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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.

The Following is for Test item FCC ID: P3TDH14-9B

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
2.1051 Spurious emissions at antenna terminals Pass
2.1053 Field strength of spurious radiation Pass
2.1055 Frequency stability n/a
Page 4 of 67

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



mailto:testing@timcoengr.com

I:]l\:I‘G JN EMI N(G] 19.

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

Applicable Clauses from Part 90 Subpart |

FCC Part 90 Clauses

Description of the requirements

Result: (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)(N) 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) (iii) 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

FCC KDB 935210 D05

Description of the requirements

Result: (Pass,

Clauses Fail, N/A)
4. 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
472 Out-of-band/Out-of-block Conducted Emissions (Intermodulation Products) Pass
473 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: May 03, 2021 — June 07, 2021

Signature:

Name & Title: Terri Allen, Technical Assistant
Date of Signature
(YYYY-MM-DD): 2021-06-10

O T
A ISR Sr. EMC Engineer Y7,
e EMC-003838-NE MD'E_

£ g FAT e
Signature: SINe

Name & Title: Tim Royer, EMC Engineer
Date of Signature
(YYYY-MM-DD): 2021-06-10
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3. Test Sample(s) (EUT/DUT)

The test sample was received: May 03, 2021

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: P3TDH14-98B

Brief Description Dual Band VHF & UHF HP BDA
Type of Modular n/a

Model(s) # DH14EA-E4-AVUT-NDND-3037
Serial Number 20213254FU

Technical Characteristics

Technology DAS Industrial Signal Booster Master Unit
Frequency Range 150 = 174 MHz; and 450 - 512 MHz
RF O/P Power (Max.) VHF DL: 28.31 dBm (0.67 W)
UHF DL: 36.71 dBm (4.69 W)
Modulation n/a
Bandwidth & Emission Class 7K89F3E, 8K17F1D, 8K17F1E, 8K37F1W, 9K81F1D, 9K81F1E, 9K81D7W
Number of Channels Variable.
Duty Cycle 100%
Antenna Connector n/a
Voltage Rating (AC or Batt.) 0 dBi

Antenna Characteristics
Antenna Name Frequency Range Antenna Type Dimensions Antenna Gain

n/a n/a n/a n/a n/a

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

Test Modes

Band Link Direction Test Frequencies

150.80625 MHz

150 = 173.4 MHz Downlink 162.1 MHz

173.39375 MHz

450.0125 MHz

450 — 512 MHz Downlink 460 MHz

511.9875 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.

Page 9 of 67

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

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 MHZz) + 2.16 dB

Radiated Emissions (200 — 1000 MHz) + 215 dB

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:

Temperature 23 C+/-5%

Humidity 55% +/- 5%

Note: Specific environmental conditions that are applicable to a specific test are available in the test result section.

Page 10 of 67

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

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

Device

Manufacturer [

Signal Generator R&S SMU-200A Rohde & Schwarz SMU200A 103195 4/23/19 4/22/2022
Sweep/Signal Generator Anritsu 683698 985112 1/19/21 1/19/2024
Digital Multimeter Fluke 7 35053830 9/9/20 9/9/2023
R&S 18 GHz USB Peak Power Sensor Rohde & Schwarz NRP-Z85 1411.7501.02-102085-WV 2/4/19 2/3/2022
Active Loop ETS-Lindgren 6502 00062529 10/20/20 10/20/2023
Biconical 1057 Eaton 94455-1 1057 10/16/20 10/16/2023
Log-Periodic 1243 Eaton 96005 1243 5/4/21 5/3/2024
Double-Ridged Horn/ETS Horn 1 ETS-Lindgren 3117 00035923 2/25/20 2/24/2023
CHAMBER Panashield 3M N/A 3/12/19 3/11/2022
Frequency Counter Small HP 5385A 3242A07460 9/9/20 9/9/2023
Type K J Thermometer Martel 303 080504494 1/18/20 1/17/2023
EMI Test Receiver R&S ESU 40 Rohde & Schwarz [ESU 40 [100320 | 8/28/18 | 8/27/2021

Device

"IN 20dB 20W DC-4G

Manufacturer K

K Last Verified

Attenuator Narda 766-20 0605 1/6/21
Attenuator N 20dB 2W DC-13G Narda 757C 30201 1/6/21
Coaxial Cable BMBM-0061-01 RG400 Pasternack PE3582LF-24 BMBM-0061-01 1/6/21
Coaxial Cable BMBM-0061-02 RG400 Pasternack PE3582LF-24 BMBM-0061-02 1/6/21
Coaxial Cable BMBM-0061-03 RG400 Pasternack PE3582LF-24 BMBM-0061-03 1/6/21
Coaxial Cable BMBM-0061-04 RG400 Pasternack PE3582LF-24 BMBM-0061-04 1/6/21
Coaxial Cable BMBM-0122-01 RG400 Pasternack PE3582LF-48 BMBM-0122-01 1/6/21
Coaxial Cable BMBM-0122-02 RG400 Pasternack PE3582LF-48 BMBM-0122-02 1/6/21
Coaxial Cable BMBM-0122-03 RG400 Pasternack PE3582LF-48 BMBM-0122-03 1/6/21
Coaxial Cable BMBM-0122-04 RG400 Pasternack PE3582LF-48 BMBM-0122-04 1/6/21
Coaxial Cable Chamber 3 cable set (backup) Micro-Coax Chamber 3 cable set (backup) KMKM-0244-02 ; KMKM-0670-0 1/6/21
Combiner Splitter/Combiner 1-1000MHz Mini-Circuits ZFSC-4-1-BNC+ U115700825 1/6/21
Combiner Splitter/Combiner 1-1000MHz Mini-Circuits ZFSC-4-1-BNC+ U115700826 1/6/21
Noise Source Noise Source 10MHz - 18GHz Agilent 3468 MY44421884 1/6/21
Terminator Terminator N 20W DC-18G Narda 8205 #14 1/6/21
Test Equipment Adapter Type R&S to NF Test Equipment Adapter 04 1/6/21
Software Author Version -
ESU Firmware Rohde & Schwarz 4.43 SP3; BIOS v5.1-24-3
RSCommander Rohde & Schwarz 1.6.4
Field Strength Timco v4.10.7.0

**The EMI Test Receiver R&S ESU 40 used to take plots for this report the date was not setup within the
equipment. All plots below were taken in May and June of 2021. **
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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.
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Limits from FCC Part 2.1033 (c)(8).
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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

2.86

80 W

120 V AC

0.67

80 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 [——»]

STANDARD
SIGNAL BOOSTER
—P» TRANSMITTER
UNDER TEST LOAD

SPECTRUM
ANALYZER

Test Results, Power Output

Link Direction

Max Power Output (dBm)

Max Power Output (W)

Downlink (VHF)

28.31

0.67

Downlink (UHF)

36.71

4.69
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Test Results, Gain

Link Direction T“”ed(h;r:g)“e”cy Input Level Power Input (dBm) | Power Output (dBm) Gain (dB)
AGC -57 26.56 83.56

Downlink 150.8125 MHz AGC+3 -54 26.69 80.69
Maximum 0 26.61 26.61

AGC -56.9 28.15 85.05

Downlink 160 MHz AGC+3 -53.9 28.31 82.21
Maximum 0 28.25 28.25

AGC -57.4 25.52 82.92

Downlink 173.9875 MHz AGC+3 -54.4 27.37 81.71
Maximum 0 25.51 25.51

UHF Band Gain
Test Results, Gain

Link Direction T“”ed(h;ﬁg“ency Input Level Power Input (dBm) | Power Output (dBm) Gain (dB)
AGC -50.2 3413 84.42

Downlink 450 MHz AGC +3 -47.2 34.29 81.49
Maximum 0 34.22 34.22

AGC -48 36.63 84.63

Downlink 469.9975 MHz AGC+3 -45 36.77 81.71
Maximum 0 36.68 36.68

AGC -46.7 334 79.5

Downlink 571.9975 MHz AGC+3 -431 353 78.4
Maximum 0 33.48 33.48

8.3 Out-of-band Rejection

Limits and test method from FCC KDB 935210 D05 v01r04 Industrial Signal Boosters.
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Test Setup
STANDARD
SIGNAL BOOSTER SPECTRUM
TEST SIGNAL  [—»| —P TRANSMITTER —  ANALYZER
UNDER TEST L OAD

Test Results, Out-of-band Rejection and Class of Operation

Operating Band Link Direction Passband (kHz) Class of Operation
VHF 150.8-173.4 MHz Downlink > 75 kHz Class B
UHF 450-512 MHz Downlink > 75 kHz Class B
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Out-of-band Rejection, Spectrum Plots

8.3.1

®

VHF Band, Downlink

*RBWN 500 kHz
VBW 2 MHz

Ref 49.8 dBm *Att O dB SWI 2.5 ms

Delta 2 [T1 ]
1.24 dB
—38.173076923 MHz

Offpet 44(8 dB

Marker 1 [T1]]
14.49 dBr

T74. 615384615 vz ||PN

arker 3 [T1]]
1 | ] /%i N
30 Y — —F P00 o
VIEW [ 1%6.73076%231 MHz
IVL
—20 2
Dl 16.8f { ¥

10

~—10

\\-\\1

—70.2

Center 150 MHz 6 MHz/

Date: 8.JAN.2003 06:40:03

Span 60 MHz
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8.3.1 UHF Low Band, Downlink

% “RBW 500 kHz Delta 2 [T1 ]

VBW 2 MHz -0.02 dB
Ref 49.8 dBm *Att O dB SWT 2.5 ms 46.634615385 MHz
Offget 4418 dB Marker 1 [T1]]
11.27 dBr
[~ 40 298.20512¢205 vz ||IPN
- Marker 3 [T1]]
1 QI (At N A=V aat B
ey ‘ \ / 470.064102564 MHz
IVL
20 l ‘ ’
D1 12.18 dBm Y | [ Y
B ) ‘ I
A / \ / \
| ) A e
— o0 WW \‘\w 2C
ALﬁJAhAWJMPbJﬂMF NP W
m—30
~—40
~—50
~—60
—70.2
Center 480 MHz 10 MHz/ Span 100 MHz

Date: 8.JAN.2003 06:31:41
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TIMCO

ENGINEERING,Inc.

8.3.1 UHF High Band, Downlink

MARKER 1 RBW 500 kH=z Marker 1 [T1 ]
475.0352564 MHz VBW 2 MHz 22.89 dBm
Ref 36 dBm Att 0 dB SWT 2.5 ms 475.035256410 MH=z
Offget 40418 dB ndk [|T1] 2¢.00 dB
-30 L= = 3 U F B A1
% Temp (1 [Tl ndB]
-0 et ¥ Vi’ I 2 ALm
\ 4Y43.208333333 MH=z
[z Temp (2 [T1 ndB]
= %1 B 1.55 dem
512.63%9423077 MH=z
0
I( \\

| |

F-40

P I Y Aml\l

F-50

[--60

—-70

—-80

Center 493 MHz 5.5 MHz/ Span 295 MH=z

Date: 25.FEB.2021 15:38:31
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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
Part 90 150-174 MHz 20 kHz, 11.25 kHz, 6.0 kHz
Part 90 406-512 MHz 20 kHz, 11.25 kHz, 6.0 kHz

Applicable Input Signals

Signal Occupied Bandwidth (kHz) Representative Emission Designator(s)
CwW n/a n/a
12.5 kHz FM 7.89 7K89F3E
C4FM (P25 Phase 1) 8.17 8K17F1D, 8K17F1E
HCPM (P25 Phase Il SU) 8.37 8K37F1IW
HDQPSK (P25 Phase Il BS) 9.81 9K81F1D, 9K81F1E, 9K81D7W
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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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TIMCO

ENGINEERING,Inc.

Input VS Output, Input Spectrum Plots

8.5.1 12.5 kHz FM

® *RBW 100 Hz
VBAW 300 Hz

Ref O dBm *Att 5 dB SWT 3 s

Marker 1 [T1 ]
—-5.93 dRr
150.811498397 MHz

c Offget 4014 dB

n

1
IfmMTT ]CH:E CK PA{

OBW |7.892628$205 kHz
Temp |1 [T1 OPW]

——10 =24 52 diRv
1%0.808573718 MHz
Hl!! Tamp (2 [T1 OBW]
AID - o0 = — — 2T
W 190.81646¢346 MHz
=30
——40
T vP3K D
i I Hl Ry
/ A .ﬂ

=90

—100

Center 150.8125 MHz 2.5 kHz/

Date: 6.0CT.2020 20:08:30

Span 25 kHz

o
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TIMCO

ENGINEERING,Inc.

852 25kHz FM

® 4+ RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz —-8.16 dmr
Ref 0 dBm *Att O dB SWT 1.15 s 150.816506410 MHz
C Offget 4014 dB OBW 12.500000000 kHz
IIMIT CHHECK 1 \PA$S Temp |1 [T1 OBW]
- 10 _ = | |
// B\ 1%0.806250000 MHz
1 B T Temp |2 [T1 OPW]
wer | | _
720 . T
ﬂ N 15%0.81875(0000 MHz
B “““ "
[~ —40 L] "n
= |
—50 | “
e
- &0 2

—100

Center 150.8125 MHz 10 kHz/ Span 100 kHz

Date: 6.0CT.2020 20:01:25
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TIMCO

ENGINEERING,Inc.

8.5.3 C4FM

® *RBW 100 Hz
VBAW 300 Hz

Ref O dBm *Att 5 dB SWT 3 s

Marke

15

r 1 [T1 ]
—-8.22 dRr
0.811658654 MHz

C Offpet 4014 dB
IITMIT CHECK PA{

n

"

OBW
Termp

8.133012821 kHz
1 [T1 OBw]
—24 47 IR

=10

III
! |

14
Terp

0.808493590 MHz
2 [T1 Opw]

$0.816626603 MHz

=2 74 Cr

30 v

.

n

=80 v
90 \jm
=100
Center 150.8125 MHz 2.5 kHz/ Span 25 kHz

Date: 6.0CT.2020 20:10:17

o
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TIMCO
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8.5.4 H-CPM
® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-8.38 dBr
Ref 0 dBm *Att 5 dB SWT 3 s 150.812099359 MHz
C Offget 4014 dB OBW |8.01282(0513 kHz
IIMIT CHECK  PA$S Temp |1 [T1 OBW]
- —10 J =2 25 ceo (PN
1%0.808493590 MHz
= yJ\l Temp [2 [T1 OBW]
7TEW l"

=20 | — —= wimuy
ﬂ‘! % 140.81650$410 MHzl| "¢
I A)u

- 30 Iy o
i : -

o

=100
Center 150.8125 MHz 2.5 kHz/ Span 25 kHz

Date: 6.0CT.2020 20:11:03
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TIMCO

ENGINEERING,Inc.

8.5.5 H-DQPSK

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -9.36 dRr

Ref O dBm *Att 5 dB SWT 3 s 150.812860577 MHz

¢ Offfet 40}4 dB OBW |9.77564]1026 kHz
IIMIT CHECK — PA$S Temp |1 [T1 OBW]

. H 24 40 e |IFN

=10
\| 150.80765$244 MHz
JM 1| Teme |2 [T o)

S SR A =y

20 T
r‘rw N‘ 1%$0.817421885 MHz

M g -

III
! |

MM WMrMUAMAJ-‘

—100

Center 150.8125 MHz 2.5 kHz/ Span 25 kHz

Date: 6.0CT.2020 20:12:07
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Input VS Output, Output Spectrum Plots, VHF Band

8.5.6 12.5 kHz FM, Downlink, AGC

®

“RBN 100 Hz

Marker 1 [Tl ]

VBN 300 Hz 21.52 dBr
Ref 28.3 dBm *Att 5 dB SWI 3 s 160.000961538 MHz
Offget 4418 dB 1 OBW [7.892628205 kHz
TTMTT CHEfCK PASS Tarp |1 [T1 OBW]
20 2.12 drr
1%9.996033654 MHz
ﬁ | Tamp |2 [T1 CBW]
TTEN 10 . .12 dBRr
71 140.00392¢282 MHz
[~ C
——10
——20
MASK D n ﬂ
w i \H ﬂ (R
——70
Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 03:25:33

o
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TIMCO
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8.5.7 12.5 kHz FM, Downlink, AGC +3dB

@ RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 21.83 dBr
Ref 28.3 dBm *Att 5 dB SWT 3 s 160.000961538 MHz
Offget 44(8 dB 1 OBW [7.89262$205 kHz
IIMTT  CHE[CK PASS Temp (1 [T1 OBW]
20 7.27 oo || PN

1%$9.996033654 MHz
Temp |2 [T1 OBW]
.50 dBr
140.00392¢282 MHz

uI
»

vanony, [~ 10

~—10

~—20 |
MASK D F

b D/

- —70

o

Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 03:26:08
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TIMCO

ENGINEERING,Inc.

8.5.8 C4FM, Downlink, AGC

% *RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 17.03 dir
Ref 28.3 dBm * ALt 5 dB SWT 3 s 159.999158654 MHz
Offpet 4418 dB OBW [|7.932692308 kHz
IIMTT CHE[CK PASS Temp (1 [T1 COBW]
20 e T.15 o= || PN
1%9.996078718 MHz
s!E; | 1 i Temp |2 [T1 OBW]
Aoy, 010 qwu —(.30 dBr
L IVL
T 140.0040046410 MH=z
{ T2
- h“ J Ev2
R J‘\[ JLif
-10 ]

. \
l |
0 n

o

——50 ]
- 70
Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 03:26:34
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TIMCO

ENGINEERING,Inc.

8.5.9 C4FM, Downlink, AGC +3dB

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 19.91 dBRr

Ref 28.3 dBm *Att 5 dB SWT 3 s 159.999118590 MHz

Offpet  44|8 dB OBW |7.852564103 kHz

T SDHECLK PASS Temp (1 [T1 OPBW]

20 a7 o ||
1$9.996073718 MHz

Temp |2 [T1 OBW]

vanoy, [ 10 T 128 aex

mﬂTZ 160.003926282 MHz

uI
»

~—10

)
) rﬂ
Yy

60

o

- —70

Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 03:27:04
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TIMCO

ENGINEERING,Inc.

8.5.10 H-CPM, Downlink, AGC

@ RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 15.78 dBrx
Ref 28.3 dBm *Att 5 dB SWT 3 s 160.000080128 MHz
Offget 44]8 dB OBW [8.17307¢923 kHz
IIMTT CHE[CK PASS Temp (1 [T1 OBW]
20 —1-55 o ||BN

1%$9.995958526 MHz
Temp |2 [T1 OBW]
—0.77 dBx

; 'NM‘” | ﬂ - 140.004126603 Mz|| T
il by
il (
MASK D M{W W |

NA
i

uI
»

vanony, [~ 10

o

|
N
@] O
%—_
=1

- —70

Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 03:28:13
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TIMCO

ENGINEERING,Inc.

8.5.11 H-CPM, Downlink, AGC +3dB

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 19.39 dmr
Ref 28.3 dBm *Att 5 dB SWT 3 s 159.999559295 MHz
Offpet  44|8 dB OBW |7.97275¢410 kHz
OIMIT CHECK — PA$S Temp (1 [T1 OPBW]
- 20 T 20 aa ||
1%$9.996193910 MHz
= | | ;,M i Terp |2 [T1 OfwW]
A |10 T ! .99 dRr
T 140.00416¢667 Miaz|| ™"
| o
C w v
m—10 I Pu
~—20 d
MASK D U
‘ Ie
— —30 “ M 2C
T R
| ¢ |
=50
r ]
- —70
Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 03:27:34
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TIMCO
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8.5.12 H-DQPSK, Downlink, AGC

@ RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 15.33 dBr
Ref 28.3 dBm *Att 5 dB SWT 3 s 160.000360577 MHz
Offget 44[8 dB OBW [9.615384615 kHz
IIMTT CHE[CK PASS Temp (1 [T1 OBW]
20 T %62 o || PN

1%$9.995352564 MHz
Temp |2 [T1 OpW]

VALD 10 |'n‘/ L
M ﬂﬂ NFZ 140.004967949 MHz

4]

» .]
Far—
—N

~—10

[ vk D /J“ \M

o

wh .
i hy

- —70

Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 03:28:42
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TIMCO

ENGINEERING,Inc.

8.5.13 H-DQPSK, Downlink, AGC +3dB

% “RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 17.94 dbr
Ref 28.3 dBm *Att 5 dB SWT 3 s 159.999839744 MHz
Offpet  44|8 dB OBW |9.73557§923 kHz

R ININN CII%:K PASS Temp |1 [T1 OPBW]

20 77 o= || PN

1$9.995232372 MHz

g!:i [l s Temp |2 [T1 OpW]

anoy, [ 10 U o 4 .05 dRr
IVL
q P 140.004967949 MHz

T=
=

) f 1\
" Tl

L U

o

——70

Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 03:29:24
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ENGINEERING,Inc.

Input VS Output, Output Spectrum Plots, UHF Band

8.5.14 12.5 kHz FM, Downlink, AGC

@ *RBN 100 Hz
VBW 300 Hz

Marker 1 [Tl ]
28.23 dBr

Ref 34.1 dBm *Att 5 dB SWI 3 s 449.998918269 MHz
| Offget 4418 dB 1 OBW [|7.892628205 kHz
30 TIMITYCHECK, PA¢S Temp |1 [T1 OBW)
ﬂ ﬂ .18 crr|(PN
- o0 1 449,99599B8590 MHz
ﬁ Tarp |2 [T1 CBW]
7TEN ™ 10.55 dBm
| aal ad0 coz00déa1o apd TV
10 7 i SR
C
BS
——10
MASK D ﬂ
I —20
< » =}
2C
8 ( (
i . lm W \j
) /WJ\’K) )
L ul MIA M
KUV
~—60
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 02:53:36
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8.5.15 12.5 kHz FM, Downlink, AGC +3dB

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 28.43 dRr
Ref 34.1 dBm *Att 5 dB SWT 3 s 449.998918269 MHz
| Offpet  44|8 dB 1 OBW |7.89262$205 kHz
3C I[IMITJCHHCK ,  PA$S Temp (1 [T1 OFW]
ﬂ ﬂ g
- o 1 449, 995993590 MHz
= Temp |2 [T1 OBW]
VARDY),
™ 1¢.63 dir
| 158 440 NN2909040719 g oL
10 T
— C
s
~—10
MASK D ﬂ
[ =0 e
2C
-4 ’
——40 J ﬂ { U ul W

60 L]

Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 02:54:42
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8.5.16 25 kHz FM, Downlink, AGC

% *RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 26.33 dBr
Ref 34.1 dBm “Att 5 dB SWT 450 ms 449.995897436 MHz
Offfet _ 44|8 dB OBW 12.30769%308 kHz
30 T CHECK  BAgS Tarp |1 [T1 O]
7 ﬂ (\ 1%.04 cee||IFN
f /\ f\ N 449.993782051 MHz
T2 Termp (2 [T1 Opw]
{T 14.81 crf
= 480 006089744 M

\

\

\\(\ -

——
i

W 4 v | \JL"MU'M'UWWB

Center 450 MHz 4 kHz/ Span 40 kHz

Date: 11.JAN.2003 01:30:49
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8.5.17 25 kHz FM, Downlink, AGC +3dB

®

*“RBN 300 Hz

Marker 1 [Tl ]

| A0 T T T
= UL A, N
b e e
N AT
Hl i}
| I
B I
gt ol g

Center 450 MHz

Date: 11.JAN.2003

01

:31:12

4 kHz/

Span 40 kHz

o

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

Page 38 of 67


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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8.5.18 C4FM, Downlink, AGC

% *RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 20.91 dBr
Ref 34.1 dBm “Att 5 dB SWT 3 s 449.998918269 MHz
Offfet _ 44|8 dB OBW [8.173076923 kHz
|3 IIMIT CHEfFK  PAYJS Tero |1 [T1 O]
1 T.94 cer||IFN
— e nﬁn\M\WAA 449.995958526 Mz
=3 WVV \‘/l Termp |2 [T1 OBW]
v .93 dBr
—10 Aﬁ{i\lﬁu \i\hj\h‘ 4800643246603 sl O
—C ¥ K

I ]

o

!

I
)

I
ey

Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 02:56:07
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8.5.19 C4FM, Downlink, AGC +3dB

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 18.91 dBRr

Ref 34.1 dBm *Att 5 dB SWT 3 s 449.998918269 MHz

Offget  44|8 dB OBW |8.09294§$718 kHz

30 I[MIT CHECK  PAgS Terp |1 [T1 O]

.31 crr|(PN

M 449,99587BR397 MHz

Temp |2 [T1 OBW]

A ﬂ 1.38 dBEr
T1 \ i

20

uI
»

490 0020 A4 DML

P gl

Y
=
R Y

sofr W
~—60 ! HM
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 02:57:20
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8.5.20 H-CPM, Downlink, AGC

@ *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 21.87 dBr
Ref 34.1 dBm *Att 5 dB SWT 3 s 450.000080128 MHz
| Offget 4418 dB OBW [8.37339f1436 kHz
3Q IJIMIT CHHCK  PA$S Temp (1 [T1 OFW]
L .65 cer||IFN
L g I M | 449,99591B462 MHz
= Temp |2 [T1 OBW]
7TEN M .04 dBr
- o T1 A0 004224350 L
i >
[~ C
W b
B | I,
—10 N
MASK D i
- —20 ]
\l T
2C
8 M
——40 i y
——60
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 02:59:31
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8.5.21 H-CPM, Downlink, AGC +3dB

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 25.30 dRr

Ref 34.1 dBm *Att 5 dB SWT 3 s 450.000160256 MHz

| Offget 4418 dB OBW (8.17307¢923 kHz

30 IIMIT CHEEK  PAgS Termo |1 [T1 O]

1.57 cee||IFN
| 449, 995998590 MHz

20

Temp |2 [T1 OFW]
VARDT, T.63 dbBrx
L IVL
fae]

T 490 0047 DML

_;K D . TU{‘IV !

uI
»

Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 02:59:03
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8.5.22 H-DQPSK, Downlink, AGC

@ *RBN 100 Hz
VBW 300 Hz

Marker 1 [Tl ]

22.33 dir

o

Ref 34.1 dBm *Att 5 dB SWT 3 s 449.999879808 MHz
| Offpet  44|8 dB OBW |9.81570%$128 kHz
30 IIIMIT CHECK  PA¢S Tamp |1 [T1 OBW]
7.51 dBr
- o0 449,995192308 MHz
= Temp |2 [T1 CW]
Anaw .29 dBr
L 490 Nncnndn DALT
10 SO
. '“‘\
!
MASK D / \
I —20 r -L
8 ( \
—_40 A W
WAM‘
~—60
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 8.JAN.2003 03:00:42
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8.5.23 H-DQPSK, Downlink, AGC +3dB

®

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

“RBN 100 Hz
VBW 300 Hz

Marker 1 [Tl ]

24.29 dBr

Ref 34.1 dBm *Att 5 dB SWI 3 s 449.999198718 MHz
| Offget 4418 dB OBW [|9.73557¢923 kHz

= IIMIT GHECK  PAYS Temp |1 [T1 OpW]
.59 dBr
-0 i 449,905232372 MHz

= | T (2 [T1 o)
VARDT, Ah 13.45 dBr
L Tl“ A A90 0040 Vil DALT

: i <[

ﬁMﬂUM'

~—60

Center 450 MHz

Date: 8.JAN.2003 03:01:23

2.5 kHz/

Span 25 kHz

o
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8.6 Noise Figure

Limits from FCC KDB 935210 D05 v01r04 Industrial Signal Boosters. Test method from "Noise Figure
Measurement Accuracy: The Y-Factor Method" by Keysight Technologies.

Test Setup
STANDARD
SIGNAL BOOSTER SPECTRUM
TEST SIGNAL  [—— UNDER TEST —» TRANSMITTER —| ANALYZER
LOAD
Test Results, Out-of-band Rejection and Class of Operation
Operating Band Link Direction Noise Figure (dB) Limit
150-174 MHz Downlink 0.87 <9 dB
450-512 MHz Downlink 6.96 <9 dB
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8.7 Out-of-Band/Out-of-Block Emissions (Intermodulation Products)

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
STANDARD
SIGNAL BOOSTER SPECTRUM
TEST SIGNAL
—P UNDER TEST [ TRANLgI\;gTER —  ANALYZER
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Intermodulation Products Spectrum Plots, VHF Band

8.7.1 12.5 kHz Signal, Downlink, AGC
@ 4 RBW 300 Hz Marker 2 [T1 ]
VBN 3 kHz -26.84 dBr
Ref 28.2 dBm *Att 5 dB SWr 1.15 s 159.981089744 MHz
offket 44|88 @B Y Markdr 1 [T1]]
24.97 dBr
20 1%95.99375(0000 MHz
1
Wher 10
— C
——10
DL —13 {iEm
~—20
2
v
— —30
——40
i i ﬁ NI
Wy e D Mg )
WA A
! Uw.
- —70
Center 160 MHz 10 kHz/ Span 100 kHz
Date: 8.JAN.2003 06:07:31

IVL
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8.7.2 12.5 kHz Signal, Downlink, AGC +3dB

@ 4 RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -26.23 dBr
Ref 28.2 dBm AAtt 5 dB SWT 1.15 s 159.981089744 MHz
offket 44|88 @B Y Markdr 1 [T1]]
24.95 der
20 195.99375¢000 voz||IPN
1 8
vanony, [~ 10
IVL
— C
—-10 B

D1 —-13 ¢@Bm

o

——30

it

Center 160 MHz 10 kHz/ Span 100 kHz

- 70

Date: 8.JAN.2003 06:07:01
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8.7.3 25 kHz Signal, Downlink, AGC

% “RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz -30.46 dBr
Ref 28.2 dBm AAtt 5 dB SWT 2.25 s 159.962179487 MHz
Offfet 44|8 dB I Markgr 1 [T1[]
2$.91 dBr
20 155. 957509000 vEz||IPN
1
Wer 1o
IVL
[~ C
- —10 BES
Dl -13 {iEm
- 20
2 B
——30 2c
I

Center 160 MHz 20 kHz/ Span 200 kHz

Date: 8.JAN.2003 06:05:36
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8.7.4 25 kHz Signal, Downlink, AGC +3dB

@ 4 RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -30.18 dRr
Ref 28.2 dBm *Att 5 dB SWT 2.25 s 159.962179487 MHz
Offget 44|8 dB & Markdr 1 [T1]]
23.83 dBr
20 195. 957509000 vaz||IPN
1 VB
Wer 1o
IVL
— C
—-10 B
Dl —-13 {iBm
~—20
B e
— —30 ac
- A0 1 \L |
- 1
=50
— 1 1
—60
|
L4 11
Center 160 MHz 20 kHz/ Span 200 kHz

Date: 8.JAN.2003 06:06:05
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Intermodulation Products Spectrum Plots, UHF Band

8.7.5 12.5 kHz Signal, Downlink, AGC

@ * RBW 300 Hz
VBW 3 kHz

Marker 2 [Tl ]

—-19.77 dBr

Ref 34.3 dBm *Att 5 dB SWr 1.15 s 450.018589744 MHz

| Offpet  44|8 dB 7 Markgr 1 [T1]]

30 3].96 B

4%0.00625p000 MHz
B‘IDA‘

10

[ C

~—10

Dl —13 ¢Em

2
Y

~—20

~—30

| l |L“ | I." M i | I‘ N ‘

I

Center 450 MHz 10 kHz/

Date: 8.JAN.2003 06:18:29

Span 100 kHz

IVL

-
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8.7.6 12.5 kHz Signal, Downlink, AGC +3dB

@ 4 RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz —20.03 dRr
Ref 34.3 dBm *Att 5 dB SWI 1.15 s 450.018589744 Mz
| Offpet  44|8 dB T Markgr 1 [T1]]
30 31.99 e
450. 00625000 MHz||IFN
1 VRIS
VAIDT),
IVL
—10
— C
PS
——10
Dl -13 {iBm
2
A 4
——20
Ie
2C
30
'l M
V [l h %m{ ijl L | jﬁuuéy
[l i Tl I i Jq
Center 450 MHz 10 kHz/ Span 100 kHz

Date: 8.JAN.2003 06:19:00
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8.7.7 25 kHz Signal, Downlink, AGC

% * RBAW 300 Hz
VBW 3 kHz

Ref 34.3 dBm *Att 5 dB SWT 2.25 s

Marker 2 [T1 ]

—22.86 dBr

449.962179487 MHz

Offget 4418 dB v

Markd

b 1 [T1]]

™30

4

30.19 dir
9.98750(0000 MHz

PRy [ 20

1C

D1 —13 ¢Bm

20

Center 450 MHz 20 kHz/

Date: 8.JAN.2003 06:20:20

Span 200 kHz

IVL

o
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8.7.8 25 kHz Signal, Downlink, AGC +3dB

@ *RBW 300 Hz
VBW 3 kHz

Marker 2 [Tl ]
—-21.93 dix

Ref 34.3 dBm ALt 5 dB SWT 2.25 s 449.962179487 MHz

| Offfet  44|8 dB v Markgr 1 [T1]]

30 3(.15 aex

449987500000 MHz

PR [ 20
VARD)

- 10

— C

——10

DL -13 §iBm
——20 L2
- 30

- i

Center 450 MHz 20 kHz/

Date: 8.JAN.2003 06:19:46

(TR

[N

Span 200 kHz

IVL

o
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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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Conducted Emissions Spectrum Plots

8.8.1 30 MHz to 1 GHz, VHF Band Downlink

@ *RBW 100 kHz
VBW 300 kHz

Marker 1 [Tl ]
29.09 drx

IVL

-

Ref 41.4 dBm *Att 5 dB SWI' 100 ms 159.022435897 MHz
40" Offfet 448 dB
1
[~ 30
v
20
10
mC
——10
D1| —13 ¢@gBm
——20
——30 J\,‘.\
AR by ok g W VCLETN L FUT TR Y T 0 1T T LW R L2 PRt
~—50
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 11.JAN.2003 00:17:20
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8.8.2 1 GHz to 10" Harmonic, VHF Band Downlink

@ ARBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -27.95 dRr

Ref 41.4 dBm *Att 5 dB SWI' 45 ms 7.598076923 GHz

40 Offfet 448 dB

FN
30
H‘lnh
20 IVL
10
=3
— C
- 10
Dl -13 {Em
T=
2C
- 20

W UV TV g s P P s Ao

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 11.JAN.2003 00:59:00
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8.8.3 30 MHz to 1 GHz, UHF Band Downlink

% “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 37.35 dRr

Ref 41.4 dBm *Att 5 dB SWT 100 ms 449.711538462 MHz

40 Offfet 448 B =

30

20

10

D1 13 ¢Bm

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 11.JAN.2003 00:19:18

IVL

o
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8.8.4 1 GHz to 10" Harmonic, UHF Band Downlink

% 4RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz -27.63 dRx

Ref 41.4 dBm *Att 5 dB SWT 45 ms 7.677163462 GHz

40 Offfet 448 B

30

20 IVL

10

D1 13 ¢Bm

o

2T A e S Pl 'wﬁ“u"“--m

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 11.JAN.2003 00:58:09

Page 59 of 67

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

i |
-
Radiated Test Setup, Above 1000 MHz
[ Al g

o

-
_i

Lt i

Spoctrum Analyrer | Recoiver
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Radiated Emissions, Tabular Data, VHF Band

8.9.1 VHF Downlink

] BirfEEon e Antenna Coax Loss CAo::::tri':n FGE Spurious
Frequency Frequency Detector Reading Polarity (dB) Factor Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)
(MHz) (MHz) (dBuVv) (dB/m) (dBpV/m)
160.00 320.00 PK 7.74 H 2.09 13.90 3.00 23.73 -73.65 -13.00 60.65
160.00 320.00 PK 7.75 \ 2.09 13.90 3.00 23.74 -73.64 -13.00 60.64
160.00 480.00 PK 11.19 H 2.59 16.90 3.00 30.68 -66.70 -13.00 53.70
160.00 480.00 PK 4.29 \ 2.59 16.90 3.00 23.78 -73.60 -13.00 60.60
160.00 640.00 PK 1.30 H 2.96 19.50 3.00 23.76 -73.62 -13.00 60.62
160.00 640.00 PK -0.08 \ 2.96 19.50 3.00 22.38 -75.00 -13.00 62.00
160.00 800.00 PK -0.29 H 3.34 20.30 3.00 23.35 -74.03 -13.00 61.03
160.00 800.00 PK -1.16 \ 3.34 20.30 3.00 22.48 -74.90 -13.00 61.90
160.00 960.00 PK 4.19 H 3.64 23.20 3.00 31.03 -66.35 -13.00 53.35
160.00 960.00 PK 2.36 \ 3.64 23.20 3.00 29.20 -68.18 -13.00 55.18
160.00 1120.00 PK 19.84 H 3.87 27.24 3.00 50.95 -46.43 -13.00 33.43
160.00 1120.00 PK 21.24 \ 3.87 27.24 3.00 52.35 -45.03 -13.00 32.03
160.00 1280.00 PK 19.97 H 4.13 28.57 3.00 52.68 -44.70 -13.00 31.70
160.00 1280.00 PK 20.94 Vv 4.13 28.57 3.00 53.65 -43.73 -13.00 30.73
160.00 1440.00 PK 21.42 H 4.33 28.16 3.00 53.91 -43.47 -13.00 30.47
160.00 1440.00 PK 22.48 \ 4.33 28.16 3.00 54.97 -42.41 -13.00 29.41
160.00 1600.00 PK 22.25 H 4.65 28.07 3.00 54.98 -42.40 -13.00 29.40
160.00 1600.00 PK 21.01 Vv 4.65 28.07 3.00 53.74 -43.64 -13.00 30.64
Radiated Emissions, Tabular Data, UHF Band
8.9.2 UHF Downlink
L o Mett_er Antenna Coax Loss CAo::::tri‘:n . FGE Spurious R
Frequency Frequency Detector Reading Polarity (dB) Factor Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)
(MHz) (MHz) (dBuv) (dB/m) (dBpV/m)
450.00 900.00 PK 15.67 H 3.54 21.70 3.00 40.91 -56.47 -13.00 43.47
450.00 900.00 PK 21.26 \ 3.54 21.70 3.00 46.50 -50.88 -13.00 37.88
450.00 1350.00 PK 21.92 H 4.26 28.76 3.00 54.94 -42.44 -13.00 29.44
450.00 1350.00 PK 21.11 \ 4.26 28.76 3.00 54.13 -43.25 -13.00 30.25
450.00 1800.00 PK 21.37 H 4.90 30.29 3.00 56.56 -40.82 -13.00 27.82
450.00 1800.00 PK 21.78 \ 4.90 30.29 3.00 56.97 -40.41 -13.00 27.41
450.00 2250.00 PK 21.38 H 5.43 31.23 3.00 58.04 -39.34 -13.00 26.34
450.00 2250.00 PK 21.79 Y 5.43 31.23 3.00 58.45 -38.93 -13.00 25.93
450.00 2700.00 PK 22.66 H 5.98 32.51 3.00 61.14 -36.23 -13.00 23.23
450.00 2700.00 PK 23.24 \ 5.98 32.51 3.00 61.72 -35.65 -13.00 22.65
450.00 3150.00 PK 23.14 H 6.53 32.78 3.00 62.44 -34.94 -13.00 21.94
450.00 3150.00 PK 21.28 \ 6.53 32.78 3.00 60.58 -36.80 -13.00 23.80
450.00 3600.00 PK 23.40 H 6.67 33.11 3.00 63.17 -34.20 -13.00 21.20
450.00 3600.00 PK 22.94 \ 6.67 33.11 3.00 62.71 -34.66 -13.00 21.66
450.00 4050.00 PK 19.77 H 7.19 33.38 3.00 60.33 -37.04 -13.00 24.04
450.00 4050.00 PK 19.93 \ 7.19 33.38 3.00 60.49 -36.88 -13.00 23.88
450.00 4500.00 PK 20.07 H 7.33 33.89 3.00 61.28 -36.09 -13.00 23.09
450.00 4500.00 PK 21.41 \ 7.33 33.89 3.00 62.62 -34.75 -13.00 21.75
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8.10  Modulation Characteristics

Limits from FCC Parts 2.1047, and test procedure from ANSI C63.26-2015.

Test Setup
STANDARD
SIGNAL BOOSTER SPECTRUM
TEST SIGNAL
—P UNDER TEST [ TRANLgI\;gTER —  ANALYZER

N/A. The EUT does not have any means to modulate the incoming signal.
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8.1Frequency Stability

Limits from FCC Parts 2.1055, 90.213 (a); and test procedure from ANSI C63.26-2015 and FCC KDB 935210
D05 v01r04 Industrial Signal Boosters.

Test Setup

Environmental Chamber

1 1
1 1
1 1
1 ]
1 1
1 1
1 |
1 I
: |
External power : EUT !
supply ! :
] |
1 1
] |
1 |
1 [}
1 I
1 [}
e e e —————— 1
Spectrum . Communication
Analyzer Attenuator Power Splitter Test Set
Test Results, Mode 1
Tuned Frequency (MHz) Max Deviation (ppm) Limit (ppm)
n/a n/a n/a

N/A. The EUT does not alter the input signal in any way.
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812  Transient Frequency Behavior

Limits from FCC Part 90.214; and test procedure from ANSI C63.26-2015.

N/A. The EUT does not "key-on” or "key off”, and instead transmits indefinitely.
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813  Adjacent channel power limits

Limits from FCC Part 90.221, and test procedure from ANSI C63.26-2015.

N/A. Test Not Applicable.
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9. 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. Test Setup Photographs

Test setup photographs are located in a separate supplementary document labelled EXTERNAL PHOTOS.

11. History of Test Report Changes

Test Report #

Revision #

Description

Date of Issue

TR-2117-21_FCC_DL_PT90_Booster Class
B 1

1

Initial release

June 10, 2021
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END OF TEST REPORT
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