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1. Customer Information

Applicant: Fiplex Communications Inc.
Address: 2101 NW 79th Avenue,
Miami, Florida, 33122, United States

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 n/a
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 DO5 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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KDB 484596 D01 vO1
Result:
FCC KDB 935210 Description of the requirements (Pass, Fail,
D05 Clauses
N/A)
3a Introduction Reported
3b Explain the Differences Reported
3c Spot-check Verification Data Pass
3d Reference Section Reported

Introduction

Equipment classes B9A and B9B are not allowed to be filed under the same FCC ID. However, FCC ID P3TDH7S-
8A is electrically identical to FCC ID P3TDH7S-8B. The EUT uses software to limit the passband, converting the
EUT from a Class B Industrial Signal Booster into a Class A Industrial Signal Booster. The test data is valid to be
re-used due to the Class B operation of the EUT being worst-case in all aspects. The Class A operation
represented in this filing was equal or more compliant with FCC Part 90 in all respects. Therefore all testing is
to be considered identical, and has been re-used following the guidelines of KDB 484596.

Explain the Differences

FCC ID P3TDH7S-8A is electrically identical to FCC ID P3TDH7S-8B and has no difference in hardware. The EUT
uses software to limit the passband from widths equal to or greater than 75 kHz to widths less than 75 kHz.

Spot-Check Verification Data
Please see sections Out-of-Band Rejection and Spurious Radiated Emissions in this report for Spot-Check data.
Reference Section

All original test data is from FCC ID P3TDH7S-8B, test report “TR_6057-23_DL_FCC 90_Booster Class B_1.docx".
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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: 1/25/23 - 2/3/23

Sr. EMC Engineer
EMC-003838-NE

S

Slgnature .;_"-- _,.'-'_f“ -F_-l"-:lr_g-':'\? -

Name & Title: Tim Royer, EMC Engineer

Date of Signature 3/7/2023

Signature: &*

Name & Title: Kristoffer Costa, EMC Technician

Date of Signature 3/7/2023
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3. Test Sample(s) (EUT/DUT)

The test sample was received: 1/9/2023

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: P3TDH7S-8A

Brief Description BDA All In One Digital Signal Booster
Model(s) # HONBDA-A

Firmware version N/A

Software version N/A

Serial Number N/A

Technical Characteristics

Frequency Range

Downlink: 758 MHz- 775 MHz & 851 MHz- 869 MHz

RF O/P Power (Max.)

33 dBm/2 W

Modulation

FM

Bandwidth & Emission Class

12K3F3E, 7K84F3E, 4K04F3E, 8K17F1D, 8K1/7F1E, 8K20FTW, 9K63F1D,
9K63F1E, 9K63D7/W

Duty Cycle

100%

Antenna Connector

N Type

Voltage Rating (AC or Batt.)

110VAC, 24VDC Battery (Internal)

Antenna Characteristics

Antenna

Frequency Range Mode / BW

Antenna Gain

1

n/a n/a 0 dBi

- Note: Information such as antenna gain, firmware/software numbers are provided by manufacturer and

cannot be validated by the test lab.
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3.3 Configuration of EUT

Test Modes

Band (MHz)

Link Direction

Test Frequencies (MHz)

700 MHz

Downlink

758.0125 MHz

766 MHz

7/74.9875 MHz

800 MHz

Downlink

851.0125 MHz

857 MHz

868.9875 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 program 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 12 of 167

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 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# CuCr;elnt Cal Due
Double-Ridged .
Antenna Horm/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
Pre-amp Pre-amp RF-LAMBDA | RLNAOOM45GA NA 2/27/19 | 7/26/2025
_ EMI Test Receiver Rohde &
Receiver R&S ESU 40 Schwary ESU 40 100320 5/27/21 | 5/26/2024
_ EMI Test Receiver Rohde &
Receiver R&S ESWA4 Schwarz ESW44 103049 10/13/21 | 10/12/2024
Function Function Standford DS340 25200 1/13/21 | 1/13/2024
Generator Generator
Signal Signal Generator
Generator HP 8648C HP 8648C 35537A01679 | 3/29/19 | 8/03/2025
Software
Software Author Version Validation on
ESU Firmware Rohde & Schwarz 443 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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Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

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 (W)

24

3.33

79.92

Page 16 of 167

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

8.2 RF Output Power & Gain

Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

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
STANDARD
SIGNAL BOOSTER SPECTRUM
TEST SIGNAL  —— UNDER TEST —P» TRANSMITTER [—P ANALYZER
LOAD
Test Results, Power Output
Link Direction Max Power Output (dBm) Max Power Output (W)
Downlink 33 2
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Test Results, Gain

T Power Input Power Output
Link Direction Frequency Input Level P P Gain (dB)
(dBm) (dBm)
(MH2)
AGC -40 32.14 7214
758.0125
AGC+3 -37 34.23 71.23
Downlink AGC -39 31.93 70.93
766
700 MHz AGC+3 -36 3522 71.22
AGC -40 32.35 72.35
774.9875
AGC+3 -37 34.67 71.67
AGC -42.5 32.27 7477
851.0125
AGC+3 -39.5 35.25 7475
Downlink AGC 415 32.82 74.32
857
800 MHz AGC+3 -38.5 35.53 74.03
AGC -42.5 33.00 75.5
868.9875
AGC+3 -39.5 36.82 76.32
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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

TEST SIGNAL

SIGNAL BOOSTER
—

UNDER TEST

STANDARD

TRANSMITTER —P>

LOAD

SPECTRUM
ANALYZER

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

Operating Band (MHz)

Link Direction

Passband (kHz)

Class of Operation

758-775 MHz

Downlink

< 75 kHz

Class A

851-869 MHz

Downlink

< 75 kHz

Class A
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Out-of-band Rejection, Spectrum Plots

8.3.1 700 Band, Uplink

®

*RBW 500 kHz

Marker 3 [T1 ]

VBN 2 MHz 27.85 dRr
Ref 45.9 dBm *Att 0 dB SWT 2.5 ms 758.031250000 MHz
Offget  40}9 dB Marker 1 [T1]]
40 52 dEn
797 .201923077 MHz
- 3 Bett g
= .01 B
AR 18.677884615 MHz
A I \
S il i
) / \ / \ \
B / \ / \ / \
B / \ / \ / \
——30
Koy IR N and i pds” (S I AT
~—40
~—50
~—60
——70
Center 766 MHz 4.25 MHz/ Span 42.5 MHz

Date: 1.FEB.2023

15:59:38

IVL
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8.3.2 800 Band Uplink

@ 4 RBN 500 kHz Marker 3 [T1 ]
VBW 2 MHz 29.59 dRr
Ref 45.9 dBm *Att 0 dB SWT 2.5 ms 869.043269231 MHz
Offget 4019 dB Markegr 1 [T1|]
40 27 dBv
48%0.245192308 MHz PN
DYl [
— 30 = =
AR 19.615384615 Mz

I T I )
| /x

NN |

Center 857 MHz 4.5 MHZ/ Span 45 MHz

Date: 1.FEB.2023 16:02:07
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8.4 Bandwidth & Emission
Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

Limits from FCC Parts 2.202, 90.209 and FCC KDB 935210 D05 v01r04 Industrial Signal Boosters.

Authorized Bandwidth
Rule Part Operating Range (MHz) Authorized Bandwidth (kHz)
Part 90 758- 775 MHz Unspecified
Part 90 857 - 869 MHz 11.25/20
Applicable Input Signals
Signal Occupied Bandwidth (MHz) Repregi;t;:;’teof(r;iSSio”
CW N/A N/A
25 kHz FM 12.34 12K3F3E
12.5 kHz FM 7.84 7K84F3E
6.25 kHz FM 4.04 4K04F3E
C4FM (P25 Phase 1) 8.17 8K17F1D, 8K17F1E
HCPM (P25 Phase Il SU) 8.2 8K20F1W
HDQPSK (P25 Phase Il BS) 9.63 9K63F1D, 9K63F1E, 9K63D7W
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8.5 Input VS Output Signal Comparison

Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

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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700 Band Input VS Output Comparison

Test Results, Input VS Output Comparison

[e)
Link Tuned . 99% OBW of | 20% OBW of
Direction Frequency Input Signal AGC Level Input (MH2) Output Change (%)
(MHz) P (MH2)

@ AGC 4.038 4.16 0.122

6.25 kHz FM
@ AGC+3 dB 4.038 4.16 0.122
@ AGC 6.27 7.69 1.48

12.5 kHz FM
@ AGC+3 dB 6.27 7.69 1.48
@ AGC 10.21 12.5 2.29

25 kHz FM
@ AGC+3 dB 10.27 12.5 2.29

Downlink 766
@ AGC 7.71 8.33 0.62
C4FM
@ AGC+3 dB 7.71 8.33 0.62
@ AGC 7.7 8.33 0.62
HCPM
@ AGC+3 dB 7.71 8.17 0.46
@ AGC 9.97 9.77 0.14
HDQPSK

@ AGC+3 dB 9.91 9.93 0.02
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800 Band Input VS Output Comparison

Test Results, Input VS Output Comparison

O,
Link Tuned . 99% OBW of | 20 OBW of
Direction Frequency Input Signal AGC Level Input (MH2) Output Change (%)
(MH2) P (MH2)

@ AGC 4.038 4.05 0.012

6.25 kHz FM
@ AGC+3 dB 4.038 4.03 0.008
@ AGC 6.21 7.93 1.72

12.5 kHz FM
@ AGC+3 dB 6.21 7.93 1.72
@ AGC 10.21 12.5 2.29

25 kHz FM
@ AGC+3 dB 10.21 12.98 2.77

Downlink 857
@ AGC 7.71 8.05 0.34
C4FM
@ AGC+3 dB 7.71 8.09 0.38
@ AGC 7.7 8.17 0.46
HCPM
@ AGC+3 dB 7.7 8.09 0.38
@ AGC 9.91 9.77 0.14
HDQPSK

@ AGC+3 dB 9.91 9.85 0.06
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Input VS Output, Input Spectrum Plots

8.5.1 6.25 kHz FM, Input Signal

EEW 100 Hz
VEW 320D Hz

Off et 1.1 AR T

3

Tanbal EDD MH= 2 kKHz/ Epan XD kKH=z

Date: 30.JAN.2015 13:10:11
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8.5.2 12.5 kHz FM, Input Signal

@ REW 100
VEW 300

Hz

B =54 <Bm AL 5 AR EWT
Ot qat L. 4B
*
L =51
WILEW "
| -&
- —oD
L1
--11
Py
--12 u ‘ ] ih
--13 H J u
-1 41
-1
Canbar EDD MH=z G.25 kKH=z/S

Date: 20.JAN_2015% 14:15:45
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8.5.3 25 kHz FM, Input Signal

@ REW 100 Hz
VEW 300 He

Eaf =54 <JdEm ALT 5 4R EWT T.&6 =

Ot qat L. 4B

| -60

B |-o

-—-ED

-5

-—-100

--110

d

--120

--130

--140

--150

Canbal EDD MH=z 6.3%5 EHz/ Span GBZ.5H kKHz

Date: 20.JAN_2015 14:223:14
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8.5.4 C4FM, Input Signal

@ REW 100 Hz
VEW 300 He

Eaf =54 <JdEm ALT 5 4R EWT T.6 =

Ot qat L. 4B

1A
H
i

I

1

Canbal EDD MH=z 6.3%5 EHz/ Span GBZ.5H kKHz

Date: 20.JAN_2015% 14:28:58
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8.5.5 H-CPM, Input Signal

@ REW 100 Hz
VEW 300 He

Eaf =54 <JdEm ALT 5 4R EWT T.6 =

Ot qat L. 4B

Canbal EDD MH=z 6.3%5 EHz/ Span GBZ.5H kKHz

Date: 20.JAN_2015% 12:20:47
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8.5.6 H-DQPSK, Input Signal

Eaf =54 <JdEm ALT 5 4R EWT T.6 =

Ot qat L. 4B

L -1 20 | 1 ¥ = .

Canbal EDD MH=z 6.3%5 EHz/ Span GBZ.5H kKHz

Date: 20.JEN_2015% 12:22:25
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8.5.7 6.25 kHz, FM, DL Mask C, AGC, 758.0125 MHz

@ 4 RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 25.00 dBr
Ref 32.1 dEm *Att 5 dB SWT 1.15 s 758.012339744 MHz
30 OffEStT AOTO OB - - B4 T 6666P66 7RIt
I[IMIT CHRCK — \PAgS Temp |1 [T1 OW]
.46 cen|(IPN
—20 B-OTOZS44T0 MH=
=2 / \ Temp |2 [T1 CBW]
/e A .52 dBr
| 10 7%5.014425077 Maz| o ¢

= | —

o

Al

Center 758.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 10:37:29
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8.5.8 6.25 kHz, FM, DL Mask C, AGC +3, 758.0125 MHz

@ 4 RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 25.36 dRr
Ref 32.1 dBm *Att 5 dB SWT 1.15 s 758.012339744 MHz
30 OffEStT AOTO OB L - B4 T 6666P66 7RIt
IIMTT CHECK PASS Temp (1 [T1 OBW]
.70 cer|(IFN
— 20 i S.0T0Z5¢410 Mz
=2 / \ Tamp |2 [T1 OPW]
e alff] - .69 dBr
10 VL
798.014423077 MHz

[

o

Center 758.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 11:59:21
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®

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

*RBW 300 Hz

Marker 1 [T1 ]

VBW 1 kHz 21.38 dBr
Ref 32.1 dBm *Att 5 dB SWT 1.15 s 758.011378205 MHz
30 Offfet ZA0TS B - - B e SF692—=Ft
TTMT, CHlECK PASSE Temp (1 [T1 OBW]
v 4.02 dBr
20 3.00849P5950 MHz
ﬁ Temp |2 [T1 OBW]
Anat .60 dRr
10 7%8.01618$897 MHz
T2
9
—C / \
~—10 u‘
——20
MASK C
——30

Ut gt

IVL

o

Center 758.0125 MHz

Date: 2.FEB.2023 10:38:41

10 kHz/

Span 100 kHz
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8.5.10 12.5 kHz, FM, DL Mask C, AGC+3, 758.0125 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 21.28 dBr
Ref 32.1 dBm *Att 5 dB SWI 1.15 s 758.011378205 MHz
— 30 OffEer 20T OB - - (Wi —© OF692—Rtt
TMTmT CHECK PASS Temp (1 [T1 OBW]
v 4.18 e ||PN
20 I 8. 00849F590 VHZ
ﬁ Temp |2 [T1 OBW]
7IEN .07 dBo
10 . IVL
il 7$8.016189$897 MHz
T2

[

\|H
@)
I ——

o

T e N W e . VAR T

Center 758.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:01:03
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(352) 472-5500 / testing@timcoengr.com

8.5.11 25 kHz FM, DL Mask C, AGC, 758.0125 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]

IVL

o

19.30 dBr
Ref 32.1 dBm *Att 5 dB SWT 1.15 s 758.008333333 MHz
— 30 OffEet 20T 0B - - o= —SO000P060—Ktt
I™MIT CHEfCK PASSE Temp (1 [T1 OBW]
1 $.89 dBRr
20 3.0060 44 MHZ
ﬁ Temp |2 [T1 OBW]
AND Y, ) b.69 dBRx
10 ] s 7%8.018589744 MHz
| ] |
C / \
10
C o |
MASK C m
=30
| |
’M_Tllhk [ HMNW WWWV‘MM
~—50
——60
Center 758.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 10:39:28
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TIMCO

ENGINEERING,Inc.

8.5.12 25 kHz FM, DL Mask C, AGC+3, 758.0125 MHz

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 19.18 dBr
Ref 32.1 dBm *Att 5 dB SWT 1.15 s 758.008333333 MHz
— 30 OffEet 20T 0B - - o= —SO000P060—Ktt
I CHEICK PASS Temp (1 [T1 OBW]
1 4.96 = ||PN
™20 3.0060 44 MHZ
g!zi Temp |2 [T1 OBW]
AND Y, T.31 dBr
—10 T IVL
7%8.018589744 MHz
g
L 1 I 1
C
/ \ -
- |
—10
——20 I
MASK C
2C
=30
| ) .l '
(ol el ot Ml
~—50
——60
Center 758.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:01:42
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8.5.13 C4FM, DL Mask C, AGC, 758.0125 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]

22.52 dBr

Ref 32.1 dBm *Att 5 dB SWT 1.15 s 758.012019231 MHz
30 OffHer 20T OB - - R 8=33333P333—Rtt

T{TMT, CHI%CK PASS Temp (1 [T1 OBW]
1 10.34 dBx
20 $8. 0081 /8077 MHz

= Tenp |2 [T1 OFW]
m vl .23 dBEr
10 fr \ifz 788.016504410 Mz

]

— R

[

bl

Mgl

Center 758.0125 MHz 10 kHz/

Date: 2.FEB.2023 10:40:37

Span 100 kHz

IVL

o
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8.5.14 C4FM, DL Mask C, AGC+3, 758.0125 MHz

849 NW State Road 45, Newberry, Florida 32669

@ 4 RBWN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 22.88 dBr
Ref 32.1 dBm *Att 5 dB SWT 1.15 s 758.012660256 MHz
30 OffHer 20T OB - - BT 33333P333—K

IM/‘ CHEj"K \PAS Temp (1 [T1 OBW]

y

i il 3.97 dBr
20 $8. 008014821 Mz

=2 Tamp |2 [T1 OPW]
e / A/ \32 \ .23 dEn
7%$8.01634¢154 MHz

an

[

Center 758.0125 MHz 10 kHz/

Date: 2.FEB.2023 12:02:38

Span 100

kHz

IVL

o
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8.5.15 H-CPM, DL Mask C, AGC, 758.0125 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]
22.85 dRr

Ref 32.1 dEm *Att 5 dB SWT 1.15 s 758.012339744 MHz
30 OffEStT AOTO OB - - BN T 7 307 P92 3Rt

IM/‘ CHECK \PAS Temp (1 [T1 OBW]
.35 dBr
—20 e T8 O0ST7§077 Mz

= Temp (2 [T1 Ofw]
g / 1/: \ 7.55 dar
| 10 )T i 748.016344154 MHz

R 1

Center 758.0125 MHz 10 kHz/

Date: 2.FEB.2023 10:41:35

Span 100 kHz

IVL

o
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8.5.16 H-CPM, DL Mask C, AGC+3, 758.0125 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

Ref 32.1 dBm *Att 5 dB SWI 1.15 s

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]
22.08 dBr
758.011217949 MHz

n

— 30 orreec U9 JdbB L -
IIM.'/{‘ CI—%CK \PA

\wim

Temp

0

1 [T1 CH

FHOS—ktt
]
.85 dBr

H
»

Termp

8.00849
2 [T1 O

V.72 dBr

5950 Mz
BIV]

10

= [T
|

79

8.01634

b154 MHz

[

o

Center 758.0125 MHz 10 kHz/

Date: 2.FEB.2023 12:04:01

Span

100 kHz

IVL

o
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8.5.17 H-DQPSK, DL Mask C, AGC, 758.0125 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]

21.64 dBr

H
»

10

Ref 32.1 dBm *Att 5 dB SWr 1.15 s 758.012820513 MHz

30 OffEStT AOTO OB - - BN 97756410 v
T{TMT, CHE%‘K PASS Temp (1 [T1 OBW]

y .40 dBr

3.00753P05T MH=z
Terp |2 [T1 OBW]

.56 dBr

7%8.017307692 MHz

|

—/__F__Fr’q

= |

[

Center 758.0125 MHz 10 kHz/

Date: 2.FEB.2023 10:42:26

Span 100 kHz

IVL

o
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TIMCO

ENGINEERING,Inc.

8.5.18 H-DQPSK, DL Mask C, AGC+3, 758.0125 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

Marker 1 [T1 ]
22.28 dRr

Ref 32.1 dBm *Att 5 dB SWT 1.15 s 758.012660256 MHz
— 30 OffEer 20T OB L - SEN—S= 56410 v
LIMI CHECK  \PASS Temp |1 [T1 OFW]
1 .01 B
20 8. 00/53F05T VHZ
m Temp |2 [T1 OBW]
o T2 .54 der
| 1 SZ
10 fr* \ 798.01730F692 MHz

|

= |

[

——20
MASK C M
1

AW g

IVL

o

Center 758.0125 MHz 10 kHz/

Date: 2.FEB.2023 12:04:45

Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.19 6.25 kHz, FM, DL Mask C, AGC, 766 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 24 .95 dBr
Ref 32.1 dBm *Att 5 dB SWT 1.15 s 765.999839744 MHz
— 30 Of et A0TS OB - - B4 T 6666P66 7RIt
IMTT CHRECK PASSE Temp (1 [T1 OBW]
.41 ceo|(IPN
20 5.00775¢410 MHZ
m Temp |2 [T1 OBW]
/e 36 dar
| T 72 - IVL
10 7¢6.001923077 MHz

- | ~

I|
%@
Q

| e— |
RH

Center 766 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 10:43:42
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8.5.20 6.25 kHz, FM, DL Mask C, AGC+3, 766 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

Ref 31.9 dBm *Att 5 dB SWI 1.15 s

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]
24.91

765.

999839744

MHz

\

n

T
- 30T OLLfet 4UT9 dB
IIM?A CHRCK \i?&

COBW
Temp

4. T0000
1 [T1 CH

Poo
W]
.27

KT

H
2

20
= [

7
Termp

5.99775
2 [T1 O

410
BIV]
.31

MHz

|

7

6.00192]

077

MHz

[

|
\H
Q
—
—

[~

L —————

T
|
W
Q
=

Myl

Center 766 MHz 10 kHz/

Date: 2.FEB.2023 12:05:48

Span 100 kHz

IVL

o
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TIMCO

ENGINEERING,Inc.

8.5.21 12.5 kHz, FM, DL Mask C, AGC, 766 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

Marker 1 [T1 ]
21.26 dBr

Ref 32.1 dBm *Att 5 dB SWT 1.15 s 765.998878205 MHz
— 30 Of et A0TS OB - : B e SF692—=Ft
TMTmT CHECK PASS Temp (1 [T1 OBW]
w} .82 dBr
20 5.99599P550 MHz
= Terp |2 [T1 OBW]
g | .60 dBr
10 746.00368$897 Mz
i T2
I
- / Im \
. If

I
5k
Q
Py
Q
—_—r

Center 766 MHz 10 kHz/

Date: 2.FEB.2023 10:44:34

Span 100 kHz

IVL

o
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TIMCO

ENGINEERING,Inc.

8.5.22 12.5 kHz, FM, DL Mask C, AGC+3, 766 MHz

@ “RBAN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 21.20 dBr
Ref 31.9 dBm *Att 5 dB SWT 1.15 s 765.998878205 MHz
T 1
30 Orffet 4019 dB OB To9Z30To9Z Rt
MTT CHECK PASS Temp |1 [T1 CBW]
’ BN
Y 4.08 dBm ||
20 I 765.995995590 Moz
ﬁ Temp |2 [T1 OBW]
AND Y, 2.87 dBEr
~10 IVL
1 766.003689897 MHz
??

] T~ =
] .

I
@
==
_‘;_E:
=t

Mo LSl

Center 766 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:06:34
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TIMCO

ENGINEERING,Inc.

8.5.23 25 kHz FM, DL Mask C, AGC, 766 MHz

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 19.10 dBr
Ref 32.1 dBm *Att 5 dB SWI 1.15 s 766.003846154 MHz
— 30 OffEet 20T 0B - - o= —SO000P060—Ktt
I CHEICK PASS Temp (1 [T1 OBW]
1 5,62 are|(IPFN
20 5.9935 44 MHZ
g!zi Temp |2 [T1 OBW]
AND Y, b.35 dBRx
—10 VL
q 766.006089744 MHz
—C
/ \ -
10
——20
MASK C L <
2C
=30 '
~—50
——60
Center 766 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 10:45:21

Page 48 of 167

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

TIMCO

ENGINEERING,Inc.
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8.5.24 25 kHz FM, DL Mask C, AGC+3, 766 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]

IVL

o

19.00 dBr
Ref 31.9 dBm *Att 5 dB SWT 1.15 s 765.995833333 MHz
- 30T OLLfet 40T9 dB f : CBW - S50000P000 Rt
I™MIT CHEfCK PASSE Temp (1 [T1 OBW]
1 4.56 dBr
20 7¢5.993589744 VHz
ﬁ Temp |2 [T1 OBW]
AID T, N Am T.20 dBr
10 746.00608%744 MHz
g
L 1 1
C / \
- 10 |
——20 I
MASK C m
~—30
Ny WA\I ‘ 1 N
~—50
~—60
Center 766 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:07:09
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8.5.25 C4FM, DL Mask C, AGC, 766 MHz

®

*RBW 300 Hz
VBW 1 kHz

Ref 32.1 dBm *Att 5 dB SWI 1.15 s

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]
23.53 dRr
766.000160256 MHz

\

— 30 orreec U9 JdbB

n

7
IIM.'/{‘ CHECK PA{
y

BT 33333P333—K
Temp |1 [T1 CBW]
1.25 car|[PN

ﬂ
2

5. 995833333 MHZ
Temp |2 [T1 OBW]
.65 dBr

= T/

10

= IVL
7¢6.004166667 MHz

[

o

Center 766 MHz 10 kHz/

Date: 2.FEB.2023 10:46:23

Span 100 kHz
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849 NW State Road 45, Newberry, Florida 32669

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

8.5.26 C4FM, DL Mask C, AGC+3, 766 MHz

®

Ref 31.9 dBm

*Att

*RBWN 3
VBW 1
SWT 1

00 Hz Marker 1 [T1 ]
kHz 22.34 dBr
.15 s 765.998237179 MHz

- 30T OLLfet 40T9 dB BN [8-33333P3S33 R
MO CHECK  \PA$S Temp [1 [T1 CfW]
.13 dBr
20 765.99567B077 MHz
1 Terp |2 [T1 OW]
Enn!h N .72 dBx
10 \iz 766.004004$410 MHz
- / / { \
—10 /‘I' \“
——20
MASK C M q
=30 ﬂ \/\‘
— 40 M‘I\W
Wy o WA b
~—60

Center 766 MHz

Date: 2.FEB.2023 12:07:55

10 kHz/

Span 100 kHz

IVL

o
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TIMCO

ENGINEERING,Inc.

8.5.27 H-CPM, DL Mask C, AGC, 766 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 22.15 dBr
Ref 32.1 dBm *Att 5 dB SWT 1.15 s 765.998717949 MHz
— 30 OffEer 20T OB - - BT 33333P333—K

n

0l

H
»

LIMI CHECK  \PAS Temp (1 [T1 OfW]
f

7.23 dex||PN
- 20 TOUSG7R07T VHzE
=2 Temp |2 [T1 OPW]
e . T-84 cBx
F IVL

| 10 ‘T 7¢6.0040046410 MHz
1

T T T .
- 1 ~

Center 766 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 10:47:41
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TIMCO

ENGINEERING,Inc.

8.5.28 H-CPM, DL Mask C, AGC+3, 766 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz 22.89 dBr
Ref 31.9 dBm *Att 5 dB SWT 1.15 s 766.000320513 MHz
30 Orffet 4019 dB f ) BN (8- L /3079923 R
TTMII CHETK ~ \PA$S Temp |1 [T1 OBW]
| f .43 ae||IFN
20 765.99567B077 MHz
ﬁ Temp |2 [T1 OBW]
7IEN J b.76 dBr
10 T n IVL
{y T 7¢6.003846154 MHz
| |

0 T YD e -
- ] ~

iR sl

Center 766 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:08:46
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8.5.29 H-DQPSK, DL Mask C, AGC, 766 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]
22.82 dRr

Ref 32.1 dBm *Att 5 dB SWT 1.15 s 766.000160256 MHz
30 OffEStT AOTO OB - - BN 97756410 v

TMIT CHER"K \PAS Temp (1 [T1 OBW]
f 7.59 dir
™20 5.99503P05T MHZz

= Temp [2 [T1 OFW]
e : . T-93 dix
10 /j \7\ 7¢6.004801692 MHz

]

— R

[

s I

T

e

Center 766 MHz 10 kHz/

Date: 2.FEB.2023 10:49:10

Span

100 kHz

IVL

o
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TIMCO

ENGINEERING,Inc.

8.5.30 H-DQPSK, DL Mask C, AGC+3, 766 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

Marker 1 [T1 ]

22.42 dBr
Ref 31.9 dEm *Att 5 dB SWT 1.15 s 765.999679487 MHz
30 Orffet 4019 dB f ) OBW [9- 935857436 Rt
TMTT CHECK PASS Temp (1 [T1 OBW]
1.89 dmr
20 I 745.99487]795 Mz
=2 / '\A \ Temp |2 [T1 CBW]
Ly | ) T .54 din
10 I] i 746.004801692 Mz

[~

b perg

——50 T
— —60
Center 766 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:09:25

IVL

o
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TIMCO

ENGINEERING,Inc.

8.5.31 6.25 kHz, FM, DL Mask C, AGC, 774.9875 MHz

@ 4 RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 25.26 dBr
Ref 32.4 dBm *Att 5 dB SWT 1.15 s 774.987339744 MHz
- 30 o = 4010 GR / \ =Tl 41 - il
IIMOT CHRCK \PA$S Temp (1 [T1 OBW]
.53 ce||IFN
— 20 i 7. 985254410 VHZ
= Tenp |2 [T1 o
e = -
~10

774.98942B8077 MHz

=

] H"| ~_

o

e nj h
oA g P "Ry

=50

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 14:17:33
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8.5.32 6.25 kHz, FM, DL Mask C, AGC+3, 774.9875 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 25.11 dBRr

Ref 34.7 dBm *Att 5 dB SWT 1.15 s 774.987339744 MHz

Offget 4019 dB OBW (4.166666667 kHz

— 30 T] CHECR  \PAJS Temp [T [T1 OBW]
) .41 are|[IPN

774.98525¢6410 MHz

g 20 Temp |2 [T1 OpwW]
ANDY, .58 dBr
T . IVL
| 12 714 .989428077 MHz
10 m
—C
I s
——10 un‘
-—20 ! s
MASK C e

N e i it

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:11:01
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TIMCO

ENGINEERING,Inc.

8.5.33 12.5 kHz, FM, DL Mask C, AGC, 774.9875 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 21.52 dBr
Ref 32.4 dRm *Att 5 dB SWT 1.15 s 774 .988301282 MHz
_3(_J ff t 40 o \’jD / \ 2TaT 'FO’_) [N QD 1.1
IIMIT CHECK \PA$S Temp |1 [T1 OFW]
1 PN
f 4 .62 dR ||
20 1 7. 98349F590 MHZ
1 Terp |2 [T1 OW]
g .19 dBr
| . IVL
10 ] 714.99118%897 MHz
T2
9

[

|
il
Q
=

MASK C

|
ot oglofll

=50

o

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 14:18:42
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TIMCO

ENGINEERING,Inc.

8.5.34 12.5 kHz, FM, DL Mask C, AGC+3, 774.9875 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 21.48 dBRr

Ref 34.7 dBm *Att 5 dB SWT 1.15 s 774.988301282 MHz

Offget 4019 dB OBW [7.692307692 kHz

— 30 T CHECR \PASS Tamp |1 [T1 OpW]
1 4.53 cen (PN

774 .98349B590 MHz

g 20 Temp |2 [T1 OpwW]
ANDY, .18 dBr
o IVL
o 714.99118$897 Miz
/ i e \
19
—C
ES
o u‘\
- 20 I IEB
MASK C .

.ﬂ
A kL T gt

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:11:44
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8.5.35 25 kHz FM, DL Mask C, AGC, 774.9875 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]

19.39 drr
Ref 32.4 dBm *Att 5 dB SWT 1.15 s 774.991346154 MHz
_3U ff t 40 o \’jD / \ 2TaT 'Fﬁ(‘\ﬁﬂ [ATATANR IS &1
I{m™MTT CHEICK PASS Temp |1 [T1 CBW]
1 4 .71 dRr
—20 T T TISTUSY 744 Iz
ﬁ Temp |2 [T1 OBW]
AND Y, o T-061 dBnr
10 774 .993589744 MHz
g
- ‘lu I
——10 1
|
——20
MASK C m
— —30

e

=50

Center 774.9875 MHz 10 kHz/

Date: 2.FEB.2023 14:19:23

Span 100 kHz

IVL

o
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TIMCO

ENGINEERING,Inc.

8.5.36 25 kHz FM, DL Mask C, AGC+3, 774.9875 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 19.24 dBr

Ref 34.7 dBm *Att 5 dB SWT 1.15 s 774.991346154 MHz

Offget 4019 dB OBwW 12.500000000 kHz

— 30 T CHECR \PASS Tamp |1 [T1 OpW]
4.95 e ||PN
1

774.98108%9744 MHz

g 20 Temp |2 [T1 OpwW]
7IEN T-24 dBr
o IVL
o . 714.99358$744 Mz
/ 9 \
1

=10

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:12:24
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8.5.37 C4FM, DL Mask C, AGC, 774.9875 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]
22.93 dRr

Ref 32.4 dBm *Att 5 dB SWT 1.15 s 774.987980769 MHz
- 3—Offpet—4619—<B - - B 8-333333333 e

LMo CHEEK  \PAgS Tenp |1 [T1 o
h\ 7.90 dEr
— 20 o 4.9 MHZ

=2 Temp |2 [T1 CBW]
e ™ .10 dBr
—10 F i 714.991666667 Miz

"R

AR

— L]

[

=30 \

o WA Al

=50

Center 774.9875 MHz 10 kHz/

Date: 2.FEB.2023 14:20:18
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100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.38 C4FM, DL Mask C, AGC+3, 774.9875 MHz

@ 4 RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kiz 23.18 dBEr
Ref 34.7 dBm AAtt 5 dB SWT 1.15 s 774 .988942308 Mz
Offfet  40]9 aB / \ oW |8.012820513 kHz
— 30 1] CHEICK PATS Temp |1 [T1 CBW]
/" 1 1.42 e ||PN
B I 774.98333p333 MHz
= 20 J’ \ Terp |2 [T1 O]
/e .91 dBr
T2 | IVL
N N v 714.99134¢154 Mz

. — f “\ — PS
L

=30 w

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:13:11
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8.5.39 H-CPM, DL Mask C, AGC, 774.9875 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]

22.95 dAr
Ref 32.4 dEm *Att 5 dB SWT 1.15 s 774.987019231 MHz
- g . 4610 an i \ Nl —01292h51 3 1oy
IIMIT CHECK — \PAgS Tep |1 [T oiw)
.31 dBr
- 20 7.9 V=
=2 Temp |2 [T1 CBW]
e 5 N 7.40 dBEr
—10 f R 7Y4.991344154 Miz

SN

- [ |

— —30

L b el
— —50 th ij
——60

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 14:21:14
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TIMCO

ENGINEERING,Inc.

8.5.40 H-CPM, DL Mask C, AGC+3, 774.9875 MHz

@ 4 RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 22.04 dBr
Ref 34.7 dBm *Att 5 dB SWT 1.15 s 774.985897436 MHz
Offfet  40]9 aB / \ oBW |8.17307$923 kHz
— 30 1] CHEICK PATS Temp |1 [T1 CBW]
/” 1 \ .00 cer|(IFN
N i1 774.983335333 Mz
= 20 ¥ Temp |2 [T1 OpwW]
/e 4.88 der
| 1 714091506410 vizf| B

10

U~

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:13:54

Page 65 of 167

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.

8.5.41 H-DQPSK, DL Mask C, AGC, 774.9875 MHz

@ #RBAN 300 Hz Marker 1 [T1 ]
VEW 1 kiz 21.11 dBr
Ref 32.4 dBm *Att 5 dB SWT 1.15 s 774.987339744 MHz
_3U ff t 40 fat \’jD / \ =2ral ﬂ'ﬂo 10 Q/I PS
e cHEfcK  \PAgs Temp |1 [T O]
: .92 cer|(IPN
— 20 ¥ 4.9 1 /95 MHZ
= Temp |2 [T1 O]
g ™ .66 dBr
— = - IVL
10 \1 714.99246]949 Mz

_— ] |

=
==
o

iyl " m

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 14:21:59
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TIMCO

ENGINEERING,Inc.

8.5.42 H-DQPSK, DL Mask C, AGC+3, 774.9875 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 22.91 dRr

Ref 34.7 dBm *Att 5 dB SWI 1.15 s 774 .987660256 MHz

Offpet 4019 dB OBW (9.455128205 kHz

—30 T| CHECR \PASS Tamp |1 [T1 OpW]
1.02 e |PN

774 .98269$308 MHz
Termp |2 [T1 OFW]
ARDTY, ‘73 dBT
774.99214V436 MHz

=

™20

14

IVL

10

’

ol i T by

Center 774.9875 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 12:14:31
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TIMCO

ENGINEERING,Inc.

8.5.43 6.25 kHz, FM, DL Mask H, AGC, 851.0125 MHz

@ 4 RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 25.65 dBr
Ref 32.3 dEm *Att 5 dB SWT 1.15 s 851.012339744 MHz
30 OffEStT AOTO OB - ! B4 T 6666P66 7RIt
TT™MTT| CHRCK PASS Temp (1 [T1 OBW]
.01 cer|(IPN
—20 } By T-0T0Z564T0 M=
=2 / \ Temp |2 [T1 CBW]
g 2l 2 .05 dBr
10 / i \ 841.014428077 Maz| O ¢

AN
el gpitaduilil

=50

~—60

Center 851.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 14:50:41
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TIMCO

ENGINEERING,Inc.

8.5.44 6.25 kHz, FM, DL Mask H, AGC+3, 851.0125 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 25.36 dRr
Ref 35.3 dRm *Att 5 dB SWT 1.15 s 851.012339744 MHz
Offfet  40]9 aB / \ OBW |4.166665667 kiHz
— 30 HIID IO N B = Tenp [L [T1 OfW]
) .80 cer|(IFN
8%1.01025¢410 MHz
= 2o Tenp [2 [T1 OBW]
e 75 dBr
i IVL
Tl 2 8%1.014428077 MHz
10 / \
C
| S
MASK H ﬂ
——10 m
20 e
ﬂ U -
=30 U M
- 40 le“lu V‘l | } |
~—50 MN
~—60
Center 851.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 14:56:31
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TIMCO

ENGINEERING,Inc.

8.5.45 12.5 kHz, FM, DL Mask H, AGC, 851.0125 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 21.72 dBr
Ref 32.3 dBm *Att 5 dB SWI 1.15 s 851.013301282 MHz
— 30 OffEer 20T OB - ! (Wi —© OF692—Rtt
TT™MT T CHECK PASS Temp (1 [T1 OBW]
1
4.39 ae||PN
— 20 | S3T.00849F500 Mz
g!zi Temp |2 [T1 OBW]
AND Y, .82 dBr —
10 / Bl \ 8%1.01618$897 MHz
el
19
- / |
BS
MASK H l
20 ] |
I
2
— —30 “
| l 1 1
MWJWWWWWW WMWM,M\MM e
50
~—60
Center 851.0125 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.46 12.5 kHz, FM, DL Mask H, AGC+3, 851.0125 MHz

% 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 KkHz 21.61 dRr
Ref 35.3 dBm *Att 5 dB SWT 1.15 s 851.013301282 MHz
Offfet  40]9 aB / \ oBW |7.69230f692 kHz
— 30 B B ==a B = Tenp [L [T1 OfW]
N 4.47 e ||PN
. 8591 .00849B590 MHz
g 20 Tenp [2 [T1 OBW]
ANDY, .76 dBr
IVL
85%1.01618$897 MHz
—10
i ™
19
- | |
BS
~—10 m
20 1 1 e
2AC
~—30 N
1
~—50
——o0
Center 851.0125 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.47 25 kHz FM, DL Mask H, AGC, 851.0125 MHz

% “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 19.56 dBr
Ref 32.3 dEm *Att 5 dB SWT 1.15 s 851.008333333 MHz
— 30 OffEet 20T 0B - . B SE000Hp0060—<tt
TT™MT T CHECK PASS Temp (1 [T1 OBW]
1 $.76 e (PN
20 85T . 0060 44 MHZ
ﬁ Temp |2 [T1 OBW]
AND Y, b.93 dRx —
10 /< T 8%1.01858$744 Mz
L JUE L 1
L ;
PS

=30
——40
bk ) b |
=50
——60
Center 851.0125 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.48 25 kHz FM, DL Mask H, AGC+3, 851.0125 MHz

% 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz 19.65 dBr
Ref 35.3 dBm *Att 5 dB SWT 1.15 s 851.008333333 MHz
Offket 40|9 dB / \ oBW 12.50000000 kHz
— 30 TV T CriCf—r\ T = Tenp [L [T1 OfW]
$.88 e (PN
1 8%1.006089744 MHz
g 20 Tenp [2 [T1 OBW]
7IEN T-04 dBr
IVL
) 8%1.018589744 MHz
10 ;
/‘ X
| | I
C
BS
MASK H
R |
—20 e
2
~—30
| L.
~ 50
~—60
Center 851.0125 MHz 10 kHz/ Span 100 kHz
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8.5.49 C4FM, DL Mask H, AGC, 851.0125 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

Ref 32.3 dBm *Att 5 dB SWI 1.15 s

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]
23.28

851

.013942308

dBrr
MHz

— 30 orreec U9 JdbB /

\wim [opye)

Temp |1

OO0 0.

[T1 O

D00
]
.09

RIT

dBr

H
»

~ 20
= LT
b T2

SiS NN

Temp |2

00833

333

[T1 OBwW]

.76

MHZ

dBr

W

8%1.

01666

b667

MHz

=30 \

— —40
gl et P v
— —50
- —60
Center 851.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 14:53:29
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TIMCO

ENGINEERING,Inc.

8.5.50 C4FM, DL Mask H, AGC+3, 851.0125 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 KkHz 23.49 dRr
Ref 35.3 dBm *Att 5 dB SWT 1.15 s 851.012500000 MHz
Offfet  40]9 aB / \ oBW |8.17307$923 kHz
— 30 B B ==a B = Tenp [L [T1 OfW]
! .87 cer|[IPN
IA | 8%1.00817B077 MHz
m 20 r T > TL
] enp [ OB ]
7IEN b.50 dBR
L IVL
8%1.016346154 MHz

aRe

o

Fd

Center 851.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 14:58:51
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TIMCO

ENGINEERING,Inc.

8.5.51 H-CPM, DL Mask H, AGC, 851.0125 MHz

@ 4 RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 22.64 dBRr
Ref 32.3 dBm *Att 5 dB SWT 1.15 s 851.011217949 MHz
— 30 OffEet 20T 0B - . B —8-1736 S—KFt
TJTMTT CHfECK PASS Temp (1 [T1 OBW]
1.02 e (PN
20 SHT . 00833P333 MH=z
= Terp |2 [T1 OBW]
g / ﬁ\ 7.40 dBr

— + IVL
10 / JL \L \ 841 .016504410 MHz

| \1

=50

~—60

Center 851.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 14:54:11
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TIMCO

ENGINEERING,Inc.

8.5.52 H-CPM, DL Mask H, AGC+3, 851.0125 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 23.01 dBRr
Ref 35.3 dBm *Att 5 dB SWT 1.15 s 851.011698718 MHz
Offfet  40]9 aB / \ oW |8.33333}333 kiz
— 30 TV T CriCf—r\ T = Tenp [L [T1 OfW]
il .30 dRr
1 My 8%1.00833p333 MHz
B o 7 Tamo |2 [T1 OpW]
EAID% .41 dBr
1 T2 8%1.016666$667 MHz
B / / Lt \
—C

]

Center 851.0125 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.53 H-DQPSK, DL Mask H, AGC, 851.0125 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

Marker 1 [T1 ]

22.48 dBr
Ref 32.3 dBm *Att 5 dB SWr 1.15 s 851.013141026 MHz
— 30 OffEet 20T 0B - . SBR—9-615 FE6T5—RIt
TJTMTT CHEEK \PAS Temp (1 [T1 OBW]
.69 dBr
20 83T .007/53P05T MH=z
= Terp |2 [T1 OBW]
= Y o
8%1.017147436 MHz

IERY

e IR

AR R

b

~—30 ‘{V‘WJ
' M ﬂ*

=50

~—60

Center 851.0125 MHz 10 kHz/

Date: 2.FEB.2023 14:55:24
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TIMCO

ENGINEERING,Inc.

8.5.54 H-DQPSK, DL Mask H, AGC+3, 851.0125 MHz

@ 4 RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 22.49 dBr
Ref 35.3 dEm *Att 5 dB SWT 1.15 s 851.011217949 MHz
Offget 4019 dB \ OBW [9.935897436 kHz
— 30 T 1] Ot PSS Tanp [T [1T1L OPW]
1 .29 cer|IPN
. 8%1.007371795 MHz
B 2o 1 Tenmo |2 [T1 OBW]
g .04 dBr
/ 1 NTQ 8%1.017307692 MHz B

N

=20

o

Center 851.0125 MHz 10 kHz/ Span 100 kHz

Date: 2.FEB.2023 15:00:26
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TIMCO

ENGINEERING,Inc.

8.5.55 6.25 kHz, FM, DL Mask E, AGC, 857 MHz

@ *RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]

25.74 dBr
Ref 32.8 dBm *Att 5 dB SWT 1.2 s 856.999711538 MHz
- 30 OFEE£ e 4010 Sp OB 4 . 05448V190 LT
i v CK  PA$S Temp |1 [T1 OBW]
.25 dBr
20 A A 86 - 99769708 VT
=2 Tamp |2 [T1 OPW]
e - - .85 dir
10 [\ \ l \ I \ A 8%7.001744795 VHz
i Z \ \ ‘ l \
B //\\ ( \ ‘ I \ /l\\
——20
NI NL AN INAIR
J ]

WL

=

Al

THVE

Center 857 MHz 1 kHz/

Date: 3.FEB.2023 09:03:59
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TIMCO

ENGINEERING,Inc.

8.5.56 6.25 kHz, FM, DL Mask E, AGC+3, 857 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 25.50 dBRr

Ref 35.5 dBm *Att 5 dB SWT 1.2 s 856.999727564 MHz

Offget 4019 dB CBW [4.038461538 kHz
™30 B e Temo [T TTL OPN]

A .86 arr|[IFN

896.997704$333 MHz
[T1 OpW]

.82 der
.00174¢795 MHz

™20

I/\ |
A
|

| | n
U b W WY W B
mjv* ] R AR

E‘m!h
IVL

H
B
H
]
=
—
—
I
]
—
X
N

=
o 1
~ N

—_— |
—
— |
I
I S
I

—
o

=

—60

Center 857 MHz 1 kHz/ Span 10 kHz
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TIMCO

ENGINEERING,Inc.

8.5.57 12.5 kHz, FM, DL Mask D, AGC, 857 MHz

% 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 21.91 dBr
Ref 32.8 dRm *Att 5 dB SWT 3 s 857.000881410 MHz
- S —OfEpet 4019 gp =i Q32600303 111
ITMTT CHEICK PASS Temp |1 [T1 OBW]
- PN
A T $.00 dRr||BF:
— 20 f ¥ OPO.ITITIOTITPAD. TVIET.
= ﬂ n recolz 111 o
7IEN 4 .50 dBr
10 87 003844154 Viz|| o -
T1 ™ 1770 - z
C
BS
~—10
~—20 i t
I
2
}&K D A w“ NJ
AL i w

mw WMMM

Center 857 MHz 2.5 kHz/ Span 25 kHz
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TIMCO

ENGINEERING,Inc.

8.5.58 12.5 kHz, FM, DL Mask D, AGC+3, 857 MHz

% 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 22.02 dBRr

Ref 35.5 dBm *Att 5 dB SWT 3 s 856.998878205 MHz

Offget 4019 dB OBW |7.932692308 kHz
— 30 T~ T Crimfers iy = Temp | L [1TL OPW]
$.06 cin (PN
. 8%6.99591B462 MHz
= 2o Termp [2 [ T1 OBN]
4 .46 dBr
8%7.00384¢4154 MHz

IVL

10 T T

/[ |

S A N PAPAVAAS Y VIR
i AT,

o

Center 857 MHz 2.5 kHz/ Span 25 kHz

Date: 2.FEB.2023 16:27:07
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TIMCO
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8.5.59 25 kHz FM, DL Mask G, AGC, 857 MHz

@ “RBAN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 20.01 dBr
Ref 32.8 dBm *Att 5 dB SWT 1.15 s 856.995833333 MHz
- 30 OFEE£ 4 4010 b OB S00000h000 e
IIMIT CHECK  PA$S Temp |1 [T1 OFW]
1 %.77 de (PN
v
20 [SN SRS A IVET
g!zi Temp |2 [T1 OBW]
AID T, ATZ .21 dBr
L IVL
10 8%7.000089744 MHz
/ ) \
_ (101 ATILIIT]
¢ |
MASK G “
/ | BS
;4AU/ H‘ 1
—20
< » =}
2C
=30 ¥
|- 1 1 l
(RTTT el gt
=50
~—60
Center 857 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.60 25 kHz FM, DL Mask G, AGC+3, 857 MHz

@ 4 RBW 300 Hz
VBW 1 kHz

Marker 1 [T1

]

20.17 dBr
Ref 32.8 dBm *Att 5 dB SWT 1.15 s 856.995833333 MHz
- s —OfEhet—4615dB oy 20807602371 L7
IfMIT CHEfCK  pAgs Temp |1 [T1 OW]
1 1.83 dir
v
20 8P6-S53TOPS 74 IVET
ﬁ Temp |2 [T1 OBW]

Aran ‘n ATZ .25 dBr
—10 / d \ 8%7.006089744 MHz
| 1N

¢ |
;4AU/ UI‘
B ‘,I\
=30 u L
L 1 [ | !
=50
— —60
Center 857 MHz 10 kHz/ Span 100 kHz
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TIMCO

ENGINEERING,Inc.

8.5.61 C4FM, DL Mask D, AGC, 857 MHz

@ JRBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 19.06 dBr
Ref 32.8 dBm *Att 5 dB SWT 3 s 856.999278846 MHz
- 30 OFEE£ e 4010 b OB Q5293415 LIl
ITMTT CHEICK PASS Temp |1 [T1 OBW]
N (.12 crr|PN

H
»

20 SPC - IS5STPACZ IVET
=3 Temp |2 [T1 OBW]
o HJWWMM. ey Povd
L ] A
10 ] LAV 8%7.003966346 MHz
i
1

—60

Center 857 MHz 2.5 kHz/ Span 25 kHz
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8.5.62 C4FM, DL Mask D, AGC+3, 857 MHz

@ *RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]

19.12 dBr
Ref 35.5 dBm *Att 5 dB SWT 3 s 857.000560897 MHz
Offget 4019 dB OBW [8.092948718 kHz

— 30 T~ T Crimfers iy = Temp | L [1TL OPW]
2.57 dBr
1 8%6.99587B397 MHz

= 2o T Terp |2 [T1 OpW]
e .09 dBr
WM 8%7.003966346 MHz

10 ¥

—10

——20 \y\h
L h AI
I

" |

—40 uw
it iy
——o0

Center 857 MHz 2.5 kHz/ Span 25 kHz
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8.5.63 H-CPM, DL Mask D, AGC, 857 MHz

@ “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 19.53 dir
Ref 32.8 dBm *Att 5 dB SWT 3 s 856.999439103 MHz
- 2 "\ff 4 4n o \,\T_AB fa=ryi 1730 79 = 1L
IIMIT CHECK — PA$S Temp |1 [T1 OFW]
1 .46 dBr '.'
20 T 8P6- 95575 P26 IVET
1 Tenp |2 [T1 OBW]
Enn!h ﬂl .51 dBr
IVL

8%7.003966346 MHz

11 i :
o A
)

=g

(@)
o
—]

’ v

Center 857 MHz 2.5 kHz/ Span 25 kHz

Date: 2.FEB.2023 16:23:01
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8.5.64 H-CPM, DL Mask D, AGC+3, 857 MHz

@ *RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]

19.44 dBr
Ref 35.5 dEm *Att 5 dB SWT 3 s 856.999399038 MHz
Offfet  40|9 dB OBW |8.09294$718 kHz

— 30 TVt T Ot~ jig - Temp | L [1TL OPW]
?.62 dBr
1 8%6.995875397 MHz

= 2o T Tep (2 [T O]
/e .14 dBr
, i 8%7.00396$346 MHz

r i
]

—10 hNJ,\A

~ —40
B | N
——o0
Center 857 MHz 2.5 kHz/ Span 25 kHz

Date: 2.FEB.2023 16:25:44

IVL

o

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

Page 89 of 167


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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8.5.65 H-DQPSK, DL Mask D, AGC, 857 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 18.12 dBr
Ref 32.8 dBm *Att 5 dB SWT 3 s 856.998717949 MHz
| O£, o 4010 Jo O] Q 5641028 kil
30—OFE * = T

IMIT CHECK PA{

n

Temp |1 [T1 CBW]

.69 arr[(IFN
;

20 8P6-S5ASTISST IVET
Temp |2 [T1 CBW]
e n W'W\f\ﬂ 80 cBr
| 1] Al /I | 1 IVL
10 Ubﬂ ¢ v wl 837.00468500 MHz
T

ﬂ
2

AV

I
|
o

Center 857 MHz 2.5 kHz/ Span 25 kHz

Date: 2.FEB.2023 16:23:53
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8.5.66 H-DQPSK, DL Mask D, AGC+3, 857 MHz

@ *RBW 100 Hz
VBW 300 Hz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1

]

17.81 dir
Ref 35.5 dBm *Att 5 dB SWT 3 s 857.000761218 MHz
Offget 4019 dB OBW [9.855769231 kHz
— 30 TV IT T Cricfory T = Tenp [L [T1 OfW]
b.aa ceo||IPN
7 8%6.994991987 MHz
g 20 Temp |2 [TL OPW]
ANDTY, .51 dBr
i IVL
| 4 b 8%7.004847756 MHz
~ 10 | | v
B \
C
ﬂw wﬂq )
~—10 /Au \l
20 Ie
/ f' \\ h
L 1L
)“5&’1\ 1= ﬂr\! W
ﬁﬂlﬁ&i{ﬁﬂrd " T
=50
~ —60
Center 857 MHz 2.5 kHz/ Span 25 kHz
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8.5.67 6.25 kHz, FM, DL Mask E, AGC, 868.9875 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 25.79 dBr
Ref 33 dBm *Att 5 dB SWT 1.2 s 868.987227564 MHz
- 59 Offhat 40lo ap oW 14 038461538 KI1
T T CK PASS Temp (1 [T1 OBW]
.19 cer|(IFN
- o0 n n 84:8—985 233 P
m Temp |2 [T1 OBW]
e 12 dBEr
T1 T - -

/\

\ /\ 8¢8.98924¢795 MHz

o

e
= | ]
P ——
=
T~ |

|

_’___/
— |
— |
—
- —

W\p v v ' i uw,u“\w““u\

Center 868.9875 MHz 1 kHz/ Span 10 kHz
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8.5.68 6.25 kHz, FM, DL Mask E, AGC+3, 868.9875 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 25.62 dBr
Ref 36.8 dBm *Att 5 dB SWT 1.2 s 868.987227564 MHz
Offget 40|99 dB OBW [4.03846]538 kHz
- g LIMTT CHEICK PASS Temp |1 [T7 ORA]
1 .97 cer|(IFN
A 868.98520$333 MHz
m _ZU fal 0 lan) — [’7"’1 /')M'V]
e .01 dBr
089244795 vaz| TF
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i
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=50

—e0

Center 868.9875 MHz 1 kHz/ Span 10 kHz
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8.5.69 12.5 kHz, FM, DL Mask D, AGC, 868.9875 MHz

% “RBAN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 25.57 dBr
Ref 33 dEm *Att 5 dB SWT 3 s 868.986418269 MHz
- 30 OffEat 40190 O ORI 6. 250000000 kH
IMITJdCHECK  PAgS Terp |1 [T1 OpW]
.07 der '.'
- 20 s
1 Terp |2 [T1 OW]
EAID% .06 dBr
I IVL
10 = 868, 000504808 Mz
4
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N4
- m
BS
——10
——20
e\
2AC

—60

Center 868.9875 MHz 2.5 kHz/ Span 25 kHz
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8.5.70 12.5 kHz, FM, DL Mask D, AGC+3, 868.9875 MHz

% 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 22.08 dBRr
Ref 36.8 dRm *Att 5 dB SWT 3 s 868.986378205 MHz
Offget  40l9 dB OBW [7.89262$205 kHz
- LIMIT CHECK ~— PASS Temp {1 [T1 ORN]
30
+.75 ceo|PN
1 8¢8.983453526 MHz
1 3 o oy o
] 20 = t S
Anat .97 dBr
L IVL
868.99134¢154 MHz
10
Tl 2
V
- C ﬂn .
~—10
— —20 3e
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—e0

Center 868.9875 MHz 2.5 kHz/ Span 25 kHz
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8.5.71 25 kHz FM, DL Mask G, AGC, 868.9875 MHz

@ “RBAN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 20.06 dBr
Ref 33 dBm *Att 5 dB SWT 1.15 s 868.991346154 MHz
- 30 Of f&at 4010 dB QORI Q74R5900Q kI
IIMIT CHECK — PA$S Temp [1 [T1 CfW]
1 .71 ce||IPN
Y faYel] o DAL
— 20 T (A e ar E= T T
g!zi Temp |2 [T1 OBW]
AID T, kTZ .35 dBr —
—10 / .‘ - \ 8¢8.9935 24 MHz
_ |
L)
MASK G
] n u” | T B
—20 l
< » =}
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~—30 H v
oy R ”WW”WNWWM
~—50
~—60
Center 868.9875 MHz 10 kHz/ Span 100 kHz
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ENGINEERING,Inc.

8.5.72 25 kHz FM, DL Mask G, AGC+3, 868.9875 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 19.90 dBr
Ref 36.8 dBm *Att 5 dB SWT 1.15 s 868.991346154 MHz
Offget 4019 dB OBW 12.33974B590 kHz
- LIMIT CHECK ~— PASS Temp {1 [T1 ORN]
30
.55 cer|(IFN
1 8¢8.981250000 MHz
l.-‘-o; I v T [l val
20 = T =0
/e .32 dir
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hm 8¢8.993589744 MHz
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i "L Ul

=50

—e0

Center 868.9875 MHz 10 kHz/ Span 100 kHz
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8.5.73 C4FM, DL Mask D, AGC, 868.9875 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 19.34 dBr
Ref 33 dBm *Att 5 dB SWT 3 s 868.986738782 MHz
| OfFfbat a0lo ap o=y Q72754641 Q ki
30

IMIT CHECK PA{

n

Temp |1 [T1 CBW]
4.05 e ||PN

1
ogoache

20 T e e
Temp |2 [T1 OBW]
g ﬂ\wh 2.39 dBr
| | A VL
10 ¥ 8¢8.99142¢282 Mz
T
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ﬂ
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< » =}
- 1l li #
[ ﬂuuu
——40 I i
~—60
Center 868.9875 MHz 2.5 kHz/ Span 25 kHz
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8.5.74 C4FM, DL Mask D, AGC+3, 868.9875 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 19.37 dBr
Ref 36.8 dBm *Att 5 dB SWT 3 s 868.986458333 MHz
Offget 40|99 dB OBW |8.01282(513 kHz
| LIMTT CHEICK PASS Temp |1 [T7 ORA]
30
.35 cer|(IFN
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.98341B462 MHz
T Fe o

1
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Center 868.9875 MHz 2.5 kHz/ Span 25 kHz
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8.5.75 H-CPM, DL Mask D, AGC, 868.9875 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 18.58 dBRr
Ref 33 dBm *Att 5 dB SWT 3 s 868.986979167 MHz
-0 Offhat a0lo ap @ =i 52564103 kil
IIMIT CHECK  PA$S Temp |1 [T1 OFW]
+.38 ceo|PN
- o0 1 R R e
1 Tenp |2 [T1 OBW]
g —(.20 dBr
I IVL
10 B48.99134¢154 VHZ
_(‘ b ?
BS

] N

Center 868.9875 MHz 2.5 kHz/ Span 25 kHz
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8.5.76 H-CPM, DL Mask D, AGC+3, 868.9875 MHz

@ *RBW 100 Hz
VBW 300 Hz

849 NW State Road 45, Newberry, Florida 32669

Marker 1 [T1 ]

19.31 dBrx
Ref 36.8 dBm *Att 5 dB SWT 3 s 868.986899038 MHz
Offget 4019 dB CBW [8.133012820 kHz
- g LIIMTT CHHECK =~ PASS Teme |1 [T1 ORA]
1.47 dBr
1 8¢8.98333B333 MHz
e ] BN P
e (.62 dBr
J 8648.99146$346 Mz
—10 } ¥
M
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-1 r“\ilr
~—20 it
| UK D l “ |
i ..I\NJ |
—40 MM f o
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~—60
Center 868.9875 MHz 2.5 kHz/ Span 25 kHz
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8.5.77 H-DQPSK, DL Mask D, AGC, 868.9875 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 18.48 dBRr
Ref 33 dBm *Att 5 dB SWT 3 s 868.987740385 MHz
|- OffEat A010 8 QORInl 9 [O1N kI
30 -

IMIT CHECK PA{

n

Temp |1 [T1 CBW]
+.76 ceo|PN

1 PNUTE P
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20

Temp |2 [T1 CBW]
= i i0
| " - Nl IVL
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Center 868.9875 MHz 2.5 kHz/ Span 25 kHz

Date: 2.FEB.2023 16:35:59

Page 102 of 167

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.

8.5.78 H-DQPSK, DL Mask D, AGC+3, 868.9875 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 18.52 dBRr

Ref 36.8 dBm *Att 5 dB SWT 3 s 868.987700321 MHz

Offpet 40|99 dB OBW |9.775641026 kHz
LIIMTT CHHECK =~ PAY Temp |1 [T7 CORA
30

.46 ce||IFN
8¢8.982572115 MHz
[’7"’1 /m'!]
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Center 868.9875 MHz 2.5 kHz/ Span 25 kHz
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8.6 Noise Figure

Referenced from test report "TR_6057-23_DL_FCC 90_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 TRANSMITTER |  ANALYZER
LOAD
Test Results, Out-of-band Rejection and Class of Operation
Operating Band (MHz) Link Direction Noise Figure (dB) Limit (dB)
788- 805 MHz Downlink 478 <9dB
806- 824 MHz Downlink 497 <9dB
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8.7 Out-of-Band/Out-of-Block Emissions (Intermodulation Products)

Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

Limits from FCC Parts 2.1051, FCC Pt. 90.219(d)(6)(i), FCC Pt. 90.219(e)(3) and test procedure from ANSI
C63.26-2015 and FCC KDB 935210 D05 vO1r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
UNDER TEST

STANDARD
TRANSMITTER
LOAD

—

SPECTRUM
ANALYZER
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Intermodulation Products Spectrum Plots

8.7.1 6.25 kHz Signal, Downlink, AGC, 758.0125 MHz

RBA 300 Hz
VBA 3 kiHz

Ref 37.5 dBm *Att 5 dB SNI 1.15 s

Marker 2 [T1 ]
—48.50 dBx
758.062500000 MHz

| Of et 40 .9 dn Matker 1 [T1 1
30 —he.50 dar
— 20 55062500000 i ||IEN
—10
- 1o IVL
——20
i I .
i T
e P ke bk pal P A gl =
—50 v | L IR
_ 60 aC
Center 758.0125 Miz 10 kiiz/ Scan 100 kiz
Tx Channel
Bandwidith 12.5 KHz Power 27.76 dBm
Adjacent Channel _
Eomcbridith - Lower 13.34 dBm
Spacing 12.5 kiz Upper -24.43 dBm

Date: 31.JAN.2023 16:03:02
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TIMCO

ENGINEERING,Inc.

8.7.2 6.25 kHz Signal, Downlink, AGC+3dB, 758.0125 MHz

@ 4 RER 300 Hz Marker 2 [T1 ]
VBA 3 kiz —42.95 B
Ref  37.5 cBm *Att 5 aB SWT 1.15 s 758062500000 MHz
_offder a0 dam NEEE
30 —h2 .95 cBr
— 20 758- 06250000 iz || IEN
10
!n- 4
@ ~C
~—10 VL
——20 l
- g 1
- T RIFA VLR
A e e e
60 | ac
Center 758.0125 MHz 10 kiz/

Spcan 100 kiz
Tx Channel

Bandwidth 12.5 kHz

Power 27.69 dBm
Adjacent Chamnel
%imdm 10 Kz Lower -13.98 dBm
Spacing 12.5 kHz Upper -23.91 dBm

Date: 31.JAN.2023 16:05:07
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Timco Engineering, Inc., an 1A Company
849 NW State Road 45, Newberry, Florida 32669
(352) 472-5500 / testing@timcoengr.com

8.7.3 12.5 kHz Signal, Downlink, AGC, 758.0125 MHz

4 REA 300 Hz Marker 2 [T1 ]
VER 3 kiz —49.38 cBr
Ref 37.5 dBn AALE 5 dB SWI 1.15 s 758.062500000 MHz
L —Offdet 40 A cp atker 1 [T ]
i —19.38 B
20 758- 06250000 iz || IEN
10
1 R
ey | ©
m—10 vL
——20 ’
——30 .
B I | PO
Iy WA AR T AP T NI
I —50 IB
_—60 2C
Center 758.0125 Miz 10 kiiz/ Scan 100 kifz
Tx Chamnel
Bandwidth 25 KHz Power 30.12 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 13.93 dBm
Spacing 20 Kz Upper -24.16 dBm

Date: 1.FEB.2023 08:13:01
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TIMCO

ENGINEERING,Inc.

8.7.4 12.5 kHz Signal, Downlink, AGC+3dB, 758.0125 MHz

4 REA 300 Hz Marker 2 [T1 ]
VER 3 kiz —46.92 B
Ref 37.5 dBn AALE 5 dB SWI 1.15 s 758.062500000 MHz
L —Offdet 40 A cp atker 1 [T ]
O —16.92 B
— 20 758- 06250000 iz || IEN
10
1 R
ey | ©
m—10 vL
——20
. | I |
RO PO M [
o] W PP My byl P 4 ==
_—60 2C
Center 758.0125 Miz 10 kiiz/ Scan 100 kifz
Tx Chamnel
Bandwidth 25 KHz Power 27.47 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 14.43 dBm
Spacing 20 kHz Upper -23.89 dBm

Date: 1.FEB.2023 08:14:35
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TIMCO

ENGINEERING,Inc.

8.7.5 25 kHz Signal, Downlink, AGC, 758.0125 MHz

4 REA 300 Hz Marker 2 [T1 ]
VER 3 kiz —48.79 B

Ref 37.5 dBn AALE 5 dB SNI 1.15 s 758.062500000 MHz

| offdet |40 d dap atker 1 [T ]

30 —48.79 B

— 20 758 j06z5poooq iz || IEN

10

1 R
ey | ©

~—10 vL
——20 ,
——30
] Tk |
WOk N AT e T AN rs
=507 e
—_60 1 IIK
Center 758.0125 Miz 10 kiiz/ Scan 100 kifz

Tx Chamnel

Bandwidth 50 kHz Power 27.33 dBm
Adjacent Channel _

Bomcbridith 10 Wiz Lower 14.36 dBm
Spacing 40 kHz Upper -24.60 dBm

Date: 1.FEB.2023 08:47:48
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TIMCO

ENGINEERING,Inc.

8.7.6 25 kHz Signal, Downlink, AGC+3dB, 758.0125 MHz

4 REX 300 Hz Marker 2 [TL ]
VBA 3 kiz —43.51 B
Ref  37.5 cBm *Att 5 aB SWT 1.15 s 758062500000 MHz
| offger la0.don aber 1] 1
—h3.51] cer
20 758 j06z5poooq iz || IEN
10
1 =l
e | ¢
=10 VL
——20 ,
— —30 ’ I
1 1
—_40
e R AT A, A ey fpa]| =
—50 v e
_—e0 ! ac
Center 758.0125 MHz 10 kHz/ Scan 100 kiHz

Tx Channel
Bandwidth 50 kHz

Power 27 .22 dBm
Adjacent Chamnel
%imdm 10 Kz Lower -14.30 dBm
Spacing 40 kiiz Upper -25.01 dBm

Date: 1.FEB.2023 08:48:27
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TIMCO

ENGINEERING,Inc.

8.7.7 6.25 kHz Signal, Downlink, AGC, 766 MHz

4 REX 300 Hz Marker 2 [TL ]
VER 3 kiz —49.02 B
Ref  37.5 cBm *Att 5 aB SWT 1.15 s 765. 950000000 MHz
- —Offget 40 9 am NEEE
—ho.02 cbr
20 765 -os00po000 iz || IEN
10
EE: -
e | ¢
(]
—-10
——20
——30
=40

Bandwidth 12.5 kHz

Power 27.44 dBm
Adjacent Chamnel
emctriaih 10 Kz Lower -24.53 dBm
Spacing 12.5 kHz Upper -13.23 dBm

Date: 31.JAN.2023 16:09:43

Page 112 of 167

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, 766 MHz

@ * REA 300 Hz Marker 2 [T1 ]
VBR 3 Kiz —51.44 dbn
Ref 37.5 dBm *Att 5 dB SWI 1.15 s 765. 950000000 MHz
L Offger 40 dop abker 1 [T 1
—$1.44 dbn
— 20 765 -os00po000 iz || IEN
10
1 R
ey | ©
——10 vL
——20 i
——30 “
_740 n 4
e WY ATl i -
i 1 Ie
——6C T T T T T T | 2C
Center 766 Miz 10 kiz/ Scan 100 kiz
Tx Chamnel
Bandwicith 12.5 kHz Power 27.44 dBm
Adjacent Chamnel _
vicith 10 Wiz Lower 24 .58 dBm
Spacing 12.5 kiz Upper -13.25 dBm

Date: 31.JAN.2023 16:10:36
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TIMCO

ENGINEERING,Inc.

8.7.9 12.5 kHz Signal, Downlink, AGC, 766 MHz

@ 4 RER 300 Hz Merker 2 [T1 ]
VBAR 3 kHz —47.05 dBx
Ref 37.5 dém ALt 5 dB SNI 1.15 s 765 .950000000 MHz
| Offdet 409 AR atker 1 [T] 1
30 —417.05 dBx
—20 765 os00p0000 iz | IEN
10
1 =l
e | ¢
=10 VL
——20
. I ! |
= (A A PP O
S ANV, A AT AT T YAV YER Y TRV AT S
— —60 2C
Caenter 766 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 kiHz Power 27 .47 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 14.04 dBm
Spacing 20 Kz Upper -24.19 dBm

Date: 1.FEB.2023 08:18:55

Page 114 of 167

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.

8.7.10 12.5 kHz Signal, Downlink, AGC+3dB, 766 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]

VBA 3 kHz

—-44.15 dbn
Ref 37.5 dBm *Att 5 dB SNI 1.15 s 765.950000000 MHz
| Offdet 40.9 ap ptker 1 [T] 1
30
h4.15 dbn
20 765 -os00po000 iz || IEN
—10
1 R
ey | ©
——10 vL
——20
] ﬁ
2> * L \AJ A
—40 Ak
Bk ‘"W ity T o Uy g ==
_ 60 ! 2c
Center 766 Miz 10 kHz/ Scan 100 kiz
Tx Chamnel
Bandwicith 25 KHz Power 27.43 dBm
Adjacent Chamnel _
it 10 Wiz Lower 14.12 dBm
Spacing 20 kHz Upper -23.61 dBm

Date: 1.FEB.2023 08:19:31
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TIMCO

ENGINEERING,Inc.

8.7.11 25 kHz Signal, Downlink, AGC, 766 MHz

4 RBR 300 Hz Marker 2 [T1 ]
VBR 3 kHz —-47.41 den
Ref 37.5 dBm *Att 5 dB SWI 1.15 s 765. 950000000 MHz
_ Offget 40.9 dr arker |1 [T] 1
—17.41 den
— 20 765 os00poooq iz || IEN
10
1 il
oI
——10 vL
——20
- 50 "\
7 —40 L
AR bl s ==
T S » 2]
— 1 1 1 K
Center 766 Miz 10 kHz/ Scan 100 kiz
Tx Chamnel
Bandwicith 50 kHz Power 27 .22 dBm
Adjacent Chamnel _
vicith 10 Wiz Lower 14.42 dBm
Spacing 40 kHz Upper -24.28 dBm

Date: 1.FEB.2023 08:49:57
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TIMCO

ENGINEERING,Inc.

8.7.12 25 kHz Signal, Downlink, AGC+3dB, 766 MHz

4 REA 300 Hz Marker 2 [TL ]
VER 3 kiz —44.96 B
Ref 37.5 cBmn AArt 5 dB SWT 1.15 s 765. 950000000 MHz
L tOoffger 40 o am e 1] g
—h4.96 B
— 20 765 os00poooq iz || IEN
10
EE: -
e | ©
(]
10 VL
——20 ,
——30 ’

Ay iy .J l

i«_@gmmwww L] g ] M“‘Wi

10 kHz/ Scan 100 kiHz
Tx Chamnel

Bandwidth 50 kiz Power 27.21 dBm
Ad: t Channel

N S Lower -14.06 dBm
Spacing 40 kHz Upper -24.11 dBm

Date: 1.FEB.2023 08:50:32
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TIMCO

ENGINEERING,Inc.

8.7.13 6.25 kHz Signal, Downlink, AGC, 774.9875 MHz

4 REX 300 Hz Marker 2 [T1 ]
VBR 3 Kiz —50.13 dbn
Ref 37.5 dBm At 5B SWI 1.15 s 774.937500000 MHz
- —Offget 409 ch abker 1 [T 1
0 —$0.13 dbn
— 20 772-5375p0000 iz || Il
10
1 il
ey | ©
m—10 vL
—20 f A
——30
. T
9 | | S » 2]
—60 T T T 2C
Center 774.9875 Miz 10 kiiz/ Scen 100 kilz
Tx Chamnel
Bandwidth 12.5 kiz Power 30.14 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 23.64 dBm
Spacing 12.5 kiz Upper -13.06 dBm

Date: 31.JAN.2023 16:12:04
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TIMCO

ENGINEERING,Inc.

8.7.14 6.25 kHz Signal, Downlink, AGC+3dB, 774.9875 MHz

4 REA 300 Hz Marker 2 [T1 ]
VER 3 kiz —45.52 B
Ref 37.5 dBn AALE 5 dB SNI 1.15 s 774.937500000 MHz
_ Offset 40.9 dr arker 1 [T] 1
0 —hs.52 cBr
— 20 772-5375p0000 iz || Il
10
1 R
ey | ©
——10 vL
fﬂ
——30
—aQ i A i t-‘m A ’ ” n
@Mm,/mwmmwmu Wi 7 WV LN o o e =
_—60 2C
Center 774.9875 Mz 10 kiiz/ Scen 100 Kz
Tx Chamnel
Bandwicith 12.5 kHz Power 27.75 dBm
Adjacent Chamnel _
it 10 Wiz Lower 23.37 dBm
Spacing 12.5 kiz Upper -13.26 dBm

Date: 31.JAN.2023 16:12:48
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TIMCO

ENGINEERING,Inc.

8.7.15 12.5 kHz Signal, Downlink, AGC, 774.9875 MHz

@ 4 RER 300 Hz Marker 2 [T1 ]

VBA 3 kHz

—-47.01 dBn
Ref 37.5 dBm *Att 5 dB SWI 1.15 s 774.937500000 MHz
L Offger 40 dop ptker 1 [T] 1
—17.01 den
— 20 772-5375p0000 iz || Il
—10
1 R
ey | ©
10 VL
——20
f
——30
» | . AN T
KFi Wi Py W \«MW\JWW ES
= Ie
——60 T | 2C
Center 774.9875 Miz 10 kHz/ Scan 100 kiz
Tx Chamnel
Bandwidth 25 Kz Power 27.71 dBm
Adjacent Channel _
B dth 10 ke Lower 14.22 dBm
Spacing 20 Kz Upper -23.78 dBm

Date: 1.FEB.2023 08:21:24
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TIMCO

ENGINEERING,Inc.

8.7.16 12.5 kHz Signal, Downlink, AGC+3dB, 774.9875 MHz

4 RER 300 Hz Marker 2 [T1 ]
VER 3 kiz -45.82 A
Ref 37.5 cBm *Art 5 dB SWI 1.15 s 774937500000 MHz
L —Offdet 40 A cp atker 1 [T ]
O —15.82 A
— 20 772-5375p0000 iz || Il
10
1 il
ey | ©
m—10 vL
——20 ! ﬂ
——30
A | |
O b o Wy NP ) WMWWM =
—_60 T ||K
Center 774.9875 Miz 10 kiiz/ Scan 100 kifz
Tx Channel
Bandwidth 25 Kz Power 27.66 dBm
Adjacent Channel _
Bomcbricih 10 ke Lower 14.67 dBm
Spacing 20 Kz Upper -23.49 dBm

Date: 1.FEB.2023 08:22:00
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8.7.17 25 kHz Signal, Downlink, AGC, 774.9875 MHz

@ 4 RBX 300 Hz Marker 2 [T1 ]
VBR 3 kHz —44.85 B
Ref 37.5 dBn AALE 5 dB SNI 1.15 s 774.937500000 MHz
L Offdet 40 A o otker |1 [T] 1
h4.85 B
20 [ﬂ T7a1os7spoooq iz || Il
10
1 R
ey | ©
~—10 vL
——20
- 3 "\
£ 40 }
&MQAMW I e T AW WA AR 2=
—50 i » =}
_—60 2C
Center 774.9875 Mz 10 kiiz/ Scen 100 Kz
Tx Chamnel
Bandwidth 50 Kz Power 30.11 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 23.93 dBm
Spacing 40 kHz Upper -14.38 dBm

Date: 1.FEB.2023 08:52:05
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TIMCO

ENGINEERING,Inc.

8.7.18 25 kHz Signal, Downlink, AGC+3dB, 774.9875 MHz

4 REX 300 Hz Marker 2 [TL ]
VER 3 kiz —48.31 B
Ref  37.5 cBm *Att 5 aB SWT 1.15 s 774.937500000 MHz
| offger la0.don aber 1] 1
I —hg.31] cer
20 ’ T7a1os7spoooq iz || Il
10
EE: -
e | ©
(]
10 VL
——20
|
=30 ﬂ t
=40 An“! ul L A 1
ol i 74 g i WWW =
S0 e
—60 - T 2C
Center 774.9875 MHz 10 kiz/ Span 100 kiz

Tx Channel
Bandwidth 50 kHz

Power 27.39 dBm
Adjacent Chamnel
%imdm 10 Kz Lower -24 .56 dBm
Spacing 40 iz Upper -14.38 dBm

Date: 1.FEB.2023 08:52:44
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TIMCO

ENGINEERING,Inc.

8.7.19 6.25 kHz Signal, Downlink, AGC, 851.0125 MHz

4 RBR 300 Hz Marker 2 [T1 ]
VBR 3 Kiz -48.65 dbn
Ref 37.5 dBm *Att 5 dB SWI 1.15 s 850. 962500000 MHz
- g Offdet- 40 .9 dR ofker 1 [T 1
1S.65 dBr
20 50-o625p0000 i || IEN
10
2k
ey | ¢
——10 vL
——20 n
L ) 1
- | IINA L. N
-, 1 , vw M
Rl T ) A G A S o ==
——50 i » =}
_ 60 2c
Center 851.0125 Miz 10 kiz/ Scan 100 kiz
Tx Chamnel
Bandwicith 12.5 kHz Power 30.22 dBm
Adjacent Chamnel _
vicith 10 Wiz Lower 15.60 dBm
Spacing 12.5 Kz Upper -23.38 dBm

Date: 31.JAN.2023 16:14:21
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8.7.20 6.25 kHz Signal, Downlink, AGC+3dB, 851.0125 MHz

4 REA 300 Hz Marker 2 [T1 ]
VER 3 kiz —43.21 B
Ref 37.5 cBmn AArt 5 dB SWI 1.15 s 850. 962500000 Mz
- —Offget 40 9 am NEEE
h3.21 cbn
20 =o-oezspooo0 iz || I
10
o=l
(]
10 VL
——20 n
=30 ! A
3 i |

1
%
§=-—

Ry R bR

|60 !

Caenter 851.0125 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 12.5 kHz Power 28.13 dBm
Adjacent Channel

Bomcbridith 10 Wiz Lower -16.26 dBm
Spacing 12.5 kiz Upper -23.39 dBm

Date: 31.JAN.2023 16:14:56
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TIMCO

ENGINEERING,Inc.

8.7.21 12.5 kHz Signal, Downlink, AGC, 851.0125 MHz

4 RER 300 Hz Marker 2 [T1 ]
VBR 3 kHz —45.23 dbn
Ref 37.5 cBm *Art 5 dB SWI 1.15 s 850. 962500000 MHz
L Offger 40 dop ptker 1 [T] 1
—15.23 chr
— 20 A 50-o625p0000 i || IEN
10
1 il
e | ©
m—10 vL
——20
~—30 ﬂ 1
| I IR AV AT | I |
Tl g it MY Y BT \“U\MW\W«WW1 BS
') b ' e
—_60 T 1 IIK
Center 851.0125 Miz 10 kHz/ Scan 100 Kz
Tx Channel
Bandwidth 25 Kz Power 27.98 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 17.21 dBm
Spacing 20 Kz Upper -24.96 dBm

Date: 1.FEB.2023 08:23:28
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8.7.22 12.5 kHz Signal, Downlink, AGC+3dB, 851.0125 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]

VBR 3 Kiz —-46.96 dBn
Ref 37.5 dBm *Att 5 dB SWI 1.15 s 850. 962500000 MHz
L Offger 40 dop abker 1 [T 1
O . -16.96 dbn
— 20 50-o625p0000 i || IEN
10
1 il
e | ©
10 IVL
——20
——30
: i WAR ALY -
M«fﬁdf'«mw o b A N NW £S
—50 ¥ i » =}
IIK
Center 851.0125 Miz 10 kiiz/ Scan 100 kiz
Tx Chamnel
Bandwidth 25 Kz Power 27.94 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 17.30 dBm
Spacing 20 kHz Upper -26.53 dBm

Date: 1.FEB.2023 08:24:06
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8.7.23 25 kHz Signal, Downlink, AGC, 851.0125 MHz

4 REA 300 Hz Marker 2 [TL ]
VER 3 kiz —45.41 B
Ref 37.5 cBmn AArt 5 dB SWT 1.15 s 850.962500000 Mz
L tOoffger 40 o am e 1] g
i h5.41 e
20 S0 o6z5p000] iz ||IEN
10
o=l
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10 VL
_—ZU 1
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I e A T N PP A ] ==

3ae
— —60 2
Caenter 851.0125 MHz 10 kHz/ Scan 100 kHz
Tx Chanmnel
Banduwidth 50 Kz Power 30.10 dBm
oain 10 s Lower ~27.17 dBm
Spacing 40 iz Upper -17.65 dBm

Date: 1.FEB.2023 08:54:07
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8.7.24 25 kHz Signal, Downlink, AGC+3dB, 851.0125 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]

VBR 3 kHz —-45.26 dbn
Ref 37.5 dBm *Att 5 dB SWI 1.15 s 850. 962500000 MHz
L rQffger 40 d R otker |1 [T] 1

i -15.26 den
— 20 S0 o6z5p000] iz ||IEN
10

2k

e | ©
~—10 vL
~—20 i
=30 ﬂ

4 1

il AT oy I s
—4 Ie
60 2c
Center 851.0125 Miz 10 kHz/ Scan 100 Kz
Tx Chamnel
Bandwidth 50 Kz Power 27.66 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 27.76 dBm
Spacing 40 Mz Upper -17.71 dBm

Date: 1.FEB.2023 08:54:47
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8.7.25 6.25 kHz Signal, Downlink, AGC, 857 MHz

4 RBR 300 Hz Marker 2 [T1 ]
VBR 3 Kiz —-44.43 dbn

Ref 37.5 dBm *Att 5 dB SWI 1.15 s 856. 950000000 MHz
_ Offset 40.9 dr arker 1 [T] 1

0 —h4.43 cbn
— 20 5. 050000000 i || IEN

10
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e | ©
——10 vL
——20
L 1 1

——30
274 ﬂ A ’ i 1 'IU N [\ n | I
e T T A A AR W TR T A A =
= 50 Ie
_ 60 2c
Center 857 Miz 10 kiiz/ Scen 100 kilz
Tx Chamnel
Bandwicith 12.5 kHz Power 28.59 dBm
Adjacent Chamnel _
it 10 Wiz Lower 15.90 dBm
Spacing 12.5 kiz Upper -22.40 dBm

Date: 31.JAN.2023 16:16:11
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8.7.26 6.25 kHz Signal, Downlink, AGC+3dB, 857 MHz

4 REA 300 Hz Marker 2 [T1 ]
VER 3 kiz —46.52 B
Ref 37.5 cBmn AArt 5 dB SWI 1.15 s 856. 950000000 Mz
- —Offget 40 9 am NEEE
.52 cBr
— 20 5. 050000000 i || IEN
10
1 R
ey | ©
10 VL
——20
'l
——30
- ] \ N“«Wﬁu l
L P N T T o i -
=50 e
——60 T | 2C
Center 857 MHz 10 kiz/

Bandwidth 12.5 kHz

Power 28.56 dBm
Adjacent Chamnel
%imdm 10 Kz Lower -16.29 dBm
Spacing 12.5 kHz Upper -23.48 dBm

Date: 31.JAN.2023 16:17:00
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8.7.27 12.5 kHz Signal, Downlink, AGC, 857 MHz

4 REA 300 Hz Marker 2 [TL ]
VER 3 kiz —46.65 B
Ref 37.5 cBmn AArt 5 dB SWT 1.15 s 856. 950000000 Mz
- —Offget 40 9 am NEEE
. h6.65 cBn
— 20 5. 050000000 i || IEN
10
EE: -
e | ¢
(]
10 VL
——20

@ﬁgdﬂ \\;mewh[w wﬁ”\ﬁmwﬂﬁmww“w -

Center 857 MHz 10 KHz/ Scan 100 kHz

Bandwidth 25 kHz

Power 28.37 dBm
Adjacent Chamnel
%imdm 10 Kz Lower -17.68 dBm
Spacing 20 kiz Upper -24.16 dBm

Date: 1.FEB.2023 08:25:22
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8.7.28 12.5 kHz Signal, Downlink, AGC+3dB, 857 MHz

4 REA 300 Hz Marker 2 [TL ]
VER 3 kiz —46.10 B
Ref 37.5 cBmn AArt 5 dB SWI 1.15 s 856. 950000000 Mz
- —Offget 40 9 am NEEE
. 16.10 o
20 5. 050000000 i || IEN
10
o=l
==
(]
10 VL
——20
~—30 ﬂ i
“ ln‘ll A"'\y\

R T W T A g

—50 e
——60 AC
Center 857 MHz 10 kHz/ Span 100 kHz

Tx Channel

Bandwidth 25 Khz Power 28.35 dBm
Acjecent Chamnsl 10 1 Lower -17.56 dBm
Spacing 20 Kz Upper -25.10 dBm

Date: 1.FEB.2023 08:26:00
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8.7.29 25 kHz Signal, Downlink, AGC, 857 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]

VBR 3 kHz —44.25 B
Ref 37.5 dBn AALE 5 dB SNI 1.15 s 856. 950000000 MHz
L Offdet 40 A o otker |1 [T] 1
—h4.25 cBr
— 20 t 56 o500po00] iz ||IEN
10
Y
ey | ©
——10 vL
——20
W n
L e T I G e LG e a— S
Ay A/ B
— Ie
_—60 2C
Center 857 Miz 10 kHz/ Scen 100 Kz
Tx Chamnel
Bandwicith 50 kHz Power 28.15 dBm
Adjacent Chamnel _
vicith 10 Wiz Lower 17.64 dBm
Spacing 40 kHz Upper -26.01 dBm

Date: 1.FEB.2023 08:55:57
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8.7.30 25 kHz Signal, Downlink, AGC+3dB, 857 MHz

4 REA 300 Hz Marker 2 [T1 ]
VBR 3 kHz -48.75 dbn
Ref 37.5 dBn AALE 5 dB SNI 1.15 s 856. 950000000 MHz
L rQffger 40 d R otker |1 [T] 1
. h8.79 B
— 20 56 o500po00] iz ||IEN
10
1 R
ey | ©
——10 vL
——20
::4313 ’ A .INI\”‘ W A
bl Lo [V P g g ] et s
——50 Ie
60 ! 2C
Center 857 Miz 10 kHz/ Scan 100 kiz
Tx Chamnel
Bandwicith 50 kHz Power 28.10 dBm
Adjacent Chamnel _
vicith 10 Wiz Lower 17.84 dBm
Spacing 40 kHz Upper -27.00 dBm

Date: 1.FEB.2023 08:56:32
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8.7.31 6.25 kHz Signal, Downlink, AGC, 868.9875 MHz

4 RBR 300 Hz Marker 2 [T1 ]
VBR 3 Kiz -46.12 dbn
Ref 37.5 dBm *Att 5 dB SWI 1.15 s 868.937500000 MHz
L Offger 40 dop abker 1 [T 1
O -16.12 dbn
— 20 g5 o375poo00 viz || PN
10
.
e | ©
m—10 vL
- 20 ‘\ ﬂ
- 30 ! i
) RN L T
oy AW AITRTY 1Y T TSV ATy YA T Tl T AR PR s -
I —50 IB
_ 60 2c
Center 868.9875 Miz 10 kiiz/ Scen 100 kiz
Tx Channel
Bandwidth 12.5 kiz Power 28.71 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 22.96 dBm
Spacing 12.5 kHz Upper -13.91 dBm

Date: 31.JAN.2023 16:18:26
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8.7.32 6.25 kHz Signal, Downlink, AGC+3dB, 868.9875 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]

VBR 3 Kiz —-45.04 dBn
Ref 37.5 dBm *Att 5 dB SWI 1.15 s 868.937500000 MHz
L Offger 40 dop abker 1 [T 1
15.04 dBr
20 g5 o375poo00 viz || PN
10
1 il
e | ©
m—10 vL
|
——20
- =g } l A 1
i RN WL T
Al ] My M Yo AT P A U M Bs
~ 50 L i » =}
_ 60 2c
Center 868.9875 Miz 10 kHz/ Scan 100 Kz
Tx Channel
Bandwidth 12.5 kiz Power 28.67 dBm
Adjacent Channel _
Bomcbridith 10 Wiz Lower 23.94 dBm
Spacing 12.5 kHz Upper -14.52 dBm

Date: 31.JAN.2023 16:19:09
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8.7.33 12.5 kHz Signal, Downlink, AGC, 868.9875 MHz

4 REA 300 Hz Marker 2 [TL ]
VER 3 kiz —46.54 B
Ref 37.5 cBmn AArt 5 dB SWT 1.15 s 868. 937500000 Miz
- —Offget 40 9 am NEEE
—h6.54 cBr
20 s5-o375p0oo00 viz || IEN
10
o=l
(]
10 VL
—20 ! A
7 fl ]

S T O A P waﬂnw -

=50 e
— —60 2C
Center 868.9875 MHz 10 KHz/

Scan 100 kiHz
Tx Channel
Bandwidth 25 kHz

Power 28.57 dBm
Adjacent Chamnel
%imdm 10 Kz Lower -25.29 dBm
Spacing 20 kiz Upper -16.25 dBm

Date: 1.FEB.2023 08:27:52
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8.7.34 12.5 kHz Signal, Downlink, AGC+3dB, 868.9875 MHz

4 REA 300 Hz Marker 2 [T1 ]
VER 3 kiz —46.54 B
Ref 37.5 cBmn AArt 5 dB SWI 1.15 s 868. 937500000 Miz
- —Offget 40 9 am NEEE
h6.54 cBn
— 20 s5-o375p0oo00 viz || IEN
10
1
(]
10 VL
—20 ! A
l

sk e

=50 I
— —60 2C
Center 868.9875 MHz 10 KHz/

Scan 100 kiHz
Tx Channel
Bandwidth 25 kHz

Power 28.57 dBm
Adjacent Chamnel
%imdm 10 Kz Lower -25.29 dBm
Spacing 20 kiz Upper -16.25 dBm

Date: 1.FEB.2023 08:27:52
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8.7.35 25 kHz Signal, Downlink, AGC, 868.9875 MHz

@ 4 RER 300 Hz Marker 2 [T1 ]
VBAR 3 kHz —-51.37 d&x
Ref 37.5 dém *Att 5 dB SWI 1.15 s 868.937500000 IVHz
- 30 Of faet 40 .9 dn Atker |1 [T1 1
‘ $1.37 dax
20 s 1o375p000] iz || IEN
10
1 R
e | ¢
~—10 —~™vr
——20 ﬂ
——30
- 4 ﬂ W 1 Il J h N 1 .“
7 ﬁwwWwa‘mwwwﬂ_wpr -
—50 IB
—60 1 2C
Canter 868.9875 MHz 10 kHz/ Scan 100 kHz

Tx Channel
Bandwidth 50 kHz

Power 28.30 dBm
Adjacent Chamnel
%imdm 10 Kz Lower -26.80 dBm
Spacing 40 iz Upper -17.40 dBm

Date: 1.FEB.2023 08:57:46
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8.7.36 25 kHz Signal, Downlink, AGC+3dB, 868.9875 MHz

®

* RBA 300 Hz

Marker 2 [Tl ]

VER 3 kiz —-50.56 Bt
Ref 37.5 cBmn AArt 5 dB SWT 1.15 s 868. 937500000 Miz
L tOoffger 40 o am e 1] g
i —$0.56 B
20 g5 1o375poooq iz || IEN
10
1
(]
~—10 VL
_—20 1
T 1] |
| I

A A A AT AR AR A ==

Center 868.9875 MHz
Tx Channel
Bandwidth 50 kHz

Adjacent Channel
Bandwidth 10 kHz
Spacing 40 kHz

Date: 1.FEB.2023 08:58:26

10 kHz/

Power

Lower
Upper

Scan 100 kiHz

28.19 dBm

-26.43 dBm
-17.51 dBm
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8.8 Emission Mask, Out-of-Band

Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

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

Note: Testing was done simultaneously on all combinations of Uplinks and Downlinks to address co-location

of signals.
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Conducted Emissions Spectrum Plots

8.8.1 30 MHz to 1 GHz, 758.0125 MHz

@ “RBW 100 kHz
VBN 300 kHz

Marker 1 [T1 ]

27.65 dRr
Ref 37.5 dBm *Att 5 dB SWT 100 ms 759.054487179 MHz
Offfet  40]9 dB Markdr 2 [T1]]
| 1 —4(0.37 dBx
30 Y 5]1.80102%641 Mz
= |
E— 0
- 10
— C
- 10
Dl -13 {Bm
- 20
- 30
-4
- 50
- 60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 30.JAN.2023 16:51:34
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8.8.2 1 GHz to 10" Harmonic, 758.0125 MHz

@ ARBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz —30.04 dBr
Ref 37.5 dBm *Att 5 dB SWT 45 ms 4.219951923 GHz
Offpet  40|9 B
50 BN
H‘IDA\ ZU
IVL
—10
- BS
——10
D1 -13 ¢Em
——20 =
2C
1
=30 WMM&WWWWMW
WM
——40
~ 50
~—60
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 30.JAN.2023 16:59:07
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8.8.3 30 MHz to 1 GHz, 766 MHz

@ #*RBW 100 kHz
VBW 300 kHz

Marker 2 [T1 ]

—40.76 dBr

Ref 37.5 dBm *Att 5 dB SWT 100 ms 510.336538462 MHz
Offget 4019 dB Markegr 1 [T1|]
I | 27.60 diEr
30 v 746.826925077 Mz
H‘IDA‘ 20
10
~C
10
D1 —-13 ¢Bm
=20
=30
P SAUTTY PRTRIRI R VTR PEA W AT kil
=50
~—60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 30.JAN.2023 16:53:24
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8.8.4 1 GHz to 10" Harmonic, 766 MHz
@ 4REBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -30.04 dBx
Ref 37.5 dBu SWT 45 ms 4.818750000 GHz
set 9 dB
— 30 “
1 =
m— o0
IVL
— 10
- PS
——10
D1 HEm
v
— —30
sty AR RS St R i
mu$mwﬂm
— —4Q0
— —50
- 60

Center 4.525 GHz

Date: 30.JAN.2023

17:00:03

Span 7.05 GHz
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8.8.5 30 MHz to 1 GHz, 774.9875 MHz

@ #*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
27.87 dBr

Ref 37.5 dBm *Att 5 dB SWT 100 ms 776.153846154 MHz
Offget 4019 dB Markegr 2 [T1|]

| 1 —4(.64 dBr

30 Y8%3.87820%128 MHz
00

10

mC

~—10

D1 —-13 ¢Bm
=20
30
E

L TV PV NN (TP Y WIPPR Ry orys) TV WTURY PO NPT (TR PpRYI FRPY 2, PR AL T R T

50

~—60

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 30.JAN.2023 16:54:26
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1 GHz to 10" Harmonic, 774.9875 MHz

37.5 dBm

*RBN 1 MHz
VBW 3 MHz
*Att 5 dB SWT 45 ms

Marker 1 [T1 ]
—30.08 dBr
4.276442308 GHz

Off:

set

40

9 dB

™ 30

]ﬂ
> B

20

10

D1

-13

HBm

=30

I~ —40

=50

IVL

o

~—60

Center 4.525 GHz

Date: 30.JAN.2023

17:01:18

705 MHz/

Span 7.05 GHz
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8.8.7 30 MHz to 1 GHz, 851.0125 MHz

IVL

o

@ 4 RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz —-40.76 dBr
Ref 37.5 dRm *Att 5 dB SWT 100 ms 816.570512821 MHz
Offget 4019 dB Markegr 1 [T1|]
B 1 27.89 dEr
30 8$2.3p3711949 Mz
H‘IDA\ 20
10
— C
10
D1 -13 §Rm
——20
~—30
2
50
~—60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 30.JAN.2023 16:55:44
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1 GHz to 10" Harmonic, 851.0125 MHz

37.5 dBm

*RBN 1 MHz
VBW 3 MHz
*Att 5 dB SWT 45 ms

Marker 1 [T1 ]
—29.65 dBr
5.394951923 GHz

Off:

set

40

9 dB

™ 30

]ﬂ
> B

20

IVL

10

D1

-13

HBm

o

=50

~—60

Center 4.525 GHz

Date: 30.JAN.2023

17:02:08

705 MHz/

Span 7.05 GHz
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8.8.9 30 MHz to 1 GHz, 857 MHz

@ #*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
28.58 dRr

IVL

o

Ref 37.5 dEm *Att 5 dB SWT 100 ms 856.987179487 MHz
Offget 4019 dB Markegr 2 [T1|]
B 1 -40.20 dBr
30 715.53884$154 Mz
= |
E— 20
—10
—C
——10
Dl -13 {Bm
——20
- 30
2
Rz IV N TV WTRRE WTPPECT T WP PR T TN T AT WW W At an]
- 50
——60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 30.JAN.2023 16:56:40
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8.8.10 1 GHz to 10" Harmonic, 857 MHz

@ “RBNW 1 MHz
VBW 3 MHz

Marker 1 [T1 ]
—29.48 dBr

Ref 37.5 dBm *Att 5 dB SWT 45 ms 4.061778846 GHz
Offget 4019 dB
0 [
H‘IDA‘ 20

IVL

10

- PS

10

D1 —-13 ¢Bm

- 50 < » =}

2C
T

- by s TR B A LA AL A

WM

——40

=50

~—60

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 30.JAN.2023 17:02:52
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8.8.11 30 MHz to 1 GHz, 868.9875 MHz

@ #*RBW 100 kHz
VBW 300 kHz

Marker 2 [T1 ]

—41.13 dBr

Ref 37.5 dBm *Att 5 dB SWT 100 ms 477.692307692 MHz
Offget 4019 dB Markegr 1 [T1|]

- 128$.63 dbr

30 8¢9.42307¢$923 MHz
e 20

10

— C

10

D1 —-13 ¢Bm

=20

=30

| 2

=50

~—60

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 30.JAN.2023 16:57:41
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8.8.12 1 GHz to 10" Harmonic, 868.9875 MHz

@ ARBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -30.21 dBr
Ref 37.5 dBm *Att 5 dB SWT 45 ms 3.598557692 GHz
Offpet  40|9 B
"0 BN
H‘IDA\ ZU
IVL
—10
- BS
——10
Dl —13 ¢iBm
¥
0 WMMMWMWMM
W“\"w
——40
~ 50
~—60
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 30.JAN.2023 17:03:29
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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

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

o

-
_i

Lt i

Spoctrum Analyrer | Recoiver
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Radiated Emissions, Tabular Data

8.9.1 Downlink, 758.0125 MHz

UL BirfEEon ke Antenna Coax Loss CAO:::::;:n A Spurious
Frequency Frequency Detector Reading Polarity (dB) Factor Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)
(MHz) (MHz) (dBuV) (dB/m) (dBpV/m)
758.0125 1516.0250 PK 10.40 H 4.52 27.76 3.00 42.68 -54.70 -13.00 41.70
758.0125 1516.0250 PK 10.40 \ 4.52 27.76 3.00 42.68 -54.70 -13.00 41.70
758.0125 2274.0375 PK 11.40 H 5.46 31.37 3.00 48.23 -49.15 -13.00 36.15
758.0125 2274.0375 PK 11.90 \ 5.46 31.37 3.00 48.73 -48.65 -13.00 35.65
758.0125 3032.0500 PK 13.20 H 6.37 32.59 3.00 52.17 -45.21 -13.00 32.21
758.0125 3032.0500 PK 12.60 Y 6.37 32.59 3.00 51.57 -45.81 -13.00 32.81
758.0125 3790.0625 PK 14.60 H 6.40 33.14 3.00 54.14 -43.24 -13.00 30.24
758.0125 3790.0625 PK 14.60 \ 6.40 33.14 3.00 54.14 -43.24 -13.00 30.24
758.0125 4548.0750 PK 14.40 H 7.47 33.99 3.00 55.87 -41.51 -13.00 28.51
758.0125 4548.0750 PK 14.10 \ 7.47 33.99 3.00 55.57 -41.81 -13.00 28.81
758.0125 5306.0875 PK 14.90 H 7.92 34.28 3.00 57.10 -40.28 -13.00 27.28
758.0125 5306.0875 PK 14.80 \ 7.92 34.28 3.00 57.00 -40.38 -13.00 27.38
758.0125 6064.1000 PK 14.20 H 8.65 35.19 3.00 58.04 -39.34 -13.00 26.34
758.0125 6064.1000 PK 14.60 \ 8.65 35.19 3.00 58.44 -38.94 -13.00 25.94
758.0125 6822.1125 PK 14.00 H 9.23 35.85 3.00 59.08 -38.29 -13.00 25.29
758.0125 6822.1125 PK 14.00 Vv 9.23 35.85 3.00 59.08 -38.29 -13.00 25.29
758.0125 7580.1250 PK 14.10 H 9.81 35.85 3.00 59.76 -37.61 -13.00 24.61
758.0125 7580.1250 PK 14.20 \% 9.81 35.85 3.00 59.86 -37.51 -13.00 24.51
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8.9.2 Downlink, 766 MHz

Timco Engineering, Inc., an lIA Company
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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)

766.00 1532.00 PK 10.20 H 4.54 27.76 3.00 42.50 -54.88 -13.00 41.88
766.00 1532.00 PK 10.50 \ 4.54 27.76 3.00 42.80 -54.58 -13.00 41.58
766.00 2298.00 PK 11.60 H 5.49 31.51 3.00 48.60 -48.78 -13.00 35.78
766.00 2298.00 PK 11.50 \ 5.49 31.51 3.00 48.50 -48.88 -13.00 35.88
766.00 3064.00 PK 13.00 H 6.43 32.67 3.00 52.09 -45.28 -13.00 32.28
766.00 3064.00 PK 13.00 Vv 6.43 32.67 3.00 52.09 -45.28 -13.00 32.28
766.00 3830.00 PK 15.20 H 6.47 33.18 3.00 54.85 -42.53 -13.00 29.53
766.00 3830.00 PK 15.30 \ 6.47 33.18 3.00 54.95 -42.43 -13.00 29.43
766.00 4596.00 PK 14.20 H 7.54 34.05 3.00 55.80 -41.58 -13.00 28.58
766.00 4596.00 PK 14.40 Vv 7.54 34.05 3.00 56.00 -41.38 -13.00 28.38
766.00 5362.00 PK 15.30 H 8.12 34.30 3.00 57.72 -39.66 -13.00 26.66
766.00 5362.00 PK 14.40 \ 8.12 34.30 3.00 56.82 -40.56 -13.00 27.56
766.00 6128.00 PK 14.40 H 8.60 35.29 3.00 58.30 -39.08 -13.00 26.08
766.00 6128.00 PK 14.70 \" 8.60 35.29 3.00 58.60 -38.78 -13.00 25.78
766.00 6894.00 PK 14.10 H 9.22 35.93 3.00 59.25 -38.13 -13.00 25.13
766.00 6894.00 PK 14.10 \% 9.22 35.93 3.00 59.25 -38.13 -13.00 25.13
766.00 7660.00 PK 13.70 H 10.06 35.93 3.00 59.69 -37.69 -13.00 24.69
766.00 7660.00 PK 14.50 \ 10.06 35.93 3.00 60.49 -36.89 -13.00 23.89
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8.9.3 Downlink, 774.9875 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)
774.9875 1549.9750 PK 10.00 H 4.57 27.76 3.00 42.32 -55.05 -13.00 42.05
774.9875 1549.9750 PK 10.60 \ 4.57 27.76 3.00 42.92 -54.45 -13.00 41.45
774.9875 2324.9625 PK 11.40 H 5.53 31.72 3.00 48.65 -48.72 -13.00 35.72
774.9875 2324.9625 PK 11.90 \ 5.53 31.72 3.00 49.15 -48.22 -13.00 35.22
774.9875 3099.9500 PK 13.50 H 6.45 32.76 3.00 52.71 -44.66 -13.00 31.66
774.9875 3099.9500 PK 13.30 Vv 6.45 32.76 3.00 52.51 -44.86 -13.00 31.86
774.9875 3874.9375 PK 15.30 H 6.73 33.22 3.00 55.25 -42.13 -13.00 29.13
774.9875 3874.9375 PK 15.50 \ 6.73 33.22 3.00 55.45 -41.93 -13.00 28.93
774.9875 4649.9250 PK 14.40 H 7.45 33.90 3.00 55.75 -41.63 -13.00 28.63
774.9875 4649.9250 PK 14.80 Vv 7.45 33.90 3.00 56.15 -41.23 -13.00 28.23
774.9875 5424.9125 PK 14.50 H 8.15 34.41 3.00 57.06 -40.32 -13.00 27.32
774.9875 5424.9125 PK 13.90 \ 8.15 34.41 3.00 56.46 -40.92 -13.00 27.92
774.9875 6199.9000 PK 14.20 H 8.64 35.31 3.00 58.16 -39.22 -13.00 26.22
774.9875 6199.9000 PK 14.80 \" 8.64 35.31 3.00 58.76 -38.62 -13.00 25.62
774.9875 6974.8875 PK 14.90 H 9.24 36.16 3.00 60.29 -37.08 -13.00 24.08
774.9875 6974.8875 PK 13.90 \% 9.24 36.16 3.00 59.29 -38.08 -13.00 25.08
774.9875 7749.8750 PK 14.70 H 10.12 35.87 3.00 60.69 -36.68 -13.00 23.68
774.9875 7749.8750 PK 14.30 \ 10.12 35.87 3.00 60.29 -37.08 -13.00 24.08
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8.9.4 Downlink, 851.0125 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) (dBuVv) (dB/m) (dBuv/m)
851.0125 1702.0250 PK 11.00 H 4.78 29.10 3.00 44.88 -52.50 -13.00 39.50
851.0125 1702.0250 PK 10.80 \ 4.78 29.10 3.00 44.68 -52.70 -13.00 39.70
851.0125 2553.0375 PK 12.00 H 5.70 32.60 3.00 50.29 -47.08 -13.00 34.08
851.0125 2553.0375 PK 12.00 \ 5.70 32.60 3.00 50.29 -47.08 -13.00 34.08
851.0125 3404.0500 PK 13.20 H 6.80 32.65 3.00 52.64 -44.73 -13.00 31.73
851.0125 3404.0500 PK 13.10 \ 6.80 32.65 3.00 52.54 -44.83 -13.00 31.83
851.0125 4255.0625 PK 13.70 H 7.22 33.35 3.00 54.27 -43.11 -13.00 30.11
851.0125 4255.0625 PK 13.40 \ 7.22 33.35 3.00 53.97 -43.41 -13.00 30.41
851.0125 5106.0750 PK 13.50 H 7.90 34.09 3.00 55.50 -41.88 -13.00 28.88
851.0125 5106.0750 PK 13.40 Vv 7.90 34.09 3.00 55.40 -41.98 -13.00 28.98
851.0125 5957.0875 PK 14.40 H 8.54 35.05 3.00 58.00 -39.38 -13.00 26.38
851.0125 5957.0875 PK 14.50 \ 8.54 35.05 3.00 58.10 -39.28 -13.00 26.28
851.0125 6808.1000 PK 14.20 H 9.23 35.86 3.00 59.29 -38.09 -13.00 25.09
851.0125 6808.1000 PK 13.90 \ 9.23 35.86 3.00 58.99 -38.39 -13.00 25.39
851.0125 7659.1125 PK 13.60 H 10.06 35.93 3.00 59.59 -37.79 -13.00 24.79
851.0125 7659.1125 PK 14.40 \% 10.06 35.93 3.00 60.39 -36.99 -13.00 23.99
851.0125 8510.1250 PK 15.30 H 10.28 35.94 3.00 61.52 -35.86 -13.00 22.86
851.0125 8510.1250 PK 15.00 A 10.28 35.94 3.00 61.22 -36.16 -13.00 23.16

Page 159 of 167

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.

8.9.5 Downlink, 857 MHz
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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)

857.00 1714.00 PK 10.30 H 4.80 29.25 3.00 44.35 -53.02 -13.00 40.02
857.00 1714.00 PK 10.20 \ 4.80 29.25 3.00 44.25 -53.12 -13.00 40.12
857.00 2571.00 PK 12.60 H 5.73 32.52 3.00 50.85 -46.52 -13.00 33.52
857.00 2571.00 PK 12.30 \ 5.73 32.52 3.00 50.55 -46.82 -13.00 33.82
857.00 3428.00 PK 13.30 H 6.85 32.62 3.00 52.77 -44.60 -13.00 31.60
857.00 3428.00 PK 13.10 Vv 6.85 32.62 3.00 52.57 -44.80 -13.00 31.80
857.00 4285.00 PK 13.80 H 7.39 33.42 3.00 54.62 -42.76 -13.00 29.76
857.00 4285.00 PK 14.70 \ 7.39 33.42 3.00 55.52 -41.86 -13.00 28.86
857.00 5142.00 PK 14.00 H 7.86 34.09 3.00 55.95 -41.43 -13.00 28.43
857.00 5142.00 PK 13.60 Vv 7.86 34.09 3.00 55.55 -41.83 -13.00 28.83
857.00 5999.00 PK 13.80 H 8.66 35.14 3.00 57.60 -39.78 -13.00 26.78
857.00 5999.00 PK 14.50 \ 8.66 35.14 3.00 58.30 -39.08 -13.00 26.08
857.00 6856.00 PK 14.30 H 9.22 35.85 3.00 59.37 -38.01 -13.00 25.01
857.00 6856.00 PK 13.90 \" 9.22 35.85 3.00 58.97 -38.41 -13.00 25.41
857.00 7713.00 PK 14.60 H 10.11 35.87 3.00 60.58 -36.79 -13.00 23.79
857.00 7713.00 PK 14.00 \% 10.11 35.87 3.00 59.98 -37.39 -13.00 24.39
857.00 8570.00 PK 15.00 H 10.06 36.00 3.00 61.07 -36.31 -13.00 23.31
857.00 8570.00 PK 14.50 \ 10.06 36.00 3.00 60.57 -36.81 -13.00 23.81
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8.9.6 Downlink, 868.9875 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)
868.9875 1737.9750 PK 10.30 H 4.83 29.57 3.00 44.70 -52.68 -13.00 39.68
868.9875 1737.9750 PK 10.70 \ 4.83 29.57 3.00 45.10 -52.28 -13.00 39.28
868.9875 2606.9625 PK 11.70 H 5.81 32.41 3.00 49.91 -47.46 -13.00 34.46
868.9875 2606.9625 PK 11.30 \ 5.81 32.41 3.00 49.51 -47.86 -13.00 34.86
868.9875 3475.9500 PK 13.00 H 6.90 32.65 3.00 52.55 -44.83 -13.00 31.83
868.9875 3475.9500 PK 12.80 Vv 6.90 32.65 3.00 52.35 -45.03 -13.00 32.03
868.9875 4344.9375 PK 14.10 H 7.43 33.56 3.00 55.09 -42.29 -13.00 29.29
868.9875 4344.9375 PK 14.30 \ 7.43 33.56 3.00 55.29 -42.09 -13.00 29.09
868.9875 5213.9250 PK 14.70 H 7.83 34.21 3.00 56.74 -40.63 -13.00 27.63
868.9875 5213.9250 PK 14.50 Vv 7.83 34.21 3.00 56.54 -40.83 -13.00 27.83
868.9875 6082.9125 PK 14.20 H 8.63 35.21 3.00 58.05 -39.33 -13.00 26.33
868.9875 6082.9125 PK 13.70 \ 8.63 35.21 3.00 57.55 -39.83 -13.00 26.83
868.9875 6951.9000 PK 14.00 H 9.22 36.12 3.00 59.34 -38.04 -13.00 25.04
868.9875 6951.9000 PK 13.60 \" 9.22 36.12 3.00 58.94 -38.44 -13.00 25.44
868.9875 7820.8875 PK 13.80 H 10.13 35.86 3.00 59.79 -37.59 -13.00 24.59
868.9875 7820.8875 PK 14.10 \% 10.13 35.86 3.00 60.09 -37.29 -13.00 24.29
868.9875 8689.8750 PK 14.70 H 10.56 35.98 3.00 61.23 -36.14 -13.00 23.14
868.9875 8689.8750 PK 15.20 \ 10.56 35.98 3.00 61.73 -35.64 -13.00 22.64
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8.10  Modulation Characteristics
Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

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

Test Setup
STANDARD
SIGNAL BOOSTER SPECTRUM
TEST SIGNAL _’ —’
UNDERTEST [ P TRANLE'\;'ST ER ANALYZER

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

Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

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 I
1 I
1 I
1 I
1 |
1 I
1 I
1 I
: |
External power ! EUT :
supply ! :
1 I
1 |
1 I
1 I
1 I
1 1
1 I
S A i
Spectrum . Communication
Analyzer Attenuator Power Splitter Test Set
Test Results, Mode 1
Tuned Frequency (MHz) Max Deviation (kHz) 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

Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

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
Referenced from test report "TR_6057-23_DL_FCC 90_Booster Class B_1.docx".

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

N/A. Device does not operate in a band requiring ACP measurement.
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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_6061-23_DL_FCC 90 _Booster Class A_

1

Initial release

2/1/2023
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END OF TEST REPORT
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