20

10

— C

=10

Dl -13 ¢Em
— —20
=30
2

BT g N TS i e R T YT R ey JWWEWWWM

=50

—60

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 6.APR.2022 11:46:19
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8.8.12 1 GHz to 10" Harmonic, Downlink, 427 MHz

® JRBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz —31.44 drr
Ref 36.7 dBm *Att 5 dB SWT 45 ms 4.050480769 GHz
Offget 4011 dB
30
PN
1 .
VARDT
IV
10
- -
~—10
D1 —13 ¢Bm
= _2>0 e
ac
1
™ —30
WWMM‘\,V A il V""“”WWIP
—40
™ —50
~—60
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 6.APR.2022 11:47:28

Page 133 of 142

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc.


mailto:testing@timcoengr.com

Timco Engineering, Inc., an 1A Company
TIMOGC (Q 849 NW State Road 45, Newberry, Florida 32669
ENGINEERING.Inc.  (352)472-5500 / testing@timcoengr.com

8.9 Spurious Radiated Emissions

Limits from FCC Parts 2.1053, 90.210 and test procedure from ANSI C63.26-2015 and FCC KDB 935210 D05
v01r04 Industrial Signal Boosters.

Radiated Test Setup, 30 — 1000 MHz

RX Antenna

Radiated Test Setup, Above 1000 MHz

[ Al g

o

—ti
J

Lt i

Spoctrum Analyrer | Recoiver

Note: Testing was done simultaneously on all combinations of Uplinks and Downlinks to address co-location
of signals.
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Uplink, 412 MHz

Timco Engineering, Inc., an lIA Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

juncd Emslon e Antenna Coax Loss CAo:‘::::i‘:n el Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuv) (dB/m) (dBpv/m)

412.00 824.00 PK 14.04 H 3.40 20.88 3.00 38.32 -59.06 -13.00 46.06
412.00 824.00 PK 13.58 \" 3.40 20.88 3.00 37.86 -59.52 -13.00 46.52
412.00 1236.00 PK 14.02 H 4.05 28.31 3.00 46.39 -50.99 -13.00 37.99
412.00 1236.00 PK 14.74 \ 4.05 28.31 3.00 47.11 -50.27 -13.00 37.27
412.00 1648.00 PK 15.17 H 4.72 28.58 3.00 48.48 -48.90 -13.00 35.90
412.00 1648.00 PK 15.20 \ 4.72 28.58 3.00 48.51 -48.87 -13.00 35.87
412.00 2060.00 PK 14.80 H 5.30 30.99 3.00 51.09 -46.29 -13.00 33.29
412.00 2060.00 PK 14.61 \ 5.30 30.99 3.00 50.90 -46.48 -13.00 33.48
412.00 2472.00 PK 14.50 H 5.62 32.03 3.00 52.15 -45.23 -13.00 32.23
412.00 2472.00 PK 15.33 \" 5.62 32.03 3.00 52.98 -44.40 -13.00 31.40
412.00 2884.00 PK 14.93 H 6.21 32.24 3.00 53.39 -43.99 -13.00 30.99
412.00 2884.00 PK 16.58 \ 6.21 32.24 3.00 55.04 -42.34 -13.00 29.34
412.00 3296.00 PK 15.11 H 6.70 32.63 3.00 54.44 -42.94 -13.00 29.94
412.00 3296.00 PK 15.09 \ 6.70 32.63 3.00 54.42 -42.96 -13.00 29.96
412.00 3708.00 PK 13.85 H 6.57 33.18 3.00 53.60 -43.77 -13.00 30.77
412.00 3708.00 PK 13.63 \% 6.57 33.18 3.00 53.38 -43.99 -13.00 30.99
412.00 4120.00 PK 13.50 H 7.09 33.41 3.00 54.00 -43.38 -13.00 30.38
412.00 4120.00 PK 13.64 \ 7.09 33.41 3.00 54.14 -43.24 -13.00 30.24
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8.9.2 Downlink, 412 MHz

Timco Engineering, Inc., an lIA Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

juncd Emslon e Antenna Coax Loss CAo:‘::::i‘:n el Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuv) (dB/m) (dBpv/m)

412.00 824.00 PK 14.23 H 3.40 20.88 3.00 38.51 -58.87 -13.00 45.87
412.00 824.00 PK 14.35 \" 3.40 20.88 3.00 38.63 -58.75 -13.00 45.75
412.00 1236.00 PK 14.03 H 4.05 28.31 3.00 46.40 -50.98 -13.00 37.98
412.00 1236.00 PK 14.52 \ 4.05 28.31 3.00 46.89 -50.49 -13.00 37.49
412.00 1648.00 PK 14.18 H 4.72 28.58 3.00 47.49 -49.89 -13.00 36.89
412.00 1648.00 PK 14.73 \ 4.72 28.58 3.00 48.04 -49.34 -13.00 36.34
412.00 2060.00 PK 14.74 H 5.30 30.99 3.00 51.03 -46.35 -13.00 33.35
412.00 2060.00 PK 14.34 \ 5.30 30.99 3.00 50.63 -46.75 -13.00 33.75
412.00 2472.00 PK 15.30 H 5.62 32.03 3.00 52.95 -44.43 -13.00 31.43
412.00 2472.00 PK 14.94 \" 5.62 32.03 3.00 52.59 -44.79 -13.00 31.79
412.00 2884.00 PK 15.46 H 6.21 32.24 3.00 53.92 -43.46 -13.00 30.46
412.00 2884.00 PK 14.86 \ 6.21 32.24 3.00 53.32 -44.06 -13.00 31.06
412.00 3296.00 PK 15.03 H 6.70 32.63 3.00 54.36 -43.02 -13.00 30.02
412.00 3296.00 PK 15.64 \ 6.70 32.63 3.00 54.97 -42.41 -13.00 29.41
412.00 3708.00 PK 14.24 H 6.57 33.18 3.00 53.99 -43.38 -13.00 30.38
412.00 3708.00 PK 13.81 \% 6.57 33.18 3.00 53.56 -43.81 -13.00 30.81
412.00 4120.00 PK 13.52 H 7.09 33.41 3.00 54.02 -43.36 -13.00 30.36
412.00 4120.00 PK 14.11 \% 7.09 33.41 3.00 54.61 -42.77 -13.00 29.77
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8.9.3 Uplink, 417 MHz

Timco Engineering, Inc., an lIA Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

juncd Emslon e Antenna Coax Loss CAo:‘::::i‘:n el Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuVv) (dB/m) (dBuv/m)

417.00 834.00 PK 14.08 H 3.42 21.50 3.00 39.00 -58.38 -13.00 45.38
417.00 834.00 PK 14.93 \" 3.42 21.50 3.00 39.85 -57.53 -13.00 44.53
417.00 1251.00 PK 14.07 H 4.07 28.42 3.00 46.56 -50.81 -13.00 37.81
417.00 1251.00 PK 14.12 \ 4.07 28.42 3.00 46.61 -50.76 -13.00 37.76
417.00 1668.00 PK 15.40 H 4.75 28.77 3.00 48.92 -48.46 -13.00 35.46
417.00 1668.00 PK 14.58 \ 4.75 28.77 3.00 48.10 -49.28 -13.00 36.28
417.00 2085.00 PK 14.79 H 5.32 31.02 3.00 51.14 -46.24 -13.00 33.24
417.00 2085.00 PK 14.50 \ 5.32 31.02 3.00 50.85 -46.53 -13.00 33.53
417.00 2502.00 PK 15.24 H 5.62 32.29 3.00 53.16 -44.22 -13.00 31.22
417.00 2502.00 PK 15.23 \ 5.62 32.29 3.00 53.15 -44.23 -13.00 31.23
417.00 2919.00 PK 15.49 H 6.26 32.26 3.00 54.01 -43.37 -13.00 30.37
417.00 2919.00 PK 15.86 \ 6.26 32.26 3.00 54.38 -43.00 -13.00 30.00
417.00 3336.00 PK 15.55 H 6.73 32.64 3.00 54.91 -42.47 -13.00 29.47
417.00 3336.00 PK 15.28 \ 6.73 32.64 3.00 54.64 -42.74 -13.00 29.74
417.00 3753.00 PK 13.53 H 6.46 33.12 3.00 53.11 -44.26 -13.00 31.26
417.00 3753.00 PK 14.05 \% 6.46 33.12 3.00 53.63 -43.74 -13.00 30.74
417.00 4170.00 PK 14.06 H 6.96 33.38 3.00 54.40 -42.98 -13.00 29.98
417.00 4170.00 PK 13.60 \ 6.96 33.38 3.00 53.94 -43.44 -13.00 30.44
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8.9.4 Downlink, 417 MHz

Timco Engineering, Inc., an lIA Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

] BirfiEEon Lty Antenna Coax Loss CAO:::::;:n GG Spurious
Frequency Frequency Detector Reading Polarity (dB) Factor Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuVv) (dB/m) (dBpV/m)

417.00 834.00 PK 13.98 H 3.42 21.50 3.00 38.90 -58.48 -13.00 45.48
417.00 834.00 PK 13.93 \ 3.42 21.50 3.00 38.85 -58.53 -13.00 45.53
417.00 1251.00 PK 14.28 H 4.07 28.42 3.00 46.77 -50.60 -13.00 37.60
417.00 1251.00 PK 13.90 \ 4.07 28.42 3.00 46.39 -50.98 -13.00 37.98
417.00 1668.00 PK 14.76 H 4.75 28.77 3.00 48.28 -49.10 -13.00 36.10
417.00 1668.00 PK 14.46 \ 4.75 28.77 3.00 47.98 -49.40 -13.00 36.40
417.00 2085.00 PK 15.60 H 5.32 31.02 3.00 51.95 -45.43 -13.00 32.43
417.00 2085.00 PK 14.42 \ 5.32 31.02 3.00 50.77 -46.61 -13.00 33.61
417.00 2502.00 PK 15.23 H 5.62 32.29 3.00 53.15 -44.23 -13.00 31.23
417.00 2502.00 PK 14.97 \2 5.62 32.29 3.00 52.89 -44.49 -13.00 31.49
417.00 2919.00 PK 15.66 H 6.26 32.26 3.00 54.18 -43.20 -13.00 30.20
417.00 2919.00 PK 14.80 \ 6.26 32.26 3.00 53.32 -44.06 -13.00 31.06
417.00 3336.00 PK 15.28 H 6.73 32.64 3.00 54.64 -42.74 -13.00 29.74
417.00 3336.00 PK 15.65 \ 6.73 32.64 3.00 55.01 -42.37 -13.00 29.37
417.00 3753.00 PK 13.46 H 6.46 33.12 3.00 53.04 -44.33 -13.00 31.33
417.00 3753.00 PK 13.44 Vv 6.46 33.12 3.00 53.02 -44.35 -13.00 31.35
417.00 4170.00 PK 13.75 H 6.96 33.38 3.00 54.09 -43.29 -13.00 30.29
417.00 4170.00 PK 13.80 \% 6.96 33.38 3.00 54.14 -43.24 -13.00 30.24

Page 138 of 142

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc.



mailto:testing@timcoengr.com

Timco Engineering, Inc., an lIA Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

TIMCO

ENGINEERING,Inc.

8.9.5 Uplink, 427 MHz

juncd Emslon e Antenna Coax Loss CAo:‘::::i‘:n el Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuv) (dB/m) (dBpv/m)

427.00 854.00 PK 3.20 H 3.49 22.18 3.00 28.87 -68.51 -13.00 55.51
427.00 854.00 PK 2.90 \ 3.49 22.18 3.00 28.57 -68.81 -13.00 55.81
427.00 1281.00 PK 2.82 H 4.14 28.58 3.00 35.53 -61.84 -13.00 48.84
427.00 1281.00 PK 3.68 \ 4.14 28.58 3.00 36.39 -60.98 -13.00 47.98
427.00 1708.00 PK 3.38 H 4.79 29.17 3.00 37.35 -60.03 -13.00 47.03
427.00 1708.00 PK 3.56 \ 4.79 29.17 3.00 37.53 -59.85 -13.00 46.85
427.00 2135.00 PK 4.31 H 5.36 31.18 3.00 40.85 -56.53 -13.00 43.53
427.00 2135.00 PK 3.55 \ 5.36 31.18 3.00 40.09 -57.29 -13.00 44.29
427.00 2562.00 PK 4.30 H 5.71 32.56 3.00 42.57 -54.81 -13.00 41.81
427.00 2562.00 PK 4.35 \ 5.71 32.56 3.00 42.62 -54.76 -13.00 41.76
427.00 2989.00 PK 4.34 H 6.32 32.49 3.00 43.14 -54.24 -13.00 41.24
427.00 2989.00 PK 4.86 \ 6.32 32.49 3.00 43.66 -53.72 -13.00 40.72
427.00 3416.00 PK 5.21 H 6.83 32.63 3.00 44.67 -52.71 -13.00 39.71
427.00 3416.00 PK 4.88 \ 6.83 32.63 3.00 44.34 -53.04 -13.00 40.04
427.00 3843.00 PK 3.74 H 6.55 33.19 3.00 43.48 -53.90 -13.00 40.90
427.00 3843.00 PK 3.77 \ 6.55 33.19 3.00 43.51 -53.87 -13.00 40.87
427.00 4270.00 PK 4.34 H 7.31 33.39 3.00 45.03 -52.35 -13.00 39.35
427.00 4270.00 PK 3.63 \ 7.31 33.39 3.00 44.32 -53.06 -13.00 40.06
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8.9.6 Downlink, 427 MHz

Timco Engineering, Inc., an lIA Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

] BirfiEEon Lty Antenna Coax Loss CAO:::::;:n GG Spurious
Frequency Frequency Detector Reading Polarity (dB) Factor Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuVv) (dB/m) (dBpV/m)

427.00 854.00 PK 13.66 H 3.49 22.18 3.00 39.33 -58.05 -13.00 45.05
427.00 854.00 PK 13.60 \ 3.49 22.18 3.00 39.27 -58.11 -13.00 45.11
427.00 1281.00 PK 14.45 H 4.14 28.58 3.00 47.16 -50.21 -13.00 37.21
427.00 1281.00 PK 14.44 \ 4.14 28.58 3.00 47.15 -50.22 -13.00 37.22
427.00 1708.00 PK 14.90 H 4.79 29.17 3.00 48.87 -48.51 -13.00 35.51
427.00 1708.00 PK 14.86 \ 4.79 29.17 3.00 48.83 -48.55 -13.00 35.55
427.00 2135.00 PK 14.60 H 5.36 31.18 3.00 51.14 -46.24 -13.00 33.24
427.00 2135.00 PK 15.51 \ 5.36 31.18 3.00 52.05 -45.33 -13.00 32.33
427.00 2562.00 PK 14.92 H 5.71 32.56 3.00 53.19 -44.19 -13.00 31.19
427.00 2562.00 PK 15.93 \2 5.71 32.56 3.00 54.20 -43.18 -13.00 30.18
427.00 2989.00 PK 15.39 H 6.32 32.49 3.00 54.19 -43.19 -13.00 30.19
427.00 2989.00 PK 15.43 \" 6.32 32.49 3.00 54.23 -43.15 -13.00 30.15
427.00 3416.00 PK 15.94 H 6.83 32.63 3.00 55.40 -41.98 -13.00 28.98
427.00 3416.00 PK 15.41 \Y 6.83 32.63 3.00 54.87 -42.51 -13.00 29.51
427.00 3843.00 PK 14.84 H 6.55 33.19 3.00 54.58 -42.80 -13.00 29.80
427.00 3843.00 PK 14.32 Vv 6.55 33.19 3.00 54.06 -43.32 -13.00 30.32
427.00 4270.00 PK 14.34 H 7.31 33.39 3.00 55.03 -42.35 -13.00 29.35
427.00 4270.00 PK 14.07 \% 7.31 33.39 3.00 54.76 -42.62 -13.00 29.62
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9. ANNEX-A - Photographs of the EUT

Photographs of the EUT and any manufacturer supplied accessories to be used with the EUT are in separate
supplementary documents labelled EXTERNAL PHOTOS and INTERNAL PHOTOS.

10. ANNEX-B — Test Setup Photographs

Test setup photographs are located in a separate supplementary ANNEX-B document.

11. History of Test Report Changes

Test Report # Revision # Description Date of Issue
1 Initial release 4/15/2022
Updated Page 10-11
(New FCC ID and
TR_1654-22 FCC_PT90 Booster Class A_ 2 Description), 17-18, 23, 5/11/2022

91-94, 99-102, 116-117,
129-130, 138
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END OF TEST REPORT
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