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1. Customer Information

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

Contact: Mr. Fernando Sommariva
Telephone: 305-884-8991
Email address: fernando.sommariva@fiplex.com

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: P3TA7S-1B

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
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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)(1), (e)(M) 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) (i) (i) Retransmitted Signals Pass
90.221 Adjacent channel power limits Pass

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: October 6, 2020 — November 5, 2020

Signature:

Name & Title: Franklin Rose, EMC Specialist
Date of Signature

(YYYY-MM-DD): 2020-11-14

s

T — i Sr. EMC Engineer MD E

=4k — T EMC-003838-NE ! [

) . ’s ] F il }"'_E?" {c%g -:L eé¢
Signature: NG

Name & Title: Tim Royer, EMC Engineer
Date of Signature
(YYYY-MM-DD): 2020-11-14
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3. Test Sample(s) (EUT/DUT)

The test sample was received: October 19, 2020

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: P3TA7S-1B

Brief Description 700/800 MHZ Remote Unit
Type of Modular n/a

Model(s) # A7S

Trade name n/a

Firmware version 1.0.0

Software version 3.22.9.225

Serial Number 20096076FU

Technical Characteristics

Technology

Bi-Directional Industrial Signal Booster

Frequency Range

700 MHz UL: 788 - 805 MHz / DL: 758 - 775
800 MHz UL: 806 - 824 MHz / DL: 851 - 869

RF O/P Power (Max.)

UL: RX ONLY
DL: 33 dBm (2 W)

Frequency Range

758 - 775 MHz; and 851 - 869 MHz

RF O/P Power (Max.)

33 dBm (2 W)

Modulation

n/a

Bandwidth & Emission Class

16KO0F3E, 11K3F3E, 4KOO0F1E, 8KT10F1D, 8K10F1E, 8K10FTW, 9K8OF1D,
9K80F1E, 9K80D /W, 5M00G7D, 10M0G/D, 5M00D7W, 10MOD7W,
5M00OW7D, 10MOW7D, 5MOOF9W, 10MOF9W

Number of Channels Variable.
Duty Cycle 100%
Antenna Connector N

Voltage Rating (AC or Batt.)

120 V AC or 28 V DC (internally)

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 antennaf(s).
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3.3 Configuration of EUT

Test Modes
Band Link Direction Test Frequencies
758.0125 MHz
758 =775 MHz Downlink /63.0000 MHz

774.9875 MHz

788.0125 MHz

851 - 869 MHz Downlink 793.0000 MHz

804.9875 MHz

Note: The Remote Unit does not transmit Uplink frequencies over the air.
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 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.
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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

Device

Manufacturer

Signal Generator R&S SMU-200A Rohde & Schwarz SMU200A 103195 4/23/18 4/22/2021
Sweep/Signal Generator Anritsu 68369B 985112 11/8/17 11/7/2020
Digital Multimeter Fluke 7 35053830 11/6/17 11/5/2020
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 12/11/17 12/10/2020
Biconical 1057 Eaton 94455-1 1057 12/13/17 12/12/2020
Log-Periodic 1243 Eaton 96005 1243 4/20/18 4/19/2021
Double-Ridged Horm/ETS Horn 1 ETS-Lindgren 3117 00035923 2/25/20 2/24/2023
CHAMBER Panashield 3M N/A 3/12/19 3/11/2021
EMI Test Receiver R&S ESU 40 Rohde & Schwarz ESU 40 100320 8/28/18 8/27/2021
Erequency Counter Small HP 5385A 3242A07460 9/9/20 9/9/2023
Type K J Thermometer Martel 303 080504494 11/6/17 11/5/2020

Device |~ |

Manufacturer

Splitter/Combiner 1-1000MHz

Mini-Circuits

ZFSC-4-1-BNC+

U115700825

Verified On
10/21/20

Splitter/Combiner 1-1000MHz

Mini-Circuits

ZFSC-4-1-BNC+

U115700826

10/21/20

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
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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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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

24V DC

3.33

80 W
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8.2 RF Output Power & Gain

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669

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

Limits from FCC Parts 2.1046(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

33.0

2.00
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Test Results, Gain

Tuned Frequency

Link Direction F. Input Level Power Input (dBm) | Power Output (dBm) Gain (dB)
AGC -34 32.52 78.52

758.0125 AGC+3 -31 32.50 75.50

Maximum -20 32.44 52.44

AGC -34 32.52 78.52

Downlink 763.0 AGC+3 -31 32.50 75.50
Maximum -20 32.44 52.44

AGC -34 32.52 78.52

7749875 AGC+3 -31 32.50 75.50

Maximum -20 32.44 52.44

800 Band Gain
Test Results, Gain

Link Direction T“”ed(h;ﬁg“ency Input Level Power Input (dBm) | Power Output (dBm) Gain (dB)
AGC -34 33.00 67.00

851.0125 AGC+3 -31 32.92 63.92

Maximum -20 32.89 52.89

AGC -34 33.00 67.00

Downlink 861.9875 AGC+3 -31 32.92 63.92
Maximum -20 32.89 52.89

AGC -34 33.00 67.00

868.9875 AGC+3 -31 32.92 63.92

Maximum -20 32.89 52.89
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8.3 Out-of-band Rejection

849 NW State Road 45, Newberry, Florida 32669

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

Test Setup

> SIGNAL BOOSTER
UNDER TEST

TEST SIGNAL

—P» TRANSMITTER

STANDARD

LOAD

SPECTRUM
ANALYZER

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

Operating Band Link Direction

Passband (kHz)

Class of Operation

758 — 775 MHz Downlink

> 75 kHz

Class B

851 - 869 MHz Downlink

> 75 kHz

Class B
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Out-of-band Rejection, Spectrum Plots

8.3.1 700 Band, Downlink

® 4 RBN 300 kHz Marker 1 [T1 ]

VBW 1 MHz 11.16 dRr
Ref 36 dBm AAtt 0 dB SWT 2.5 ms 757.479967949 MHz
Offfet 31|cB ¥ Deltd 2 [T1
— 30 1.68 dB
\ 18.04887§205 Muz||IFN
RV -1 S ["r“l ]

»llI
! |

3%2.41 diBr
Dl 12.4] dBm 7Y 4. 94551821 MHZ

| :
: / | .
|

T
_
-

- 40 vwwu,yfﬂ

PPN Midyant A A
=50

~—60

=70

~—80

Center 766.5 MHz 4.25 MHz/ Span 42.5 MHz

Date: 5.NOV.2020 10:12:19
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8.3.1 800 Band, Downlink

® 4 RBN 300 kHz Marker 1 [T1 ]
VBW 1 MHz 11.84 dRr
Ref 36 dBm *Att O dB SWT 2.5 ms 850.545192308 MHz
Offget 31|dB Deltg 2 [T1
30 =149 aB
/ \ 19.038461538 va-||IPN
- o0 LV 2 [rrﬂ ]
= é \2 3]1.23 dBr
VARDT 841 53076 1 ML
10 D1 11 2R / \’; VL
) / \
=10 j \

Center 861.9875 MHz 4.5 MHz/ Span 45 MHz

Date: 5.NOV.2020 10:16:53
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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 90 758 = 775 MHz Unspecified.
Part 90 851 - 854 MHz 20 kHz

Part 90 854 — 862 MHz 20 kHz, 11.25 kHz
Part 90 862 — 869 MHz 20 kHz

Applicable Input Signals

Signal Occupied Bandwidth (kHz) Representative Emission Designator(s)
CW n/a n/a
25 kHz FM 16.0 16K0OF3E
12.5 kHz FM 1.3 TIK3F3E
6.25 kHz FM 4.0 4KOOF1E
C4FM (P25 Phase 1) 8.1 8K10F1D, 8K10F1E
HCPM (P25 Phase Il SU) 8.1 8K10F1W
HDQPSK (P25 Phase Il BS) 9.8 9K80F1D, 9K80F1E, 9K8OD7W
5M00G7D, 10M0G7D, 5M00D7W,
AWGN 4230.77 10MOD7W, 5MOOW7D, 10MOW7D,
5MOO0FSW, 10MOF9W
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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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Input VS Output, Input Spectrum Plots

8.51 25kHz FM

® #RBW 100 Hz
VBW 300 Hz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]

-61.17 der
Ref —54 dBm *Att 5 dB SWI 7.6 s 799.996995192 MHz
Offpet 1.1 dB : OBW 10.21634$154 kHz
- 60 Fermo+—TF—CI
-7¢.07 der
799.994891827 MHz
ﬁ [ =70 T Tamp [TT CIPW]
ARt ¥ -73.36 dBr
8(00.00510$173 MHz
m—80
m—90
~—100
m-110 A J L‘ \

_ |
(737 —ra I i,

=130

[~ —140

[~ —150

IvL

o

Center 800 MHz 6.25 kHz/

Date: 30.JAN.2019 14:23:14

Span 62.5 kHz
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8.5.2 12.5 kHz FM

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -59.01 dBr
Ref —54 dBm *Att 5 dB SWI 7.6 s 799.998998397 MHz
Offpet 1.1 dB 1 OBW [6.20993$897 kHz
A\ 4
- &0 e B
-78.78 e ||IPN
799.996895032 MHz
1 e e
= 70 3 Tarp (2 [TT OFW]
AR ) -71.05 dBr
8¢0.003104968 Mz T
- —80
- oo .
~—100
-—110 IE
MUL .
|

ol | A A

=130

[~ —140

[~ —150

Center 800 MHz 6.25 kHz/ Span 62.5 kHz

Date: 30.JAN.2019 14:19:45
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8.5.3 6.25kHz FM

® 4 RBW 100 Hz
VBW 300 Hz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]

-56.18 dBr
Ref —54 dBm *Att 5 dB SWI 2.4 s 800.000000000 MHz
Offpet 1.1 dB ) OBW |4.03846]1539 kHz
- &0 e B
-7%.84 dBx
799.99798(769 MHz
1 Qi SO It - Tarp (2 [TT OFW]
Arw —72.71 dBr
8(0.00201$231 MHz
- —80
e n\ {,\
~—100 \ ’
—110 / w HNJ
| AP I | N
[N wr WA Mttt ol
~—130
- —140
=150
Center 800 MHz 2 kHz/ Span 20 kHz

Date: 30.JAN.2019 13:10:11

o
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® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -58.36 dRr
Ref —-54 dBm *Att 5 dB SWT 7.6 s 800.000600962 MHz
Offfet 1.1 oB Yl OBW |(7.71233$744 kHz
- 60 Ferme PR
-7$.52 dRr
n 799.996195910 MHz
e l\
=3 ™70 | Tamp TTT OPW]
Arw -8(.33 dRr
| T2 8()0.00390$250 MHz
I~ —80 f ‘\‘
- g ’w \\
~—100 ﬂ’ 1
m—110

=130

[~ —140

[~ —150

Center 800 MHz

Date: 30.JAN.2019 14:28:58

6.25 kHz/

Span 62.5

kHz
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8.5.5 H-CPM

®

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
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*RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]

—=59.47 dBr

o

Ref —54 dBm *Att 5 dB SWI 7.6 s 800.001001603 MHz
Offpet 1.1 dB 1 OBW |(7.71233$744 kHz
- 0 T ——
—74.05 dBr
| 799.996193910 MHz
1 3 S o il Tao |2 [TT OPN]
AR 2 -76.08 dBr
8(0.003906250 MHz
I~ —80 rlj “‘11
- oo N h(
- —100
- —110 J!'V
pll MI"J“\’ | /H“‘“WKW\AAM‘W\'W’
130 ¥ ¥ ¥
- —140
- —150
Center 800 MHz 6.25 kHz/ Span 62.5 kHz

Date: 30.JAN.2019 14:30:47
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® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-60.71 dBr
Ref —54 dBm *Att 5 dB SWT 7.6 s 800.000600962 MHz
Offfet 1.1 oB N OBW [9.91586$385 kHz
- 0 Perme-—FE1 ot
—74.31 =[N
799.99479] 667 MHz
W
1 3 S 1t Tao |2 [TT OPN]
A -79.46 dBr
kpz 800.004707532 vz| T
- —80 ¥
- oo J .
~—100 (‘
-—110 =
ac
- —120
—,13:J ﬂ}”“ﬂ‘i{ Um“MUW l M M “
- —140
- —150
Center 800 MHz 6.25 kHz/ Span 62.5 kHz

Date: 30.JAN.2019 14:32:35
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8.5.7 AWGN
@ REW 20D kEzr
VEW 50D kHz
Ref 3§ 4Em ATT 0 4B SWT Z.5 ms

aoffgatc 21 |4aB

| =0 e

|20
1 e Temp |2

VIZW

/ \

1

-—-5D

--&0

--7TD

F-ED

Cantaxs TeD.5 MHE=x 1 MEz/S SEpan 10 MH=

Date: 1E_WOV_ 2020 11:350:135
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Input VS Output, Output Spectrum Plots, 700 Band

8.5.8 25 kHz FM, Downlink, AGC

® *RBW 300 Hz
VBW 1 kHz

Marker 1 [Tl ]

23.84 dBr
Ref 33 dBm *Att 5 dB SWT 1.15 s 768.016506410 MHz
- 30 Of £ - 2118 / \ (@)= Q74R500Q K]
IfmMOr CHECK 4 \PAgS Temp |1 [T1 OBW]
” 12.10 dBr
e - o0 iR - — -
=3 T Tamp (2 [T1 OBW]
[ T
10 “u “ 8. 018589722 MHZ
i “I ——

5= |

[

oy

Center 768.0125 MHz 10 kHz/

Date: 4.NOV.2020 16:07:12

Span 100

kHz

o
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8.5.9 25 kHz FM, Downlink, AGC +3dB

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 23.72 dBr
Ref 33 dBm *Att 5 dB SWT 1.15 s 768.016506410 MHz
- 30 Of £ = 2118 / \ QR Q74 R5900Q KkH
I|mMIT CHEICK 1 PASS Temp |1 [T1 OPW]
| ” 11 .99 cr|(IPN
- oo - e — -
=2 T Temp |2 [T1 OfW]
AT F 1%2.96 dRr
| IVL
10 mu ‘ B8.018589744 Mz

“ B AN -~ .
e _u —

X

~—30 i “l
A Aﬂh’“ I 3 ‘ ' | l
=50
~—60
Center 768.0125 MHz 10 kHz/ Span 100 kHz

Date: 4.NOV.2020 16:07:27
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8.5.10 12.5 kHz FM, Downlink, AGC

®

“RBW 100 Hz

Marker 1 [Tl ]

VBW 300 Hz 25.87 dBr

Ref 33 dBm *Att 5 dB SWT 12 s 768.013461538 MHz

- 30 Of . = 3118 / \ ORIAL 52564710 kI
™I CHEGK  \PAgs Temp |1 [T1 oW

.15 dir

- o0 — et
= Termp |2 [T1 OBW]

ZIEW - T.72 dBr

2
10 3 8.01634¢6154 MHz
e / \

~—10

B LI
) e

Center 768.0125 MHz

Date: 4.NOV.2020 16:08:24

10 kHz/

Span

100 kHz

o
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8.5.11 12.5 kHz FM, Downlink, AGC +3dB

® *RBW 100 Hz
VBAW 300 Hz

Marker 1 [Tl ]

25.85 dRr
Ref 33 dBm *Att 5 dB SWT 12 s 768.013461538 MHz
- 30 Of . = 3118 / \ ORIAL 52564710 kI
IIMIT CHEGK  \PAgS Temp |1 [T1 OBW]
.13 dBr
- 20 S et
= Termp |2 [T1 OBW]
7TEIN o V.73 drRr
2
10 3 8.01634¢15Z4 Mz

~—10

™

[~ —40

=

L

Center 768.0125 MHz 10 kHz/

Date: 4.NOV.2020 16:08:03

Span 100

kHz

o
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8.5.12 6.25 kHz FM, Downlink, AGC

® RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 29.59 dBr
Ref 33 dBm *Att 5 dB SWT 12 s 768.012500000 MHz
- 30 OFf £, = el P =Y / \ QORI 4 00641 57 kH
4T CHHCK PALE Temp (1 [T1 OBW]
\ 13.06 (PN
20 e s
=2 / ol \ Temp |2 [T1 OfW]
VARDT \"4 A4 1 -05 dBT
- 10 S ON o o pa v | R

~—10

= .

o

a1
T T Ky

Center 768.0125 MHz 10 kHz/ Span 100 kHz

Date: 4.NOV.2020 16:10:42
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8.5.13 6.25 kHz FM, Downlink, AGC +3dB

® *RBW 100 Hz
VBAW 300 Hz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [Tl ]

29.59 dRr
Ref 33 dBm *Att 5 dB SWT 12 s 768.012500000 MHz
- 30 Of £, + 331138 / \ ORIAL 4 00641 57 kI
M CHHCK PASS Temp |1 [T1 OPW]
13.07 dEr
= — 20 et e
= T 2 Temp |2 [T1 OBW]
AR YIY 13.04 dBEr
~ 10 8. 012428077 MHZ]

~—10

™

Center 768.0125 MHz 10 kHz/

Date: 4.NOV.2020 16:11:03

Span 100

kHz

o
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“RBW 100 Hz
VBW 300 Hz

Marker 1 [Tl ]
23.25 dir

Ref 33 dBm *Att 5 dB SWT 12 s 768.011698718 MHz
- 30 Of £ = 2118 / \ QR 2 01 51 kI

LM CHECK \E’AS Termp |1 [T1 OBW]
.07 dRr

= = / \ Terp |2 [T1 OBW]
A 4.22 crr
10 = B.0T6666667 Mz

5 i

™

[~ —40

Center 768.0125 MHz 10 kHz/

Date: 4.NOV.2020 16:11:58

Span

100 kHz

o
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8.5.15 C4FM, Downlink, AGC +3dB

®

“RBW 100 Hz
VBW 300 Hz

Marker 1 [Tl ]
21.05 dir

Ref 33 cBm *Att 5 dB SWT 12 s 768.013461538 MHz
- 30 Of . = 3118 / \ ORIAL 52564710 kI
IMTT CHECK PASS Temp (1 [T1 OBW]
Y1 1-24 aBx
20 — e
=2 Temp |2 [T1 OBW]
anan .60 dRr
~10 F ™ 8 0T6504410 Mz
| |
~—10
el J) ]
~ 20 J
~—30 /
| |
—40
gy [y |
~—60

Center 768.0125 MHz

Date: 4.NOV.2020 16:12:23

10 kHz/

Span

100 kHz

o
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8.5.16 H-CPM, Downlink, AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 18.88 dRr
Ref 33 dBm *Att 5 dB SWT 12 s 768.013461538 MHz
- 30 Of £ = 2118 / \ QR 2 1 Q7489 kI

I|mMIT CHEICK PASS Temp |1 [T1 OPW]
.82 dRr
1' hO— 4OPSO0—MH

= Terp |2 [T1 OBW]
.26 dBr

5| / ,w \
j

8.0Tcoopoo/7 MHZ

EEE

5 |

™

[~ —40

il
[

o

Center 768.0125 MHz 10 kHz/

Date: 4.NOV.2020 16:13:17

Span 100 kHz
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8.5.17 H-CPM, Downlink, AGC +3dB

® *RBW 100 Hz
VBAW 300 Hz

Marker 1 [Tl ]

21.60 dRr
Ref 33 dBm *Att 5 dB SWT 12 s 768.013461538 MHz
- 30 Of £ = 2118 / \ QR 2 01 51 kI
IIMIT CHECK \PAgS Temp |1 [T1 OBW]
Yl .55 dAr
Al b - aoboon oo
— 20 g 8= i 4
= Temp [2 [T1 OBW]
Anan .07 dBr
10 p lﬁf 8.0165046410 MHz
_(_ / '\

5 f

™

HE_

| b

Center 768.0125 MHz 10 kHz/

Date: 4.NOV.2020 16:12:55

Span 100

kHz

o
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8.5.18 H-DQPSK, Downlink, AGC

® *RBW 100 Hz
VBAW 300 Hz

Marker 1 [Tl ]

18.76 dRr

Ref 33 dBm *Att 5 dB SWT 12 s 768.013461538 Mz
- 30 Of £ = 2118 / \ QR Q 415 a15 kI
I|mMIT CHEICK PASS Temp |1 [T1 OPW]
.42 dBr
1 [ s e | DAL
— 20 8= oS4
= Termp 2 [T1 OPW]
o 12 10.52 dBr
~ 10 fL 8.01714Y436 MHz

EE i

5 |

™

[~ —40

)

o

Center 768.0125 MHz 10 kHz/

Date: 4.NOV.2020 16:13:46

Span 100 kHz
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8.5.19 H-DQPSK, Downlink, AGC +3dB

® *RBW 100 Hz
VBAW 300 Hz

Marker 1 [Tl ]

21.76 dBr
Ref 33 dBm *Att 5 dB SWr 12 s 768.012660256 MHz
- 30 Of £ = 2118 / \ QR Q Sa4102a ki
I cHECK  \PAgs Temp |1 [T1 OBW]
L 4.33 dar
20 & e
1 £ Temp |2 [T1 OBW]
VARDT ’-61 dBT
—10 #'i T B.0T 74679490 Mz

5 |

™

o

Center 768.0125 MHz 10 kHz/

Date: 4.NOV.2020 16:14:17

Span 100 kHz
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8.5.20 AWGN, Downlink, AGC

@ REW 20D kEzr
VEW 50D kHz

Raf 45 4Bm ATt 1D 4B SWT Z.5 ms
oresg
|-ao
|-=0
VI W

|-zo

|10

10

-z 0

=0

| -a0

| -50

| -50

--To

Cantez 760.5 MEz 1 ME=z/ Span 10 MEz

Date: 1E_NWOV_ 2020 12:34:Z235

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

Page 40 of 92


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.

8.5.21 AWGN, Downlink, AGC +3

® *RBW 200 kHz
VBW 500 kHz

Marker 1 [Tl ]

28.05 dBr
Ref 46 dBm *Att 10 dB SWT 2.5 ms 760.243589744 MHz
Offget  31|dB OBW |4.23076$9231 MHz
- 40 Tamp [T [T1 OBPW]
1$.47 are|(IFN
— il = 20414200 nay
m= | J__\/'\H—«v\\ ’ ”
=2 Temp (2 [T1 OBW]
— ] Tf_,./“\ //—\,\\VT2 e
20 / 782615384615 vz "
10 / \
) / \
B / \/
|- \ -t 1
—20 M.f Ve || 2=
AN zc
~—30
~—40
—50
~—60
——70
Center 760.5 MHz 1 MHz/ Span 10 MHz

Date: 16.NOV.2020 12:35:32
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Input VS Output, Output Spectrum Plots, 800 Band

8.5.22 25 kHz FM, Downlink, AGC
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8.5.23 25 kHz FM, Downlink, AGC +3dB

® 4 RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 21.69 dBr
Ref 33 dBm *Att 5 dB SWT 560 ms 851.011458333 MHz
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Marker 1 [Tl ]
22.58 drRr
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8.5.24 12.5 kHz FM, Downlink, AGC

® *RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 24.88 dBr
Ref 33 cBm *Att 5 dB SWT 6 s 851.011458333 MHz
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Marker 1 [Tl ]
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8.5.25 12.5 kHz FM, Downlink, AGC +3dB

“RBW 100 Hz

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

Marker 1 [Tl ]

VBW 300 Hz 24.78 dBr
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® 4 RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 3.46 dRr
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8.5.26 6.25 kHz FM, Downlink, AGC

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 28.58 dRr
Ref 33 dBm *Att 5 dB SWT 6 s 851.012371795 MHz
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8.5.27 6.25 kHz FM, Downlink, AGC +3dB

® *RBW 100 Hz
VBAW 300 Hz
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8.5.28 C4FM, Downlink, AGC
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8.5.29 C4FM, Downlink, AGC +3dB

® 4 RBN 100 Hz Marker 1 [T1 ]
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8.5.30 H-CPM, Downlink, AGC
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8.5.31 H-CPM, Downlink, AGC +3dB
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8.5.32 H-DQPSK, Downlink, AGC
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8.5.33 H-DQPSK, Downlink, AGC +3dB
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8.6 Noise Figure

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
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 Limit
758 = 775 MHz Downlink 2.65 <9dB
851 - 869 MHz Downlink 4.04 <9dB
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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, 700 Band

8.7.1 6.25 kHz Signal, Downlink, AGC

7 RBA 300 Hz Marker 1 [T1 ]
VER 3 Kz 29.31 dBr
Ref 36 cBn AALt 5B SNT 1.15 s 768.015544872 MHz
_30_%_ = il v V= fl" = !L'T' J
i —15.02
20 768.021/pas7z viz||IEN
~10
=10 DL —13 {Em T ) L
~—20 A
] I
¥ SRR 1/ YA AN AR
50 ==
L 60 2C
Center 768.0125 MHz 10 kiz/ Scan 100 kiz
Tx Channel
Bandwidth 12.5 Kz Power 32.26 dBm
Adjacent Channel _
Eomciidith 10 Wiz Lower 13.82 dBm
Spacing 12.5 kHz Upper -10.13 dBm

Date: 4.NOV.2020 11:48:33
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8.7.2  6.25 kHz Signal, Downlink, AGC +3dB

® 7 RBA 300 Hz Marker 1 [T1 ]
VER 3 Kz 30.09 dar
Ref 36 cBEm At 5 dB SWI 1.15 s 768.015544872 Mz
- 3 Offdet 27 y Motleo 2 [T] 1
—14.14 dm
20 768.021/pas72 viz||IFN
-10
R L) .
=10 DI —13 fEm . f VL
~—20
A i \ .

=50 e
0 2C
Canter 768.0125 MHz 10 kiHz/ Scan 100 kHz

Tx Channel

Bandwidth 12.5 Kz Power 33.04 dBm
g‘;ﬂmthm 10 1 Lower -10.72 dBm
Spacing 12.5 kHz Upper -8.63 dBm
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8.7.3 12.5 kHz Signal, Downlink, AGC

® 7 RBA 300 Hz Marker 1 [T1 ]
VER 3 Kz 27.57 dmn
Ref 36 cBEm At 5 dB SWI 1.15 s 768.006089744 Mz
_30_%_ = 271 l N fl" a2 fL'T' J
—16.45
20 768.031089744 viz||IFN
-10
R L) .
=10 DL —13 {Em 5 L
~—20 "‘ 1
| | 1‘\
I al,

—zu w.\\mﬂ&M\ lyﬁw”‘\f i Wgﬂ,ﬂwm i

I I T 2C
Canter 768.0125 MHz 10 kiHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 Kz Power 31.23 dBm
:;im:h 10 kHz Lower -16.85 dBm
Spacing 20 k= Upper -15.82 dBm
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8.7.4 12.5 kHz Signal, Downlink, AGC +3dB

7 RBA 300 Hz Marker 1 [T1 ]
VER 3 Kz 29.02 dEn
Ref 36 cBEm At 5 dB SWI 1.15 s 768.006089744 Mz
- 3 Offdet 27 v Motleo 2 [T] 1
R —16.35 dBv
20 768.031089744 viz||IFN
-10
EE=Y - |-
v
=10 DL -13) {Em L
~—20
1 l I I f
=30 l '
AN
"W’WJJWW“W ooyt
¥ s

=50 e
0 2C
Canter 768.0125 MHz 10 kiHz/ Scan 100 kHz

Tx Channel

Bandwidth 25 khz Power 33.51 dBm
g‘;ﬂmthm 10 1 Lower -15.40 dBm
Spacing 20 kHz Upper -14.23 dBm

Date: 4.NOV.2020 11:46:00

Page 71 of 92

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.

8.7.5 25 kHz Signal, Downlink, AGC

7 RBA 300 Hz Marker 1 [T1 ]
VBA 3 kHz 11.65 dar
Ref 36 cBEm At 5 dB SWI 1.15 s 767.999839744 MHz
_30__%5_ i 27 Mol D 7] 1
| —14 .25 dBx
20 i 767 ]9748p9744 viz||IFN
10
EE=Y - |-
ey |
=14 DL +13 $Em L
~—20
——30
™ —40
i I i A rs
I e
L P O T Ay P b A A
1L [ v v 2C
Center 768.0125 MHz 10 Kiz/ Seen 100 kiz
Tx Channel
Bandwidth 50 khz Power 15.37 dBm
Adjacent Channel _
ih R Lower 39.37 dBm
Spacing 40 khz Upper -39.93 dBm

Date: 4.NOV.2020 11:44:24
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8.7.6 25 kHz Signal, Downlink, AGC +3dB

7 RBA 300 Hz Marker 1 [T1 ]
VER 3 KHz 14.66 cBx

Ref 36 cBm AAtE 5 dB SAT 1.15 s 767.999839744 MHz
_30__%5_ i 27 Mol D 7] 1

N —p5.53

20 767 ]9748p9744 viz||IFN
—10

=14 DL +13 $Em L
——20

——30

~—40 i 4

N | wwﬂm 4 . I Es
H_b (JHGCjb \} Wy W UW W e WY ““‘\/Mh‘( Wi M.l'.ll IE
— I I 1 I T ¢ 2C
Center 768.0125 MHz 10 kiz/ Scan 100 kiHz

Tx Channel

Bandwidth 50 khz Power 17.85 dBm
Adjacent Channel _

Eociidith - Lower 33.51 dBm

Spacing 40 kHz Upper -34.55 dBm

Date: 4.NOV.2020 11:44:41
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Intermodulation Products Spectrum Plots, 800 Band

8.7.7 6.25 kHz Signal, Downlink, AGC

7 RBA 300 Hz Marker 2 [T1 ]
VBN 3 KHz -18.26 dBv
Ref 36 cBm AACE 5 dB SAT 1.15 s 861.996794872 MHz
_30_%_ e ] 1 V= fl" | fL'T' J
i b7.55 B
20 861.90005h4872 viz||IEN
—10
=10 Dl -13 {Em 2 VL
——20
- 30 t i
n T T
u W/ U Mo | e -
- S5 ]
- —60 i i i I i i 2C
Center 861.9875 MHz 10 Kiz/ Scan 100 kHz
Tx Channel
Bandwidth 12.5 Kz Power 31.06 dBm
Adjacent Channel _
riith 10 Wiz Lower 17.54 dBm
Spacing 12.5 kHz Upper -17.24 dBm

Date: 4.NOV.2020 11:51:24

Page 74 of 92

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.

8.7.8 6.25 kHz Signal, Downlink, AGC +3dB

® 7 RBA 300 Hz Marker 2 [T1 ]
VER 3 Kz -18.26 dmr
Ref 36 cBEm At 5 dB SWI 1.15 s 861.996794872 Mz
_SO_%E_ = 271 1 N rL’ a1 fL'T' J
b7 .55 cBv
[ 20 s61.o00504872 vz || IEN
-10
EE=Y - |-
v
=10 DL —13 $Em 4 L
~—20
I i 1
- | A

I I I I I I 2C
Center 861.9875 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 12.5 Kz Power 31.06 dBm
Aojacent Chamnst I Lower -17.54 dBm
Spacing 12.5 kHz Upper -17.24 dBm

Date: 4.NOV.2020 11:52:09
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8.7.9 12.5 kHz Signal, Downlink, AGC

7 RBA 300 Hz Marker 2 [T1 ]
VER 3 Kz -19.84 din

Ref 36 cBn AACt 5 dB SNT 1.15 s 862.006250000 MHz
- 3 —Offeet 27 L Moadlkeo 1 [T1 1
R | b7.74 cAr

20 861.9810po744 vz ||IFN
~10

=10 DL —13 $Em > L
— 20

4 l ‘ i

- 30

o I | Y ]
NPT PSP S A AR P N Wl P T -
S0 Ie
L 60 2C
Center 861.9875 MHz 10 Kiz/ Scan 100 kHz

Tx Channel

Bandwidth 25 khz Power 31.16 dBm
Adjacent Channel _

Eociidith - Lower 18.55 dBm
Spacing 20 kHz Upper -18.06 dBm

Date: 4.NOV.2020 11:55:06
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8.7.10 12.5 kHz Signal, Downlink, AGC +3dB

7 RBA 300 Hz Marker 2 [T1 ]
VBR 3 Kz —15.71 dBv
Ref 36 dEm AAtt 5 dB SAI 1.15 s 862.006250000 Mz
-5 Offdet 27 1l Moadlkeo 1 [T1 1
I ‘ P8.21 dBx
20 861.0810po744 1z ||IFN
—10
=10 Dl —13 §iEm L
~—20
B Y B | |
A I I | T ]
o bl AL P
1 N e
- —60 I I I 1 I I I 2C
Center 861.9875 Miz 10 Kiz/ Scan 100 kiHz
Tx Channel
Bancwidth 25 kiz Power 31.60 dBm
Adjacent Channel _
ot 10 Wi Lower 14.86 dBm
Spacing 20 kHz Upper -14.91 dBm
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8.7.11 25 kHz Signal, Downlink, AGC

® * REA 300 Hz Marker 2 [T1 ]
VER 3 KHz —20.68 dir
Ref 36 cBn AACt 5 dB SNT 1.15 s 862.025000000 MHz
- 3g—-OfEdet 21 1 Madleor 1 ] o
R b7.4Q cBv
20 861 Jo7aspo7a4 ve-||IEN
~10
=19 DI 113 {iEm > VL
=20 n
— —30 ”
——40
g W.ﬂMA \qmﬂw s
v e
—60r I i i i i I i I | 2C
Center 861.9875 MHz 10 kiz/ Scan 100 kiHz
Tx Channel
Bandwidth 50 khz Power 30.77 dBm
Adjacent Channel _
ot 10 Wi Lower 19.73 dBm
Spacing 40 khz Upper -19.66 dBm

Date: 4.NOV.2020 11:56:13
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8.7.12 25 kHz Signal, Downlink, AGC +3dB

7 RBA 300 Hz Marker 2 [T1 ]
VER 3 kHz —17.00 dEr
Ref 36 dém *Att 5 dB SNI 1.15 s 862.025000000 IVHz
== == 21 1 Moddaooe 17 (7]
I P7.924 dRx
20 861 ]97as8po7ad vz || IFN
10
=10 D] 113 fizm Y .
=20
~—30
- . LJ\. , .
l IW WWM Bs
S V v e
- —60 I I I I I I I I 2C
Canter 861.9875 MHz 10 kiHz/ Scan 100 kHz
Tx Channel
Bancwidth 50 kHz Power 31.30 dBm
Adjacent Channel _
Eociidith - Lower 15.83 dBm
Spacing 40 khz Upper -16.54 dBm

Date: 4.NOV.2020 11:56:30

Page 79 of 92

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

8.8 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, 700 Band Downlink

® *RBW 100 kHz
VBW 300 kHz

Marker 2 [Tl ]

—-42.12 dBr

Ref 36 dBm AAtt 5 dB SWT 100 ms 51.762820513 MHz
Offfet 31|cB wridr 1 [T1]]
— 30 SP—S =
746.826923077 MHz
1 P
VARDT
10
— C
——10
Dl -13 {iEm
20
=30
T \‘w \Mr
W&Mmmummwwwmmwwm,} bd  Dpylaapid
=50
— —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 5.NOV.2020 10:54:45
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8.8.2 1 GHz to 10" Harmonic, 700 Band Downlink
® 4RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz —-39.87 dBr
Ref 36 dBm *Att 5 dB SWT 50 ms 6.923076923 GHz
Offget 31 |dB Marker 1 [T1]]
— 30 P34
2.84615B846 GHz
= o
VARDT
10
e
~—10
D1 —13 ¢Bm
——20
=30
!1 2
L y
74(1' ST TN WVW"‘M‘W A n|N ” “WW A 1 1 )
=50
~—60
Center 5 GHz 800 MHz/ Span 8 GHz
Date: 5.NOV.2020 10:59:40
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8.8.3 30 MHz to 1 GHz, 800 Band Downlink

® *RBW 100 kHz
VBW 300 kHz

Marker 1 [Tl ]

32.56 dBr

Ref 36 dBm “att 5 dB SWT 100 ms 856.987179487 MHz
Offget 31|cB Markdr 2y[T1]]
— 30 7 e
5%91.169871795 MHz
1 e
VARDT
- 10
~C
- 10
Dl -13 ¢Bm
- 20
- 30 ’““\
| batrd i
- 50
~ —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 5.NOV.2020 10:57:22
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8.8.4 1 GHz to 10" Harmonic, 800 Band Downlink

®

Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
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*RBW 1 MHz

Marker 2 [Tl ]

VBW 3 MHz -41.80 dBr

Ref 36 dBm *Att 5 dB SWT' 50 ms 6.897435897 GHz

Offget 31 |dB Marker 1 [T1]]
- 30 e
3.26923(0769 GHz

1 e
VARDT

10

~C

=10

D1 -13 ¢iEm
20
~—30
1 2

I n A 1 1 "

W NIYT PN L fL T R VRTZZT L W) ey AWLMo B pisa]

=50

~ —60

Start 1 GHz 800 MHz/ Stop 9 GHz

Date: 5.NOV.2020 10:59:21
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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 i

un

-
_i

Lt i

Spactium Analyrer | Recaiwer
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Radiated Emissions, Tabular Data, 700 Band

8.9.1 700 Downlink

] B e Antenna Coax Loss CAo:::::i‘:n FGIE Spurious
Frequency Frequency Detector Reading Polarity (dB) Factor Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)
(MHz) (MHz) (dBm) (dB/m) (dBpV/m)
768.01 212.80 PK 20.85 H 1.65 10.44 3.00 32.94 -64.43 -13.00 51.43
768.01 212.80 PK 29.79 \ 1.65 10.44 3.00 41.88 -55.49 -13.00 42.49
768.01 171.90 PK 22.25 H 1.53 15.01 3.00 38.79 -58.59 -13.00 45.59
768.01 89.40 PK 28.69 \ 1.14 10.44 3.00 40.27 -57.11 -13.00 44.11
768.01 1536.03 PK 18.39 H 4.55 27.76 3.00 50.70 -46.68 -13.00 33.68
768.01 1536.03 PK 17.37 \ 4.55 27.76 3.00 49.68 -47.70 -13.00 34.70
768.01 2304.04 PK 16.76 H 5.50 31.55 3.00 53.81 -43.57 -13.00 30.57
768.01 2304.04 PK 18.22 \ 5.50 31.55 3.00 55.27 -42.11 -13.00 29.11
768.01 3072.05 PK 12.02 H 6.43 32.69 3.00 51.14 -46.24 -13.00 33.24
768.01 3072.05 PK 13.22 \ 6.43 32.69 3.00 52.34 -45.04 -13.00 32.04
768.01 3840.06 PK 10.73 H 6.53 33.19 3.00 50.45 -46.93 -13.00 33.93
768.01 3840.06 PK 10.44 \ 6.53 33.19 3.00 50.16 -47.22 -13.00 34.22
768.01 4608.08 PK 9.99 H 7.55 34.03 3.00 51.58 -45.80 -13.00 32.80
768.01 4608.08 PK 10.55 \% 7.55 34.03 3.00 52.14 -45.24 -13.00 32.24
768.01 5376.09 PK 10.10 H 8.17 34.32 3.00 52.59 -44.79 -13.00 31.79
768.01 5376.09 PK 10.74 \ 8.17 34.32 3.00 53.23 -44.15 -13.00 31.15
768.01 6144.10 PK 10.00 H 8.62 35.33 3.00 53.95 -43.43 -13.00 30.43
768.01 6144.10 PK 10.00 \ 8.62 35.33 3.00 53.95 -43.43 -13.00 30.43
768.01 6912.11 PK 10.97 H 9.21 35.98 3.00 56.17 -41.21 -13.00 28.21
768.01 6912.11 PK 10.74 \% 9.21 35.98 3.00 55.94 -41.44 -13.00 28.44
768.01 7680.13 PK 10.68 H 10.10 35.90 3.00 56.67 -40.70 -13.00 27.70
768.01 7680.13 PK 11.45 \ 10.10 35.90 3.00 57.44 -39.93 -13.00 26.93
Radiated Emissions, Tabular Data, 800 Band
8.9.2 800 Downlink
e Billzeon Mett_er Antenna Coax Loss CAo:::.:':.i':n - AGE Spurious R
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)
(MHz) (MHz) (dBm) (dB/m) (dBpV/m)
861.99 211.50 PK 29.09 \ 1.64 10.47 3.00 41.20 -56.18 -13.00 43.18
861.99 211.50 PK 26.58 H 1.64 10.47 3.00 38.69 -58.69 -13.00 45.69
861.99 177.40 PK 25.50 \ 1.55 14.22 3.00 41.27 -56.11 -13.00 43.11
861.99 91.50 PK 28.91 H 1.14 10.65 3.00 40.70 -56.67 -13.00 43.67
861.99 1723.98 PK 15.57 H 4.81 29.38 3.00 49.77 -47.61 -13.00 34.61
861.99 1723.98 PK 12.34 \ 4.81 29.38 3.00 46.54 -50.84 -13.00 37.84
861.99 2585.96 PK 12.25 H 5.76 32.46 3.00 50.47 -46.90 -13.00 33.90
861.99 2585.96 PK 13.14 Vv 5.76 32.46 3.00 51.36 -46.01 -13.00 33.01
861.99 3447.95 PK 14.15 H 6.88 32.60 3.00 53.63 -43.75 -13.00 30.75
861.99 3447.95 PK 11.57 \ 6.88 32.60 3.00 51.05 -46.33 -13.00 33.33
861.99 4309.94 PK 10.29 H 7.54 33.48 3.00 51.31 -46.07 -13.00 33.07
861.99 4309.94 PK 11.20 Vv 7.54 33.48 3.00 52.22 -45.16 -13.00 32.16
861.99 5171.93 PK 10.97 H 7.88 34.13 3.00 52.98 -44.40 -13.00 31.40
861.99 5171.93 PK 11.17 \" 7.88 34.13 3.00 53.18 -44.20 -13.00 31.20
861.99 6033.91 PK 10.60 H 8.66 35.16 3.00 54.42 -42.96 -13.00 29.96
861.99 6033.91 PK 12.07 \% 8.66 35.16 3.00 55.89 -41.49 -13.00 28.49
861.99 6895.90 PK 11.40 H 9.22 35.93 3.00 56.55 -40.83 -13.00 27.83
861.99 6895.90 PK 10.44 \" 9.22 35.93 3.00 55.59 -41.79 -13.00 28.79
861.99 7757.89 PK 10.50 H 10.12 35.87 3.00 56.49 -40.89 -13.00 27.89
861.99 7757.89 PK 10.14 \% 10.12 35.87 3.00 56.13 -41.25 -13.00 28.25
861.99 8619.88 PK 9.89 H 10.17 36.03 3.00 56.09 -41.29 -13.00 28.29
861.99 8619.88 PK 10.63 \ 10.17 36.03 3.00 56.83 -40.55 -13.00 27.55
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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. Device 800 MHz Band does not accommodate >25 kHz signals.
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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
TR_3939-20 FCC _PT90 Booster Class B_1 |1 Initial release November 14, 2020
TR_3939-20_FCC_PT90 _Booster Class B 2 | 2 Clerical Updates November 30, 2020
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END OF TEST REPORT
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