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1. Applicant 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 vO1r04 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 Resultzl\fii)ss, Fail,
2.202 Bandwidth & Emission Pass
2.1033 (c)(8) Power at the Final Amplifier Pass
2.1046 (a) RF Output Power Pass
2.1047 Modulation characteristics n/a
2.1049 Occupied Bandwidth Pass
2.1051 Spurious emissions at antenna terminals Pass
2.1053 Field strength of spurious radiation Pass
2.1055 Frequency stability n/a
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Applicable Clauses from Part 90 Subpart |
Result:
FEG 1P Bl Description of the requirements (Pass, Fail,
Clauses
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)(), ERP of Radiated Power 1
n/a

(e)(M)
90.219 (e)(2) Noise figure Pass
90.219 (e)(3) Spurious emissions Pass
90.219 Retransmitted Signals

e s Pass
(e)(4) () (i) (ii)
90.221 Adjacent channel power limits Pass

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

at certification.

KDB 935210 D05 vO1rO4

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
4.7.2 _ Pass
(Intermodulation Products)
473 EUT Spurious Conducted Emissions Pass
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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 BI9B are not allowed to be filed under the same FCC ID. However, FCC ID
P3THRHU-A is electrically identical to P3THRHU-B. 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 P3THRHU-A is electrically identical to P3THRHU-B 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 P3THRHUI1L24S33B, test report “TR_17049-
24_FCC_PT90_800_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. ("llIA"). Testing was
performed at IlA’s permanent laboratory located at 13146 NW 86" Drive, Suite 400, Alachua, Florida
32615.

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

3. Test Sample(s) (EUT/DUT)

The test sample was received: 10/28/2024

Dates of Testing: 10/30/2024 — 11/12/2024
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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.

Page 11 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

N 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//A (352) 472-5500 / testing@industrial-ia.com

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.

Identification

FCCID:

P3THRHU-A

Brief Description

VHF: 136 - 174MHz

UHF Low Band: 406.1 - 430MHz

UHF: 450 — 512MHz

PS800: 806 - 824 / 851 — 869MHz

Remote unit with 5 bands, Connected to a master unit with
FO and antennas with RF communication.

Model(s) # HRHU1L24S33
Firmware version N/A
Software version N/A

Serial Number 24064662FU

Technical Characteristics

Frequency Range

DL: 851 MHz- 869 MHz
UL: 806 MHz- 824 MHz

RF O/P Power (Max.)

31.12dBm/ 1.294W

Modulation FM

Bandwidth & Emission Class F3E, F1D, F1E, FIW, F1D, F1E, D7/W
Number of Channels N/A

Duty Cycle 100%

Antenna Connector N Type

Voltage Rating (AC or Batt.) 110 VAC

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 the manufacturer and cannot be validated by

the test lab.
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3.3 Configuration of EUT

Test Modes
Band (MHZz) Link Direction Test Frequencies (MHz)
854 MHz
851 MHz- 869 MHz Downlink 860 MHz
868 MHz
809 MHz
806 MHz- 824 MHz Uplink 815 MHz
823 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.

3.4Test Setup of EUT

Equipment, antenna, and cable arrangement. The setup of the equipment and cable or wire
placement on the test site that produces the highest radiated and the highest ac power line
conducted emissions shall be shown clearly and described. Information on the orientation of
portable equipment during testing shall be included. Drawings or photographs may be used for this

purpose.

Test Setups are included in the test report.
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4. Test methods & Applicable Regulatory Limits
4.1 Test methods/Standards/Guidance:
Test procedures and guidance for measuring Licensed Part 90 Licensed device:

1) ANSI C63.26-2015
2) FCC KDB 935210 DO5 v01r04 Industrial Signal Boosters

4.2 Applied Limits and Regulatory Limits:
1) FCC CFR 47 Part 90 (2018)

5. Measurement Uncertainty

Parameter Uncertainty (dB)

Conducted Emissions + 3.14 dB

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

Radiated Emissions (30 — 200 MH2z) + 2.16 dB

Radiated Emissions (200 — 1000 MHz) + 2.15 dB

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

Radiated Emissions (18 GHz — 40 GHZz) + 2.31dB

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
Antenna, Log-Periodic
NSA 1243 Eaton 96005 1243 5/4/21 | 12/18/2024
Double-Ridged :
Antenna Horn/ETS Horn 1 ETS-Lindgren 3117 | 00035923 | 5/31/23 | 12/18/2024
CHAMBER CHAMBER Panashield 3M N/A 12/29/23 | 12/18/2025
RLNAO
Pre-amp Pre-amp RF-LAMBDA OM45 NA 7/27/22 | 7/26/2025
GA
EMI Test
Receiver Receiver R&S Rohde & Schwarz ESU 40 | 100320 9/18/24 | 9/18/2027
ESU 40
EMI Test
Receiver Receiver R&S Rohde & Schwarz ESW44 | 103049 10/13/21 | 12/12/2024
ESW44
Function Function Standford DS340 | 25200 | 2/22/24 | 2/21/2027
Generator Generator
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Software Author Version Validation on
ESU Firmware Rohde & Schwarz 443 SP?;;4E_%I3)OS vo.I- 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:
Freqg (MHz) Meter Reading  + ACF +CL = FS
33 20 dBuV +10.36 dB/m  +0.40 dB =30.36 dBuV/m @ 3m

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

Referenced from test report "TR_17049-24_FCC_PT90_800_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)

10

0.010364

1.14
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8.2 RF Output Power & Gain

Referenced from test report "TR_17049-24_FCC_PT90_800_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

Test Results, Power Output

Link Direction

Max Power Output (dBm)

Max Power Output (W)

Downlink

3112

1.294

Uplink

-10.89

0.000081
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Test Results, Gain

Tuned Power Input | Power Output
Link Direction Frequency Input Level P P Gain (dB)
(dBm) (dBm)
(MHz)
AGC -54 29.65 83.65
854
AGC+3 -57 30.15 83.43
AGC -53.3 30.13 83.43
Downlink 860
AGC+3 -50.3 30.12 80.42
AGC -53.8 3112 84.92
868
AGC+3 -50.8 31.08 81.88
AGC -54 -11.35 65.35
809
AGC+3 -57 -11.40 62.12
AGC -53.3 -11.12 64.42
Uplink 815
AGC+3 -50.3 -11.19 61.49
AGC -53.8 -10.89 64.69
823
AGC+3 -50.8 -10.99 61.79

6dB adjustment from splitter included in calculation
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8.3 Out-of-band Rejection

Limits and test method from FCC KDB 935210 D05 v01rO4 Industrial Signal Boosters.

Test Setup

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

Operating Band (MHz) Link Direction Passband (kHz) Class of Operation
851 MHz- 869 MHz Downlink > 75 kHz Class B
806 MHz- 824 MHz Uplink > 75 kHz Class B
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Out-of-band Rejection, Spectrum Plots

8.3.1 Downlink, Class A
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8.3.2 Uplink, Class A

® “ RBNV 500 kHz
VBNV 2 Mz

Ref 5.4 dBn *Att O dB SWT 2.5 ms
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3.77 dB
15.801282051 MHz
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=
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|
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|
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Date: 4.NOV.2024 16:21:33
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8.4 Bandwidth & Emission

Referenced from test report "TR_17049-24_FCC_PT90_800_Booster Class B_1.docx".

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

Authorized Bandwidth

Rule Part Operating Range (MHz) Authorized Bandwidth (kHz)
Part 90 851 MHz- 869 MHz 6.25/12.5/25
Part 90 806 MHz- 824 MHz 6.25/12.5/25

Applicable Input Signals

Representative Emission

Signal Occupied Bandwidth (kHz) SestmsenE
CW N/A N/A

6.25 kHz FM 4.038 4K04F3E

12.5 kHz FM 7.933 7K93F3E

25 kHz FM 10.337 10K3F3E

C4FM (P25 Phase ) 8.173 8K17F1D, 8K17F1E

HCPM (P25 Phase Il SU) 8.333 8K33F1W
HDQPSK (P25 Phase Il BS) 9.976 9K98F1D, 9K98F1E, 9K98D7W
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8.5 Input VS Output Signal Comparison
Referenced from test report "TR_17049-24_FCC_PT90_800_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
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VHF Band Input VS Output Comparison

Test Results, Input VS Output Comparison

Link Tuned 99% OBW | 99% OBW
Direction Frequency | Input Signal | AGC Level of Input of Output | Change (%)
(MHz) (kHz) (kHz)
6.25 kHz FM @ AGC 4.038 4.038 0
12.5 kHz FM @ AGC 6.21 6.071 0.139
25 kHz FM @ AGC 10.22 10.331 0.111
Downlink 854
C4FM @ AGC 7.71 8.075 0.365
HCPM @ AGC 7.71 8.104 0.394
HDQPSK @ AGC 9.92 9.777 0.143
6.25 kHz FM @ AGC 4.038 4.037 0.001
12.5 kHz FM @ AGC 6.21 6.071 0.139
25 kHz FM @ AGC 10.22 10.331 0.111
Downlink 860
C4FM @ AGC 7.71 8.044 0.334
HCPM @ AGC 7.71 8.163 0.453
HDQPSK @ AGC 9.92 9.777 0.143
6.25 kHz FM @ AGC 4.038 4.037 0.001
12.5 kHz FM @ AGC 6.21 6.071 0.139
25 kHz FM @ AGC 10.22 10.330 0.11
Downlink 868
C4FM @ AGC 7.71 7.985 0.275
HCPM @ AGC 7.71 8.150 0.44
HDQPSK @ AGC 9.92 9.777 0.143
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Test Results, Input VS Output Comparison

Link Tuned 99% OBW | 99% OBW
Direction Frequency | Input Signal | AGC Level of Input of Output | Change (%)
(MHz) (kHz) (kHz)
6.25 kHz FM @ AGC 4.038 4.038 0
12.5 kHz FM @ AGC 6.21 7.933 1.723
25 kHz FM @ AGC 10.22 10.337 0.117
Uplink 809
C4FM @ AGC 7.71 8.173 0.623
HCPM @ AGC 7.71 8.333 0.623
HDQPSK @ AGC 9.92 9.856 0.064
6.25 kHz FM @ AGC 4.038 4.038 0
12.5 kHz FM @ AGC 6.21 7.933 1.723
25 kHz FM @ AGC 10.22 10.337 0.117
Uplink 815
C4FM @ AGC 7.71 7.933 0.223
HCPM @ AGC 7.71 8.253 0.543
HDQPSK @ AGC 9.92 9.976 0.056
6.25 kHz FM @ AGC 4.038 4.038 0
12.5 kHz FM @ AGC 6.21 7.933 1.723
25 kHz FM @ AGC 10.22 10.337 0.117
Uplink 823
C4FM @ AGC 7.71 8.013 0.303
HCPM @ AGC 7.71 7.813 0.103
HDQPSK @ AGC 9.92 9.776 0.144
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Input VS Output, Input Spectrum Plots

8.5.1 6.25 kHz FM, Input Signal
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8.5.2 12.5 kHz FM, Input Signal
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8.5.3 25 kHz FM, Input Signal
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8.5.4 C4FM, Input Signal
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8.5.5 H-CPM, Input Signal
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8.5.6 H-DQPSK, Input Signal
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8.5.7 6.25 kHz, FM, DL Mask D, AGC, 854 MHz
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8.5.8 6.25 kHz, FM, DL Mask D, AGC +3, 854 MHz

Page 35 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

' 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//A (352) 472-5500 / testing@industrial-ia.com

8.5.9 12.5 kHz, FM, DL Mask D, AGC, 854 MHz
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8.5.10 12.5 kHz, FM, DL Mask D, AGC+3, 854 MHz
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8.5.11 25 kHz FM, DL Mask G, AGC, 854 MHz
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8.5.12 25 kHz FM, DL Mask G, AGC+3, 854 MHz
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8.5.13 C4FM, DL Mask D, AGC, 854 MHz
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8.5.14 C4FM, DL Mask D, AGC+3, 854 MHz
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8.5.15 H-CPM, DL Mask D, AGC, 854 MHz
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8.5.16 H-CPM, DL Mask D, AGC+3, 854 MHz
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8.5.17 H-DQPSK, DL Mask D, AGC, 854 MHz
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8.5.18 H-DQPSK, DL Mask D, AGC+3, 854 MHz
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8.5.19 6.25 kHz, FM, DL Mask D, AGC, 860 MHz
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8.5.20 6.25 kHz, FM, DL Mask D, AGC+3, 860 MHz
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8.5.21 12.5 kHz, FM, DL Mask D, AGC, 860 MHz
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8.5.22 12.5 kHz, FM, DL Mask D, AGC+3, 860 MHz
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8.5.23 25 kHz FM, DL Mask G, AGC, 860 MHz
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8.5.24 25 kHz FM, DL Mask G, AGC+3, 860 MHz
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8.5.25 C4FM, DL Mask D, AGC, 860 MHz
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8.5.26 C4FM, DL Mask D, AGC+3, 860 MHz
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8.5.27 H-CPM, DL Mask D, AGC, 860 MHz
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8.5.28 H-CPM, DL Mask D, AGC+3, 860 MHz
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8.5.30 H-DQPSK, DL Mask D, AGC+3, 860 MHz

Page 57 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

' 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//A (352) 472-5500 / testing@industrial-ia.com

8.5.31 6.25 kHz, FM, DL Mask D, AGC, 868 MHz
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8.5.32 6.25 kHz, FM, DL Mask D, AGC+3, 868 MHz
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8.5.33 12.5 kHz, FM, DL Mask D, AGC, 868 MHz
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8.5.3412.5 kHz, FM, DL Mask D, AGC+3, 868 MHz
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8.5.35 25 kHz FM, DL Mask G, AGC, 868 MHz
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8.5.36 25 kHz FM, DL Mask G, AGC+3, 868 MHz
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8.5.37 C4FM, DL Mask D, AGC, 868 MHz
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8.5.38 C4FM, DL Mask D, AGC+3, 868 MHz
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8.5.39 H-CPM, DL Mask D, AGC, 868 MHz
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8.5.40 H-CPM, DL Mask D, AGC+3, 868 MHz
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8.5.41 H-DQPSK, DL Mask D, AGC, 868 MHz
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8.5.42 H-DQPSK, DL Mask D, AGC+3, 868 MHz
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8.5.43 6.25 kHz, FM, UL Mask D, AGC, 809 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz —24.31 dBr
Ref —11.4 dBm “Att 5 dB SAT 2.4 s 809_000000000 MHz
offfet 334 0B\ [4.038461539 kHz
IMIT GHHCK PASS Terp|1 [T1 oBw]
- oo - 80 o7
308997980769 Mz
(1 P B . Temp |2 [T1 OBN]
== —40_86 dBr
8(Q_002019231 MHz
r 2
.
e
I~ —/C
MASK D
L o ’\‘ m
_ I I,
| "
- —100
L 110
Center 809 M-z 2 kHz/ Span 20 kHz

Date: 3.JAN.2025 13:49:47
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8.5.44 6.25 kHz, FM, UL Mask D, AGC+3, 809 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —24.34 dBr
Ref —11.4 dBm At 5 dB SWT 2.4 s 809.000000000 MHz
Offset  33|4 B OB\ [4.038461539 Kz
LIMIT CHECK  PASS Temp |1 [T1 OBW]
- 20 1 merae =i Al
1 B3 _99798(p769 MHz
(1 P B X . Temp |2 [T1 OBN]
B -3C -4(0.89 dBr VL
&)9.\&)20]9231 MHz
i >
-
- =0 PS
B
g P
MASK D :
-_aC uj U \/‘
h \1[ f\gﬂ 1 1
U

mw w.. WAU“ “ﬂﬂ

——100

110
Center 809 VHz 2 kHz/ Span 20 kHz
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8.5.4512.5 kHz, FM, UL Mask D, AGC, 809 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz ~90.69 dar
Ref —10 dBm “Att 5 dB SWT 3 s 809.012500000 MHz

-1Cc Offset 40l4 dB OBV |7- kHz
LJIMIT CHEHCK PA$S Tenp |1 [T1
. . = N

[~ 808.99603B654 Mz
Ir:'f. I Tep[2 [TLOp

=~ T1 T2 a0 00m0sba6 MHz|

[ VASD h

o ﬂ N ﬁ W H’\“ w Wl 10 | ﬂ

ST N . P

Center 809 MHz 2.5 kHz/ Span 25 kHz
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8.5.46 12.5 kHz, FM, UL Mask D, AGC+3, 809 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz _87.39 B
Ref —10 dBm “Att 5 dB SNT 3 s 809.012500000 MHz
_1c OFfset 404 aB OBV |7.932692308 kHz
Uit o Hx  Pags Tenp |1 [T1 0B
L 1 1 e e aWa = | A
808996038654 Mz
=2 Temp |2 [T1 OBWV]
=0 | Ak o
_J‘ A - OO Ul
T1 47 809008964 Ve e
L
PSs
——5C
MASKD
— —aC
\ 3B
y m AC
| H M .h I ﬂr U M M & d

- 100 |
110
Center 809 VHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 09:16:45

Page 73 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

N 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//’A (352) 472-5500 / testing@industrial-ia.com

8.5.47 25 kHz FM, UL Mask G, AGC, 809 MHz

@ *RBN 300 Hz Varker 1 [T1 ]
VBNV 1 kHz -85_46 dBr
Ref -9.5 dBm “At O dB SNT 560 ms 809025000000 MHz
_ic OFfet  40|4 B oBN 10_33653p462 KHz
LIIMIT CHECK PA$S Temp |1 [T1 OBV]

-3» 26 dar|IN

=X 808924631410 VHz
=2 Temp |2 [T1 OBWV]
=N [ 2 21 26 dex
-0 ] M
8(9.004961949 MHz

Center 809 MHz 5 kHz/ Span 50 kHz
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8.5.48 25 kHz FM, UL Mask G, AGC+3, 809 MHz

@ *RBN 300 Hz Varker 1 [T1 ]
VBV 1 kHz -82.10 dBr
Ref -9.5 dBm At O dB SNT 560 ms 809025000000 MHz
_1c OFfset  40[4 dB oBW 10.33653B462 KHz
LIMIT Ok PASY Temp |1 [T1 OBW]
L 4 ) —31.72 car|IN
808.99463]410 MHz
=2 L Temp |2 [T1 OBWV]
= | ] e 2079 dBx
mce ] LML
P \809-00496 949 MHz
B e i I /\ I —
— —4C
i i

|

fe
e
L
—
—

=1 |
—_—

I

——100

Center 809 MHz 5 kHz/ Span 50 kHz
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8.5.49 C4FM, UL Mask D, AGC, 809 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -86_40 dBr
Ref -10 dBm “Att 5 dB SWT 3 s 809.012500000 MHz
_1c OFffet  40)4 B oBN [8.17307 KHz
L{IMIT CHECK PASS Terp |1 [T1
| . N
808995673077 Mz
LE A, R

- -
Tp {J\ﬂl ! v ™ 8(9.00384¢154 MHz B

Center 809 MHz 2.5 kHz/ Span 25 kHz
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8.5.50 C4FM, UL Mask D, AGC+3, 809 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -88.06 dBr
Ref —10 dBm Attt 5 dB SANT 3 s 809.012500000 MHz
—Cc OFfset  40/4 dB OBV |8.253206128 kHz
LJIMIT CHEHCK PA$S Temp |1 [T1 OBV]
- oo 2R o5 den|IN
8(8_995673077 MHz
I'I':":« n [\4 q Terp|2 [T1 oBW]

—x ' ! —4=-56-cBn
/‘ Nwl \u ago.ooso2¢2e2 Mz| "

Al
b ﬂUW | bl
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8.5.51 H-CPM, UL Mask D, AGC, 809 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz —92.16 dBr
Ref —10 dBm “Att 5 dB SAT 3 s 809.012500000 M-z
_1c OFffet  40)4 B BN |8.33333%4333 kiHz
LIMIT GHEOK PAgS Terp |1 [T1 o]
| . N
808.995673077 Mz
=2 h Temp |2 [T1
E N S . 1 —ad
T “H 89004006410 Mz|
! [+
L
I |
PS

Center 809 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:01:27

Page 78 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

13146 NW 86 Drive, Suite 400, Alachua, Florida 32615

4,
//’A (352) 472-5500 / testing@industrial-ia.com

8.5.52 H-CPM, UL Mask D, AGC+3, 809 MHz

@ “RBNV 100 Hz Marker 1 [T1 ]
VBN 300 Hz -94.61 dav
Ref -10 dBm “Att 5 dB ST 3 s 809.012500000 M-z
_ic OFfet  40|4 B OBV |8.012820513 kHz
L{IMIT CHECK PASS Temp |1 [T1 OBV]
=S 2 20 o | N
808995753205 M-z
=2 - l Terp |2 [T1 OBW]
=0 - _o ! —4P-67ciBn ML
T 8(09.003766026 M-z
L A [
PS
- —8C
i |
- —a&C U U UM
B
7 | AC
'l ll [\HJ ‘h
—_- L)
110
Center 809 MHz 2.5 kHz/ Span 25 kHz
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8.5.53 H-DQPSK, UL Mask D, AGC, 809 MHz

@ “RBNV 100 Hz Marker 1 [T1 ]
VBN 300 Hz ~86.91 dBr
Ref —10 dBm “ALt 5 B SWT 3's 809.012500000 Mz
_1c OFffet  40l4 B oBN [9.85676%231 kiiz

LIMIT CHEfoK PAgS Temp|1 [T1 oBw]

- —2C
8(8.994831731 MHz
=2 Temp |2 [T1 OBWV]
EW - In | —4P-55—ciBn
i LM
VN 8(]9.004681500 MHz
e kI-w

Center 809 MHz 2.5 kHz/ Span 25 kHz
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8.5.54 H-DQPSK, UL Mask D, AGC+3, 809 MHz

@ “RBNV 100 Hz Marker 1 [T1 ]
VBV 300 Hz -85.85 dBn
Ref —10 dBm “Att 5B SWT 3's 809.012500000 Mz
_1c OFffet  40l4 B oBN [9.855769231 kHz

L{IMIT CHECK PASS Temp |1 [T1 OBV]

——2C
808994871795 MHz

Tenp |2 [T1 OBN]

ah a4
e 3

_‘i‘ TE — NP da‘l L\A_
+ J v\h 8(09.004721564 Mz

a
= B
=Y

[T]
=

§¢'
2:_

- | 1
— 100
110
Center 809 MHz 2.5 kHz/ Span 25 kHz
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8.5.55 6.25 kHz, FM, UL Mask D, AGC, 815 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -17.31 dBr
Ref -11.1 dBm “AtE 5 dB SWT 2.4 s 815000000000 MHz
Offset 334 B ] 0B\ |4.03846]1539 Kz
LJIMIT CHECK PA$S Tenp |1 [T1 OBV]
——2C A -S7 OOT “
314907980769 Mz
(1 P Temp |2 [T1 OBN]
== T 2 —35.46 ||
) 815.\002019231 MHz
L
» 1 PSs
—8C
3B
peco RAZIRP (N
s 1 — W A
,»AI‘N ﬂA .
1
100
110
Certter 815 MHz 2 kHz/ Span 20 kHz
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8.5.56 6.25 kHz, FM, UL Mask D, AGC+3, 815 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -17.33 dBr
Ref -11.1 dBm “Att 5 dB SNT 2.4 s 815.000000000 NHz
Offset 33|4 B i oBM| |4.038461539 KkHz
LIMIT CHECK  PASS Tenp |1 [T1 OBV]
-_o0 = Az aBr
314997980769 MHz
(1 P Temp |2 [T1 OBN]
= r-3c %l T2 3845 dBr
) 815.\002019231 MHz
L o
- 1
—8C
- —7C
MASK D m
B N‘N A L
i A
Vﬂﬁ\lﬁ’bﬂ W |
- 100
L 110

Center 815 VHz
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8.5.57 12.5 kHz, FM, UL Mask D, AGC, 815 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz _84.72 B
Ref —10 dBm “Att 5 dB SNT 3 s 815.012500000 MHz
_ic OFffet 40l4 B OBV |7.932692308 kHz
Uit o Hx  Pags Tenp |1 [T1 0B
L . . e ydla=| A
814_996038654 Mz
=2 Temp |2 [T1 OBWV]
c I -S|
T1 J2 815.003966346 Mz
L
PSs
——5C
MASKD
— —aC
3B
7 \ AC
A iy e My |
Gy |

——100

110
Center 815 VHz 2.5 kHz/ Span 25 kHz
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8.5.58 12.5 kHz, FM, UL Mask D, AGC+3, 815 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -88.99 dBr
Ref —10 dBm “Att 5 dB ST 3's 815_012500000 MHz
_10 OFfet 404 dB OBV |7.932699308 kHz
LIMIT GHEOK PAgS Temp|1 [T1 o]
L q e Weclazid| Al
814.99603654 Mz
=2 Temp |2 [T1 OBWV]
=0 L ah P
_J‘ A - Ul
T2
gt 815.003966346 MHz| -
L
PS
- —8C
MASKD
- 1
—-aC
B
y A
Z Ly P
I IR
!
Y
L

——100

110
Center 815 VHz 2.5 kHz/ Span 25 kHz
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8.5.59 25 kHz FM, UL Mask G, AGC, 815 MHz

@ *RBN 300 Hz Varker 1 [T1 ]
VBN 1 kHz -84.29 dBr
Ref -10 dBm “AtE O dB SWT 560 ms 815025000000 MHz
_1c OFfset 404 dB 0BV 10-33653$462 kiHz
LIIMIT CHECK PA$S Temp |1 [T1 OBV]
L ) . - 37 den|IN
814.99463]1410 MHz
=2 b Temp |2 [T1 OBWV]
= o —31-38-clbn
A LML
P \l \8]5.(1)496 940 MHz
B | 1 0 1 —
jg/ u
MASK G
1 1 Ps

T
]}

LTI QA

——100

110
Center 815 VHz 5 kHz/ Span 50 kHz
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8.5.60 25 kHz FM, UL Mask G, AGC+3, 815 MHz

@ *RBN 300 Hz Varker 1 [T1 ]
VBN 1 kHz ~90.27 dBr
Ref -9.5 dBm “Att O dB SNT 560 ms 815_025000000 MHz
_1c OFffet  40[4 B OBV 1033653462 kiz

YA

LIIMIT CHECK PAY Temp |1 [T1 OBV]
1 L —30.97 der|IN

: | I H I \&@% "1
e AR -
T \
- I | v
ML nv

WW i

Date: 1.NOV.2024 08:38:54
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8.5.61 C4FM, UL Mask D, AGC, 815 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -89.37 dar
Ref —10 dBm “Att 5 dB SWT 3 s 814.987500000 Mz

—1c Offget 40/4 dB
LIMIT GHHCK  PASS

——2C

[T]
=

=3C

——100

110
Center 815 VHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:05:37
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8.5.62 C4FM, UL Mask D, AGC+3, 815 MHz

@ “RBNV 100 Hz Marker 1 [T1 ]
VBV 300 Hz —91.91 dBn
Ref —10 dBm “Att 5B SWT 3's 814987500000 Mz
_1c OFffet  40l4 B oBN [8.012820513 kiHz

L{IMIT CHECK PASS Temp |1 [T1 OBV]

L ' Wecke=24| Al

814.995758205 MHz
Temp |2 [T1 OBWV]
-3 U ' % e

[T]
=

815_00376¢4026 MHz B

——100

110
Center 815 VHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:05:05
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8.5.63 H-CPM, UL Mask D, AGC, 815 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -85.51 dar
Ref —10 dBm “Att 5 dB SAT 3 s 814987500000 MHz
_1c OFffet  40)4 B OBV |8.25320$128 kiHz

LJIMIT CHEHCK PA$S Temp |1 [T1 OBV]

——2C
814 _995753205 MHz

| A Terp|2 1 0BVl

- e cdicd V1
™ M “I\ww‘ 8]5.004006410 M-z
I W

[T]
=

-8C N
i
4
— 100
110
Center 815 MHz 2.5 kHz/ Span 25 kHiz

Date: 1.NOV.2024 13:03:54
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8.5.64 H-CPM, UL Mask D, AGC+3, 815 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -83.78 dar
Ref —10 dBm “Att 5 dB SWT 3 s 814.987500000 Mz
_1c OFffet  40)4 B
L{IMIT CHECK
e
EW=2
=0 - _C
!
L o

- 100 W
110
Center 815 VHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:04:20
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8.5.65 H-DQPSK, UL Mask D, AGC, 815 MHz

®

“RBNV 100 Hz

Marker 1 [T1 ]

VBN 300 Hz -86.13 dBr
Ref —-10 dBm *Att 5 dB SANT 3 s 814 .987500000 MHz
-1Cc Offset 40l4 dB OBW [9_.97596. kHz
L{IMIT CHECK PASS Terp |1 [T1
. i
814.994831731 MHz
e Terp|2 M1
=0 L y l‘jﬂ’\&m }\]\l 4 o [-r
_‘i‘ l’u“ \l “ UV -
-+ 815.004801692 MHz
i :
_ n !
50 ¥
/ Y
- —a&C rl L‘
-C
- —C M
- 100
110
Center 815 VHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:02:54

LM

Page 92 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

N 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//A (352) 472-5500 / testing@industrial-ia.com

8.5.66 H-DQPSK, UL Mask D, AGC+3, 815 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -86.90 dBr
Ref —-10 dBm Attt 5 dB SANT 3 s 814 _987500000 MHz
-1Cc Offset 40l4 dB OBV (9.535256410 kiHz
L{IMIT CHECK PASS Temp |1 [T1 OBV]
L 4] 10 der|IN
814.994991987 MHz
1P I Temp |2 [T1 OBWV]
=L s H i+ —45-G4—clBr VL
pﬁ qudWA 815.004527244 NHz
I I hl,
-4c T I ] U\'
NS I
. PS
- 1 1
50 I
MASKD
-0
h T8
7 f” V\ AC
-0
1N
- 100
—110
Center 815 VHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:03:22
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8.5.67 6.25 kHz, FM, UL Mask D, AGC, 823 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz —24.05 dBr
Ref —10.9 dBm “Att 5 dB SAT 2.4 s 823_000000000 MHz
Offset 334 dB OBW |4.038461539 kiHz
UIMIT GHEOK PASS Temp|1 [T1 oBw]
o0 N —A(P-63dBT
3 52097908769 Mz
(1 P , . Temp |2 [T1 OBN]
= r—=c 50 dBnr
828_002019231 MHz
r 2
L L
——8C
yze
- —7C
VA D I
- -aC “ ﬂ
Al iy I.Aﬂn[\ \Wﬂ
l

e
kS o
=§_
qi;
=

Lt ke

——100

—110,

Center 823 VHz 2 kHz/

Date: 3.JAN.2025 13:54:10

Span 20 kHz
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8.5.68 6.25 kHz, FM, UL Mask D, AGC+3, 823 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz —24.08 dBr
Ref —10.9 dBm “Att 5 dB SAT 2.4 s 823000000000 MHz
Offfet 334 B 0B\ [4.038461539 kHz
LIMIT GHEOK PAgS Terp|1 [T1 oBw]
- i —Ap-7o—dar] N
1 B3> 097080769 Mz
(1 P , . Temp |2 [T1 OBN]
=l r-=C ez |
833002019231 MHz
r P2
. I
L PS
—8C
- ec
B
- _7C AC
MASK D
- oo | I MJ
gl | Mo b
il ST
- —100
| 110,
Center 823 Mz 2 kHz/ Span 20 kHz

Date: 3.JAN.2025 13:54:48
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8.5.69 12.5 kHz, FM, UL Mask D, AGC, 823 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -87.20 dar
Ref —10 dBm “Att 5 dB SAT 3 s 822987500000 M-z
_1c OFffet  40)4 B OBV |7.932699308 kiHz
LIMIT GHEOK PAgS Terp |1 [T1 o]
L ] ] e We=Waztd| Al
82299603654 M-z
=2 Temp |2 [T1 OBWV]
c I S|
T1 12 823003966346 Mz
L
PS
- —8C
MASKD
- —a&C
ﬂ B
ny Ve
ﬂ Al L ﬂ
| AN k “
| l‘ | I
——100 | |
—110
Center 823 Mz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 09:14:19
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8.5.70 12.5 kHz, FM, UL Mask D, AGC+3, 823 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz —-90.15 dBr
Ref -10 dBm *Att 5 dB SWT 3 s 822.987500000 MHz
—1c Offget 40/4 dB OBW |7.932692308 kHz
LJIMIT CHEHCK PA$S Temp |1 [T1 OBV]
- 20 f e WaaWaztd| Al
822 _.99603p654 MHz
=2 Temp |2 [T1 OBWV]
=N L b a4
_J‘ 4 e =1
T2
11 843.0039646346 MHz e
.
PS
- 50
MASKD

Center 823 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 09:13:44
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8.5.71 25 kHz FM, UL Mask G, AGC, 823 MHz

@ *RBN 300 Hz Varker 1 [T1 ]
VBN 1 kHz -82.06 dBr
Ref —10 dBm “Att O dB SNT 560 ms 822_975000000 MHz
_1c OFffet  40|4 B oBv 10.33653pa62 Kz

YA

LIMIT CHEfOK PAS Tearp|1 [T1 oWl
A \ 21 66 dax|IIN

20
822_994871795 MHz
1 B i o Tenp |2 [T1 OB
=L s - =33-38—¢br
(AVE
P ‘ \823.(1)52083:—3 Mz
| i I 1 —

1
(@)
T
=

)

[ ——
_—

110
Center 823 MHz 5 kHz/ Span 50 kHz
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8.5.72 25 kHz FM, UL Mask G, AGC+3, 823 MHz

@ “RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -89.49 dBr
Ref -10 dBm “AtE O dB SWT 560 ms 822975000000 MHz
1c OfFfset  40l4 dB 0BV 10-33653$462 kiHz
LIMIT OHHoK PASS Temp|1 [T1 oBW]
L 1 —2h oa der|IN
82994871795 MHz
I'I':":« 2 __j[\ 12 Tenp |2 [T1 EN\T:L .
J _—J‘ — AP - IZ Ul
P \ \823.(1)52083:—8 Ve e
B | i i —
jg/
o A1 L AR
B A I PS
- | L\
e /n \ A
MASK D
- i AC
/ LR
H \]J v u KJ\
110

Center 823 VHz

Date: 1.NOV.2024 08:36:38
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8.5.73 C4FM, UL Mask D, AGC, 823 MHz

@ “RBNV 100 Hz Marker 1 [T1 ]
VBV 300 Hz -86.31 dBn
Ref —10 dBm “Att 5B SWT 3's 822987500000 Mz
_ic OFf$et 404 dB oBN [8.012820513 kiHz
L{IMIT CHECK PASS Temp |1 [T1 OBV]
- —2C
EW=2
CL ) S ﬁ
1 T2
—-4C  hd +
h -

- —8C

MASKD
B I,

—-aC

B

ny Ve
l b
- 100

—110

Center 823 Mz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:06:19
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8.5.74 C4FM, UL Mask D, AGC+3, 823 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz —82_84 dar
Ref —10 dBm “Att 5 dB SWT 3 s 822987500000 Mz

LIMIT GHHCK  PASS

:_ZC | MM‘MW

EW=2
=0
- L L
ik [
Y
L o .
K PS
- _C w
MASKD

Center 823 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:06:47
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8.5.75 H-CPM, UL Mask D, AGC, 823 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -86.59 dar
Ref —10 dBm “Att 5 dB SWT 3 s 822987500000 Mz

-1Cc Offset 40l4 dB OBV 7.8 kHz
LJIMIT CHEHCK PA$S Tenp |1 [T1
= N

- —2C
832 995758205 MHz
=2 A Temp |2 [T1 OBwW]
=0 - _o U —4P-65—ciBn ML
823.003565%5705 MHz
T1 E_Z
- _c
\’\mr\ ] RS
- B5C I T \
MASKD
n A

——100

110
Center 823 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:08:01
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8.5.76 H-CPM, UL Mask D, AGC+3, 823 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -86.79 dBr
Ref —10 dBm “Att 5 dB SAT 3 s 822987500000 M-z
_1c OFffet  40)4 B OBV |7.972756410 kHz
LJIMIT CHEHCK PA$S Tenp |1 [T1

- —2C
8232 _995798269 MHz
L,N\ Temp |2 [T1 OBWV]
—3C LJ A ) —‘—l-_‘_LU CIoT L
¥ 843.003764026 MHz

[T]
=

Center 823 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:07:26

Page 103 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

N 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//A (352) 472-5500 / testing@industrial-ia.com

8.5.77 H-DQPSK, UL Mask D, AGC, 823 MHz

@ “RBNV 100 Hz Marker 1 [T1 ]
VBV 300 Hz —84.67 dBn
Ref —10 dBm “Att 5B SWT 3's 822_987500000 Mz
_1c OFffet  40l4 B BN [9.775641026 kHz
L{IMIT CHECK PASS Temp |1 [T1 OBV]

—1p 76 de [N
832_9M4831731 VHz
Temp |2 [T1 OBWV]

Al
= 0~ G

U V "W\ &3.004601372 M| "t
,ﬂgv?

——2C

- | WAW 1

=
=
——
=
=
=
-

——100

110
Center 823 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:08:38
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8.5.78 H-DQPSK, UL Mask D, AGC+3, 823 MHz

@ “RBNV 100 Hz Marker 1 [T1 ]
VBV 300 Hz —87.11 dBn
Ref —10 dBm “Att 5B SWT 3's 822_987500000 Mz
_1c OFffet  40l4 B OBN [9.495199308 kiHz
L{IMIT CHECK PASS Temp |1 [T1 OBV]

=¥ 20 dex|IN
8232_94911859 VHz
I Temp |2 [T1 OBWV]

[ VRN e B

——2C

D a
=
-

R
| e
—
=
=

:

——100

110
Center 823 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 13:09:02

Page 105 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

13146 NW 86 Drive, Suite 400, Alachua, Florida 32615

4,
//A (352) 472-5500 / testing@industrial-ia.com

8.6 Noise Figure

Referenced from test report "TR_17049-24_FCC_PT90_800_Booster Class B_1.docx".

Limits from FCC 90.219 (e)(2) and KDB 935210 D05 v01r04 Industrial Signal Boosters. Test method
from "Noise Figure Measurement Accuracy: The Y-Factor Method" by Keysight Technologies.

Test Setup

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

Operating Band (MHz) Link Direction Noise Figure (dB) Limit (dB)
851 MHz- 869 MHz Downlink 6.43 <9dB
806 MHz- 824 MHz Uplink 0.81 <9dB
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8.7 Out-of-Band/Out-of-Block Emissions (Intermodulation Products)
Referenced from test report "TR_17049-24_FCC_PT90_800_Booster Class B_1.docx".

Limits from FCC Parts 2.1051, FCC Pt. 90.219(d)(6) and test procedure from ANSI C63.26-2015 and
FCC KDB 935210 D05 v01r04 Industrial Signal Boosters.

Test Setup
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Intermodulation Products Spectrum Plots

8.7.1 6.25 kHz Signal, Downlink, AGC, 854 MHz

@ “ RBA 300 Hz Varker 2 [T1 ]
VBA 3 Kz -3B.72 B
Ref 37 dBn “AE 5 dB SNT 1.15 s 854015706128 Mz
_a_gﬂél— 40.4 B 1 Matesr 1 [T} ]
v B2 dn
L o ssemesssizsuspvza| Al
v
n‘ vy A I
q ‘WW “Aﬁpﬂquuﬂqn%
e
11 1 LA | u_U] l/AC
10 K/ Soen 100 Kz
Bandwiidth 12.5 Kz Power 29.10 dBm
Adjacent Chanrel
moh 10 Wi Lower -28.93 dBm
Spacing 12.5 Kz Upper -29.27 dBm

Date: 30.0CT.2024 16:01:36
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8.7.2 6.25 kHz Signal, Downlink, AGC+3dB, 854 MHz

@ “ RBA 300 Hz Marker 2 [T1 ]
WBA 3 Kz -B.72 &
Ref 37 dBn Attt 5B SAT 1.15 s 8401506128 MHz
1 Marker 1 [T)
M 5.2 B
803 S0AGIS VHzZ
L\
d ) v
\ # s
DB
11 1 L'A | 1'E' | I/AC
10 K=/ Soen 100 KHz
Bandwidth 12.5 Kz Power 29.10 dBm
Adjacentt Channel
i 10 K Lower -28_.93 dBm
Spacing 12.5 Kz Upper -29.27 dBm

Date: 30.0CT.2024 16:01:36
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8.7.3 12.5 kHz Signal, Downlink, AGC, 854 MHz

® # RBA 300 Hz Varker 2 [T1 ]
WBA 3 Kz -41.88 cBr
Ref 30 dBn Attt 5B SANT 1.15 s 854_018750000 MHz
Offfet 3.4 B Marker 1 [TL 1
P9 JeZae =]
LG o3 A4 Mt
| ©
V= ac
——2C LML
L -
L >
| 1 h ! AI. 1l WAN NA W.ﬂ L 1 | M
_‘”“?DWWWMVWW v TP WV WA A A =
— |
Canter 84 MHz 10 K=/ Sen 100 KHz
Tx Channel
Bandwidth 25 Kz Power 20.47 dBm
Adjacentt Channel
Bandwiidth 10 Kz Lower -35.54 dBm
Spacing 20 Kz Upper -36.44 dBm

Date: 30.0CT.2024 15:41:11
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8.7.4 12.5 kHz Signal, Downlink, AGC+3dB, 854 MHz

@ “ RBA 300 Hz Delta 2 [T1 ]
VBA 3 Kz -50_.19 B

Ref 37 cBn Attt 5B SAT 1.15 s 25168005410 KHz
_33_Ln3§ef 0.4 B 1 Marier 1 [Ty
-0 S SCH Ai-/ﬁ ﬂ
—1C

1 R

= [ ™
= n n t A
e T P T AT %WW”"”’W”\WWWW“ Ps
= | i
Canter 84 MHz 10 K=/ Soen 100 KHz
Tx Channel
Bandwiidth 25 kHz Power 28.93 dBm
£djacent Channcl 16 K Lower -27 .54 dBm
Spacing 20 Kz Upper -27.93 dBm

Date: 30.0CT.2024 15:52:54
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8.7.5 25 kHz Signal, Downlink, AGC, 854 MHz

® “ RBA 300 Hz Varker 2 [T1 ]
WVBA 3 kHz —-40.45 B
Ref 30 dBn Attt 5B SAT 1.15 s 853962019231 MHz
Offsfet |33.4 B Marker [1 [TL ]
P9 RS NG =]
- 1c 53 .108717oIS7 Meke
-
M= [c
- 20 LM
. -
L o
A Y Bl il mwﬂwmwmgs}
- AC
Center 84 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwidth 50 Kz Power 20.48 dBm
i
fljooent Chamnel 10 1o Lower -36.09 dBm
Spacing 40 kHz Upper -37.25 dBm

Date: 30.0CT.2024 15:42:41
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8.7.6 25 kHz Signal, Downlink, AGC+3dB, 854 MHz

@ “ RBA 300 Hz Marker 2 [T1 ]
WBA 3 Kz -40.59 B
Ref 30 dBn Attt 5B SANT 1.15 s 853962019231 MHz
Offsfet |33.4 B 1 Marker [1 [TL ]
20 rgiezaNe =1j
LG 53 .108717oIS7 Meke
- €
= [ -1c
L o L\
—-3C
2
__4‘ - A
; m | WL -
apiuaa e
] x
Caiter 84 MHz 10 K=/ Soen 100 KHz
Tx Channel
Bandwidth 50 kHz Power 21 .63 dBm
Adjacentt Channel
i 10 K Lower -36.36 dBm
Spacing 40 Kz Upper -37.89 dBm

Date: 30.0CT.2024 15:51:09
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8.7.7 6.25 kHz Signal, Downlink, AGC, 860 MHz

@ “ RBA 300 Hz Marker 1 [T1 ]
VBA 3 kHz —48.72 cBv
Ref 37 cBn “Att 5B SNT 1.15 s 850.960000000 MHz
| Offfet 404 B Mafer 2 [j@]
-0 a0 U-l712) ﬂ
10
=l o Ve
-0
- -3C
, | A Fl
L o ot
Boifuuh Amg‘@mmn M i WWWWMMMMMM,I =
——&C T T - ] ~C
Cater 860 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwidth 12.5 kHz Power 27.47 dBm
Adjacent Chanrel
i 10 K Lower -29.01 dBm
Spacing 12.5 Kz Upper -27.94 dBm

Date: 30.0CT.2024 15:26:47
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8.7.8 6.25 kHz Signal, Downlink, AGC+3dB, 860 MHz

@ “ RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —-34.66 B
Ref 37 cBm At 5B SNT 1.15 s 860_015705128 Mz
| Offfet 404 B 1 e —
1 P6_43 B
- 20 50006 ETS Ve
10
1 R
V= - 1o M
——2C
|~ T Al T
PS
i T -
L I T T L | AC
Genter 8680 Mz 10 K/ SEn 100 Kz
Tx Chanrel
Bandwidth 12.5 kHz Power 29.58 dBm
Adjacentt Channel
i 10 K Lower -28.63 dBm
Spacing 12.5 Kz Upper -28.21 dBm

Date: 30.0CT.2024 16:00:34
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8.7.9 12.5 kHz Signal, Downlink, AGC, 860 MHz

® “ RBA 300 Hz Marker 2 [TL1 ]
WVBA 3 Kz -41_92 dBr
Ref 30 dBn At 5B SNT 1.15 s 880.013750000 MHz
Offfet 3.4 B Marker 1 [TL 1
— 20 -2 dBY
- 1c fo=e) AN N
-
W= ac
- 20 LM
L -
I~ —AC
e S (WP ELAE N vmﬂwwwu“wwwww Ps
- i
GCanter 8680 MHz 10 KHz/ Soan 100 kHz
Tx Channel
Bandwidith 25 Wz Power 20.42 dBm
£cliacert. Chamnel 10 1o Lower -35.28 dBm
Spacing 20 kHz Upper -35.29 dBm

Date: 30.0CT.2024 15:40:22
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8.7.10 12.5 kHz Signal, Downlink, AGC+3dB, 860 MHz

@ “ RBA 300 Hz Delta 2 [T1 ]
WBA 3 Kz 5634 B

Ref 37 dBn Attt 5B SAT 1.15 s 2532061280 Kz
_33_Ln3§ef 0.4 B ! Marier 1 [Ty
-0 a0 ‘i;ﬁ ﬂ
—1C

1 R

= | L
L - .
- -3C
. 1 1 ! | .
T T N, O i Rk TN e T
_&C AC
Center 880 MHz 10 K=/ Soen 100 KHz
Tx Channel
Bandwiidth 25 kHz Power 29.43 dBm
£djacent Channcl 16 K Lower -27 .50 dBm
Spacing 20 Kz Upper -27.63 dBm

Date: 30.0CT.2024 15:53:54
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8.7.11 25 kHz Signal, Downlink, AGC, 860 MHz

® “ RBA 300 Hz Varker 2 [T1 ]
WVBA 3 kHz —-40.45 B
Ref 30 dBn Attt 5B SAT 1.15 s 853962019231 MHz
Offsfet |33.4 B Marker [1 [TL ]
P9 RS NG =]
- 1c 53 .108717oIS7 Meke
-
M= [c
- 20 LM
. -
L o
A Y Bl il mwﬂwmwmgs}
- AC
Center 84 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwidth 50 Kz Power 20.48 dBm
i
fljooent Chamnel 10 1o Lower -36.09 dBm
Spacing 40 kHz Upper -37.25 dBm

Date: 30.0CT.2024 15:42:41
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8.7.12 25 kHz Signal, Downlink, AGC+3dB, 860 MHz

® “ RBA 300 Hz Marker 2 [T1 ]
B\ 3 Kz —41.60 B
Ref 30 cBn At 5B ST 1.15 s 850962019231 MHz
Offset |33.4 dB 1 Maftker [1 [TL 1
P9 = e =1
10 S50 10872170187 Mk
| ©
M= [c
- —2C LML
Lo -
- _AC =3 WA “1,“\
, N , T N ,
;i S L e O AT ' s
B I8
1 A
Garter 8680 MHz 10 kHz/ Soen 100 KHz
Tx Chanrel
Bandwiidth 50 kHz Power 22.07 dBm
Adjacentt Channel
Bandwidth 10 Kz Lower -36.10 dBm
Spacing 0 Kz Upper -38.45 dBm

Date: 30.0CT.2024 15:50:00
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8.7.13 6.25 kHz Signal, Downlink, AGC, 868 MHz

@ “ RBA 300 Hz Delta 2 [TL ]

VBA 3 kHz -50.34 B
Ref 37 cBn ALt 5B SNT 1.15 s 12680256410 Kz
| Offfet 404 B 1 e —

1 P6.21 B
L 57 -O05EGTS Ve
- 10

1 R
n ——1C LML

I —C
[ 1 1 N AV I |
WWW\PWMWMWJ v RA AU LW VPNWWTY VLY WPy TV TV WX VY BT s
gt =
| _&C AC
Cater 868 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandvidth 12.5 Kz Power 29.31 dBm
Adjacentt Channel
RBenclvdith 10 Kt Lower -24 .53 dBm
Spacing 12.5 Kz Upper -24 .73 dBm

Date: 30.0CT.2024 15:29:11

Page 120 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

N 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//A (352) 472-5500 / testing@industrial-ia.com

8.7.14 6.25 kHz Signal, Downlink, AGC+3dB, 868 MHz

“ RBA 300 Hz Marker 2 [T1 ]
WVBA 3 Kz 2784 cBr
Ref 37 dBn At 5B SNT 1.15 s 867983974330 MHz
_3:_Lu3§gr 0.4 B 1 Marker 1 [T)
P7_64 B
L 67 - OTEHETS Ve
—i1C
—C
=
(e LM
——2C
- A\

é
T
-
o
B
rﬁ

e e o B

e =
_&C AC
Canter 868 MHz 10 KHz/ Soan 100 kHz
Tx Channel
Bandwidith 12.5 KHz Power 30.75 dBm
£cliacert. Chamnel 10 1o Lower -22.56 dBm
Spacing 12.5 Kz Upper -22.99 dBm

Date: 30.0CT.2024 15:57:32
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8.7.15 12.5 kHz Signal, Downlink, AGC, 868 MHz

®  RBA 300 Hz Marker 2 [T1 ]
VBA 3 Kiz —41.07 o=
Ref 30 din “Att 5 d SNT 1.15 s 868018750000 M
Offfet 3B3.4 B 1 Varker 1 [TL 1
P9 S0 dav
- 1C f="ova A4 Mt
| ©
V= [
_— LM
- a0
- 4 - "“\w«,ﬂ‘“ — €
%WM‘W \WM..A .Al\n Aotk ,nW.AL A‘JV w‘"wh'w ] s
. T8
AC
Cater 868 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwidth 25 Wz Power 22 .27 dBm
Adjacentt Channel
Eencwidith 10 Kt Lower -32.99 dBm
Spacing 20 Kz Upper -33.95 dBm

Date: 30.0CT.2024 15:38:18
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8.7.16 12.5 kHz Signal, Downlink, AGC+3dB, 868 MHz

“ RBA 300 Hz Delta 2 [T1 ]
@ \VBA 3 Kz -55.29 B
Ref 37 dBn Attt 5B SAT 1.15 s 2532061280 Kz
_33_Ln3§ef ey I 1 Mader 1 [T] ]
P7_11 B
-0 B7- Bo72T Ve
—1C
N (e LM
L .
:_il ﬂ C i”’ 1WA h " |
T T ! vwwwwwﬂmwg
L _&C 1 AC
Canter 838 MHz 10 K=/ Soen 100 KHz
Tx Channel
Bandwidth 25 Kz Power 30.50 dBm
Adjacent Channel
- i 10 K Lower -27 .74 dBm
Spacing 20 Kz Upper -27.85 dBm

Date: 30.0CT.2024 15:55:11

Page 123 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

N 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//A (352) 472-5500 / testing@industrial-ia.com

8.7.17 25 kHz Signal, Downlink, AGC, 868 MHz

@ “ RBA 300 Hz Marker 2 [T1 ]
VBA 3 kriz -30.97 i
Ref 30 cBn “Att 5B SNT 1.15 s 867962019231 Mz
Offget (334 B 1 Varker [1 [TL 1
P9 BSY e =1
LG 957.108717oNS7 Mele
- €
M= [c
L o LML
L o . |
:4 A . | ] ,\,WW M%W% . i ,
\z"ﬁ{"WWww i WWMMM A
AC
Cater 868 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwidth 50 Kz Power 22 .22 dBm
Adj Chanrel
ety 10 Wi Lower -36.06 dBm
Spacing 40 Kz Upper -37.25 dBm

Date: 30.0CT.2024 15:44:39
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8.7.18 25 kHz Signal, Downlink, AGC+3dB, 868 MHz

@ “ RBA 300 Hz Marker 2 [T1 ]
VBA 3 kriz -30.97 i
Ref 30 cBn “Att 5B SNT 1.15 s 867962019231 Mz
Offget (334 B 1 Varker [1 [TL 1
P9 BSY e =1
LG 957.108717oNS7 Mele
- €
M= [c
L o LML
L o . |
:4 A . | ] ,\,WW M%W% . i ,
\z"ﬁ{"WWww i WWMMM A
AC
Cater 868 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwidth 50 Kz Power 22 .22 dBm
Adj Chanrel
ety 10 Wi Lower -36.06 dBm
Spacing 40 Kz Upper -37.25 dBm

Date: 30.0CT.2024 15:44:39
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8.7.19 6.25 kHz Signal, Uplink, AGC, 809 MHz

“ RBA 300 Hz Marker 2 [T1 ]

WVBA 3 kHz —71.40 &
Ref O cBn “Att 5B SNT 1.15 s 809.009455128 Mz

Offfet 40.4 B i Vatker 1 [TL ]
[—1C v 555
o0 { 00_00EoMgSZ2 ML
1 R
M= [4c
- LVL
L o ]
__/L‘ ‘ﬁJ\J a
A &E”"Pl *P‘ An HAH’ I‘%J I’\inulut'»luk “ﬁ‘ \\lv .\MVIAA« A HM hl‘l ,IhM“L s
L o U d“wh;ﬂg
AC

Cater 809 MHz 10 K=/ Soan 100 kHz
Tx Channel
Bandwidth 12.5 Kz Power -12.24 dBm
Adjacentt Channel
Bandwiidth 10 Kz Lower -63.64 dBm
Specing 12.5 kHz Upper -63.42 dBm

Date: 4.NOV.2024 15:59:28
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8.7.20 6.25 kHz Signal, Uplink, AGC +3dB, 809 MHz

“RBA 300 Hz Marker 2 [T1 ]
WBA 3 Kz -83.18 c&n
R=Ff O dBn Attt 5B SAT 1.15 s 809.00HMAK128 MHz
Offgfet 40.4 B . Marker 1 [TL ]
(e l L 4 —J4-30 dB&v
. ! QO 0EDIISZ2 Mt
1 el e
W= [
- o L\
I~ —&C
——/C
e ot -
- G ! mU 3B
AC
Center 809 MHz 10 K=/ Soen 100 KHz
Tx Channel
Bandwidth 12.5 Kz Power -11_.11 dBm
Adjacentt Channel
i 10 K Lower -66.60 dBm
Spacing 12.5 Kz Upper -66.55 dBm

Date: 4.NOV.2024 15:59:50

Page 127 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

N 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//A (352) 472-5500 / testing@industrial-ia.com

8.7.21 12.5 kHz Signal, Uplink, AGC, 809 MHz

“ RBA 300 Hz Marker 2 [TL1 ]
WBA 3 Kz —71.74 &
Ref O dBn Attt 5B SANT 1.15 s 808.9807/68231 MHz
Offset 404 B Marker 1 [TL ]
| —1C v 508 o5
- _oC [=a=Weer) Mk
1 R
W= [
——85C
I~ —&C
2
——/C
= 1 M ,'I 3 Jml
Y
Center 809 MHz 10 K=/ Sen 100 KHz
Tx Channel
Bandwiidth 25 KHz Power -12.37 dBm
Adjacentt Channel
Bandwiidth 10 Kz Lower -68.27 dBm
Spacing 20 Kz Upper -67 .05 dBm

Date: 4.NOV.2024 16:06:48
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8.7.22 12.5 kHz Signal, Uplink, AGC+3dB, 809 MHz

“RBAN 300 Hz Marker 2 [T1 ]
WVBA 3 kHz -66.34 &
Ref O dBn Attt 5B SAT 1.15 s 808980769231 MHz
Offget 40.4 B . Varker 1 [TL 1
——1C v =506 agv
- a08_oaz Mk
1 R
VM= [«
- LWL
——aCc
I f
ik ﬂi M b A ‘H lW"Nv'AW U’A.J].ﬂ* A‘ l|r\l'\4'\_;.A anlvvlnn Ml lj\l'\ 'I'AM“I » Aﬂ IPS
-_oC 3:]3
AC
Cater 809 MHz 10 K=/ Soan 100 kHz
Tx Channel
Bandwidith 25 Wz Power -11.42 dBm
Adjacentt Channel
Borcnadth 10 K Lower -63.02 dBm
Spacing 20 kHz Upper -62.47 dBm

Date: 4.NOV.2024 16:06:25
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8.7.23 25 kHz Signal, Uplink, AGC, 809 MHz

“ RBA 300 Hz Marker 1 [T1 ]
B\ 3 Kz 1582 B
Ref 7 dBn At 5B ST 1.15 s 808.987179487 Mz
| offdet a0.4 B Maher 2 [T} ]
—fa.o8 B
-G ¥ 0BG Ve
-—2C
el
e
——C
- —aC
I l . , 1
R N T i W
__m\ 1 1 1 1 1 | | 1 1
Cater 809 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwiidth 50 kHz Power -12.32 dBm
Adjacentt Channel
Bandwidth 10 Kz Lower -66.31 dBm
Spacing 40 Kz Upper -67.71 dBm

Date: 4.NOV.2024 16:07:47
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8.7.24 25 kHz Signal, Uplink, AGC+3dB, 809 MHz

“ RBA 300 Hz Marker 1 [T1 ]
WBA 3 Kz -15.22 B
Ref 7 dBn Attt 5B SANT 1.15 s 808.98717/487 MHz
| offdet a0.4 B Maher 2 [T} ]
—15.40 B
| —1C =3 B0 0E76006 Ve
- —2C
1 o M
e AV
——C
- —aC
L _
i - | i
E’ﬁ | W 1 1 1 1 ] M
Cater 809 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwiidth 50 kHz Power -11.74 dBm
Adjacentt Channel
Bandwidth 10 Kz Lower -66.66 dBm
Spacing 40 Kz Upper -67.99 dBm

Date: 4.NOV.2024 16:08:08
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8.7.25 6.25 kHz Signal, Uplink, AGC, 815 MHz

“RBA 300 Hz Marker 2 [T1 ]
WBA 3 Kz —74.80 B
Ref O dBn Attt 5B SANT 1.15 s 814990224350 MHz
Offgfet 40.4 B Marker 1 [TL 1
- —1C T 550 By
- o | 215_00E0IS72 Mt
1 R
W= [
- o LML
I~ —&C
_—/L‘ - J
l. AL i U A
kN T N A TP R T
- oo ¥ I8
AC
Catter 815 MHz 10 K=/ Soen 100 KHz
Tx Channel
Bandwidth 12.5 Kz Power -12.30 dBm
Adjacentt Channel
Bondwidth 10 Kt Lower -65.22 dBm
Spacing 12.5 Kz Upper -65.33 dBm

Date: 4.NOV.2024 16:01:14
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8.7.26 6.25 kHz Signal, Uplink, AGC +3dB, 815 MHz

“ RBA 300 Hz Marker 2 [T1 ]
VBA 3 Kz 6212
Ref O dBn At 5B SNT 1.15 s 814990224359 MHz
Offset 404 B . Varker 1 [TL 1
——1C ﬂ v —410 B
- o0 [ 2015 0020MS7Z2 Mk
1 R
® [«
- o LML
23
-—ac
-—7C J,Jl“ e A
A g M R, MAAMJL«'}‘ “}‘\.At} ‘~J »dbw\k it AL A -
L oo IB
A
Center 815 Mz 10 KHz/ Sen 100 KHz
Tx Channel
Bandwidith 12.5 kiz Power -10.78 dBm
Adjacentt Channel
Borcnadth 10 K Lower -59.17 dBm
Spacing 12.5 kiHz Upper -59.51 dBm

Date: 4.NOV.2024 16:00:53
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8.7.27 12.5 kHz Signal, Uplink, AGC, 815 MHz

“RBAN 300 Hz Marker 1 [T1 ]
WVBA 3 kHz -16.01 B
Ref O dBn Attt 5B SANT 1.15 s 81499342987 MHz
Offset 40.4 B Marker 2 [TL 1]
- —1C - 2o o=
- o [=ViRe=av.:crcdMVE]
1 R
M= [4c
- o LML
——aC
= 2
—7C
WWA*WNW% oA ] s
- _oC 3B
AC
Center 815 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandvidth S kiz Power -12.34 dBm
Adjacentt Channel
Bondwidth 10 Kt Lower -65.13 dBm
Spacing 20 Kz Upper -65.18 dBm

Date: 4.NOV.2024 16:05:08
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8.7.28 12.5 kHz Signal, Uplink, AGC+3dB, 815 MHz

“RBA 300 Hz

Marker 1 [T1 ]

WBA 3 Kz -14.84 B
Ref O dBn Attt 5B SANT 1.15 s 81499342987 MHz
Offgfet 40.4 B . Marker 2 [TL 1]
- —1C v —f4-
- o mn_os:rmfry;g ﬁ
1 R
W= [
- o LML
- —aC
—/C &
gt WWM@MWW =
- _oC i 3B
AC
Catter 815 MHz 10 K=/ Soen 100 KHz
Tx Channel
Bandwidth S kiz Power -11.21 dBm
Adjacentt Channel
Bondwidth 10 Kt Lower -66.86 dBm
Spacing 20 Kz Upper -66.73 dBm

Date: 4.NOV.2024 16:05:26
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8.7.29 25 kHz Signal, Uplink, AGC, 815 MHz

“ RBA 300 Hz Varker 2 [T1 ]
WBA 3 Kz —76.37 B
Ref 7 dBn Attt 5B SANT 1.15 s 814 92019231 MHz
- Offdet 404 B Mafer 1 Tl g
—15.90 B
-1 ¥ B OS7I{AS Ve
- —2C
1 o M
e AV
- 50
- —aC
e
P o | L ul A . S
"""d”‘]“"\l“"’w“\" LV T v TE
__m\ I I 1 T AC
Catter 815 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwiidth 50 kHz Power -12.37 dBm
Adjacentt Channel
Bandwidth 10 Kz Lower -66.50 dBm
Spacing 40 Kz Upper -66.94 dBm

Date: 4.NOV.2024 16:09:20
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8.7.30 25 kHz Signal, Uplink, AGC+3dB, 815 MHz

“ RBA 300 Hz Marker 2 [T1 ]
WBA 3 Kz —72.76 By
Ref 7 dBn Attt 5B SANT 1.15 s 814 92019231 MHz
- Offdet 404 B Mafer 1 Tl g
-14.98 B
-1 ¥ B OS7I{AS Ve
- —2C
e AV
——C
- —aC
. I2 A
| Ay | (\ ! l l A A 1 PS
L &V.7) V“
pri vt e P B AL T
Cater 815 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwidth 50 Ktz Power -11.47 dBm
Adjacentt Channel
Bandwidth 10 Kz Lower -66.10 dBm
Spacing 40 Kz Upper -66.98 dBm

Date: 4.NOV.2024 16:08:53
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8.7.31 6.25 kHz Signal, Uplink, AGC, 823 MHz

“ RBA 300 Hz Marker 2 [T1 ]
WVBA 3 kHz -72.62 &
Ref O dBn Attt 5B SAT 1.15 s 82300455128 MHz
Offgfet 40.4 B 3 Marker 1 [TL 1
- —1C & B LSWS7 e =i
- | O3 O0OEOIS7Z2 Mt
1
W= -4c
- o LML
. :
- TAIN]
A PR
—“’W PRI T WA o W]WWWWWW‘W =
AC
Center 83 MHz 10 K=/ Sen 100 KHz
Tx Chanrel
Bandwiidth 12.5 kHz Power -12.22 dBm
i
fljooent Chamnel 10 1o Lower -64.17 dBm
Spacing 12.5 kiHz Upper -64 .55 dBm

Date: 4.NOV.2024 16:01:59
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8.7.32 6.25 kHz Signal, Uplink, AGC+3dB, 823 MHz

“ RBA 300 Hz Marker 2 [T1 ]
WBA 3 Kz —-65.39 B
Ref O dBn Attt 5B SANT 1.15 s 83.00MAK128 MHz
Offgfet 40.4 B . Marker 1 [TL ]
- —1C ﬁ 4 =597 d&v
- [ 203 0OROMS7Z2 ML
1
W= -4c
- o LML
L o ;

. WWWM% Y M‘v TR =
| | | poe
Catter 83 MHz 10 K=/ Sen 100 KHz

Tx Channel

Bandwiidth 12.5 Kz Power -10.67 dBm
i

fljooent Chamnel 10 1o Lower -62.10 dBm
Spacing 12.5 Kz Upper -61.87 dBm

Date: 4.NOV.2024 16:02:21
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8.7.33 12.5 kHz Signal, Uplink, AGC, 823 MHz

“RBA 300 Hz Marker 2 [T1 ]
WBA 3 Kz —72.64 B
Ref O dBn Attt 5B SAT 1.15 s 82_9807/68231 MHz
Offgfet 40.4 B ) Marker 1 [TL 1
-—1C & B 1SS Se &1
L jcooXeerY Mt
1 el e
W= [
- o L\
I~ —&C
B 2
—/C
PS
. “’WWHWMMW |
——oC 1 DB
AC
Canter 83 MHz 10 K=/ Soen 100 KHz
Tx Channel
Bandwidth 25 Kz Power -12_.25 dBm
Adjacentt Channel
i 10 K Lower -66.32 dBm
Spacing 20 Kz Upper -66.27 dBm

Date: 4.NOV.2024 16:04:28
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8.7.34 12.5 kHz Signal, Uplink, AGC+3dB, 823 MHz

“RBAN 300 Hz Marker 2 [T1 ]
WVBA 3 kHz -64.98 cB&
Ref O dBn Attt 5B SAT 1.15 s 82 _980769231 MHz
Offget 40.4 B . Varker 1 [TL 1
——1C Ca —J4-
- L2 ooz e ﬁ
1 R
VM= [«
- LWL
- —6C & i
L ¢ 4
Uﬁjuﬂv\‘uv'v" n\;vnull.vlmﬂ\vl A wlla N v-‘-" \l\.“ﬁ{\ \J\AAA 'MJM “.AJ.UUA I_'nl;h"_l‘ ‘\waMjuJ A .h A S
-_oC 3:]3
AC
Center 83 MHz 10 K=/ Sen 100 KHz
Tx Channel
Bandwidith 25 Wz Power -10.96 dBm
Adjacentt Channel
Borcnadth 10 K Lower -61.68 dBm
Spacing 20 Kz Upper -61.05 dBm

Date: 4.NOV.2024 16:04:04
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8.7.35 25 kHz Signal, Uplink, AGC, 823 MHz

“RBA 300 Hz Marker 2 [T1 ]
WBA 3 Kz -86.15 B
Ref 7 dBn Attt 5B SANT 1.15 s 83040064103 MHz
-C fﬂiﬁef 0.4 cB Maper 1 T4
—18_.84 B
i le 7 BZ B7I A8 NFEz
- —2C
= - o LM
==Y
——aC
[ I | PS
| 1 P ! 'll [ an A LA N ! !
[ ST T T L ) MRS T T T (PR e
Canter 83 MHz 10 K=/ Soen 100 KHz
Tx Channel
Bandwidth 50 Kz Power -15_.42 dBm
Adjacent Channel
emavedith 10 Wi Lower -67.18 dBm
Spacing 40 Kz Upper -68.51 dBm

Date: 4.NOV.2024 16:11:04
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8.7.36 25 kHz Signal, Uplink, AGC+3dB, 823 MHz

“RBAN 300 Hz Marker 2 [T1 ]
WVBA 3 kHz -80.82 &
Ref 7 dBn Attt 5B SAT 1.15 s 823040064108 MHz
-C ﬁFlﬁef 0.4 cB. Madey 1 [T1
-15.8 dBr
(e I 7 0871 S VFE
-—2C
1
V= - o AV
——C
- —6C
——/C
M ﬁ h l’ AMA.I m lA.]r‘ \ .....mku l.wllk L. 4 25:]3
| _m 1 1 1 | | 1 1 I/AC
Cater 83 MHz 10 K=/ Soan 100 kHz
Tx Channel
Bandwiidth S0 Kz Power -12.37 dBm
Adjacentt Channel
Borcnadth 10 K Lower -65.59 dBm
Spacing 40 kHz Upper -67.16 dBm

Date: 4.NOV.2024 16:10:38
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8.8 Emission Mask, Out-of-Band
Referenced from test report "TR_17049-24_FCC_PT90_800_Booster Class B_1.docx".

Limits from FCC Parts 2.1051, FCC Pt. 90.219(e)(3) and test procedure from ANSI C63.26-2015 and
FCC KDB 935210 D05 v01r04 Industrial Signal Boosters.

Test Setup

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, Downlink, 854 MHz

@ “RBN 100 kHz Marker 2 [T1 ]
VBN 300 kHz -34.01 dBr
Ref 37 dBm “Att 5 dB SANT 100 ms 407 .740384615 MHz
Offset 40l4 B Markér 1 [T1]]
L 1 2858 diy
853.878205128 MHz|IEN
I'I?T .
LML
- 1C
-c PS
e
D1 -13 ¢Bm
a0 S
4
——3C
v
N [ g I
YIS %mwmww W WWW«LM
——8C
——aC
Center 515 VHz 97 WHz/ Span 970 VMHz

Date: 30.0CT.2024 15:11:10
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8.8.2 1 GHz to 10 Harmonic, Downlink, 854 MHz

@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz ~32.32 dBr
Ref 37 dBm <ALt 5 dB SNT 45 ms 4.039182692 GHz

Offset 40(4 dB

[T]
=

LM

——1C

D1 -13 ¢Bm

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 30.0CT.2024 15:13:33
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8.8.3 30 MHz to 1 GHz, Downlink, 860 MHz

® “RBN 100 kHz Marker 2 [T1 ]
VBN 300 kHz -34.63 dar
Ref 37 dBm “AtE 5 dB SAT 100 ms 305.304487179 Mz
Offget 40[4 dB Marker 1 [T1(]
i .30 dAr
IS §) v
840.096155846 M-z
e |
=0
—1C
—C
- —C
D1 -13 ¢
I~ —2C
L >
. M e |
R Y ST T T Y MMWM\WMMWW Wbttt
- —8C
——aC
Center 515 Mz 97 MHz/ Span 970 MHz

Date: 30.0CT.2024 15:11:58

LM
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8.8.4 1 GHz to 10t Harmonic, Downlink, 860 MHz

@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz ~32.32 dBr
Ref 37 dBm <ALt 5 dB SNT 45 ms 4.039182692 GHz

Offset 40(4 dB

[T]
=

LM

——1C

D1 -13 ¢Bm

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 30.0CT.2024 15:13:33
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8.8.5 30 MHz to 1 GHz, Downlink, 868 MHz

® “RBN 100 kHz Marker 1 [T1 ]
VBNV 300 kHz 29.91 dBr
Ref 37 dBm At 5 dB SNT 100 ms 867.868589744 MHz
Offget 40[4 dB I\/harker2|;r1]
| v—34_.65 dBr
3O |
395.304487179 Mz | IN
I'I'E'E Lo
LML
—1C
-C PSs
I~ —1C
D1 -13 ¢Bm
- 2O 3B
AC
I =
——8C
——aC
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 30.0CT.2024 15:12:22
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8.8.6 1GHz to 10 Harmonic, Downlink, 868 MHz

@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz ~31.11 dBr
Ref 37 dBm <ALt 5 dB SNT 45 ms 4.039182692 GHz

Offset 40(4 dB

[T]
=

LM

——1C

D1 -13 ¢Bm

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 30.0CT.2024 15:13:16
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8.8.7 30 MHz to 1 GHz, Uplink, 809 MHz

@ “RBN 100 kHz Marker 1 [T1 ]
VBNV 300 kHz -15.00 dBr
Ref 36.8 dBn “Att 5 dB SNT 100 ms 808.798076923 Mz
Offset  40|2 B Markegr 2 [T1|]
» 41 .57 dBx
30
560.080125205 MHz|IFN
I'I'E'E Lo
LML
—1C
-C PSs
——1C
D1 —13 ¢Bm -
- 2O 3B
AC
- —3C
B 2
—4C A 4
AN A Al A A b o AL KRN ariaby i ot Nt dsf o p et han
——8C
——aC
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 3.JAN.2025 13:41:36
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8.8.8 1GHz to 10" Harmonic, Uplink, 809 MHz

@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz ~31.38 dBr
Ref 36.8 dBm <ALt 5 dB SNT 45 ms 3993900385 GHz

Offset 40(2 dB

[T]
=

LM

——1C

D1 -13 ¢Bm

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 3.JAN.2025 13:45:20
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8.8.9 30 MHz to 1 GHz, Uplink, 815 MHz

@ “RBN 100 kHz Marker 2 [T1 ]
VBNV 300 kHz —41.17 dBr
Ref 36.8 dBn At 5 dB SNT 100 ms 68.862179487 MHz
Offset  40|2 B Markegr 1 [T1|]
B 712 dir
30 N
815016025641 MHz|IEN
I'I'E'E Lo
LML
—1C
-C PSs
1
v
——1C
D1 —13 ¢Bm
- 2O 3B
AC
--3C
| 2
M&MWJWWWWMWMWWMM kLAt
——8C
——aC
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 3.JAN.2025 13:42:20
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8.8.10 1 GHz to 10" Harmonic, Uplink, 815 MHz

@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz ~31.19 dBr
Ref 36.8 dBm <ALt 5 dB SNT 45 ms 4.005288462 GHz

Offset 40(2 dB

[T]
=

LM

——1C

D1 -13 ¢Bm

1=

——3C

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 3.JAN.2025 13:44:52

Page 154 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

N 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//A (352) 472-5500 / testing@industrial-ia.com

8.8.11 30 MHz to 1 GHz, Uplink, 823 MHz

@ “RBN 100 kHz Marker 1 [T1 ]
VBV 300 kHz -14.74 dBr
Ref 36.8 dBn “Att 5 dB SNT 100 ms 822_788461538 Mz
Offset  40|2 B Markegr 2 [T1|]
B 0 dir
30
o58.02834¢154 MHz | IEN
I'I'E'E .
LML
—1C
-C PSs
——1C
D1 -13 ¢Bm 7
- 2O 3B
AC
- —3C
2
— —AC A 4
P ot A RISy s A A AR At M oo Al
——8C
——aC
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 3.JAN.2025 13:43:25
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8.8.12 1 GHz to 10" Harmonic, Uplink, 823 MHz

@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz ~31.31 dBr
Ref 36.8 dBm <ALt 5 dB SNT 45 ms 7.959615385 GHz

Offset 40(2 dB

[T]
=

LM

——1C

D1 -13 ¢Bm

[ MN"“’MW WWMMWWWWWW

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 3.JAN.2025 13:44:21
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8.9 Spurious Radiated Emissions

Limits from FCC Parts 2.1053, 90.210 and test procedure from ANSI C63.26-2015 and FCC KDB
935210 DOS5 v0O1r04 Industrial Signal Boosters.

Radiated Test Setup, 30 — 1000 MHz

Radiated Test Setup, Above 1000 MHz
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Radiated Emissions, Tabular Data

8.9.1 Downlink, 854 MHz

e EmSST W Antenna Coax Loss Cg?::t?t?:n IFIEE Spurious
Frequency Frequency Detector Reading Polarity (dB) Ea—— Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuVv) (dB/m) (dBpv/m)

854.00 1708.00 PK 21.70 H -4.74 29.38 3.00 46.33 -51.04 -13.00 38.04
854.00 1708.00 PK 21.70 \ -4.74 29.38 3.00 46.33 -51.04 -13.00 38.04
854.00 2562.00 PK 23.80 H -6.04 32.58 3.00 50.34 -47.04 -13.00 34.04
854.00 2562.00 PK 24.10 \2 -6.04 32.58 3.00 50.64 -46.74 -13.00 33.74
854.00 3416.00 PK 21.50 H -6.97 32.55 3.00 47.08 -50.30 -13.00 37.30
854.00 3416.00 PK 22.50 \% -6.97 32.55 3.00 48.08 -49.30 -13.00 36.30
854.00 4270.00 PK 22.00 H -7.80 33.47 3.00 47.67 -49.71 -13.00 36.71
854.00 4270.00 PK 21.90 \2 -7.80 33.47 3.00 47.57 -49.81 -13.00 36.81
854.00 5124.00 PK 21.80 H -8.57 34.22 3.00 47.45 -49.93 -13.00 36.93
854.00 5124.00 PK 22.40 \% -8.57 34.22 3.00 48.05 -49.33 -13.00 36.33
854.00 5978.00 PK 22.60 H -9.29 35.31 3.00 48.62 -48.76 -13.00 35.76
854.00 5978.00 PK 22.50 \2 -9.29 35.31 3.00 48.52 -48.86 -13.00 35.86
854.00 6832.00 PK 24.10 H -9.93 35.79 3.00 49.95 -47.42 -13.00 34.42
854.00 6832.00 PK 24.70 \% -9.93 35.79 3.00 50.55 -46.82 -13.00 33.82
854.00 7686.00 PK 25.90 H -10.48 36.15 3.00 51.58 -45.80 -13.00 32.80
854.00 7686.00 PK 25.70 \% -10.48 36.15 3.00 51.38 -46.00 -13.00 33.00
854.00 8540.00 PK 27.30 H -11.06 35.92 3.00 52.17 -45.21 -13.00 32.21
854.00 8540.00 PK 27.20 \% -11.06 35.92 3.00 52.07 -45.31 -13.00 32.31
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8.9.2 Downlink, 860 MHz

T EmiEien e Antenna Coax Loss Cﬁ?:sgtnign Fele Spurious
Frequency Frequency Detector Reading Polarity (dB) - Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

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

860.00 1720.00 PK 21.60 H -4.79 29.51 3.00 46.32 -51.06 -13.00 38.06
860.00 1720.00 PK 21.30 Vv -4.79 29.51 3.00 46.02 -51.36 -13.00 38.36
860.00 2580.00 PK 23.90 H -6.07 32.57 3.00 50.40 -46.97 -13.00 33.97
860.00 2580.00 PK 24.30 \ -6.07 32.57 3.00 50.80 -46.57 -13.00 33.57
860.00 3440.00 PK 21.60 H -6.99 32.57 3.00 47.18 -50.20 -13.00 37.20
860.00 3440.00 PK 21.60 \ -6.99 32.57 3.00 47.18 -50.20 -13.00 37.20
860.00 4300.00 PK 22.40 H -7.83 33.51 3.00 48.08 -49.30 -13.00 36.30
860.00 4300.00 PK 21.50 \% -7.83 33.51 3.00 47.18 -50.20 -13.00 37.20
860.00 5160.00 PK 22.10 H -8.60 34.24 3.00 47.75 -49.63 -13.00 36.63
860.00 5160.00 PK 22.40 \2 -8.60 34.24 3.00 48.05 -49.33 -13.00 36.33
860.00 6020.00 PK 22.30 H -9.34 35.36 3.00 48.32 -49.06 -13.00 36.06
860.00 6020.00 PK 23.10 \% -9.34 35.36 3.00 49.12 -48.26 -13.00 35.26
860.00 6880.00 PK 24.70 H -9.95 35.80 3.00 50.55 -46.83 -13.00 33.83
860.00 6880.00 PK 24.60 \% -9.95 35.80 3.00 50.45 -46.93 -13.00 33.93
860.00 7740.00 PK 25.00 H -10.51 36.20 3.00 50.69 -46.69 -13.00 33.69
860.00 7740.00 PK 24.50 \% -10.51 36.20 3.00 50.19 -47.19 -13.00 34.19
860.00 8600.00 PK 26.30 H -11.08 35.98 3.00 51.20 -46.18 -13.00 33.18
860.00 8600.00 PK 28.10 \% -11.08 35.98 3.00 53.00 -44.38 -13.00 31.38
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8.9.3 Downlink, 868 MHz

T EmiEien e Antenna Coax Loss Cﬁ?:sgtnign Fele Spurious
Frequency Frequency Detector Reading Polarity (dB) - Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

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

868.00 1736.00 PK 21.90 H -4.85 29.67 3.00 46.72 -50.66 -13.00 37.66
868.00 1736.00 PK 22.30 Vv -4.85 29.67 3.00 47.12 -50.26 -13.00 37.26
868.00 2604.00 PK 23.10 H -6.09 32.57 3.00 49.58 -47.80 -13.00 34.80
868.00 2604.00 PK 22.90 \ -6.09 32.57 3.00 49.38 -48.00 -13.00 35.00
868.00 3472.00 PK 21.50 H -7.02 32.72 3.00 47.19 -50.18 -13.00 37.18
868.00 3472.00 PK 21.70 \ -7.02 32.72 3.00 47.39 -49.98 -13.00 36.98
868.00 4340.00 PK 21.80 H -7.88 33.67 3.00 47.59 -49.79 -13.00 36.79
868.00 4340.00 PK 21.70 \% -7.88 33.67 3.00 47.49 -49.89 -13.00 36.89
868.00 5208.00 PK 21.70 H -8.64 34.31 3.00 47.37 -50.00 -13.00 37.00
868.00 5208.00 PK 22.10 \2 -8.64 34.31 3.00 47.77 -49.60 -13.00 36.60
868.00 6076.00 PK 22.80 H -9.40 35.46 3.00 48.87 -48.51 -13.00 35.51
868.00 6076.00 PK 22.80 \% -9.40 35.46 3.00 48.87 -48.51 -13.00 35.51
868.00 6944.00 PK 25.10 H -9.98 35.84 3.00 50.96 -46.42 -13.00 33.42
868.00 6944.00 PK 24.90 \% -9.98 35.84 3.00 50.76 -46.62 -13.00 33.62
868.00 7812.00 PK 24.90 H -10.56 36.19 3.00 50.53 -46.85 -13.00 33.85
868.00 7812.00 PK 24.40 \% -10.56 36.19 3.00 50.03 -47.35 -13.00 34.35
868.00 8680.00 PK 28.00 H -11.17 36.00 3.00 52.83 -44.55 -13.00 31.55
868.00 8680.00 PK 28.00 \% -11.17 36.00 3.00 52.83 -44.55 -13.00 31.55
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8.9.4 Uplink, 809 MHz

T EmiEien e Antenna Coax Loss Cﬁ?:sgtnign Fele Spurious
Frequency Frequency Detector Reading Polarity (dB) - Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

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

809.00 1618.00 PK 21.70 H -4.75 28.16 3.00 45.11 -52.26 -13.00 39.26
809.00 1618.00 PK 20.80 Vv -4.75 28.16 3.00 44.21 -53.16 -13.00 40.16
809.00 2427.00 PK 21.10 H -5.90 32.29 3.00 47.50 -49.88 -13.00 36.88
809.00 2427.00 PK 21.60 \ -5.90 32.29 3.00 48.00 -49.38 -13.00 36.38
809.00 3236.00 PK 21.40 H -6.80 32.76 3.00 47.36 -50.02 -13.00 37.02
809.00 3236.00 PK 21.60 \2 -6.80 32.76 3.00 47.56 -49.82 -13.00 36.82
809.00 4045.00 PK 20.80 H -7.60 33.38 3.00 46.58 -50.80 -13.00 37.80
809.00 4045.00 PK 20.80 \% -7.60 33.38 3.00 46.58 -50.80 -13.00 37.80
809.00 4854.00 PK 22.10 H -8.30 34.16 3.00 47.96 -49.42 -13.00 36.42
809.00 4854.00 PK 22.10 \2 -8.30 34.16 3.00 47.96 -49.42 -13.00 36.42
809.00 5663.00 PK 21.70 H -9.02 34.93 3.00 47.61 -49.77 -13.00 36.77
809.00 5663.00 PK 21.70 \% -9.02 34.93 3.00 47.61 -49.77 -13.00 36.77
809.00 6472.00 PK 24.30 H -9.68 35.84 3.00 50.46 -46.92 -13.00 33.92
809.00 6472.00 PK 23.90 \% -9.68 35.84 3.00 50.06 -47.32 -13.00 34.32
809.00 7281.00 PK 24.60 H -10.16 36.48 3.00 50.92 -46.46 -13.00 33.46
809.00 7281.00 PK 24.10 \% -10.16 36.48 3.00 50.42 -46.96 -13.00 33.96
809.00 8090.00 PK 25.60 H -10.78 36.07 3.00 50.89 -46.49 -13.00 33.49
809.00 8090.00 PK 26.00 \% -10.78 36.07 3.00 51.29 -46.09 -13.00 33.09
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8.9.5 Uplink, 815 MHz

T EmiEien e Antenna Coax Loss Cﬁ?:sgtnign Fele Spurious
Frequency Frequency Detector Reading Polarity (dB) - Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

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

815.00 1630.00 PK 21.20 H -4.75 28.37 3.00 44.82 -52.56 -13.00 39.56
815.00 1630.00 PK 21.30 Vv -4.75 28.37 3.00 44.92 -52.46 -13.00 39.46
815.00 2445.00 PK 28.90 H -5.92 32.36 3.00 55.35 -42.03 -13.00 29.03
815.00 2445.00 PK 27.90 \ -5.92 32.36 3.00 54.35 -43.03 -13.00 30.03
815.00 3260.00 PK 21.20 H -6.82 32.78 3.00 47.17 -50.21 -13.00 37.21
815.00 3260.00 PK 21.10 \ -6.82 32.78 3.00 47.07 -50.31 -13.00 37.31
815.00 4075.00 PK 20.70 H -7.63 33.47 3.00 46.55 -50.83 -13.00 37.83
815.00 4075.00 PK 20.20 \% -7.63 33.47 3.00 46.05 -51.33 -13.00 38.33
815.00 4890.00 PK 22.00 H -8.33 34.09 3.00 47.76 -49.62 -13.00 36.62
815.00 4890.00 PK 21.70 \2 -8.33 34.09 3.00 47.46 -49.92 -13.00 36.92
815.00 5705.00 PK 21.50 H -9.03 34.88 3.00 47.34 -50.04 -13.00 37.04
815.00 5705.00 PK 21.70 \% -9.03 34.88 3.00 47.54 -49.84 -13.00 36.84
815.00 6520.00 PK 23.70 H -9.72 35.84 3.00 49.82 -47.56 -13.00 34.56
815.00 6520.00 PK 24.10 \% -9.72 35.84 3.00 50.22 -47.16 -13.00 34.16
815.00 7335.00 PK 23.90 H -10.21 36.38 3.00 50.08 -47.30 -13.00 34.30
815.00 7335.00 PK 23.60 \% -10.21 36.38 3.00 49.78 -47.60 -13.00 34.60
815.00 8150.00 PK 26.20 H -10.84 36.06 3.00 51.43 -45.95 -13.00 32.95
815.00 8150.00 PK 25.40 \% -10.84 36.06 3.00 50.63 -46.75 -13.00 33.75
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8.9.6 Uplink, 823 MHz

T Snmlisien I Antenna Coax Loss Cﬁ?::gtnign Fele Spurious
Frequency Frequency Detector Reading Polarity (dB) - Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

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

823.00 1646.00 PK 20.80 H -4.74 28.64 3.00 44.70 -52.67 -13.00 39.67
823.00 1646.00 PK 21.70 Vv -4.74 28.64 3.00 45.60 -51.77 -13.00 38.77
823.00 2469.00 PK 24.30 H -5.94 32.35 3.00 50.71 -46.67 -13.00 33.67
823.00 2469.00 PK 23.40 \ -5.94 32.35 3.00 49.81 -47.57 -13.00 34.57
823.00 3292.00 PK 21.20 H -6.84 32.80 3.00 47.16 -50.22 -13.00 37.22
823.00 3292.00 PK 20.90 \2 -6.84 32.80 3.00 46.86 -50.52 -13.00 37.52
823.00 4115.00 PK 21.00 H -7.66 33.55 3.00 46.88 -50.49 -13.00 37.49
823.00 4115.00 PK 21.10 \ -7.66 33.55 3.00 46.98 -50.39 -13.00 37.39
823.00 4938.00 PK 23.30 H -8.38 34.00 3.00 48.93 -48.45 -13.00 35.45
823.00 4938.00 PK 22.20 \ -8.38 34.00 3.00 47.83 -49.55 -13.00 36.55
823.00 5761.00 PK 22.00 H -9.08 34.83 3.00 47.75 -49.63 -13.00 36.63
823.00 5761.00 PK 21.50 \ -9.08 34.83 3.00 47.25 -50.13 -13.00 37.13
823.00 6584.00 PK 24.40 H -9.78 35.79 3.00 50.42 -46.96 -13.00 33.96
823.00 6584.00 PK 23.90 \ -9.78 35.79 3.00 49.92 -47.46 -13.00 34.46
823.00 7407.00 PK 23.70 H -10.28 36.25 3.00 49.67 -47.71 -13.00 34.71
823.00 7407.00 PK 23.90 \2 -10.28 36.25 3.00 49.87 -47.51 -13.00 34.51
823.00 8230.00 PK 27.30 H -10.90 36.04 3.00 52.44 -44.93 -13.00 31.93
823.00 8230.00 PK 27.20 \ -10.90 36.04 3.00 52.34 -45.03 -13.00 32.03
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8.10 Adjacent channel power limits
Referenced from test report "TR_17049-24_FCC_PT90_800_Booster Class B_1.docx".

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

Test Setup
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8.10.1 Downlink, 25k, AGC, 854 MHz

“ RBA 300 Hz Marker 1 [T1 ]
VBA 3 Kz 15.13 dBr
Ref 54 dBn At 10 B “SNT 10 s 854004000000 Mz

50 Offset 408 B
[~ 4C
[
1 I
v

[ C (AV N

3B
| | M| AC
5 K=/ Soen 290 KHz
Power 23.75 dBm

Mjao?'d";dm' o i *Lower -58.36 dB
Spacing 37.5 kiz *Upper -58.38 dB
A'te"i‘gﬁ Crannel o 1 *Lower -59.90 dB
Spacing 62.5 Kz *Upper -59.61 dB
o Artemate chamel e *Lower -61.86 dB
Spacing 87.5 kiz *Upper -61.30 dB

Date: 3.JAN.2025 10:43:03
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8.10.2 Downlink, 25k, AGC+3, 854 MHz

@ “ RBA 300 Hz Varker 1 [T1 ]
VBA 3 kHz 18.21 dBr

Ref 54 dBn At 10 B “SNT 10 s 854-004000000 Mz
50 Offset  40.
[—4C
| -
:—10 L
_j
" | | | | | | T &meumm
Canter 84 Mz 5 K=/ Soen 290 KHz
Tx Channel
Bandwiidth KHz Power 26.83 dBm
Mjao?'d";dm' o i *Lower -58.97 dB
Spacing 37.5 kiz *Upper -58.61 dB
fltermare Chamel o 1 *Lower -60.21 dB
Spacing 62.5 Kz *Upper -59.95 dB
o Artemate chamel e *Lower -62.29 dB
Spacing 87.5 kiz *Upper -62.52 dB

Date: 3.JAN.2025 10:44:04

LM
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8.10.3 Downlink, 25k, AGC, 860 MHz

@ “ RBA 300 Hz Varker 1 [T1 ]
VBA 3 KkHz 21.71 &
Ref 38.1 dBn At OB ST 2.8 s 830.-004000000 MHz
B 0.9 B |1
N
T LML
B
AC
Cantexr 880 Mz 5 K=/ Soen 290 kHz
Tx Channel
Bandwidth 25 kHz Power 29.44 dBm
’*dja‘fgtmm' o i *Lower -55.84 dB
Spacing 37.5 ki *Upper -56.73 dB
A'm”i‘gﬁ Crannel o 1 *Lower -57.73 dB
Spacing 62.5 Kz *Upper -57.99 dB
o Afemate chamel e *Lower -59.89 dB
Spacing 87.5 kiz *Upper -60.03 dB

Date: 3.JAN.2025 10:46:06
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8.10.4 Downlink, 25k, AGC+3, 860 MHz

“RBAM 300 Hz
VBA 3 KHz

Varker 1 [T1 ]

2.62 dBr

Ref 38.1 dBn At OB SANT 2.8 s 830.004000000 MHz

- A0, B I -

[~ 2C

[~ 1C

1 A
VT |10 T
L o :
:j LA
TV L ML T e

oY T A il

[~ -0

- —70

Canter 880 Mz 5 K=/ Soen 290 KHz
Tx Channel
Bandwiidth 25 kHz Power 30.37 dBm
Mjao?'d";dm' o i *Lower -53.54 dB
Spacing 37.5 kiz *Upper -53.06 dB
A'te"i‘gﬁ Crannel o 1 *Lower -54_.39 dB
Spacing 62.5 Kz *Upper -54.29 dB

o Artemate chamel e *Lower -56.74 dB
Spacing 87.5 kiz *Upper -56.62 dB

Date: 3.JAN.2025 10:47:49

LM
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8.10.5 Downlink, 25k, AGC, 868 MHz

“ RBA 300 Hz Marker 1 [T1 ]
VBA 3 Kz 16.84 dBr
Ref 38.1 dBn Attt OB SNT 2.8 s 833.004000000 Mz

Bandwiidth 25 kHz Power 25.43 dBm
Mjao?'d";dm' o i *Lower -56.32 dB
Spacing 37.5 kiz *Upper -56.11 dB
fltermare Chamel o 1 *Lower -57.60 dB
Spacing 62.5 Kz *Upper -57.60 dB
o Artemate chamel e *Lower -60.71 dB
Spacing 87.5 kiz *Upper -59.55 dB

Date: 3.JAN.2025 10:48:37
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8.10.6 Downlink, 25k, AGC+3, 868 MHz

“RBAM 300 Hz
VBA 3 KHz

Varker 1 [T1 ]

19.98 d&r

Ref 38.1 dBn At OB SANT 2.8 s 863.004000000 MHz
n 408 B ;L
[
[~ 1C
1 REE
Vil Ty Uil
L o LM
Zj y fﬂ
. .
L o o
Canter 838 Mz 5 K=/ Soen 290 KHz
Tx Channel
Bandwiidth 25 kHz Power 28.58 dBm
Mjao?'d";dm' o i *Lower -56.58 dB
Spacing 37.5 kiz *Upper -55.68 dB
A'te"i‘gﬁ Crannel o 1 *Lower -56.99 dB
Spacing 62.5 Kz *Upper -57.21 dB
o Artemate chamel e *Lower -60.05 dB
Spacing 87.5 kiz *Upper -60.12 dB

Date: 3.JAN.2025 10:49:14
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8.10.7 Uplink, 25k, AGC, 809 MHz

@ “ RBA 300 Hz Varker 1 [T1 ]
VBA 3 kHz —-23.09 cdB&r
Ref 38.1 dBn At OB SANT 2.8 s 808.906000000 MHz
Bt
[~ 1C
1 A
m 10 1
L o LM
30
[~ 40
-5 1l
—-a0
| | 3B
AC
Canter 89 Mz 5 K=/ Soen 290 KHz
Tx Channel
Bandwiidth 25 kHz Power -14 .52 dBm
Mjao?'d";dm' o i *Lower -45_.25 dB
Spacing 37.5 kHz *Upper -45_.23 dB
fltermare Chamel o 1 *Lower -45_44 dB
Spacing 62.5 Kz *Upper -46.01 dB
o Artemate chamel e *Lower -45_.79 dB
Spacing 87.5 kiiz *Upper -45.16 dB

Date: 3.JAN.2025 13:34:38
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8.10.8 Uplink, 25k, AGC+3, 809 MHz

“ RBA 300 Hz Marker 1 [T1 ]
VBA 3 Kz —15.79 dBr
Ref 38.1 dBn Attt OB SNT 2.8 s 809.003000000 Mz
= 0.8 B

Date: 3.JAN.2025 13:35:11
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8.10.9 Uplink, 25k, AGC, 815 MHz

“RBAM 300 Hz
VBA 3 KHz

Ref 38.1 dBn At OB SANT 2.8 s

Varker 1 [T1 ]

-15.22 dBr

815.004000000 M-z

Canter 815 MHz 5 kHz/

Tx Chanrel

Bandwidth 25 kHz Power
Adjacerit Channel *
Bandwidth 25 kHz Lower
Spacing 37.5 kHz *Upper
Altermate Channel *
Bandwidth 25 kHz Lower
Spacing 62.5 kHz *Upper
2nd Altermate Chanrel >
Bandwidth 25 kHz Lower
Spacing 87.5 kHz *Upper

Date: 3.JAN.2025 13:36:28

Soen 250 KHz

-7.39

-47 .22
-47 .25

-47.35
-47.30

-47 .32
-47.51

dBm

dB
dB

dB
dB

dB
dB

LM

AC
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8.10.10Uplink, 25k, AGC+3, 815 MHz

@ “ RBA 300 Hz Varker 1 [T1 ]
VBA 3 kHz -15.25 dBr
Ref 38.1 dBn At OB SANT 2.8 s 815.004000000 MHz
Bt
[~ 1C
1 A
= o y
L o LM
B
3B
AC
Canter 815 Mz 5 K=/ Soen 290 KHz
Tx Channel
Bandwiidth 25 kHz Power -7.43 dBm
£cljacert Chamnel o i *Lower -47.82 dB
Spacing 37.5 kHiz *Upper -48.49 dB
fltermare Chamel o 1 *Lower -48_.60 dB
Spacing 62.5 Kz *Upper -48.87 dB
2nd A::ii:xate Chanrel S *Lower -48_.90 dB
Spacing 87.5 kiiz *Upper -48.72 dB

Date: 3.JAN.2025 13:36:58
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8.10.11 Uplink, 25k, AGC, 823 MHz

@ “ RBA 300 Hz Varker 1 [T1 ]
VBA 3 kHz -22.79 dBr
Ref 38.1 dBn At OB SANT 2.8 s 822_9068000000 MHz
[
[~ 1C
1 REE
VM= [0 1
L o LM
b
-850 ]
- —aC
T e
Canter 83 Mz 5 K=/ Soen 290 KHz
Tx Channel
Bandwiidth 25 kHz Power -14.14 dBm
£cljacert Chamnel o i *Lower -40.56 dB
Spacing 37.5 kiz *Upper -40.30 dB
Altel"l’i‘?ﬁ Chanrel N *Lower _40 _ 47 dB
Spacing 62.5 Kz *Upper -40.55 dB
2nd A::ii:xate Chanrel - *Lower -40.67 dB
Spacing 87.5 kiz *Upper -40.26 dB

Date: 3.JAN.2025 13:38:07

Page 175 of 178

This test report shall not be reproduced except in full without the written and signed permission of Timco Engineering Inc., a subsidiary of Industrial Inspection & Analysis, Inc. (I1A).


mailto:testing@industrial-ia.com

N 13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
//’A (352) 472-5500 / testing@industrial-ia.com

8.10.12Uplink, 25k, AGC+3, 823 MHz

@ “ RBA 300 Hz Varker 1 [T1 ]
VBA 3 kHz 2283 dBr

Ref 38.1 dBn At OB SANT 2.8 s 823.004000000 Mz
Bt
[~ 1C

1 A

Vil gl
L o 1 LM
b
50 L
[~ -0
e e Tl T T T IO e T
Canter 83 Mz 5 K=/ Soen 290 KHz
Tx Channel
Bandwiidth 25 kHz Power -14 .22 dBm
Mjao?'d";dm' o i *Lower -41.31 dB
Spacing 37.5 kHiz *Upper -40.94 dB
fltermare Chamel o 1 *Lower -40.94 dB
Spacing 62.5 Kz *Upper -41.27 dB
2nd A::ii:xate Chanrel - *Lower -40.79 dB
Spacing 87.5 kiz *Upper -40.83 dB

Date: 3.JAN.2025 13:38:45
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9. ANNEX-B — Test Setup Photographs

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

10. History of Test Report Changes

Test Report # Revision # Description Date of Issue

1 Initial release 12/23/2024

TR_17049-24_FCC 90_800_Booster Class 2 Update in 3.2 02/26/2025
A 3 Updated pages 1, 12 4/2/2025
4 Updated page 9 4/2/2025
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