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8.8.11 30 MHZ to T GHZ, UPUNK, 454.5 MHZ ...

8.8.12 1 GHz to 10" Harmonic, Uplink, 454.5 MHz
8.8.14 1 GHz to 10" Harmonic, Uplink, 479 MHz
88.16 1 GHz to 10" Harmonic, Uplink, 510 MHz
8.9.1 Downlink, 450 MHz

893 Downlink, 454.5 MHz

8.9.4 UPDLINK, 545 MHZ ..o

8.9.5 DOWNIINK, 479 MHZ .o e,

8.9.6 UPDLINK, 479 MHZ ..o
8.9.7 DOWNUNK, 5T0 MHZ .o

8.9.8 UPDLINK, 5T0 MHZ .o
8.10 ADJACENT CHANNEL POWER LIMIT S e
8.70.T  Downlink, 25k, AGC, 450 MHZ ...c.oc.oo oo e

8.70.2  Downlink, 25k, AGC+3, 450 MHZ ... e
8.70.3  Downlink, 25k, AGC, 479 MHZ ... e e
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8.70.5  Downlink, 25k, AGC, 510 MHZ ..o e e
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9. ANNEX-B — TEST SETUP PHOTOGRAPHS ...ttt ettt ettt sttt ettt sanasananias
10.  HISTORY OF TEST REPORT CHANGES ..ottt tes st es s s sasass e s s sasesessenssasesesesnsnssnanenes

8.8.13 30 MHZ to T GHZ, UPUNK, 479 MHZ ...
8.8.75 30 MHZ to T GHZ, UPUNK, 5T0 MHZ ...

8.9 SPURIOUS RADIATED EMISSIONS ... e

8.9.2 UPDLNK, 450 MHZ ..o
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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 ReSU|t'$2)SS’ Fail,
2.202 Bandwidth & Emission Pass
2.1033 (0)(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:
FEE e 5 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)(1)
90.219 (e)(2) Noise figure Pass
90.219 (e)(3) Spurious emissions Pass
90.219 Retransmitted Signals

e s Pass
(e)(4)(0) (i) i)
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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4.8 Frequency Stability n/a
4.9 Spurious Radiated Emissions Pass
Applicable Clauses from Part 22
Result:
FeC pe.2 FCC Part 22 _ : (Pass,
General Description of the requirements .
Requirements Heusee el
N/A)
2.1033(0)(4) 22.357 Modulation Characteristics Pass
22.535
22.565
2.1046 22.727 RF Power Output Pass
22.759
22.867
2.1047 Audio Frequency Response n/a
2.1047 Audio Low Pass Filter Response n/a
2.1047 Modulation Limiting n/a
2.1049 Occupied Bandwidth (99%) n/a
2.1057 22.359 Conducted Spurious Emissions at Antenna Terminals Pass
2.1053 22.359 Radiated Field Strength of Spurious Emissions Pass
2.1055 ;522? Frequency Stability Pass
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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.
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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.

Identification

FCC ID: P3THRHU-B

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) # HRHU1L24533
Firmware version N/A
Software version N/A

Serial Number 24044597FU

Technical Characteristics

Frequency Range 450 MHz- 512 MHz (Pt. 90)
4545 MHz (Pt. 22)

RF O/P Power (Max.) 32.05dBm/ 1.60W

Modulation FM

Bandwidth & Emission Class F3E, F1ID, F1E, FIW, F1D, F1E, D7W

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

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

INDUSTRIAL (352) 472-5500 / testing@industrial-ia.com
|

Test Modes

Band (MHZz)

Link Direction

Test Frequencies (MHz)

450 MHz- 512 MHz

Downlink

450 MHz

454.5 MHz

479 MHz

510 MHz

450 MHz- 512 MHz

Uplink

450 MHz

454.5 MHz

479 MHz

510 MHz

Operating conditions during Testing:

No other modifications of the device under test (including firmware,

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

specific software settings, and

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 and Part 22 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)
2) FCC CFR 47 Part 22

5. Measurement Uncertainty

Parameter Uncertainty (dB)

Conducted Emissions + 3.14 dB

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

Radiated Emissions (30 — 200 MHz) + 2.16 dB

Radiated Emissions (200 — 1000 MHZz) + 2.15 dB

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

Radiated Emissions (18 GHz — 40 GHz) +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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13146 NW 86 Drive, Suite 400, Alachua, Florida 32615
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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# Cugraelnt Cal Due
Antenna, Log-Periodic
NSA 1943 Eaton 96005 1243 5/4/21 | 12/18/2024
Double-Ridged .
Antenna Horn/ETS Horn 1 ETS-Lindgren 317 | 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 0M45 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
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

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

INDUSTRIAL

S ANALYSIS

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

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

Limits from FCC Parts 2.1046(a), and 90.205 and test procedure from ANSI C63.26-2015 and FCC
KDB 935210 D05 vO1r04 Industrial Signal Boosters.

Test Setup
SIGNAL BOOSTER STANDARD
TESTSIGNAL [— = (0 2O TRANLE)I\,QSTER N iy
Test Results, Power Output
Link Direction Max Power Output (dBm) Max Power Output (W)
Downlink 32.05 1.60
Uplink -7.34 0.000185
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Gain
Test Results, Gain
[t Power Input Power Output
Link Direction Frequency Input Level P P Gain (dB)
(dBm) (dBm)
(MHz)
AGC -533 30.01 83.31
450
AGC+3 -50.3 29.95 80.25
AGC -533 32.04 85.34
4545
AGC+3 -50.3 32.05 82.35
Downlink
AGC -52.4 31.69 84.09
479
AGC+3 -49 4 31.63 81.03
c10 AGC -52.4 31.34 83.74
AGC+3 -49 4 31.39 80.79
AGC -533 -11.17 64.41
450
AGC+3 -50.3 -11.06 61.36
AGC -533 -7.34 57.64
4545
AGC+3 -50.3 -7.37 57.67
Uplink
AGC -52.4 -10.28 62.68
479
AGC+3 -49 4 -10.35 59.75
10 AGC -52.4 -11.10 63.5
AGC+3 -49 4 -11.24 60.64

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 v01r04 Industrial Signal Boosters.

Test Setup
STANDARD
SIGNAL BOOSTER SPECTRUM
TEST SIGNAL  [——»] ——P TRANSMITTER P> ANALYZER
UNDER TEST LOAD

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

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

8.3.1 Downlink, Class B

@ 4 RBW 500 kHz Delta 2 [Tl ]
VBW 2 MHz -2.88 dB
Ref 45.4 dBm *Att 0 dB SWT 2.5 ms 21.762820513 MHz
Offget  40l4 B Marker 1 [T1]]
40 11.74 deo

3 470.22435$974 viz| PN

rm [ N"'VWUW' i .

479 134615335 MH

20

D111 1 JdB2m

:
T
|
|

Start 430 MHz 10 MHz/ Stop 530 MHz

Date: 31.0CT.2024 07:43:47
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8.3.2 Uplink, Class B

@ 4 RBN 500 kHz Delta 2 [T1 ]
VBN 2 MHz -0.18 dB
Ref 5.4 dBm *Att 0 dB SWT 2.5 ms 21.602564103 MHz
Offget 40}4 dB Markgr 1 [T1]|]
- C —31.35 dmr
449.256410256 vHz| PN
3 )
__lU VIAT R [REAEE |
1 [\W\m \ —1$.07 dRr
A 474 512820513 MM
—20Q L IVL
—_— U T —. . - CIIT
T
- —40 \ ES
L MM\»/ \wwm
Al e L A A A A T RTRWONPE TN ST PRVRPIV R WO W WPevY
- —60
Ie
2c
- —70
- —80
e
- —100
- —110
Center 479 MHz 10 MHz/ Span 100 MHz

Date: 4.NOV.2024 13:58:58
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8.4 Bandwidth & Emission

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

Authorized Bandwidth

Rule Part Operating Range Authorized Bandwidth (kHz)
Part 90 450 MHz- 512 MHz 6.25/12.5/25
Part 22 454 MHz- 455 MHz 6.25/12.5/25

Applicable Input Signals

Signal Occupied Bandwidth (kHz) Repre[s)zzit;a:;/folri(rgission
CW N/A N/A

6.25 kHz FM 4.05 4KO5F3E

12.5 kHz FM 7.93 7K93F3E

25 kHz FM 10.42 10K4F3E

C4FM (P25 Phase ) 8.13 8K13F1D, 8K13F1E

HCPM (P25 Phase Il SU) 8.05 8KO5F1IW
HDQPSK (P25 Phase Il BS) 9.86 9K86F1D, 9K86F1E, 9K86D7W
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8.5 Input VS Output Signal Comparison

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

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

v01r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
UNDER TEST

STANDARD
TRANSMITTER
LOAD

—>

SPECTRUM
ANALYZER
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Input VS Output 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 4.046 4.06 0.014
12.5 kHz FM @ AGC 7.932 7.90 0.032
25 kHz FM @ AGC 12.319 12.34 0.021
Downlink 450
C4FM @ AGC 8.133 7.89 0.243
HCPM @ AGC 8.213 8.05 0.163
HDQPSK @ AGC 9.895 9.82 0.075
6.25 kHz FM @ AGC 4.046 4.04 0.014
12.5 kHz FM @ AGC 7.932 7.89 0.042
25 kHz FM @ AGC 12.319 10.42 1.719
Downlink 4545
C4FM @ AGC 8.133 8.13 0.003
HCPM @ AGC 8.213 7.93 0.283
HDQPSK @ AGC 9.895 9.86 0.035
6.25 kHz FM @ AGC 4.046 4.04 0.006
12.5 kHz FM @ AGC 7.932 793 0.002
25 kHz FM @ AGC 12.319 12.34 0.021
Downlink 479
C4FM @ AGC 8.133 7.89 0.243
HCPM @ AGC 8.213 8.21 0.003
HDQPSK @ AGC 9.895 9.82 0.075
6.25 kHz FM @ AGC 4.046 4.05 0.004
12.5 kHz FM @ AGC 7.932 6.09 1.842
25 kHz FM @ AGC 12.319 12.34 0.021
Downlink 510
C4FM @ AGC 8.133 7.97 0.163
HCPM @ AGC 8.213 8.05 0.163
HDQPSK @ AGC 9.895 9.77 0.125
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Input VS Output Comparison

13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
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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 4.046 4.05 0.004
12.5 kHz FM @ AGC 7.932 7.93 0.002
25 kHz FM @ AGC 12.319 10.41 1.909

Uplink 450
C4FM @ AGC 8.133 7.89 0.243
HCPM @ AGC 8.213 8.05 0.163
HDQPSK @ AGC 9.895 9.82 0.075
6.25 kHz FM @ AGC 4.046 4.04 0.006
12.5 kHz FM @ AGC 7.932 7.89 0.042
25 kHz FM @ AGC 12.319 10.25 2.069

Uplink 4545
C4FM @ AGC 8.133 7.97 0.163
HCPM @ AGC 8.213 8.01 0.203
HDQPSK @ AGC 9.895 9.86 0.035
6.25 kHz FM @ AGC 4.046 4.04 0.006
12.5 kHz FM @ AGC 7.932 7.93 0.002
25 kHz FM @ AGC 12.319 10.42 1.899

Uplink 479
C4FM @ AGC 8.133 7.89 0.243
HCPM @ AGC 8.213 8.21 0.003
HDQPSK @ AGC 9.895 9.82 0.075
6.25 kHz FM @ AGC 4.046 4.04 0.006
12.5 kHz FM @ AGC 7.932 7.89 0.042
25 kHz FM @ AGC 12.319 10.42 1.899

Uplink 510
C4FM @ AGC 8.133 7.82 0.313
HCPM @ AGC 8.213 8.17 0.043
HDQPSK @ AGC 9.895 9.70 0.195
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Input VS Output, Input Spectrum Plots

8.5.1 6.25 kHz FM, Input Signal

®

*RBW 100 Hz

Marker 1 [T1 ]

VBW 300 Hz —-3.09 dBr
Ref 0O dBm *Att O dB SWT 1.5 s 425.000000000 MHz
C X CBW [4.046474359 kHz
Temp (1 [T1 CBW]
| f\ il —1 2 dbr
-10
424 .99797¢763 MHz
= T1 ™ Termp [2 [T1 OBW]
7RI Y v
—20 =TP- oo TIT
[\ /\ 425.002023237 MHz
=30
{r\ If\
=50 ‘
- 60 /\ } {\

|

MWL HRELRATIN
N T M T

Date: 4.JAN.2021

11:51:31

o
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8.5.2 12.5 kHz FM, Input Signal

® *RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -6.82 dBr
Ref O dBm *Att O dB SWT 3 s 425.001001603 MHz
C 1 CBW |7.932692308 kHz
Temp |1 [T1 OPW]
L . | | ot 78 BN
424 .99603B654 MHz
m ” ﬂ Tamp (2 [T1 OBW]
ZTEN - o0 TT o) — 2T
W 425.0039664346 MHz
=30
[~ —40
| 1 |
—50
ic » =
B h J pc
=70 }J v JWl\
m—80 v u\'t Um ‘\/
| aald M‘ R
mwv " "
—100

Center 425 MHz 2.5 kHz/ Span 25 kHz

Date: 4.JAN.2021 11:49:22
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8.5.3 25 kHz FM, Input Signal

®

“RBW 300 Hz

Marker 1 [Tl ]

= P e S
NIl \/\/\/\(\/\n/\/ \/\//\ R
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NN 1y
AL I,
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// METECTION & AMALYSIS

<4

8.5.4 C4FM, Input Signal

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -9.64 dRr
Ref 0O dBm *Att O dB SWI 3 s 424 .999399038 MHz
C OBW |8.133012821 kHz
1 Temp (1 [T1 COBW]
L o vyl . 2% 02 e |IFN
424 .99603p654 MHz
m Tamp (2 [T1 OBW]
ARD 1 oo e
——20 T v A e B i 1y

425.004164667 MHz

. iy

|
N
@)
=

=

o

100

Center 425 MHz 2.5 kHz/ Span 25 kHz

Date: 4.JAN.2021 11:42:36
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// METECTION & AMALYSIS

<4

8.5.5 H-CPM, Input Signal

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -10.05 dBr
Ref 0O dBm *Att O dB SWT 3 s 425.000120192 MHz
C OBW |8.213141026 kHz
i Temp |1 [T1 OPW]
2t 21 e |(IFN

——10
J /\Mr\h MMM 4244995998590 Mz
= Teamp (2 [T1 OBW]
EAI:)!A I} \MJ\ m& A L

~—20 ] == TIT
ﬂuu \\f T2 425.004204¢731 MHz

———
-
=
R

A |
s N

Center 425 MHz 2.5 kHz/ Span 25 kHz

Date: 4.JAN.2021 11:43:53

Page 33 of 221

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 INDUSTRIAL (352) 472-5500 / testing@industrial-ia.com
|

// METECTION & AMALYSIS

<4

8.5.6 H-DQPSK, Input Signal

® 4 RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -11.29 dmr

Ref O dBm *Att O dB SWT 3 s 424.999198718 MHz

c OBW |9.895833333 kHz
Temp |1 [T1 OPW]

1 —of 31 e ||IFN
4234.995072115 MHz
=2 Lol Temp |2 [T1 OfwW]

10

— —20 1 I‘] A =T
- f“vy 425.004967949 MHz

=
L
" H

Center 425 MHz 2.5 kHz/ Span 25 kHz

Date: 4.JAN.2021 11:45:31
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METECTION & AMALYSIS

<4

/N

8.5.7 6.25 kHz, FM, DL Mask E, AGC, 450 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 27.43 dBRx
Ref 30 dBm *Att O dB SWT 1.2 s 449.999983974 MHz
30 Offget 40l6 dB b OBW |4.054487179 kHz
T T CHf’IK PASS Temrp |1 [T1 OBW]
- 20 14 =2 e |IPN
449.997948718 MHz
=3 7 T1 / / / 2 Temp|2 [T1 OBW]
A — 10 [ TP O (@11
/ \ I I \ / 4%0.002003205 MHz B

———
—
I

L T T TR Tl |

Ll
|

- —e01 u
—70
Center 450 MHz 1 kHz/ Span 10 kHz

Date: 29.0CT.2024 12:43:25

Page 35 of 221

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

<4

/N

INDUSTRIAL

MSTECTION

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

8.5.8 6.25 kHz, FM, DL Mask E, AGC +3, 450 MHz

®

BAIDA

Date:

*RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]

27

.39 dBr

Ref 30 dBm *Att aB SWT 1.2 s 449.999983974 MHz
30 Offfet 40l6 dB i OBW |4.054487179 kHz

[IMTT CHECK PASS Temp (1 [T1 OBW]
- o0 1 51 dRy
449.99794$718 MHz

11 [2 Temp |2 [T1 OpW]
— 10 HY 60—
/ \ I \ / 4%0.002003205 MHz

— C

|
il
Q
— 1

— |
—_

N\

_ | f
I A T T T T
_ T A

29.0CT.2024 12:45:21

IVL

o
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(352) 472-5500 / testing@industrial-ia.com

8.5.9 12.5 kHz, FM, DL Mask D, AGC, 450 MHz

®

/ZTEWN

Date:

*RBW 100 Hz

VBW 300 Hz

Ref 31 dBm * Attt 10 aB SWT 3 s
30 Offget 40l6 dB
TTMT T, CHEICK PASS

— 20
Lo 1
— C
——10
TMRTRK D
4 A
i (] TR TN

=50 ( W A U MWJ
M Ml
60 ] 1
Center 450 MHz 2.5 kHz/ Span 25 kHz
29.0CT.2024 13:05:41

IVL

o
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METECTION & AMALYSIS

<4

/N

8.5.10 12.5 kHz, FM, DL Mask D, AGC+3, 450 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s
30 Offget 4016 dB
TIMIT, CHECK .~ PA$S
PN
~20
e | |
- 10 IVL
~C
ES
- —10
T MAEK D
IEe
2c
7[ ﬂ |
/ ! J
- /\N t\ W | \’ i
v

it i gl

—60

Center 450 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.11 25 kHz FM, DL Mask C, AGC, 450 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 17.00 dBr
Ref 30 dBm “Att 5 dB SWT 1.15 s 450.003846154 MHz
30 Offfet 40|2 dB OBW 12.339743590 KkHz
IIMIT CHECK — \PAgS Tenp |1 [Tl o
Lo 1 E =0 e (IPN
449.993750000 MHz
= n Temp |2 [T1 o
B‘lnA -

10 Tl T - ST—dfm

430006089744 vrz| B

5k
Q
PN
@)
—

N
o
=

o

— —4Q0

- L

=50

—70

Center 450 MHz 10 kHz/ Span 100 kHz

Date: 2.JAN.2025 14:41:59
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INSTECTION & AMALYSIS

8.5.12 25 kHz FM, DL Mask C, AGC+3, 450 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 19.76 dBx
Ref 30 dBm *Att 5 dB SWT 1.15 s 450.003846154 MHz
30 Offget 4012 dB OBW 12.339748590 kHz
MO CHECK PASS Temp |1 [T1 OBW]
v 4 e |IPN
- o 2
449.993750000 MHz
= ﬁTZ Temp |2 [T1 o
AR —10 T = (@18 —
‘ 4%0.006089744 MHz
» I
C L) UU
I~ —10
_ZU LJ l
- —30 u | 2C
» I
—40
» | y |
i WW UWFJ\MWWWW"\"
~—60
—70
Center 450 MHz 10 kHz/ Span 100 kHz
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METECTION & AMALYSIS

<4

/N

8.5.13 C4FM, DL Mask D, AGC, 450 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s

30 Offpet 40}6 dB
TT™MTT CHECK PASS

| % W,
L4 h -
Al Ly

,V/‘u i

o

]

Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 13:06:16
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METECTION & AMALYSIS

<4

/N

8.5.14 C4FM, DL Mask D, AGC+3, 450 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm * Attt 10 aB SWT 3 s
30 Offget 40l6 dB
I|TMTT CHEICK PASS
PN
— 20
10 M[w “ IVL

o

o v !
| R

W 'y

Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 13:06:46
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METECTION & AMALYSIS

<4

/N

8.5.15 H-CPM, DL Mask D, AGC, 450 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s
30 Offpet 40}6 dB
TT™MTT CHECK PASS
PN
20
e 1
10 IVL
- ]
C
PsS
= M
—10 ]
T MEGK D
M Wu =
| | 2c

» i R
v I
Center 450 MHz 2.5 kHz/ Span 25 kHz
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METECTION & AMALYSIS

<4

/N

8.5.16 H-CPM, DL Mask D, AGC+3, 450 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s

30 Offpet 40}6 dB
TT™MTT CHECK PASS

S S . M
| y

et v

o

Center 450 MHz 2.5 kHz/ Span 25 kHz
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METECTION & AMALYSIS

<4

/N

8.5.17 H-DQPSK, DL Mask D, AGC, 450 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s

30 Offpet 40}6 dB
TT™MTT CHECK PASS

o | UMWV\J\J\ b _
w 4

o

Wl Wul
/Ll
WA m

—60

Center 450 MHz 2.5 kHz/ Span 25 kHz
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METECTION & AMALYSIS

<4

/N

8.5.18 H-DQPSK, DL Mask D, AGC+3, 450 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s

30 Offpet 40}6 dB

H- - 10
1 | -

o

W \

5 1 T
——60
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 13:09:23
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8.5.19 6.25 kHz, FM, DL Mask E, AGC, 454.5 MHz

®

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

Marker 1 [T1 ]

VBW 300 Hz -38.93 dRr
Ref 32.1 dBm *Att 0 dB SWT 1.2 s 454 .505000000 MHz
— 30 Offfer A0Td OB } OB 40384615 =
TIMIT CHEE! PASS Temp (1 [T1 OBW]
13.27 ce|BN
~20 T34, 29799¢ 705 MOz
=3 I T2 Temp |2 [T1 CRW]
et 1B.16 dBr
|10 234 502034256 vz | OF

——

(
o

I
I S
P

A [

i

N Al

I~ —c0

Center 454.5 MHz

Date: 8.NOV.2024 11:26

:04

1 kHz/

Span 10 kHz
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METECTION & AMALYSIS

<4

/N

8.5.20 6.25 kHz, FM, DL Mask E, AGC+3, 454.5 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -39.11 dBRr

Ref 32.1 dBm *Att O dB SWT 1.2 s 454 .505000000 MHz

- 30 OffHet ZA0T4 OB OB 40384615 piv
I[IMIT CHA PASS Terp |1 [T1 OfW]

1%.25 cer|IPN
- 20
B K1
H‘IDA N4

s
) Ll

12 Temp|2 [T1 OBwW]
1p.17 e
/\ 4%4 .50203%256 MHz

wa
=

- WM
Pk WRLLTIM

BaEUTR ) u\l“\I
——c0
Center 454.5 MHz 1 kHz/ Span 10 kHz

Date: 8.NOV.2024 11:26:22
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INSTECTION & AMALYSIS

8.5.21 12.5 kHz, FM, DL Mask D, AGC, 454.5 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -63.88 dRr
Ref 32.1 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
— 30" OffFer A0Td OB (= 89262 P25 R
IIMTT ,CHECK PASS Temp |1 [T1 OBW]
5.75 crr|IFN
20 T4 . 2960 7F 718 Mz
= n Temp |2 [T1 o
7 . .71 ceo o
19 ﬂ#i 3 494 .503966346 MHZ
— C
PS
-—10
FMOSE—E
Ie
2C
- —40 ’ \Fh ‘Wf b F )
i . “(\ .
gt oy
WIA“ i

Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 11:29:07
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METECTION & AMALYSIS

<4

/N

8.5.22 12.5 kHz, FM, DL Mask D, AGC+3, 454.5 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -60.17 dBr
Ref 32.1 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
— 30" OffFer A0Td OB (&= 89262 P25 R
II™MTT CHECK PASS Temp |1 [T1 OBW]
5.70 cr|IPN
e 144 . 20607718 MHZ
= n P Temp |2 [T1 o
g . T.81 diex -
10 néi <ﬂ 4%4 .503966346 MHz
— C
PS
-—10
mny
s 2]
2C
——40 Jh U M i M W (
i LU i
=50 M'/\r’\ ¥ ,\‘IN\'\
%M%"MUMUM WN\W

Center 454.5 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.23 25 kHz FM, DL Mask C, AGC, 454.5 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz —44.60 dRr

Ref 26 dBm *Att 40 dB SWI 1.15 s 454 .550000000 MHz

Offget 4015 dB OBW 10.416666667 kHz

——

Si=g L —
| N—"T

1n

o 4 oo b
Tero T T T O

15.71 e |IPN

o0 mvias (I‘
/v n 4%4.494871795 MHz
m —10 u Temp [T OBW]
fer -88 amn|
n 4%4 .505288462 MHz
X //////// U \\\\\\\\
I~ —10
e / n \
- 30 1 - e
U ( x
T T ' |
I~ —50 M u u
I~ —60
——70
Center 454.5 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.24 25 kHz FM, DL Mask C, AGC+3, 454.5 MHz

® 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —44.25 dBr
Ref 26 dBm *Att 40 dB SWT 1.15 s 454 .550000000 MHz
Offfet  40|5 aB VZ \ OBW 10.256410256 kHz
- il inVins Ao i=) S o 4 o Thr g
20 - Ferme T
19.81 e |PN
I 4%4.494871795 MHz
1 ] {
= 10 Tamp [TT OPW]
e 14.28 aE
| 4%4.50512$205 MHz
e / I \
-—10

I~ —50 v

I~ —70

Center 454.5 MHz 10 kHz/ Span 100 kHz

Date: 8.NOV.2024 11:40:42

Page 52 of 221

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[NDUSTRIAL (352) 472-5500 / testing@industrial-ia.com

INSTECTION & AMALYSIS

8.5.25 C4FM, DL Mask D, AGC, 454.5 MHz

® RBN 100 Hz Marker 1 [T1 ]

VBW 300 Hz -56.62 dRr

Ref 32.1 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz

— 30" OffFer A0Td OB (i 3367 R
TIMTT CHECK PASS Temp |1 [T1 OBW]

L .30 e |IPN

m 20 WWU!{U 194 . 495753205 MHZ
=3 Temp |2 [T1 OBW]

= ,\.AJ\, 12 .57 dBr

‘iU AL‘}}J‘”U' f 4%4 .503886218 MHz B
. ﬂ“n_ﬂ_j L. -
AL "y

Yy

Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 11:30:18
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INSTECTION & AMALYSIS

8.5.26 C4FM, DL Mask D, AGC+3, 454.5 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-60.17 dBRr
Ref 32.1 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
I~ 30 Oofffer 0T OB B T -GOFSOS—RtH
TT™MTT CHECK PASS Temp |1 [T1 CBW]

.78 e |IFN

i I, A
20 TN 49567 F07 7 Mz
= \“A}[ Temp |2 [T1 o
e .76 dRr
U

. IVL

10 M R 494 .50360$769 Mz
Ml |

o

—_——

-

Center 454.5 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.27 H-CPM, DL Mask D, AGC, 454.5 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -59.17 dRr
Ref 32.1 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
— 30" OffFer 0T OB (i T Aol nelviomm i
TIMTT CHECK PASS Temp |1 [T1 OBW]
. 5.29 aer |IPN
20 194 . 495753205 MHZ
m Temp |2 [T1 CBRW]
m .58 dRr

L IVL

|10 \V\‘T‘j 444 .50368$897 Mz
4
I

o

\
¥ Wy

——50

Center 454.5 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.28 H-CPM, DL Mask D, AGC+3, 454.5 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -57.92 dRx
Ref 32.1 dRm *Att 5 dB SWT 3 s 454512500000 MHz
— 30" OffFer A0Td OB (= 25320926 —RH
TIMTT CHECK PASS Temp |1 [T1 OBW]
vl L 7.31 | BN
20 T4 . 49563 F013 MHZ
ﬁ Temp |2 [T1 CBRW]
417 - | .86 cen|
10 W=z 4%4 503886218 MHz
N ﬂu
PS
n I
—10
e !
s 2]
2C
i)

Center 454.5 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.29 H-DQPSK, DL Mask D, AGC, 454.5 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —48.07 dRr
Ref 32.1 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
— 30 Orfryer A0T4 OB \wim 85576923k
TT™MTT CHECK PASS Temp |1 [T1 OBW]
$.23 cer|IBN
20 T4 . 29483 73T Mz
m Temp |2 [T1 CBRW]
R 1 h,bW "\i}l T .57 dBn
10 1 V v v 234 504687500 Mz | TF

= -

I~ —c0

Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 11:33:16
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INSTECTION & AMALYSIS

8.5.30 H-DQPSK, DL Mask D, AGC+3, 454.5 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-47 .65 dRr
Ref 32.1 dBm *Att 5 dB SWIT 3 s 454 .512500000 MHz
— 30" OffFer 0T OB (i T S564T0Z26—R
TIMTT CHECK PASS Temp |1 [T1 OBW]
I .73 e |IPN

10 4%4.504687500 MHz

(_ ’

| W |
- 20 vu- TS A940TT 850 Mz
= Temp |2 [T1 o
ker 2t 1¢.08 dBrv
ﬁll IVL

b

=
| = |
R

I~ —c0

Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 11:33:44
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METECTION & AMALYSIS

8.5.31 6.25 kHz, FM, DL Mask E, AGC, 479 MHz

@ “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 1.2 s

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

Marker 1 [T1 ]
—39.57 dBr

478.

995000000 MHz

30 Offpet 40}6 dB
TTMTT CHECK

PASS

OBW

Temp

4.03846
1 [T1 CY
1

538 kHz
]
.33 dBr

21
[ Temp

8.99794
2 [T1 Of
1

718 MHz

BT

4 1B

i

41

9.00198]

V179 MHz

- —
—
— |

| —
—

—

T ]

Center 479 MHz 1 kHz/

Date: 29.0CT.2024 12:46:44

Span 10 kHz

IVL

o
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|

METECTION & AMALYSIS

<4

/N

8.5.32 6.25 kHz, FM, DL Mask E, AGC+3, 479 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —39.77 dRx
Ref 31 dBm * Attt 10 aB SWT 1.2 s 478.995000000 MHz
30 Offsget 4016 dB OBW (4.038461538 kHz
TTMTT CHECK PASS Temrp |1 [T1 OBW]
| 14.31 | BN
20 a}8. 097948718 MHz
=3 7 11 2 Temp|2 [T1 OBW]
A Lo F 1P .44 dpy o
/ / 479.001987179 MHz

e W
—_—t
_1 |

—

(
o

Center 479 MHz 1 kHz/ Span 10 kHz

Date: 29.0CT.2024 12:46:28

Page 60 of 221

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

<4

//AINDUSTRIAL (352) 472-5500 / testing@industrial-ia.com

METECTION & AMALYSIS

8.5.33 12.5 kHz, FM, DL Mask D, AGC, 479 MHz

@ “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s

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

30 Offpet 40}6 dB
TTMT T CHE[CK PASS

20

10

T MAEK D

150 1| u

H

Center 479 MHz 2.5 kHz/

Date: 29.0CT.2024 13:03:58

Span 25 kHz

IVL

o
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METECTION & AMALYSIS

<4

/N

8.5.3412.5 kHz, FM, DL Mask D, AGC+3, 479 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s
30 Offget 40}l6 dB
TTMT T CHECK PASS
B | | PN
20
e
—10 IVL
» 1 1
C
PS
I~ —10
[ MRSK D
< » =}
- 1 2C
% 1L “\F (

—60

Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 13:04:26
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INSTECTION & AMALYSIS

8.5.35 25 kHz FM, DL Mask C, AGC, 479 MHz

® +RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 17.92 dBr
Ref 31.7 dBm *Att 5 dB SWT 1.15 s 478.995993590 MHz
T30 Offpet 40[Z dB F 3 OBW . 339748590 KHZ
™M CHECK PASS Temp |1 [T1 OBW]
; 1.54 x| BN
20 478.99375(0000 MHz
m M Temp |2 [T1 CBRW]
et nm 7.45 deo
|10 7 y a}9.00608b744 vz | B

T~

S
o

— —4Q0
— —50 ‘u
gt "
|
Center 479 MHz 10 kHz/ Span 100 kHz

Date: 2.JAN.2025 14:49:37
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INSTECTION & AMALYSIS

8.5.36 25 kHz FM, DL Mask C, AGC+3, 479 MHz

® 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz 20.95 dRr

Ref 31.7 dBm *Att 5 dB SWI 1.15 s 478.995833333 MHz

CK PASS Temp |1 [T1 OBW]
10.58 dir BN
20 478.993750000 MHz
T2
4

30 Offpet 40z dB F OBW 12-339748590 KHZ
TMTT CHE
B
L

Temp |2 [T1 CBRW]
Anan b 1(.48 dRr

| .
L

479.00608%9744 MHz

) ] ﬂ L ~_ PS
T~

S
o

_TUJ%MMP\(W MI\M WWMMMML L,
Ak T

Center 479 MHz 10 kHz/ Span 100 kHz

Date: 2.JAN.2025 14:50:19
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METECTION & AMALYSIS

<4

/N

8.5.37 C4FM, DL Mask D, AGC, 479 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s

30 Offpet 40}6 dB
mMTT Cl - PASS

% 20 r.wrM
10 ﬁlJ“N

.

IVL

=

A i
/ \l

n.nW WUM.MgUr

—60

Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 13:03:19
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METECTION & AMALYSIS

8.5.38 C4FM, DL Mask D, AGC+3, 479 MHz

®

Ref 31 dBm

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

30 Offget

40

20

/ZTEWN

10

T MAEK D

Center 479 MHz

Date: 29.0CT.2024

13:02:53

Span 25 kHz

IVL

o
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METECTION & AMALYSIS

8.5.39 H-CPM, DL Mask D, AGC, 479 MHz

® s REW 100 Hz

VBW 300 Hz
Ref 31 dBm *Att 10 dB SWT 3 s

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

30 Offpet 40}6 dB
TT™MTT CHECK PASS

F‘Il:! 20 m Mﬂi

T MAEK D

Center 479 MHz 2.5 kHz/

Date: 29.0CT.2024 12:59:27

Span 25 kHz

IVL
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METECTION & AMALYSIS

<4

/N

8.5.40 H-CPM, DL Mask D, AGC+3, 479 MHz

®

Ref 31 dBm

30 Offget 40}l6 dB
PN
20
e
—10 IVL
—C
PS
I~ —10
L [l
MASK D
Wlm x=
2C

/ JWN |
WM A;%

I~ —c0

Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 13:02:01
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INDUSTRIAL

METECTION & AMALYSIS

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

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

8.5.41 H-DQPSK, DL Mask D, AGC, 479 MHz

®

Ref 31 dBm

*Att 10

dB

*RBN 100 Hz
VBW 300 Hz
SWT 3 s

30 Off:

et

40

MIT CHECK

PASS

20

/ZTEWN

10

WA""“AMU M MWWK“JJLA.
|

(N

IVL

T MAEK D

o

—60

Center 479 MHz

Date: 29.0CT.2024

12:58:27

2.5 kHz/

Span 25 kHz
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METECTION & AMALYSIS

<4

/N

8.5.42 H-DQPSK, DL Mask D, AGC+3, 479 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref 31 dBm *Att 10 dB SWT 3 s

30 Offpet 40}6 dB
TT™MTT CHECK PASS

= gl )
A AT

)
/ MMnW

|0

o

———

—60

Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 12:58:01
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8.5.43 6.25 kHz, FM, DL Mask E, AGC, 510 MHz

®

/ZTEWN

Date:

Marker 1 [T1 ]
—-40.42 dBr

Ref 31 dBm *Att 10 dB SWT 1.2 s 509.995000000 MHz
30 Offfet 40[6 dB OBW |4.054487179 kHz
LINEI‘C}fCK PA$S Temp (1 [T1 OBW]
B f f 11.88 = |BN
20 509.99793b692 MHZ
1 [2 Termp|2 [T1 OBW]
- 10 1 39 dRmr —
/ \ ! 510.001987179 MHz
- )
f ' [

|

]

o

g L W LW g T gl
WU. u{\\w N g v Ww W"\d\r UWM\J

29.0CT.2024

12:47:34
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13146 NW 86 Drive, Suite 400, Alachua, Florida 32615

INDUSTRIAL (352) 472-5500 / testing@industrial-ia.com
|

MSTECTION

S ANALYSIS

8.5.44 6.25 kHz, FM, DL Mask E, AGC+3, 510 MHz

®

BAIDA

Date:

RBN 100 Hz Marker 1 [T1 ]

VBW 300 Hz 28.80 dRr

Ref 31 dBm *Att 10 dB SWT 1.2 s 509.999967949 MHz

30 Offget 4016 dB OCBW [4.054487179 kHz
TTMTT CHECK PA$S Temrp |1 [T1 OBW]

i f 11.86 aBr

20 sdo.o9793b602 Mz
L [2 Temp|2 [T1 OBW]

1 8 B

001981179 MHz

|

‘ / so.

_ 1 |
— |

f
|
|

(

o

g g™ VO [

Www I L I ] W\f”

I~ —50 u "
I~ —60
Center 510 MHz 1 kHz/ Span 10 kHz

29.0CT.2024 12:47:56

IVL
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INSTECTION & AMALYSIS

8.5.4512.5 kHz, FM, DL Mask D, AGC, 510 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —29.11 dRr
Ref 31 cBm *Att 5 dB SWT 3 s 509.999198718 MHz
30 Offfet 40]6 dB OBW |6.089745590 KHz
TIMTT (CHECK PASS Temp |1 [T1 OBW]
R 1 14.56 = |IPN
20 509.99691%064 MHZ
= Il Iz Temp |2 [T1 OBW]
T oy 1352 dpd
510.003004808 MHz
B 1 |
C
PS
- 10
T MRTRK D
=
B \ | 2c
| { N
\ J L .Hln. ]

—60

Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 12:53:00
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INSTECTION & AMALYSIS

8.5.46 12.5 kHz, FM, DL Mask D, AGC+3, 510 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -29.79 dix
Ref 31 cBm AAtt 5 dB SWT 3 s 509.999198718 MHz
30 Offpet 40|6 dB OBW |6.089745500 Kz
TJIMIT|CHECK | PAGS Termp |1 [T1 OfW]
B 1 1 14.59 e |BN
20 509.99691%064 MHZ
= Il Iz Temp |2 [T1 OBW]
T oy 1%.53 dpd
510.003004808 MHz
B | |
C
PS
- 10
T MRTRK D
e
B | I 2c

Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 12:52:38
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INSTECTION & AMALYSIS

8.5.47 25 kHz FM, DL Mask C, AGC, 510 MHz

® +RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz 17.83 dBr
Ref 31.7 dBm *Att 5 dB SWT 1.15 s 509.995833333 MHz
T30 Offpet 40[Z dB F 3 OBW . 339748590 KHZ
™M CHECK PASS Temp |1 [T1 OBW]
. .69 crc| PN
20 v 5(9.99375(0000 MHz
m Temp |2 [T1 CBRW]
et B L .13 dbr
10 ; 510.00608b744 vz | BT
- |

] T~ -
T~

-0 b 1 }
3B
2C

I~ —30 u

I~ —40

i L

- W

Center 510 MHz 10 kHz/ Span 100 kHz

Date: 2.JAN.2025 14:51:46
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INSTECTION & AMALYSIS

8.5.48 25 kHz FM, DL Mask C, AGC+3, 510 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 21.02 dRr
Ref 31.7 dBm *Att 5 dB SWT 1.15 s 509.995833333 MHz
30 Offfet 402 dB f 3 OBW 12-339748590 KHZ
MO CHECK PASS Temp |1 [T1 OBW]
1
v 10.87 cer|IPN
|20 509. 993750000 MHz
ﬁ T Temp |2 [T1 CBRW]
anrol \ 4 10.32 dir —
10 .’ 5{0.00608d744 M2
B | unl n
-—10
= ~]
-0
e
2C
I~ —30 ] v
- —40
n L
- Y™
e “‘A’WAA
v N
Center 510 MHz 10 kHz/ Span 100 kHz

Date: 2.JAN.2025 14:52:32
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METECTION & AMALYSIS

8.5.49 C4FM, DL Mask D, AGC, 510 MHz

® “RBN 100 Hz
VBW 300 Hz

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

Marker 1 [T1
-55.29 dBr

]

Ref 31 dRm AAtt 5 dB SWT 3 s 509.987500000 MHz
30 Offpet 40|6 dB OBW |7.972756410 Kiz

IIMIT CHE[C] PASS Temp (1 [T1 OBW]
i ' 5.40 dBr
20 \,\N 59.99579b269 Mz

m Temp |2 [T1 CBRW]
ey | 47 dBr
™ 510.003764026 MHz

-10 T AV\NL'
N
U

—
pes |

=3
—

il

=

=t
=

Center 510 MHz 2.5 kHz/

Date: 29.0CT.2024 12:49:35

Span 25 kHz

IVL

o
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INSTECTION & AMALYSIS

8.5.50 C4FM, DL Mask D, AGC+3, 510 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 22.07 dRr
Ref 31 dBm *Att 5 dB SWT 3 s 509.999198718 MHz
30 Offfet 40)6 dB OBW |7.77243%$897 kHz
OIMIT GHE[C PASS Temp |1 [T1 OBW]
B 1 5.00 o | PN

A 1\
20 “ ‘\l\/‘l 509.99595$526 Mz
= Temp |2 [T1 o
e LS — A Wﬂ 85 dRr
(?W ﬂ,\%\g 510.00372%962 Muz| P
. Jl“ \‘l
Y \m =
My
=10 V/ v \1,\

T MAEK D

—
T
e
=
R Y

Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 12:50:16
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INSTECTION & AMALYSIS

8.5.51 H-CPM, DL Mask D, AGC, 510 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 16.32 dBr
Ref 31 dBm *Att 5 dB SWT 3 s 509.999198718 MHz
30 Offfet 40|6 dB OBW |8.052884615 KHz
IMrT cHEfek  pags Tep |1 [T1 O]
| T 4.04 e |BN
20 509.99583%333 Mz
= Temp |2 [T1 o
E‘m‘ - 10 l"l 49 diRmo —
AP T 510.00388¢218 MHz
— C
I PS
-10 ™

A ,

o

~—40 ¥
ML

——eQ

Center 510 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.52 H-CPM, DL Mask D, AGC+3, 510 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 17.49 dBr
Ref 31 diBm *Att 5 dB SWT 3 s 509.999198718 MHz
30 Offpet 40)6 dB OBW |8.01282(513 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
| . $.74 x| BN
20 509995873397 MuZ
m ’A k Temp |2 [T1 CBRW]
ey i 80 dRr

10 IVL
ﬁqﬁ o 510.00388¢218 Mz

i N

L

I~ —c0

Center 510 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.53 H-DQPSK, DL Mask D, AGC, 510 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
19.81 dRr

Ref 31 dBm 509.999198718 MHz

OBN |9.77564]1026 kHz
Temp |1 [T1 OFW]

$.11 e |IPN

30 Offpet 40}6 dB

20 509.995073115 MHzZ
ﬁ Temp |2 [T1 CBRW]
LI 2 ape]
510.004847756 Mz
— C
PS
——10
T MRTRK D }
e
2C

- .

Center 510 MHz 2.5 kHz/ Span 25 kHz
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Page 81 of 221

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[NDUSTRIAL (352) 472-5500 / testing@industrial-ia.com

INSTECTION & AMALYSIS

8.5.54 H-DQPSK, DL Mask D, AGC+3, 510 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 15.38 dBr
Ref 31 dRm AAtt 10 dB SWT 3 s 509.999198718 MHz
30 Offpet 40|6 dB OBW |9.85576p231 Kz
TIMTT CHECK PASS Temp |1 [T1 OBW]
B f $.29 cer| BN
20 1 509994871795 Muz
m M Temp |2 [T1 CBRW]
m - 10 IAJ\A\‘ | N 66 dRmr
ﬁ TWh] 2E 510.004727564 Mez| P
] i
(Bl

Center 510 MHz 2.5 kHz/ Span 25 kHz
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INDUSTRIAL (352) 472-5500 / testing@industrial-ia.com
|

MSTECTION

8.5.55 6.25 kHz, FM, UL Mask E, AGC, 450 MHz

®

/ZTEWN

Date:

Ref -11 dBm

* ALt

*RBW 100 Hz
VBW 300 Hz
0 dB SWT 1.2 s

Marker 1 [T1 ]
-76.18
0.005000000

45

MHz

Offpet 4014 dB

IfmMTT CH%&K PASS

OBW
Temp

4.05448]
1 [T1 CY

V179
]

kHz

I

]l

T2 Termp

=3
9.99799
2 [T1 Of

< Od
5795
BT

MHz

Il

49

-3
0.00205

.63
1282

dBr
MHz

I B

N

- 80 \V1fdu

Iy

|

|
\
\
o

M

|

——20

I~ —100

| —110.

Center 450 MHz

1.NOvV.2024 07:10:59

1 kHz/

Span 10 kHz

IVL

o
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METECTION & AMALYSIS

<4

/N

8.5.56 6.25 kHz, FM, UL Mask E, AGC+3, 450 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-84.40 dRr
Ref —-11 dBm *Att 0 dB SWT 1.2 s 450.005000000 MHz
Offpet 40}4 dB OBW |4.038461538 kHz
IMTT CHER PASS Temp (1 [T1 OBW]
——20 =3P. o0 aMr “
449.99799¢795 MHz
12 Termp |2 [T1 OBW]
—3(0.40 dBr
\ { \ 4%0.00203%$256 MHz B

N

o

— |
_ |
— |

| —110.
Center 450 MHz 1 kHz/ Span 10 kHz

Date: 1.NOV.2024 07:11:22
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INSTECTION & AMALYSIS

8.5.57 12.5 kHz, FM, UL Mask D, AGC, 450 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -84.81 dRr
Ref -11.5 dBm *Att 5 dB SWT 3 s 450.012500000 MHz
Offpet  40)4 dB OBW |7.932694308 kHz
LIMIT, CHECK)  EASS Tenp |1 [Tl o
- —20 =183 o | BN
449.995913462 MHz
= Temp |2 [T1 o
ey i ey T T2 —34.99 dir -
4%0.00384$154 MHz
- 40 n]
- _o0 PS
B |
—60
MASK D
TE
— —70Q /\‘ N aC
wid 1 . f ﬁ A

I~ —100

-—110

Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 07:19:47
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INSTECTION & AMALYSIS

8.5.58 12.5 kHz, FM, UL Mask D, AGC+3, 450 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -87.92 dRr
Ref -11.5 dRm *Att 5 dB SWT 3 s 450.012500000 MHz
Offget 40}4 dB OBW |[7.93269%308 kHz
LIEdIT CHECK P‘A S Temp |1 [T1 OFW]
- —20 =52 o | BN
449.99591B462 MHz
= Temp |2 [T1 o
BAID!A —30 T ™ -3%.04 dRr -
4%0.003844154 MHz
-—40 n]
- _o0 PS
- o )
MASK D
e
— —70 2C
/. I AL vl LA
J v
- U
- —100 u
110
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 07:20:09
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INSTECTION & AMALYSIS

8.5.59 25 kHz FM, UL Mask C, AGC, 450 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -84.81 dRr
Ref -11 dBm *Att 5 dB SWT 1.15 s 450.050000000 MHz
Offpet 4014 dB OBW 10.416666667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
= [ i

—20 —2P.07 d=r “
449.994871795 MHz
ﬁ E X Temp |2 [T1 CBRW]
At 730 -3p.38 @
4%0.005288462 MHz
|
I~ —40 )
| BS

&
3
= S -

——20

I~ —100

| —110.

Center 450 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 07:13:12
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INSTECTION & AMALYSIS

8.5.60 25 kHz FM, UL Mask C, AGC+3, 450 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —79.98 dRr
Ref -11 dBm *Att 5 dB SWIT 1.15 s 450.050000000 MHz
Offget 40}4 dB OBW 10.41666¢667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
R y t PN
—20 =2¥Y. 92 dlr e
449.994871795 MHz
m E X Temp |2 [T1 CBRW]
e g =335 am|
4%0.005288462 MHz
B |
—40 v
B | i BS
_5U L]
MASK C ‘
/ Il
=60 i
| ‘I =
-—70 “ 2
I —90
I~ —100
| —110.
Center 450 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 07:12:54
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INSTECTION & AMALYSIS

8.5.61 C4FM, UL Mask D, AGC, 450 MHz

@ 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -85.45 dBr
Ref -10 dBm *Att 5 dB SWT 3 s 450.012500000 MHz
—10 Offget  40}4 dB OBW |7.89262$205 kHz
IJIMIT CHECK  PA$S Temp |1 [T1 OBW]
L o =3 = | IPN

449.99595B526 MHz
Temp |2 [T1 CBW]
— —30 1 —o¥- (i1

4%0.00384¢154 MHz

TAIDY

N
=
==
;
e
N

I~ —40 v

o

—80 U
I
= I
I —100
—110
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:26:17
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INSTECTION & AMALYSIS

8.5.62 C4FM, UL Mask D, AGC+3, 450 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-89.02 dBRx
Ref —-10 dBm *Att 5 dB SWT 3 s 450.012500000 MHz
—10 Offget 40{4 dB OBW (8.133012821 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
-—20 —2¢ aa e |IPN
449.99591B462 MHz
m %ﬂr‘l Temp |2 [T1 CBRW]
wer L )

_30 LRJ D . LO Il L\]]’_
m‘w “ VU\ - 4%0.00404¢474 MHz
, o
\J

__% “ A
——100

—110

Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:26:57
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INSTECTION & AMALYSIS

8.5.63 H-CPM, UL Mask D, AGC, 450 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -84 .82 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 450.012500000 MHz
—10 Offgpet 4014 dB CBWN [8.052884615 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
- —af 21 e |IFN
449.99591B462 MHz
1 £ A ﬂl Temp |2 [T1 OBW]
wer L Al I _
—30 u\ru ) e T T oL
4%0.003964$346 MHz
T 32
—40 wh"
PS
——50 w
| M9k D ¥
< » =}
_77 1 x
80 ﬂu \l a
b
Mu h L
——100
—110
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:25:37
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INSTECTION & AMALYSIS

8.5.64 H-CPM, UL Mask D, AGC+3, 450 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-86.57 dRx
Ref -10 dBm *Att 5 dB SWT 3 s 450.012500000 MHz
—10 Offget 40{4 dB OBW [8.052884615 kHz

TIMTT CHECK PASS Temp |1 [T1 OBW]

-—20 a1 a1 e |IPN

449.99591B462 MHz

m Temp |2 [T1 CBRW]
viE - 0 ] =38 6T

4%0.003966346 MHz B

o

g
=
=

——90

I —100

—110

Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:25:15
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INSTECTION & AMALYSIS

8.5.65 H-DQPSK, UL Mask D, AGC, 450 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —86.54 dRx
Ref -10 dBm *Att 5 dB SWIT 3 s 450.012500000 MHz
—10 Offget 40{4 dB OBW [9.81570%128 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
-—20 —ab a4 e |IFN
449.994951923 MHz

1 = }
o i mlih "lIVNW whw.uﬁﬁ | Lem |2 (Tl_(f"-ﬂr o
' van 430.00476}628 vaz| B

MMM Wikt 0

LI IR
——100
—110
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:24:30
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INSTECTION & AMALYSIS

8.5.66 H-DQPSK, UL Mask D, AGC+3, 450 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —88.68 dRr
Ref -10 dBm *Att 5 dB SWIT 3 s 450.012500000 MHz
—10 Offget 40{4 B OBW [9.77564]1026 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
~—20 —4 4 = |IN
449.994991987 MHz
1 £ Temp |2 [T1 OBW]
g = hﬁ rdl I -
—30 '} U SP A0 -
4%0.004767628 MHz
\ )
——40
PS
I~ —50
| M9k D
< » =}
- ¥ 2C
I M
th i
——100
—110
Center 450 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:24:52
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8.5.67 6.25 kHz, FM, UL Mask E, AGC, 454.5 MHz

*RBW 100 Hz
VBW 300 Hz
dB SWT 1.2 s

Marker 1 [T1 ]
—=77.18
454 .505000000

dBr
MHz

c Offget 4014 dB

TMTT CHECK

PAS

OBW [4.038461538
Temp |1 [T1 OFW]
=2 2

kHz

= | PN

4%4 .49799¢795
Temp |2 [T1 OBW]

MHz

—_ —5

4594 .502039256

TIT

IVL
MHz

o

!
— |
N

I

/\\ N

Y

i

NIV

VT

——o0

—100

Center 454.5 MHz

8.NOV.2024 14:59:54

1 kHz/

Span 10 kHz
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8.5.68 6.25 kHz, FM, UL Mask E, AGC+3, 454.5 MHz

BAIDA

Date:

*RBW 100 Hz

Marker 1 [T1 ]

VBW 300 Hz —=78.32 dBx
Ref 0O dBm *Att O dB SWT 1.2 s 454 .505000000 MHz
c Offget 4014 dB OBW [4.038461538 kHz
TIMTT CHECK PASS Temrp |1 [T1 OBW]
~—10 =2 e e |IPN
454 .49799¢795 MHz
Temp |2 [T1 CBRW]
——0 = clo i1
ﬁl / \ \ / \ 12 434.50203%256 Miz| P
- —30 ( /
I~ —40

=

—
—
-
I E—————

N
.
I
_ |
N

L/

=

8.NOV.2024 14:59:23

T TR T i W m ]v
I~ —o0 ]
—100

Center 454.5 MHz 1 kHz/ Span 10 kHz
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INSTECTION & AMALYSIS

8.5.69 12.5 kHz, FM, UL Mask D, AGC, 454.5 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -86.71 dRr
Ref -7 dBm *Att 5 dB SWT 3 s 454512500000 MHz
| Offpet 4015 ao @ =) 202628205 K
IIMIT ,CHECK , PA$S Temp |1 [T1 OFW]
H ﬂ ﬁ —31.60 crr| BN
- e e
= ﬂ Temp |2 [T1 o
e 1, -31.44 arr
B I 2 VL
—30 254 . 503964346 VHZ
- —40
PS
- —50
MASK D
- —c0
e
2C
1 | ] '4 1 "

I —100

——
=
=

Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 15:01:06
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INSTECTION & AMALYSIS

8.5.70 12.5 kHz, FM, UL Mask D, AGC+3, 454.5 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-89.26 dRr
Ref -7 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
- Offpet—40{5 dB @)= 202628205 KEH:
IIMTT (CHECK PASS Temp |1 [T1 OBW]
ﬂ ﬂ ﬂ -31.66 car|BN
e e e
ﬁ ﬂ Temp |2 [T1 CBRW]
Aol . -31.38 amn
B T 2 IVL
—30 434 . 503966340 MHz
——40
PS
I~ —50
MASK D H
I —c0
< » =}
2C
7U l
—80 W T \Id
M P '
A u 1
I —100
Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 15:01:32
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INSTECTION & AMALYSIS

8.5.71 25 kHz FM, UL Mask C, AGC, 454.5 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -82.57 dRr
Ref -7 dBm *Att 5 dB SWT 1.15 s 454 .550000000 MHz
- _10 Offsat 4014 8 / \ QRINL Q 256417 o6 KH
IIMIJT CHECK \PA$S Tamp |1 [T1 OfW]
—24 .60 cer| BN
e e T
1
= S T2 Tenp |2 [T1 oW
e -2%.16 dRr
- IVL
—30 m 434 .5049617949 MHz
- —40
/ \ .
m} \
o _ N
e
n aC
B IUL
la, o | In “. ! e o il |
[T U
- —o0
- —100
Center 454.5 MHz 10 kHz/ Span 100 kHz

Date: 8.NOV.2024 14:57:19
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INSTECTION & AMALYSIS

8.5.72 25 kHz FM, UL Mask C, AGC+3, 454.5 MHz

@ “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -83.18 dRr
Ref -7 dBm *Att 5 dB SWT 1.15 s 454 .550000000 MHz
- _10 Offsat 4014 8 / \ QRINL Q 256417 o6 KH
MO CHECK PASS Temp |1 [T1 OBW]
—24 .63 aer| BN
e e T
=
1 o 12 Temp |2 [T1 o
e ﬁ -2%.16 dRr
- IVL
—30 434 .5049617949 MHz
- —40
/ \ .
m} \
- | |
“ x=
2C
B l i
=70
il | | i‘ NMM M | A’[\ i
Muﬂu 1 LN “m "‘UH 'ﬂll '
- 100
Center 454.5 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.73 C4FM, UL Mask D, AGC, 454.5 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -85.73 dBr
Ref —7 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
- 10 Offsat 4015 8 QRINL Q727546410 KH:
TIMTT CHECK PASS Temp |1 [T1 OBW]
I —3%.02 cer| BN
- o0 A H e SR
= \[ Temp |2 [T1 ofw]
e M‘W WM*“ —3%.73 dBr
TN L IVL

——30 u“ \‘ “‘I\K*M 434 .503800050 MHz
)

o

i i
il L
|

I —100

Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 15:05:05
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INSTECTION & AMALYSIS

8.5.74 C4FM, UL Mask D, AGC+3, 454.5 MHz

@ 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -89.78 dBRr
Ref -7 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
- 10 Offsat 4015 g8 QBRI Q82 615 kIl

IIMIT CHECK PAY

n

Temp |1 [T1 CBRW]
-3%.37 cer|IPN

ada ao- o =

o IA
= —20 W‘v WM T 1 ;FTI SIW]
e » i W Ay - —3¢.37 dRr
-30 j/wl\‘ W\K T4 503804090 Mz
: f,
—40 / u v U“W
PS
My

e 4
=
Y

I~ —100

Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 15:05:23
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INSTECTION & AMALYSIS

8.5.75 H-CPM, UL Mask D, AGC, 454.5 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -89.38 dRr
Ref —7 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
- 10 Offsat 4015 8 QRINL 2. 01222057 kH.
TIMTT CHECK PASS Temp |1 [T1 OBW]
—3%.53 aer | BN
e i 4 454455673571 ET
ﬁ MA Temp |2 [T1 CBRW]
Aoy i —33.89 dBr
| -y i IVL
—30 %\ﬁi Z94 . 503886218 Mz
- —40
PS
R il
—50 1
| MASK D A ml
M5 v. |
e

I~ —80

I —100

Center 454.5 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.76 H-CPM, UL Mask D, AGC+3, 454.5 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-88.57 dRr
Ref -7 dBm *Att 5 dB SWIT 3 s 454 .512500000 MHz
- Offpet—40{5 dB QEW {8 1730749 KEL
TIMTT CHECK PASS Temp |1 [T1 OBW]

-3]1.14 arr|PN

| 1 llll. ada a0 o
—20 TPe—4% pagimr

ﬁ Temp |2 [T1 CBRW]
Anan T -3%.74 dRr
B b IVL
—30 - %24 . 503926282 MHZ
- —40 uﬁv
h PS
I~ —50 “
| MASK D Al
| x=
aC

I —100

Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 15:05:52
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INSTECTION & AMALYSIS

8.5.77 H-DQPSK, UL Mask D, AGC, 454.5 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-89.16 dRr
Ref -7 dBm *Att 5 dB SWT 3 s 454 .512500000 MHz
- Offpet—40{5 dB oW o 85574 1 KT
TIMTT CHECK PASS Temp |1 [T1 OBW]
-3%.09 crr|BN
e bk ) 49445457 FO51ET
ﬁ U\M Temp |2 [T1 CBRW]
JTEW IJ\ -3%.17 dRr
» IVL
—30 " U u %4 . 504 72564 Mz
I~ —40 i l
r/u Mn -
I~ —50
MASK D
I —c0
< » =}
2C
,—80 n : i \l'h‘ NIVI\ |
I —100
Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 15:06:42
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INSTECTION & AMALYSIS

8.5.78 H-DQPSK, UL Mask D, AGC+3, 454.5 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -90.60 dRr
Ref -7 dBm *Att 5 dB SWT 3 s 454512500000 MHz
| Offpet 4015 ao oRw |9 85574 1k
TIMTT CHECK PASS Temp |1 [T1 OBW]
—3$.40 cer|BN
- o0 - LN 484404031957 gy
ﬁ Temp |2 [T1 CBRW]
Anan n)l\ —33.51 dBr
- I IVL
-30 1 u v TP 254 . 50468 500 VHZ

o

bl

I —100

Center 454.5 MHz 2.5 kHz/ Span 25 kHz

Date: 8.NOV.2024 15:07:02
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METECTION & AMALYSIS

<4

/N

8.5.79 6.25 kHz, FM, UL Mask E, AGC, 479 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-77.28 dRr
Ref -11 dBm *Att O dB SWT 1.2 s 479.005000000 MHz
Offpet 4014 dB OBW [4.038461538 kHz
TmMTT CI - PA$S Temrp |1 [T1 OBW]
——Q —ZP- [O1=1¢ “
/\ \ /\ 478.99799¢795 MHz
=3 I 2 Temp|2 [T1 OFW]

e J S —2$.73 amr
4 IVL

|
I
|
|

|
M| T
iR GO

o

UiaUEYLIR T \w"u/\w

I~ —100

| —110.

Center 479 MHz 1 kHz/ Span 10 kHz

Date: 1.NOV.2024 07:10:24
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METECTION & AMALYSIS

<4

/N

8.5.80 6.25 kHz, FM, UL Mask E, AGC+3, 479 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —=78.21 dRr
Ref -11 dBm *Att O dB SWT 1.2 s 479.005000000 MHz
Offget 4014 dB OBW [4.038461538 kHz
IMTT CHE PASS Temp (1 [T1 OBW]
- o0 =>9—77—omr| PN
478.99799¢795 MHz
=3 I 2 Temp|2 [T1 OFW]
T o \ \ \ —29.78 dar T
479.002039256 MHz

I

I S

— 1|
—

= | |
—
I —
——
o

I~ —100

| —110.
Center 479 MHz 1 kHz/ Span 10 kHz

Date: 1.NOV.2024 07:10:05
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METECTION & AMALYSIS

<4

8.5.81 12.5 kHz, FM, UL Mask D, AGC, 479 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-90.09 drr
Ref -11 dBm *Att 5 dB SWT 3 s 479.012500000 MHz
Offpet 4014 dB OBW |[7.932692308 kHz
TIMTT, CHE[CK PASS Temp |1 [T1 OBW]
e ! —=g—=r=—=r] PN
478.99591B462 MHz
m Temp |2 [T1 CBRW]
T o T1 T —34.16 dar _—
479.003844154 MHz

o

wrl WU

I —100 |
| —110.
Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 07:19:01
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INSTECTION & AMALYSIS

8.5.82 12.5 kHz, FM, UL Mask D, AGC+3, 479 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —86.92 dRx
Ref -11 dBm *Att 5 dB SWT 3 s 479.012500000 MHz
Offpet 4014 dB OBW |[7.932692308 kHz
TIMTT, CHE[CK PASS Temp |1 [T1 OBW]
e —=g—=r7—=r] PN
478.99591B462 MHz
m Temp |2 [T1 CBRW]
T o T1 T —34.19 dgr _—
479.003844154 MHz

o

T

-90 I y v

I~ —100

| —110.

Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 07:18:33
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INSTECTION & AMALYSIS

8.5.83 25 kHz FM, UL Mask C, AGC, 479 MHz

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —81.96 dRr
Ref -11 dBm *Att 5 dB SWIT 1.15 s 478.950000000 MHz
Offpet 4014 dB OBW 10.41666¢6667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
e b 1 —t—sz—=r] PN
478.994711538 MHz
- y o Temp |2 [T1 CBRW]
Ay Im-30 7 —3%.06 dir
IVL
" 479.00512$205 MHz
I~ —40 ] I
| PsS
—50
MASK C
% '

o

——20

I~ —100

| —110.

Center 479 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 07:13:35
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INSTECTION & AMALYSIS

8.5.84 25 kHz FM, UL Mask C, AGC+3, 479 MHz

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -84 .53 dRr
Ref -11 dBm *Att 5 dB SWT 1.15 s 478.950000000 MHz
Offpet 4014 dB OBW 10.416666667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
e b 1 =>9—s56—orr| PN
478.994711538 MHz
= : . Temp |2 [T1 OfW]
e =0 7 =309 da]
479.005128205 MHz
| i
B | BS
—50
MASK C ‘
% ] " ]
< » =}
——70 2C
- st AW‘ hmhmml N
- o0 I W
I~ —100
| —110.
Center 479 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 07:14:00
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INSTECTION & AMALYSIS

8.5.85 C4FM, UL Mask D, AGC, 479 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -19.32 dBRx
Ref -10.3 dBm *Att 5 dB SWT 3 s 478.999078526 MHz
Offpet 4012 dB OBW [7.892628$205 kHz
IMIT CHECK PASS Temp |1 [T1 OBW]
- —=20 - 3457 e | PN
478.99603B654 MHz
= bq \‘ Tenmp |2 [T1 OBW]
v - 30 = } ] ¢ =3B 84T —
T2 479.003926282 MHz
- —40 A i

MK D UW

o

—70 ¥

Y Wi

- o0 1

I —100

—110

Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 08:40:02
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INSTECTION & AMALYSIS

8.5.86 C4FM, UL Mask D, AGC+3, 479 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -19.76 dRr
Ref —-10.3 dBm *Att 5 dB SWT 3 s 478.999118590 MHz
Offpet  40}2 dB OBW |7.9326932308 kHz
DIMIT ¢CHECK PASS Temp (1 [T1 OBW]
- _20 - SPO6—Hr “
478.996073718 MHz
= M PW Temp |2 [T1 OBW]
m - _30 . (] =3P-. T o=
T2 A IVL

479.0040046410 MHz

I~ —40 J v

ﬁ N ;
el

—o¢

o

I —100

—110

Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 08:40:39
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INSTECTION & AMALYSIS

8.5.87 H-CPM, UL Mask D, AGC, 479 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —21.30 dRr
Ref -10.3 dBm *Att 5 dB SWT 3 s 478.999078526 MHz
Offpet 4012 dB OCBW [8.213141026 kHz
TT™MTT CHECK PASS Temp |1 [T1 OBW]
1 e
-0 S = | 2
478.995878397 MHz
ﬁ Temp |2 [T1 CBRW]
L = =3P . 60 OxXT -
T"IZ 479.004084$538 MHz
——40 T
PS
I~ —50

Mk D M/V

——7Q
—80 M \"wt
I —100
—110
Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 09:16:01
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INSTECTION & AMALYSIS

8.5.88 H-CPM, UL Mask D, AGC+3, 479 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -19.91 dRr
Ref -10.3 dBm *Att 5 dB SWT 3 s 478.999559295 MHz
Offpet 4012 dB CBWN [8.133012821 kHz
T T CIfE”?K PASS Temp |1 [T1 OBW]
-0 -- == i “
478.995958526 MHz
ﬁ Temp |2 [T1 CBRW]
L A\l‘U =30. 43 Oxr —
T2 479.004084$538 MHz
e ﬂu"'" T
\ -
-—s0 i
| N l
MK D d
M IE
- g 2
—80 ’\wj %\d
— v
I —100
—110
Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 09:16:40
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INSTECTION & AMALYSIS

8.5.89 H-DQPSK, UL Mask D, AGC, 479 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -20.81 dBr
Ref -10.3 dBm *Att 5 dB SWT 3 s 479.000320513 MHz
Offpet 4012 dB OBW [9.81570%128 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
- —
I~ —20 Y St 4t =
478.995112179 MHz
ﬁ ' l Temp |2 [T1 CBRW]
VAID Y e \.U‘u T> =3P- 98T —
K\}\ﬁh 479.004927885 MHz
——40 U{‘
PsS
——50 ud
[ 23k D
< » ]
- 0 2C
o Wﬂ‘" \l"h[\“'”"l l
——90
I —100
—110
Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 09:21:20
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INSTECTION & AMALYSIS

8.5.90 H-DQPSK, UL Mask D, AGC+3, 479 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —20.20 dBx
Ref -10.3 dBm *Att 5 dB SWT 3 s 478.998878205 MHz
Offgpet 4012 dB OBW [9.775641026 kHz
LIMITICHE’ZK PASS Temp |1 [T1 OBW]
B F L s | PN
—20 S C4—cib B
478.995072115 MHz
ﬁ LA}M M H\'Ll\ Temp |2 [T1 CBRW]
ZIER I S i | b =30. 47 O
2 479.004847756 MHz B

) 4 .

i
| =]
F

T IR

- o0 }
I —100
—110
Center 479 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 09:22:12
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METECTION & AMALYSIS

8.5.91 6.25 kHz, FM, UL Mask E, AGC, 510 MHz

® “RBN 100 Hz
VBW 300 Hz

Ref -11 dBm *Att O dB SWT 1.2 s

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

Marker 1 [T1 ]
—81.44 dBx
005000000 MHz

510.

Offpet 4014 dB
mMTT Cl - PASS

OBW (4.

Tenmp |1

03846
[T1 CY

538 kHz
]

509

=3
99798
[T1 Of

85 Ol
769 MHz
BT

T [-s0 I

510.

N e 2
|

-3
00201

.65 dBr
231 MHz

IVL

N

o

NI

e

I~ —100

| —110.

Center 510 MHz 1 kHz/

Date: 1.NOV.2024 07:08:55

Span

10 kHz
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8.5.92 6.25 kHz, FM, UL Mask E, AGC+3, 510 MHz

®

BAIDA

Date:

Marker 1 [T1 ]

—82.

01 dBr

Ref —-11 dBm *Att O dB SWT 1.2 s 510.005000000 MHz
Offpet 4014 dB OBW .038461538 kHz
T T CI—D?‘"K PASS Termp [T1 OBW]
——20 =3P. 80 aXr “
5(09.99798(0769 MHz
T 2 Temp |2 [T1 OBW]
30 =3(.63 dar T
5310.00201$231 MHz
I~ —40

I
I
N S

R
—
— |

N

i RN
. 7
:Celj:er 510 MHz 1 kHz/ Span 10 kHz

1.NOvV.2024 07:09:18
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// METECTION & AMALYSIS

8.5.93 12.5 kHz, FM, UL Mask D, AGC, 510 MHz

@ “RBN 100 Hz
VBW 300 Hz

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

Marker 1 [T1

]

—88.28 dBx
Ref —-11 dBm *Att 5 dB SWT 3 s 509.987500000 MHz
Offpet 4014 dB OBW [7.892628$205 kHz
T CHECKl PASS Temp |1 [T1 OBW]
——20 f f —3>p.Uo dgr
5(09.99591B462 MHz
ﬁ Temp |2 [T1 CBRW]
A1DY [~ _30 | -37.47 dRx
% iQ 5310.0038046090 MHz
- —40 ﬂ]
Pg
I~ —o0
MASK D ﬂ
- —70
JA\M Il | ﬂ
( M W M ﬂh“ ﬂ
: SRR unwnu .
I~ —100
| —110.
Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 07:16:13

IVL

o
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INSTECTION & AMALYSIS

8.5.94 12.5 kHz, FM, UL Mask D, AGC+3, 510 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -91.75 dBRr

Ref -11 dBm *Att 5 dB SWT 3 s 509.987500000 MHz

Offgpet 4014 dB OBW |7.892628205 kHz

TT™MTT CHECK PASS Temp (1 [T1 OBW]

—20 i i =3P .02 ar “
5(09.99591B462 MHz

Temp |2 [T1 CBRW]

Ay [M=30 —37.42 di

'7' 2 5310.0038046090 MHz

o

|
%g
]

=

LA

I~ —100 u
| —110.
Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 07:16:38
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INSTECTION & AMALYSIS

8.5.95 25 kHz FM, UL Mask C, AGC, 510 MHz

@ * RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz -82.25 dRr
Ref -11 dBm *Att 5 dB SWT 1.15 s 509.950000000 MHz
Offpet 4014 dB OBW 10.416666667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
——0 =SP. 34 ar BN
50(09.994711538 MHz
m Temp |2 [T1 CBRW]
T o i —3F.69 am|
510.005128205 MHz
i LIl
—40 ' Hl
B BS
_50 L
MASK C
% “
s 2]
——70 2C
Ll |

=
=

L) v ] \ ||
I~ —100
| —110.
Center 510 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 07:14:46
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INSTECTION & AMALYSIS

8.5.96 25 kHz FM, UL Mask C, AGC+3, 510 MHz

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-84.75 dRr
Ref —-11 dBm *Att 5 dB SWT 1.15 s 509.950000000 MHz
Offpet 4014 dB OBW 10.416666667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
e =sp—=7—our| PN
50(09.994711538 MHz
= Temp |2 [T1 o
e g i =367 am|
510.005128205 MHz
i (W,
—4Q0 ) Hl
» 1 PS
_50 &
= |
-5 “
< » =}
——70 2C
=y | | l 4 ] " [ n
I —90
I~ —100
| —110.
Center 510 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 07:14:28
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INSTECTION & AMALYSIS

8.5.97 C4FM, UL Mask D, AGC, 510 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —20.51 dBRr
Ref -11.1 dBm *Att 5 dB SWT 3 s 509.999358974 MHz
Offpet 4012 dB CBW |7.812500000 kHz
T T CfIE”ZK PASS Temp |1 [T1 OBW]
-0 T Es\ pivmeizid | 2
509.996078718 MHz
= Temp |2 [T1 o
e J S m =37-57 |
T2 510.003884218 MHz
B | L
—4Q \ﬂm
I il -
-50
- A
—60
MASK D nm \"[\
i | ==
—70 w 2C
M UNW’W"
I —90
- —100
L —110
Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 08:42:15
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INSTECTION & AMALYSIS

8.5.98 C4FM, UL Mask D, AGC+3, 510 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —20.41 dBr
Ref -11.1 dBm *Att 5 dB SWT 3 s 509.999318910 MHz
Offpet 4012 dB OCBW |7.852564103 kHz
Tm™MTT q{E’ZK PASS Temp |1 [T1 OBW]
-0 T Es ez | A
509.99603B654 MHz
m Temp |2 [T1 CBRW]
T o —38$.30 drr
T 510.00388¢218 MHz| P
- —40 ‘\I U‘\
A/\(I 4 -

Aar w
i MMW

I —100

—-—110.

Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 08:43:25
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INSTECTION & AMALYSIS

8.5.99 H-CPM, UL Mask D, AGC, 510 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -20.56 dBRr
Ref -11.1 dBm *Att 5 dB SWT 3 s 509.999559295 MHz
Offget  40)2 B OBW [8.173074$923 kHz
T T CIfE”?K PASS Temp |1 [T1 OBW]
- —0 T =113 =] PN
509.995913462 MHz
= m Temp |2 [T1 o
| . H
* =0 d -3$.06 |
I T 5]0.004086538 MHz
——40 AUU \ﬂl
» f lhu PS
—50 U
— —o0
MASK D
”\ll i » =}
—70 2C
I\M‘?M
. f
- —100
L —110.
Center 510 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.100 H-CPM, UL Mask D, AGC+3, 510 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -21.17 dBr
Ref -11.1 dBm *Att 5 dB SWT 3 s 509.999439103 MHz
Offset 40|22 dB OBW [8.092948718 kHz
T T CIiIE”ZK PASS Temp |1 [T1 OBW]
——0 =3V [eI=T4 “
509.995913462 MHz
= Temp |2 [T1 o
e g =3¢ 71 |
510.00400$410 MHz
i ) I
B ﬂ I\W ES
—50
= A
7(}(} v
MASK D AIV
. I
— —70 o 2C
—80 \IA‘M
MNW W,Mpl
- —100
L —110.
Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 09:18:16
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INSTECTION & AMALYSIS

8.5.101H-DQPSK, UL Mask D, AGC, 510 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —21.83 dRr
Ref —-11.1 dBm *Att 5 dB SWT 3 s 509.998878205 MHz
Offpet 4012 dB OCBW [9.695512820 kHz
LIMIT“CHE”ZK PASS Temp |1 [T1 OBW]
0 e ez | 2 |
5(09.995072115 MHz
ﬁ I , A Temp |2 [T1 CBRW]
Al T30 WV“ [ =337 dE|
B2 510.004767628 MHz
N i fil
_4U v
» PS
—50
» )
—60
MASK D
< » =}
=70 2C
—80 I "l"\ul F
——100
- —110.
Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 09:23:16
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INSTECTION & AMALYSIS

8.5.102 H-DQPSK, UL Mask D, AGC+3, 510 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -20.87 dRr
Ref -11.1 dBRm *Att 5 dB SWT 3 s 509.998878205 MHz
Offget 402 dB OBW |9.735574923 kHz
LIMITICHE”ZK PASS Temp |1 [T1 OBW]
——0 H —3p.00b dRY “
5(09.99511£2179 MHz
m |H J Temp |2 [T1 CBRW]
e J S 9 T 7 —3F.53 amr
ﬁw 510.004841756 vz | E
- —40 i
- PS
—50
— —o0
MASK D
e
=70 2C
1 A
—80 “kl u ¥
- —o0
- —100
110
Center 510 MHz 2.5 kHz/ Span 25 kHz

Date: 3.JAN.2025 09:23:55
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IMETECTION & AMALYS]S

8.6 Noise Figure

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
STANDARD
SIGNAL BOOSTER SPECTRUM
TEST SIGNAL
—> UNDER TEST [ TRANLgI\;gTER —  ANALYZER

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

Operating Band (MHz) Link Direction Noise Figure (dB) Limit (dB)
450 MHz- 512 MHz Downlink 6.21 <9dB
450 MHz- 512 MHz Uplink 2.40 <9dB
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8.7 Out-of-Band/Out-of-Block Emissions (Intermodulation Products)

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

Limits from FCC Parts 2.1051, FCC Pt. 90.219(d)(6)(i), and test procedure from ANSI C63.26-2015 and

FCC KDB 935210 DO5 v01r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
UNDER TEST

STANDARD
TRANSMITTER
LOAD

—>

SPECTRUM
ANALYZER
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METECTION & AMALYSIS

Intermodulation Products Spectrum Plots

8.7.1 6.25 kHz Signal, Downlink, AGC, 450 MHz

4 REA 300 Hz Marker 2 [T1 ]
VBR 3 kHz —32.49 B
Ref 37 cbBm *Att 5 dB SWI 1.15 s 450.015705128 MHz
- O A0 Al J8 3 Motker 1 [T 1
30 v
bs.62 cBr
20 750003057z iz | IEN
10
1 N
v
[}
- 1o VL
- —20
- —30
- —40 T p
I In‘1 A # W ] =
- 3B
—_t%wﬂ'ﬂ‘w ] u"uhuhﬂ‘ JI'UA_ %‘M‘ ..'!1., wuu',\."h. - 2C

Center 450 MHz 10 kHz/ Scan 100 kHz
Tx Channel

Bandwidith 12.5 Kiz Power 28.73 dBm
Adjacent Channel

Bamchridth 10 Win Lower -29.96 dBm

Date: 31.0CT.2024 07:12:30
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8.7.2 6.25 kHz Signal, Downlink, AGC+3dB, 450 MHz
@ 4 RBX 300 Hz Marker 2 [T1 ]
VBA 3 kiz —26.51 dBx
Ref 37 dBm *Att 5 dB SNI 1.15 s 450.015705128 MHz
_SUF 40 4 oB il Moatker ] rTwi
P7.16 dBr
- 20 750~ 003008572 iz | IEN
10
. 10 VL
I~ —20 P
——30
| 1 Iy 1
I Y 1 A —
A O T AT AT S hid 1 RURTITIECLITO VN |
Center 450 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bancwidth 12.5 Jdtz Power 30.29 dBm
Adjacent Channel
Eomricth 10 i Lower -24.20 dBm
Spacing 12.5 kHz Upper -22.68 dBm

Date: 31.0CT.2024 07:12:49
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IMSTECTION & AMALYSIS
8.7.3 12.5 kHz Signal, Downlink, AGC, 450 MHz
4 RBA 300 Hz Marker 2 [T1 ]
® VER 3 kilz —32.25 din
Ref 30 din *Act 5 dB S'/\E 1.15 s 450.018750000 MHz
Offdet 40.4 aB | 1 Matker 1 [T] ]
— 20 l PS5, [e =14
_lU /\FVW Q0e2EN0000 NET- E
[ ©
Whasr [0
IVL
——0
——30 o
L o Gl J |
| ! I .
o it A gy =
C

Center 450 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 25 Kz Power 28.69 dBm
Adjacent Channel

N —— Lower -34.10 dBm
Spacing 20 kHz Upper -31.01 dBm

Date: 31.0CT.2024 07:20:10
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<4

/N

8.7.4 12.5 kHz Signal, Downlink, AGC+3dB, 450 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —26.19 denx
Ref 30 dBm *Att 5 dB S/\E 1.15 s 450.018750000 MHz
Offget  40.4| dB A Matker 1 [T] ]
— 20 ‘ p6.6l dex
_lU /\}’!W Q0e2EN0000 NET- E
1 ~RlI
ey [0
- o0 IVL
——30
_—4()‘ A 1 ‘ A ﬂ
Bl O Y N LI L NG I U 1
S A LR
A LA H =
Center 450 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 KHz Power 30.03 dBm
Adjacent Channel _
it - Lower 31.15 dBm
Spacing 20 Kz Upper -25.11 dBm

Date: 31.0CT.2024 07:19:52
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<4
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8.7.5 25 kHz Signal, Downlink, AGC, 450 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]
VBR 3 Kz —31.75 dbn
Ref 30 dEm *Att 5 dB SWI 1.15 s 450.037660256 MHz
Offdet |40.4 B M Mapker [1 [T] ]
- 20 PS40 bt
lU /\}7/1 Q12500000 NET- E
[ C
Wnr [-10
. VL
2
- —30
B I A
-1 H
1
- —50 .
Lot IHH“ MY 0 iy WWW%& p—
“Wﬁ 2c
Center 450 MHz 10 kitz/ Scen 100 kiz
Tx Channel
Bandwidth 50 Kiz Power 28.72 dBm
Adjacent Channel _
i, —— Lower 35.53 dBm
Spacing 40 kHz Upper -31.12 dBm

Date: 31.0CT.2024 07:21:28
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8.7.6 25 kHz Signal, Downlink, AGC+3dB, 450 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —26.43 dbenx
Ref 30 dBm *Att 5 dB ST 1.151 s 450.037660256 MHz
Offget 40.4) B Marker |1 [TL ]
— 20 P6.45 dben
_lU /\}’N Q12500000 NET- E
1 ~RlI
ey [-10
- o0 IVL
]V
——30
- g ﬂ fal Ly | 1
0 kPR Y 2 TNl
- PS
I |ty At U\«W MMTM,, ol L ’A o =
2C

Center 450 MHz 10 kHz/ Scan 100 kHz

Tx Chamnel

Bandwidth 50 kHz Power 29.70 dBm
Adjacent Channel _

Eomcbridith 10 i Lower 29.32 dBm
Spacing 40 kHz Upper -25.73 dBm

Date: 31.0CT.2024 07:21:50
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8.7.7 6.25 kHz Signal, Downlink, AGC, 454.5 MHz

4 REX 300 Hz Marker 1 [TL ]
VER 3 Kz 21.50 den
Ref 32 dEm *Att 5 dB ST 1.15 s 454.503044872 MHz
30 Offdet 40.4 aB Fl Vejker 2 [T] ]
- 20 P
L 454509455128 vz | PN
J
1 EIS
Wer o
VD
- 20
- —30 3
[ | A

Center 454.5 MHz 10 kHz/ Scan 100 kHz

Tx Chamnel

Bandwidth 12.5 kHz Power 24 .63 dBm
2Ad]j t Channel

Ba_rjnmth N Lower -34.66 dBm
Spacing 12.5 Kz Upper -33.58 dBm

Date: 8.NOV.2024 14:01:55
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IMSTECTION & AMNALYSIS
8.7.8 6.25 kHz Signal, Downlink, AGC+3dB, 454.5 MHz
@ 4 REBA 300 Hz Marker 1 [Tl ]
VBA 3 kHz 24 .48 dEx
Ref 32 dimn *Att 5 dB SWI 1.15 s 454 .503044872 VHz
30 Offdet 40.4| dB 7 Vatker 2 [T] ]
_ZU 45450045128 1\2[?4 BN
10
1 RIS
Wer o
IVL
——20
I~ —30
|
A T
- 50 b BS
Ry QAMAF‘M\;.I{JM_H“M " MW&N&M»&% ax
Center 454.5 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 kHz Power 27.63 dBm
Adjacent Channel _
Boncwidin 10 i Lower 31.78 dBm
Spacing 12.5 kiz Upper -30.86 dBm

Date: 8.NOV.2024 14:01:32
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8.7.9 12.5 kHz Signal, Downlink, AGC, 454.5 MHz

4 RBA 300 Hz Marker 1 [T1 ]
VBA 3 KHz 21.20 den
Ref 30.2 dPm *Att 5 dB SWI 1.15 s 454506250000 MHz
Offget  40.4[ dB i Mafker 2 [T] ]
20 —F4.73
_lU A54 S5 QE} Q2o NET- E
1 RN
ey 10
IVL
- —20
- —30 F=
n |
—40 l ’
1
- —50 s
[ — \Auf“L‘N‘W“‘IAUm \idr\%’\.ﬂlh‘ﬂ WM | ‘U WM%‘ Aw o=
zc
Center 454.5 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 25 Khz Power 24 .59 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 34.64 dBm
Spacing 20 kHz Upper -33.76 dBm

Date: 8.NOV.2024 14:02:41
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8.7.10 12.5 kHz Signal, Downlink, AGC+3dB, 454.5 MHz
@ * RBA 300 Hz Marker 1 [T1 ]
VER 3 KkHz 24.17 dBx
Ref 30.2 dBm *Act 5 dB SWI 1.15 s 454 .506250000 MHz
Offget  40.4| dB / Matrker 2 [T] ]
20 —pB2.39 dex
10 AS4 _S1201 0250 ML E
1 =Rl
W [0
- o0 IVL
I —30
- g 1 1 L l
n [P L O A P n
WW@MJW TS WP ALY o =
2C

Center 454.5 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 25 KHz Power 27.57 dBm
Adjacent Channel

Eomricth 10 i Lower -34.77 dBm
Spacing 20 KHz Upper -31.55 dBm

Date: 8.NOV.2024 14:03:03
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8.7.11 25 kHz Signal, Downlink, AGC, 454.5 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —34.89 dBx
Ref 30.5 dBm *Att 5 dB SWI 1.15 s 454 537660256 MHz
Offget |40.4 dB v Marker (1 [T] ]
20 PT.22 dbx
- 10 494 191 2500000 M- E
1 =M
Eaer -1
IVL
20
——30 -
——40
- —50 A ES
| }J"’AJGWAPL u‘u'l e
2C
Center 454.5 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 50 Kz Power 24 .63 dBm
Adjacent Channel _
Eomcwicith — Lower 35.94 dBm
Spacing 40 kHz Upper -34.26 dBm

Date: 8.NOV.2024 14:04:12
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8.7.12 25 kHz Signal, Downlink, AGC+3dB, 454.5 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —32.98 dbEx
Ref 30.5 dBm *Att 5 dB SNI 1.15 s 454 .537660256 VHz
Offget 40.4 dB 'L Marker |1 [TL ]
— 20 P4.40 dex
10 454 1512900000 IVE]- E
1 =B
Whasr [0
IVL
——20
——30

L 11 L4ﬁﬂ$ﬂﬂﬂNMMAWJULAWMMmMNmFNmuvbf MWEAMuMALym%Mm Fink il

b i A | e
Center 454.5 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandidth 50 Kz Power 27.62 dBm
Qiiﬁ; 10 kHz Lower -36.21 dBm
Spacing 40 kHz Upper -32.45 dBm

Date: 8.NOV.2024 14:03:52
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8.7.13 6.25 kHz Signal, Downlink, AGC, 479 MHz

4 REBA 300 Hz Marker 2 [T1 ]
VBA 3 Kz —31.12 dBex
Ref 37 dEm “Art 5B SNT 1.15 s 478.990384615 MHz
- O 40 41 ul Motker 1 [T ]
30 7 6.25 dRr
- 20 775 00304572 iz | BN
10
e
-—10 B
- 20
2
- —30
Y

- —40
e A =
_ IEe
ool A Wl G| JEITTIY -
Center 479 Mz 10 kifz/ Scen 100 KHz

Tx Channel

Bandwidth 12.5 kHz Power 29.49 dBm
Adjacent Channel —_

Eomcbridith 10 i Lower 28.51 dBm
Spacing 12.5 kHz Upper -26.43 dBm

Date: 31.0CT.2024 07:14:09
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8.7.14 6.25 kHz Signal, Downlink, AGC+3dB, 479 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]
VBR 3 Kz —23.85 dbn
Ref 37 dBm ANt 5 dB SWI 1.15 s 478.990384615 MHz
Lo 40 4l i Metker 1 [T 1
bS.80 dbn
- 20 775 00304572 iz | BN
10
1
e
——10 IVL
-0
- 30
T VA 1A
_U.A;ﬂn..ﬂf\“ i\ SINTHI N
@Ml i L UUMHMHH:{:E
1 1 ¥ 1 2C
Center 479 MHz 10 kitz/ Scen 100 kiz
Tx Channel
Bandwidth 12.5 kiz Power 32.05 dBm
Adjacent Channel _
B dth 10 i Lower 22.86 dBm
Spacing 12.5 kHz Upper -24 .30 dBm

Date: 31.0CT.2024 07:13:45
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8.7.15 12.5 kHz Signal, Downlink, AGC, 479 MHz
@ 4 REBA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —29.28 dEx
Ref 30 din *Act 5 dB 1 SWI 1.15 s 479.018750000 MHz
Offdet  40.4 aB T Mapker 1 [T) ]
— 20 P5.94 diEx
_lU pal 2020 S) VAVARR\V, = E
[ ©
Wasy [-10
IVL
——0 >
| F
__42 A \I A
A T
Wlwvl*vmd' L e u‘uﬂ\m.d#l,gwg 1 ,\ =
W | o

Center 479 MHz 10 kHz/ Span 100 kiz
Tx Chamnel

Bandwidth 25 Khiz Power 29.42 dBm
Adjacent Channel

O N Lower -30.68 dBm
Spacing 20 kHz Upper -28.45 dBm

Date: 31.0CT.2024 07:18:47
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8.7.16 12.5 kHz Signal, Downlink, AGC+3dB, 479 MHz

4 REBA 300 Hz Marker 2 [TL ]
VER 3 kilz —26.30 din
Fef 30 dbm ARt 5 B ] SWI 1.15 s 479.018750000 Mz
Offget 40.4 dB Marker 1 [TL ]
- 50 bS.33 am
_lU Vil 2020 S) VAVARR\V, = E
1 =M
=y 4
ey [0
IVL
- 20 :
1
- 30
- _ 40 wl \Awl'l M llu"‘ ﬂ
L4 My \ N ] N “l !l ,

PS
Wkl ==

I P AL T AT R R
il qW i

2C
Center 479 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 Khiz Power 31.79 dBm
Adjacent Channel
N —— Lower -23.02 dBm
Spacing 20 kHz Upper -25.32 dBm

Date: 31.0CT.2024 07:19:09
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8.7.17 25 kHz Signal, Downlink, AGC, 479 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]
VER 3 Kz —25.91 dav
Ref 31 dBm *Att 5 dB SWI 1.15/ s 478.962179487 MHz
30 | Offget 40.4 B Matker |1 [T] ]
20 YSPENI G =1
- 10 479 Jo12shoond ver | PN
ey 10 -
I~ —20
- —30 { i
_—;10 ’\ |r‘ A. A \_l‘.u“ "
I D™ Yy I _
I i P L PR AT
UU ' u L \\j \uumx

Center 479 Miz 10 kHz/ Span 100 kiz
Tx Chamnel

Bandwidth 50 Khz Power 31.48 dBm
Adjacent Channel

N —— Lower -25.31 dBm
Spacing 40 kHz Upper -27.55 dBm

Date: 31.0CT.2024 07:22:42
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8.7.18 25 kHz Signal, Downlink, AGC+3dB, 479 MHz
® * RBA 300 Hz Marker 2 [T1 ]
VBA 3 kiz —34.20 dbex

Ref 31 dBm *Att 5 dB SNI 1.15 s 478.962179487 NMHz

30 |Offdet [40.4 B [ Matker 1 [T} ]

20 Fo. 14 d&x
10 479 1072500000 VET- E

T [0
I~ —20 B
I~ —30 Y P
R 1 . O RO A I ] -
g “‘U"\ﬂllﬂf’\/\

U ek | v l‘“wm*wm o
Center 479 Mz 10 kHz/ Scan 100 kHz

Tx Channel

Bancwidth S0 kiz Power 29.46 dBm
Adjacent Channel

Eomricth 10 i Lower -33.35 dBm
Spacing 40 kHz Upper -31.36 dBm

Date: 31.0CT.2024 07:23:25
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8.7.19 6.25 kHz Signal, Downlink, AGC, 510 MHz

# RBA 300 Hz Marker 2 [T1 ]
VBR 3 kHz —26.44 dbn
Ref 37 dEm *Att 5 dB SNI 1.15 s 509.990384615 MHz
- O 40 41 il Motker 1 [T ]
30 v
b5.87 B
- 20 s10- 00304572 iz | BN
10
|
vy
——10 IVL
- 20
- 30 \ .‘
S|l _‘JW
- —40 H%
L L Al 1 I =
- IEe
LA )‘W“wwnwmm.ww =
1 1 1 1 1 U L'AY ] VUL
Center 510 Miz 10 KHz/ Scan 100 Kiz
Tx Channel
Bandwidth 12.5 kiz Power 29.33 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 23.81 dBm
Spacing 12.5 kHz Upper -24.08 dBm

Date: 31.0CT.2024 07:14:55
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<4

/N

8.7.20 6.25 kHz Signal, Downlink, AGC+3dB, 510 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]
VEA 3 kHz —19.58 den
Ref 37 dbm At 5 dB SWI 1.15 s 509.990384615 MHz
B o 40 4l o 1 Motker 1 [T] ]
30
bs.43 dEr
- 20 s10- 00304572 iz | BN
- 10
1 e
e
-—10 B VL
y
-0
- —30
[ - BaL AT SN .
| LNl | I | |=
Y- T \uu. 'lu"Au'u'V W-H 1
s 2]
J v W\l I'N 1 1 2C
Center 510 Mz 10 KkHz/ Scan 100 kiz
Tx Channel
Bandwidth 12.5 KHz Power 31.89 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 18.14 dBm
Spacing 12.5 Kz Upper -22.19 dBm

Date: 31.0CT.2024 07:15:14
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<4

/N

8.7.21 12.5 kHz Signal, Downlink, AGC, 510 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —26.27 dex
Ref 30 dBm *Act 5 dB 1 SNI 1.15 s 509.980929487 MHz
Offdet  40.4 aB T Mabker 1 [T] 1
— 20 P6.08 dbx
_lU }7!\ 2035 f) VAVARR\V, = E
1 ~RlI
ey [-10
- o0 IVL
——30
| i L M |
T W L T n
- PS
ol FNM{NM W T iV, i [
2C

Center 510 MHz 10 kHz/ Scan 100 kHz

Tx Chamnel

Bandwidth 25 Kz Power 29.31 dBm
Adjacent Channel _

Eomricth - Lower 25.59 dBm
Spacing 20 kHz Upper -26.97 dBm
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8.7.22 12.5 kHz Signal, Downlink, AGC+3dB, 510 MHz
4 RBA 300 Hz Marker 2 [T1 ]
® VER 3 kilz —20.50 i
Ref 30 din *At 5 dB ] SNI 1.15 s 509.980929487 MHz
Offget 40.4 dB Marker 1 [TL ]
— 20 PS.45 dix
_lU r/\ 2020 S) VAVARR\V, = E
[ ©
Whasr [0
v IVL
——0
[ ' o
L e My, .
el iy M Wyw || ; !
50

= gy =

Center 510 MHz 10 kHz/ Span 100 kiz
Tx Chamnel

Bandwidth 25 Kz Power 31.68 dBm
Adjacent Channel

N —— Lower -19.94 dBm
Spacing 20 kHz Upper -25.57 dBm

Date: 31.0CT.2024 07:17:32
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8.7.23 25 kHz Signal, Downlink, AGC, 510 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —26.41 denx
Ref 31 dimn * Attt § B SNI 1.15 s 509.962179487 MHz
30 |offdet |40.4 B [ Metker |1 [TL ]
— 20 PS5 .94 dBEr
10 509 1O 2IRA74 VL E
1 nElIS
Wer -0
IVL
——20 Z
I~ —30
L — Al ,nl
Askap nhnn.l
~—50 PRI TN Tk a4 TN BS
MMA‘MJ\‘IA .A.i’.Aw Il A
2C
Center 510 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 kiz Power 29.28 dBm
Adjacent Channel _
Eomricth - Lower 25.85 dBm
Spacing 40 kHz Upper -28.54 dBm

Date: 31.0CT.2024 07:24:12
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8.7.24 25 kHz Signal, Downlink, AGC+3dB, 510 MHz
@ 4 REBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —20.58 dBx
Ref 31 dBm * At dB SNI 1.15 s 509.962179487 MHz
30 |offdet |40.4 B Mafker |1 [T] ]
— 20 PS. 00 dBEx
10 209 1O 2RO744 MET- E
= o
I~ —20 F B
——30 1
1] 7 A A
L Hﬁ'/ﬂ‘ﬂ PRV A
R LA Ll o Gl momanienm B
2C
Center 510 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth S0 KHz Power 31.36 dBm
Adjacent Channel
O — Lower -20.06 dBm
Spacing 40 kHz Upper -26.17 dBm

Date: 31.0CT.2024 07:24:36
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8.7.25 6.25 kHz Signal, Uplink, AGC, 450 MHz
4 REA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —=77.73 dBx
Ref —10 dBm *Act 5 dB SWI 1.15 s 449.981891026 MHz
Offget 33.4 B 1 Matker 1 [TL ]
——0 —p3.50 dbex
__30 /\}7!1 (\[\j IaY Vil 2 _NET- E
m* —40
ey [-so
IVL
I~ —cQ
. _
- g T
gt A phy MUNA Mg muwnuﬂ"\lwm"v\% (HETeTH
- —100 e
2C
Center 450 Mz 10 kiHz/ Scen 100 kiiz
Tx Channel
Bandwidth 12.5 kiz Power -20.33 dBm
Adjacent Channel _
Boncwidin 10 i Lower 72.67 dBm
Spacing 12.5 kHz Upper -73.16 dBm
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<4

/N

8.7.26 6.25 kHz Signal, Uplink, AGC+3dB, 450 MHz

4 RBA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —70.09 dex
Ref —10 di&n *Act 5 dB SWI 1.15 s 450.009455128 MHz
Offget 33.4 B '1 Marker 1 [TL ]
——0 —P0.97 dbex
__30 /\}’!W (V\f IaY Vil 2 NI E
.
ey [-s0
IVL
I~ —cQ
——7/0
AP NINI N HIRIY
R ALV LV el m‘ﬂAw
iyt d it o fodoagele]
——100 3B
2C
Center 450 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 Kiz Power -17.80 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 67.52 dBm
Spacing 12.5 kHz Upper -67.49 dBm

Date: 4.NOV.2024 10:51:30
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/N

8.7.27 12.5 kHz Signal, Uplink, AGC, 450 MHz

4 RBA 300 Hz Marker 1 [T1 ]
VBA 3 kHz —23.71 dBx
Ref —10 dBm *Att 5 dB SWI 1.15 s 450.006250000 MHz
Offget 33.4| B 3 Matker 2 [T ]
20 r —$0.50 dar
__30 A50 0O QE) Q2o NET- E
[
ey [ 50
IVL
——c0
——70
- ¢
1 |lﬁ” l‘l" LN Ik" VM%MWAM'N ! ”‘U’V IV.l o ‘l.{
——100 e
2C
Center 450 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 25 Kiz Power -20.39 dBm
Adjacent Channel _
Eomcbridith - Lower 72.92 dBm
Spacing 20 kHz Upper -73.90 dBm

Date: 4.NOV.2024 10:58:02
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/N

8.7.28 12.5 kHz Signal, Uplink, AGC+3dB, 450 MHz

4 RBA 300 Hz Marker 1 [T1 ]
VEA 3 kHz —21.41 den
Ref —10 dEm “art 5 dB SWI 1.15 s 450.006250000 MHz
Offget 33.4[aB 1 Mafker 2 [T] ]
- —=0 —F5.2T e
__BU /\}’!W aul QE) Q2o NET- E
sy [
Wnr [-s0
IVL
- -
- y
—70
- —80
- ' ﬂﬁh ﬂﬁﬁ “fd\#ﬁmhl“ \ l
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Center 450 MHz 10 KkHz/ Scan 100 kiz
Tx Channel
Bandwidth 25 Kiz Power -18.10 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 69.72 dBm
Spacing 20 kHz Upper -68.51 dBm

Date: 4.NOV.2024 10:57:42
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IMSTECTION & AMNALYSIS
8.7.29 25 kHz Signal, Uplink, AGC, 450 MHz
<%> 4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —76.88 dEx
Ref O dBm *Att 5 dB SWI 1.15 s 449.962019231 MHz
Offget 40.4 dB Marker |1 [TL ]
- 10 T —J16.59 dex
_—ZU /\}’N Q1250000 NET- E
[
Wy [—ad
IVL
— —50
I~ —c0
——70 I
N s N LA
itk AP o N L |MNMWWMWI;
C
Center 450 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bancwidth S0 Kz Power -13.39 dBm
Adjacent Channel _
Bonbrdith - Lower ©9.48 dBm
Spacing 40 kHz Upper -68.89 dBm

Date: 4.NOV.2024 10:59:18
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8.7.30 25 kHz Signal, Uplink, AGC+3dB, 450 MHz
@ S REA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —71.44 dEx
Ref O dBm *Att 5 dB SNTI 1.15 s 449 .962019231 MHz
Offget 40.4 dB 7‘ Marker |1 [TL ]
—10 v —Z.560 e
_—ZU /\FIW Q1250000 NET- E
[
Wy [—ad
IVL
— —50
- —60
2
" Jin | |
'l L B 1 A
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Center 450 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 Khz Power -11.39 dBm
Adjacent Channel _
Eomricth - Lower 65.78 dBm
Spacing 40 kHz Upper -66.16 dBm

Date: 4.NOV.2024 11:00:05
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<4

/N

8.7.31 6.25 kHz Signal, Uplink, AGC, 454.5 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VER 3 Kz —-62.63 dar
Ref O dEm *Att 5 dB SWI 1.15 s 454 .509455128 MHz
Offget  40.4 B 7 Matker 1 [TL ]
le) =N [e=1]
e ASA 503084972 NI E
1 =Rl
ey [ 40
IVL
- —50
——60
-—70
) ﬁvmﬂFHWWw hVL yw | hﬂﬁ!ﬂﬁﬁd N ﬂ
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PR T e Wtﬁﬁ‘mm,|wﬂ
2
Center 454.5 Mz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 12.5 Kz Power -6.26 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 61.81 dBm
Spacing 12.5 KHz Upper -60.53 dBm

Date: 8.NOV.2024 14:16:23

Page 163 of 221

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[NDUSTR]AL (352) 472-5500 / testing@industrial-ia.com
IMSTECTION & AMNALYSIS
8.7.32 6.25 kHz Signal, Uplink, AGC+3dB, 454.5 MHz
4 RBA 300 Hz Marker 2 [T1 ]
® VBA 3 KHz —64.33 dbn
Ref O dBm *Att 5 dB SNI 1.15 s 454 .509455128 MHz
Offdet 40.4 B 1 Matker 1 [T] ]
le) F9.39 dex
_—ZU /\}’/\ '—Tf\f IaY (vl 2 NI E
m* =30
Wasr [ 40
IVL
I~ —50
L -
——70
i A " i ‘ \ ﬂl/ W T, | 1 il.
Ww'wwwwuwmﬂmﬁmﬁw‘*‘v “ﬂwﬁwmﬂwu RO ==
Ny S5 2]
o0 .
Center 454.5 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 kHz POWGI _ 6 . 2 6 dBm
Adjacent Channel _
B dth 10 Jai Lower 62.23 dBm
Spacing 12.5 kiz Upper -61.78 dBm

Date: 8.NOV.2024 14:16:04
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8.7.33 12.5 kHz Signal, Uplink, AGC, 454.5 MHz

4 REBA 300 Hz Marker 2 [T1 ]
VBR 3 kHz —67.25 dar
Ref O dBm *Att 5 dB SWI 1.15 s 454 .518910256 MHz
Offdet 40.4 B > Matker 1 [T] ]
le) =N [e=1]
_—ZU A54 _S0Oe280000 N E
.
ey [ 40
IVL
I~ —50
\ 4
- —70
o D W - L
v BS
~—o0 3E
aC
Center 454.5 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 25 Kiz Power -6.45 dBm
Adjacent Channel _
i, —— Lower 62.88 dBm
Spacing 20 kHz Upper -63.13 dBm

Date: 8.NOV.2024 14:17:39
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8.7.34 12.5 kHz Signal, Uplink, AGC+3dB, 454.5 MHz

4 RBA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —75.55 dBEx
Ref O dEmn *Att 5 dB SWI 1.15 s 454 .518910256 MHz
Offget 40.4) B 'l Marker 1 [TL ]
10 [5.86 d=n
_—ZU /\}’/\ SOoc2EN0000 MNET- E
.
ey [ 40
- =0 IVL
——cQ
——70 P
n ‘ ! m b ,V‘J ) I s n
TG N R 7 A A =
| x
Center 454.5 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 KHz Power -6.47 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 67.87 dBm
Spacing 20 Kz Upper -67.42 dBm

Date: 8.NOV.2024 14:18:02
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8.7.35 25 kHz Signal, Uplink, AGC, 454.5 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 KHz —73.05 dav
Ref O dBm At 5 dB SWI 1.15 454537660256 MHz
Offget |40.4] aB il Mapker |1 [TL ]
- —10 Fo. o d=r
_—ZU A54 151 250000 NET- E
[
ey [ 40
IVL
- —50
- —&0
-—70
= ﬂﬂWﬁWMmﬁﬂRAm$ Am“*ﬂkhh .\ 1
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P e “ U‘HWWWIE
I | x
Center 454.5 MHz 10 kiz/ Scan 100 kHz
Tx Channel
Bandwidth S0 kiz Power -6.79 dBm
Adjacent Channel _
it — Lower 66.92 dBm
Spacing 40 kHz Upper -67.15 dBm

Date: 8.NOV.2024 14:15:05
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8.7.36 25 kHz Signal, Uplink, AGC+3dB, 454.5 MHz

4 RBA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —72.19 denx
Ref O dEmn *Act 5 dB SWI 1.15 454 537660256 MHz
Offget 40.4) B 'l Marker |1 [TL ]
I —10 5. o7 d&x
_—ZU /\}’/\ S1 20000000 NET- E
1 Rl
Wmr [-40
IVL
I~ —50
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——70 ¢
NN A ]
y Wl L7 (W T T R T =
-0 v ¥
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Center 454.5 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 kHz Power -6.78 dBm
Adjacent Channel _
it — Lower 66.54 dBm
Spacing 40 kHz Upper -66.98 dBm

Date: 8.NOV.2024 14:14:45
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8.7.37 6.25 kHz Signal, Uplink, AGC, 479 MHz
4 RBA 300 Hz Marker 2 [T1 ]
® VBA 3 KHz —-80.26 dAt
Ref —10 dBm *Att 5 dB SNI 1.15 s 479.009455128 MHz
Offget 33.4{ dB _l Marker 1 [TL ]
) —P1.72 dbx
_—BU Vil (\{\f IaY (vl 2 NI E
m* —40
Wy [-50
IVL
- —60
——70
——80
1[L
R iy H\l‘ WUWW W=
- —100 | v I- e
C
Center 479 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 kHz Power -18.44 dBm
Adjacent Channel _
Boncwidin 10 i Lower 73.62 dBm
Spacing 12.5 kHz Upper -74.19 dBm

Date: 4.NOV.2024 10:52:22
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8.7.38 6.25 kHz Signal, Uplink, AGC +3dB, 479 MHz

4 RER 300 Hz Marker 2 [T1 ]
VBR 3 KHz —70.62 dbn
Ref —10 dBm ANt 5 dB SNT 1.15 s 479.009455128 Miz
Offget  33.4| B ¢ Matker 1 [TL ]
-0 —P0.3T dmx
_—BU Vil (\[\j IaY Vil 2 _NET- E
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ey [ 50
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Center 479 Miz 10 kitz/ Scen 100 kiz
Tx Channel
Bandwidth 12.5 Kiz Power -17.03 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 67.07 dBm
Spacing 12.5 kHz Upper -68.09 dBm
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8.7.39 12.5 kHz Signal, Uplink, AGC, 479 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —78.86 dBx
Ref —10 dBm *Act 5 dB SWI 1.15 s 479.018910256 MHz
Offget 33.4 B 1 Matker 1 [TL ]
——2Q0 —PT1.91 d&x
__30 Vil Q0280000 MNET- E
m* —A40
ey [-so
IVL
——c0
L -
- 80 f T
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2C
Center 479 MHz 10 kHz/ Scen 100 kitz
Tx Channel
Bandwidth 25 Kz Power -18.45 dBm
Adjacent Channel _
Eomricth 10 i Lower 71.90 dBm
Spacing 20 kHz Upper -72.25 dBm
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8.7.40 12.5 kHz Signal, Uplink, AGC+3dB, 479 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —-81.32 dBx
Ref —10 dBm *Att 5 dB SWI 1.15 s 479.018910256 MHz
Offget 33.4| B 1 Matker 1 [T ]
20 —P0. 72 dar
__30 Vil Q0280000 MNET- E
[
ey [ 50
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——c0
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ATy f T s
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Center 479 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 25 Kiz Power -17.30 dBm
Adjacent Channel _
i, —— Lower 73.33 dBm
Spacing 20 kHz Upper -73.59 dBm
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8.7.41 25 kHz Signal, Uplink, AGC, 479 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —72.81 dbEx
Ref O dEmn *Att 5 dB SNI 1.15 s 478.962019231 MHz
Offget 40.4) B 7‘ Marker |1 [TL ]
——10 v —J4.79 dex
——0 4 012500000 M E
[
ey [ 40
IVL
I~ —50
L 7
——70
B ﬁ. ! ‘ N A M
T oA ] PrAR <
| | | x
Center 479 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 50 kHz Power -11.50 dBm
Adjacent Channel _
Eomricth 10 i Lower 67.76 dBm
Spacing 40 Kz Upper -69.00 dBm

Date: 4.NOV.2024 11:01:10
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<4

/N

8.7.42 25 kHz Signal, Uplink, AGC+3dB, 479 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]
VBR 3 KHz —70.70 dbn
Ref 0O dBm ANt 5 dB SWI 1.15 s 478.962019231 MHz
Offget [40.4 aB . Matker |1 [T] ]
-—10 4 —3.89 =
_—ZU Vil Q12500000 NET- E
1 o
ey [ 40
ey VL
- —60
&
-—70
B | u’\\‘!\u A ! n\”‘ N “q.' 1 1 1
BS
] A L W”\nw R R =
—90 T
2C
Center 479 Miz 10 kitz/ Scen 100 kiz
Tx Channel
Bandwidth 50 Khz Power -10.62 dBm
Adjacent Channel _
i, —— Lower 66.59 dBm
Spacing 40 kHz Upper -68.13 dBm

Date: 4.NOV.2024 11:00:53

Page 174 of 221

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
INDUSTRIAL (352) 472-5500 / testing@industrial-ia.com
|

METECTION & AMALYSIS
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8.7.43 6.25 kHz Signal, Uplink, AGC, 510 MHz

4 RBA 300 Hz Marker 1 [Tl ]
VBA 3 kHz —23.54 dBx
Ref —10 dBm *Att 5 dB SNI 1.15 s 509.996634615 MHz
Offdet 33.4| B . Matker 2 [T ]
e —77-95 de
__30 }"1 lalNa'alevil N=uls DT E
[
ey [ 50
- —60 IVL
- _
- g il b
WM&M&M%&M\*A& I A s ity pP s Mt e -
——100 e
2C

Center 510 MHz 10 kHz/ Scan 100 kHz

Tx Channel

Bandwidth 12.5 kiz Power -20.38 dBm
Adjacent Channel _

Eomcbridith - Lower 71.01 dBm

Spacing 12.5 Kiz Upper -71.29 dBm

Date: 4.NOV.2024 10:53:10
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<4

/N

8.7.44 6.25 kHz Signal, Uplink, AGC+3dB, 510 MHz

* RBA 300 Hz Marker 1 [T1 ]

VBR 3 KHz —20.75 dex

Ref —10 dBm *Att 5 dB SNI 1.15 s 509.996634615 MHz
Offget 33.4 B 1 Marker 2 [TL ]

I~ —20 —$8.61 dex
| 510.009455129 M
—30 : BN

e " l"hl"”"\m“hi q ﬂw | hlu ‘TNVW[\" -

- —100 u{ 1 f

Center 510 MHz 10 kHz/ Scan 100 kHz

Bandwidth 12.5 kHz Power -17.62 dBm

Adjacent Channel
Bandwidth 10 Wi Lower -68.19 dBm

Spacing 12.5 kiz Upper -67.17 dBm

Date: 4.NOV.2024 10:53:39
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8.7.45 12.5 kHz Signal, Uplink, AGC, 510 MHz

4 REAX 300 Hz Marker 1 [T1 ]
VER 3 kiz —24.20 dbn
Ref —10 dBm *Att 5 dB SWI 1.15 s 509.993429487 MHz
Offget 33.4| dB Matker 2 [T] ]
20 [ —8.08 d&x
__BU }7'1!\ aul QE) Q2o NET- E
sy [
Wnr [-s0
IVL
- —60
- o ~
- —80 } T
m
- —100 1 ‘IB .m W EM I
2
Center 510 Miz 10 kitz/ Scen 100 kiz
Tx Channel
Bandwidth 25 Kz Power -20.51 dBm
Adjacent Channel _
Eomcbridith - Lower 74 .04 dBm
Spacing 20 Kz Upper -74.54 dBm

Date: 4.NOV.2024 10:56:10
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8.7.46 12.5 kHz Signal, Uplink, AGC+3dB, 510 MHz

4 RBA 300 Hz Marker 1 [Tl ]
VBA 3 kHz —21.49 dBx
Ref —10 dBm *Att 5 dB SNI 1.15 s 509.993429487 MHz
Offdet 33.4| B 1 Matker 2 [T] ]
) —p38.26 dex
_—BU }"WN aul QE) Q2o NET- E
1 R
Waer -S5O
IVL
. _
L 2
——7/0
- —80 1 ;
) |“MIA..J\ NVVETTINWIE, bt it b 1 d kel
W RANWHIY FRSeriLg Y I -
——100 e
2C
Center 510 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 25 Kiz Power -17.82 dBm
Adjacent Channel _
it — Lower 68.07 dBm
Spacing 20 kHz Upper -66.91 dBm

Date: 4.NOV.2024 10:54:48
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8.7.47 25 kHz Signal, Uplink, AGC, 510 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —73.31 dEx
Ref O dEmn *Act 5 dB SNI 1.15 s 509.962019231 MHz
Offget 40.4 dB Marker |1 [TL ]
10 s —7.10 o=
_—ZU }’!\ by 1 S)/I 1 DT E
1 oI
ey [ 40
- =0 IVL
I~ —c0
——70
B . -4 1
PS
Iy VI “JWW”"““MMN\U\MMME
| L I P
Center 510 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 kiz Power -13.64 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 67.74 dBm
Spacing 40 kHz Upper -68.50 dBm

Date: 4.NOV.2024 11:03:54
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METECTION & AMALYSIS

8.7.48 25 kHz Signal, Uplink, AGC+3dB, 510 MHz

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

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —66.04 dBx
Ref O dEmn *Att 5 dB SNI 1.15 s 509.962019231 MHz
Offget 40.4) B . Matrker |1 [TL ]
——10 v —J4.88 dax
_—ZU r/\ by 1 S)/l 1 N
[
=y 4
ey [ 40
——50
——aQ
B T | . ]
=70 I\
N | Jl AH
AT BES
—o0 < » =}

Adjacent Channel
Bandwidth
Spacing

Date: 4.NOV.2024 11:04:16

10 kiiz/
50 kHz Power
10 iz Lower
40 kHz Upper

Span 100 kHz

-11.38 dBm
-63.16 dBm
-63.00 dBm
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IMETECTION & AMALYS]S

8.8 Emission Mask, Out-of-Band

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

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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INSTECTION & AMALYSIS

Conducted Emissions Spectrum Plots

8.8.1 30 MHz to 1 GHz, Downlink, 450 MHz

@ 4 RBW 100 kHz Marker 1 [T1 ]
VBN 300 kHz 29.11 dBr
Ref 37 dBm *Att 5 dB SWT 100 ms 450.360576923 MHz
Offget 404 oB Marker 2 [T1|]
L o 1 —3%.59 dpr
413.958333333 viz| PN
1 = .
H‘lnA
IVL
10
e PS
-—10
DL —13 ¢{iBm
T Ie
2L
- —30
e LWM ' L‘b“"“ﬂ\ |
- —50
——e0
Center 479.5 MHz 95.7 MHz/ Span 957 MHz

Date: 31.0CT.2024 07:31:46
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8.8.2 1 GHz to 10 Harmonic, Downlink, 450 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -31.99 dBRr

Ref 36.7 dBm *Att 5 dB SWT 45 ms 4.197355769 GHz

Offget 4011 dB

- 30
PN

20
/ZTEWN

IVL

10

D1 —13 ¢@Bm

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.0CT.2024 07:32:30
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8.8.3 30 MHz to 1 GHz, Downlink, 454.5 MHz

@ +RBN 100 kHz Marker 2 [Tl ]
VBW 300 kHz —39.83 dBRr
Ref 37 dBm *Att 5 dB SWT 100 ms 827.451923077 MHz
Offget 40}4 dB Markgr 1 [T1]|]
L 1 28.91 dir
; 434 .375000000 vHz| PN
|
BAIDA
IVL
10
- -
——10
D1 —-13 ¢iBm
- o0 e
2C
- 30
P o, ;
- | \d
it Py L bgind | W WMMMMWWWMM«W\«W
——50
I~ —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 8.NOV.2024 11:43:04
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INSTECTION & AMALYSIS

8.8.4 1 GHz to 10t Harmonic, Downlink, 454.5 MHz

® “RBN 1 MHz Marker 1 [T1 ]
VBW 3 MHz —33.97 dRr
Ref 37 dBm *Att 5 dB SWT 45 ms 4.084375000 GHz
Offgpet 4014 dB
30
1 gl
e
10
—C
I~ —10
D1 —13 ¢Bm
I~ —20
I~ —30 T
st o ARl b o s b AR 4
AN
I~ —40
I~ —50
——60
Center 4.525 GHz 705 MHz/ Span 7.05 GHz
Date: 8.NOV.2024 11:44:23

IVL

o
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INSTECTION & AMALYSIS

8.8.5 30 MHz to 1 GHz, Downlink, 479 MHz

@ +RBN 100 kHz Marker 2 [Tl ]

VBW 300 kHz —33.96 dBr
Ref 37 dBm *Att 5 dB SWT 100 ms 413.958333333 MHz
Offget 40}4 dB ] Markgr 1 [T1]|]
. 2$.72 dby
; 479.000000000 MHz| PN
1 .
BA'DA
IVL
10
- PS
——10
Dl -13 {Bm
- g =
2C
——30 >

R e VTR P I A PV TSR IO OO AT S TYTY N

Center 479.5 MHz 95.7 MHz/ Span 957 MHz

Date: 31.0CT.2024 07:31:20
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8.8.6 1GHz to 10 Harmonic, Downlink, 479 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -34.15 dBRr

Ref 36.7 dBm *Att 5 dB SWT 45 ms 4.197355769 GHz

Offget 4011 dB

30
PN
= |
HAIDA 20
IVL
10
- -
——10
D1 —13 ¢@Bm
- 20 < » =}
2C

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.0CT.2024 07:32:50
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INSTECTION & AMALYSIS

8.8.7 30 MHz to 1 GHz, Downlink, 510 MHz

@ +RBN 100 kHz Marker 2 [Tl ]
VBN 300 kHz -33.41 dBr
Ref 37 dBm *Att 5 dB SWT 100 ms 413.958333333 MHz
Offget 40}4 dB ) Markgr 1 [T1]|]
. ] 2$.28 dbry
’ 510.336538462 vHz| PN
1 .
BA'DA
IVL
10
- PS
——10
Dl -13 ¢Bm
- g B
2C
- —30 .
== A\‘rl /VVJAﬁ] ‘ |
TR A TNTR | NYYO UYL VAR NP YR ITRNTOTN 17 PO PRSI
——50
— —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.0CT.2024 07:29:42

Page 188 of 221

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[NDUSTRIAL (352) 472-5500 / testing@industrial-ia.com

INSTECTION & AMALYSIS

8.8.8 1 GHz to 10t Harmonic, Downlink, 510 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -32.05 dBRr

Ref 36.7 dBm *Att 5 dB SWT 45 ms 7.213942308 GHz

Offget 4011 dB

- 30
PN

20
/ZTEWN

IVL

10

D1 —13 ¢@Bm

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.0CT.2024 07:33:14
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INSTECTION & AMALYSIS

8.8.9 30 MHz to 1 GHz, Uplink, 450 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz -11.42 dBr
Ref 37 dBm AAtt 5 dB SWT 100 ms 449.711538462 MHz
Offget 404 dB Markdr 2 [T1|]
L —44.84 dbrn
’ 760.608974359 Mz |IFN
1 L o
B‘lDA
IVL
10
L -
1
——10
Dl -13 ¢Bm
— B
2C
- —30
——40 >
ALl A i g M e A AR s AR M sy s
——50
— —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 1.NOV.2024 07:04:50
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INSTECTION & AMALYSIS

8.8.10 1 GHz to 10" Harmonic, Uplink, 450 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -31.22 dBRr

Ref 37 dBm *Att 5 dB SWT 45 ms 6.400480769 GHz

Offpet 4014 dB

- 30
PN

20
VAIDT

IVL

10

D1 —-13 ¢Bm

o

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 1.NOV.2024 07:05:26
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8.8.11 30 MHz to 1 GHz, Uplink, 454.5 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz —4.22 dBx
Ref 37 dBm *Att 5 dB SWT 100 ms 454 .375000000 MHz
Offfet 40|4 oB Markdr 2 [T1[]
. —4B.17 drn
) 7¢0.608974359 vHz|IBPN
1 .
B‘lDA
IVL
10
. - -
v
——10
Dl -13 {iEm
- T
2C
- —30
=40
WWWMMWWMWMWWWMMWW
——50
— —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 8.NOV.2024 15:15:20
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8.8.12 1 GHz to 10" Harmonic, Uplink, 454.5 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -32.55 dBRr

Ref 37 dBm *Att 5 dB SWT 45 ms 7.360817308 GHz

Offpet 4014 dB

- 30
PN

20
VAIDT

IVL

10

D1 —-13 ¢Bm

o

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 8.NOV.2024 15:16:13
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8.8.13 30 MHz to 1 GHz, Uplink, 479 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz -10.76 dar
Ref 37 dBm *Att 5 dB SWT 100 ms 479.246794872 MHz
Offfet 40|4 oB Markdr 2 [T1[]
. —4%.07 dRr
’ 760.608974359 Mz |IFN
1 .
B‘lDA
IVL
10
. -
1
——10
Dl -13 {Bm
- =
2C
- —30
I —A
MWWW%MMWMWWWMWW
——50
— —60
Center 515 MHz 97 MHz/ Span 970 MHz
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8.8.14 1 GHz to 10" Harmonic, Uplink, 479 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -31.16 dBRr

Ref 37 dBm *Att 5 dB SWT 45 ms 4.039182692 GHz

Offpet 4014 dB

- 30 BN
H“ - 20
VARDT
IVL
- 10
- PS
- 10
Dl -13 {iEm
L o TE
2C
1

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 1.NOV.2024 07:06:28
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8.8.15 30 MHz to 1 GHz, Uplink, 510 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz -11.57 dBr
Ref 37 dBm AAtt 5 dB SWT 100 ms 510.336538462 MHz
Offget 404 dB Markdr 2 [T1|]
- 30 —44 .40 dbr
’ 760.608974359 Mz |IFN
1 L o
B‘lDA
IVL
10
L -
——10
Dl -13 ¢Bm
— B
2C
- —30
- —40 >
Rt T SEVALTITE LV NIV FYVWRT VPRSP T e PRV (11 TPV TON ¥ FUTINE Apy /S WV Y T g
——50
— —60
Center 515 MHz 97 MHz/ Span 970 MHz
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8.8.16 1 GHz to 10" Harmonic, Uplink, 510 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -31.86 dBRr

Ref 37 dBm *Att 5 dB SWT 45 ms 4.061778846 GHz

Offpet 4014 dB

- 30
PN

20
VAIDT

IVL

10

D1 —-13 ¢Bm

o

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 1.NOV.2024 07:06:50
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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

RX Antenna

f ] 3m
0.8m '
T
s
urm A IRy

Radiated Test Setup, Above 1000 MHz

=

Spoctrum Analyrer | Recoiver
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Radiated Emissions, Tabular Data

8.9.1 Downlink, 450 MHz

et Bleon ey Antenna Coax Loss Cﬁ:::.:;:n AGE Spurious
Frequency Frequency Detector Reading Polarity (dB) Factor Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

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

450.00 900.00 PK 23.30 H -3.54 22.67 3.00 42.43 -54.95 -13.00 41.95
450.00 900.00 PK 22.10 \ -3.54 22.67 3.00 41.23 -56.15 -13.00 43.15
450.00 1350.00 PK 22.30 H -4.32 28.77 3.00 46.75 -50.63 -13.00 37.63
450.00 1350.00 PK 22.50 \ -4.32 28.77 3.00 46.95 -50.43 -13.00 37.43
450.00 1800.00 PK 20.90 H -5.11 30.45 3.00 46.24 -51.13 -13.00 38.13
450.00 1800.00 PK 20.90 \ -5.11 30.45 3.00 46.24 -51.13 -13.00 38.13
450.00 2250.00 PK 21.20 H -5.69 31.88 3.00 47.39 -49.98 -13.00 36.98
450.00 2250.00 PK 21.50 Vv -5.69 31.88 3.00 47.69 -49.68 -13.00 36.68
450.00 2700.00 PK 23.00 H -6.19 32.47 3.00 49.28 -48.10 -13.00 35.10
450.00 2700.00 PK 23.50 \ -6.19 32.47 3.00 49.78 -47.60 -13.00 34.60
450.00 3150.00 PK 22.30 H -6.72 32.85 3.00 48.44 -48.94 -13.00 35.94
450.00 3150.00 PK 22.40 \ -6.72 32.85 3.00 48.54 -48.84 -13.00 35.84
450.00 3600.00 PK 22.10 H -7.14 33.08 3.00 48.04 -49.34 -13.00 36.34
450.00 3600.00 PK 22.30 \% -7.14 33.08 3.00 48.24 -49.14 -13.00 36.14
450.00 4050.00 PK 20.60 H -7.61 33.38 3.00 46.37 -51.01 -13.00 38.01
450.00 4050.00 PK 20.60 \ -7.61 33.38 3.00 46.37 -51.01 -13.00 38.01
450.00 4500.00 PK 22.70 H -8.05 33.87 3.00 48.52 -48.86 -13.00 35.86
450.00 4500.00 PK 22.10 \% -8.05 33.87 3.00 47.92 -49.46 -13.00 36.46
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8.9.2 Uplink, 450 MHz

L B on kel Antenna Coax Loss CAO:::::i‘:n FGE Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuV) (dB/m) (dBpV/m)

450.00 900.00 PK 23.10 H -3.54 22.67 3.00 42.23 -55.15 -13.00 42.15
450.00 900.00 PK 22.60 \ -3.54 22.67 3.00 41.73 -55.65 -13.00 42.65
450.00 1350.00 PK 22.10 H -4.32 28.77 3.00 46.55 -50.83 -13.00 37.83
450.00 1350.00 PK 22.10 \ -4.32 28.77 3.00 46.55 -50.83 -13.00 37.83
450.00 1800.00 PK 21.80 H -5.11 30.45 3.00 47.14 -50.23 -13.00 37.23
450.00 1800.00 PK 21.10 Vv -5.11 30.45 3.00 46.44 -50.93 -13.00 37.93
450.00 2250.00 PK 21.20 H -5.69 31.88 3.00 47.39 -49.98 -13.00 36.98
450.00 2250.00 PK 21.30 \ -5.69 31.88 3.00 47.49 -49.88 -13.00 36.88
450.00 2700.00 PK 23.70 H -6.19 32.47 3.00 49.98 -47.40 -13.00 34.40
450.00 2700.00 PK 23.80 Vv -6.19 32.47 3.00 50.08 -47.30 -13.00 34.30
450.00 3150.00 PK 23.30 H -6.72 32.85 3.00 49.44 -47.94 -13.00 34.94
450.00 3150.00 PK 22.60 Vv -6.72 32.85 3.00 48.74 -48.64 -13.00 35.64
450.00 3600.00 PK 22.80 H -7.14 33.08 3.00 48.74 -48.64 -13.00 35.64
450.00 3600.00 PK 22.60 \ -7.14 33.08 3.00 48.54 -48.84 -13.00 35.84
450.00 4050.00 PK 20.60 H -7.61 33.38 3.00 46.37 -51.01 -13.00 38.01
450.00 4050.00 PK 20.50 \ -7.61 33.38 3.00 46.27 -51.11 -13.00 38.11
450.00 4500.00 PK 22.00 H -8.05 33.87 3.00 47.82 -49.56 -13.00 36.56
450.00 4500.00 PK 21.90 \Y -8.05 33.87 3.00 47.72 -49.66 -13.00 36.66
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8.9.3 Downlink, 454.5 MHz

L B on kel Antenna Coax Loss CAO:::::i‘:n FGE Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuV) (dB/m) (dBpV/m)

454.50 909.00 PK 22.30 H -3.55 22.69 3.00 41.45 -55.93 -13.00 42.93
454.50 909.00 PK 21.40 Vv -3.55 22.69 3.00 40.55 -56.83 -13.00 43.83
454.50 1363.50 PK 22.10 H -4.33 28.54 3.00 46.31 -51.07 -13.00 38.07
454.50 1363.50 PK 22.20 \ -4.33 28.54 3.00 46.41 -50.97 -13.00 37.97
454.50 1818.00 PK 20.30 H -5.11 30.67 3.00 45.86 -51.52 -13.00 38.52
454.50 1818.00 PK 20.50 Vv -5.11 30.67 3.00 46.06 -51.32 -13.00 38.32
454.50 2272.50 PK 21.50 H -5.71 31.92 3.00 47.71 -49.66 -13.00 36.66
454.50 2272.50 PK 21.40 \ -5.71 31.92 3.00 47.61 -49.76 -13.00 36.76
454.50 2727.00 PK 24.00 H -6.22 32.48 3.00 50.26 -47.12 -13.00 34.12
454.50 2727.00 PK 23.70 Vv -6.22 32.48 3.00 49.96 -47.42 -13.00 34.42
454.50 3181.50 PK 23.00 H -6.76 32.76 3.00 49.01 -48.37 -13.00 35.37
454.50 3181.50 PK 22.30 Vv -6.76 32.76 3.00 48.31 -49.07 -13.00 36.07
454.50 3636.00 PK 22.90 H -7.17 33.18 3.00 48.91 -48.47 -13.00 35.47
454.50 3636.00 PK 22.30 \ -7.17 33.18 3.00 48.31 -49.07 -13.00 36.07
454.50 4090.50 PK 20.70 H -7.64 33.53 3.00 46.59 -50.79 -13.00 37.79
454.50 4090.50 PK 20.30 \ -7.64 33.53 3.00 46.19 -51.19 -13.00 38.19
454.50 4545.00 PK 22.10 H -8.08 33.97 3.00 47.99 -49.39 -13.00 36.39
454.50 4545.00 PK 21.80 \ -8.08 33.97 3.00 47.69 -49.69 -13.00 36.69
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8.9.4 Uplink, 454.5 MHz

L B on kel Antenna Coax Loss CAO:::::i‘:n FGE Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuV) (dB/m) (dBpV/m)

454.50 909.00 PK 21.70 H -3.55 22.69 3.00 40.85 -56.53 -13.00 43.53
454.50 909.00 PK 21.50 Vv -3.55 22.69 3.00 40.65 -56.73 -13.00 43.73
454.50 1363.50 PK 22.30 H -4.33 28.54 3.00 46.51 -50.87 -13.00 37.87
454.50 1363.50 PK 21.90 \ -4.33 28.54 3.00 46.11 -51.27 -13.00 38.27
454.50 1818.00 PK 20.90 H -5.11 30.67 3.00 46.46 -50.92 -13.00 37.92
454.50 1818.00 PK 21.40 Vv -5.11 30.67 3.00 46.96 -50.42 -13.00 37.42
454.50 2272.50 PK 21.40 H -5.71 31.92 3.00 47.61 -49.76 -13.00 36.76
454.50 2272.50 PK 21.70 \ -5.71 31.92 3.00 47.91 -49.46 -13.00 36.46
454.50 2727.00 PK 24.20 H -6.22 32.48 3.00 50.46 -46.92 -13.00 33.92
454.50 2727.00 PK 24.90 Vv -6.22 32.48 3.00 51.16 -46.22 -13.00 33.22
454.50 3181.50 PK 23.20 H -6.76 32.76 3.00 49.21 -48.17 -13.00 35.17
454.50 3181.50 PK 22.60 Vv -6.76 32.76 3.00 48.61 -48.77 -13.00 35.77
454.50 3636.00 PK 22.60 H -7.17 33.18 3.00 48.61 -48.77 -13.00 35.77
454.50 3636.00 PK 22.40 \ -7.17 33.18 3.00 48.41 -48.97 -13.00 35.97
454.50 4090.50 PK 21.50 H -7.64 33.53 3.00 47.39 -49.99 -13.00 36.99
454.50 4090.50 PK 21.00 \ -7.64 33.53 3.00 46.89 -50.49 -13.00 37.49
454.50 4545.00 PK 22.50 H -8.08 33.97 3.00 48.39 -48.99 -13.00 35.99
454.50 4545.00 PK 22.00 \ -8.08 33.97 3.00 47.89 -49.49 -13.00 36.49
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8.9.5 Downlink, 479 MHz

L B on kel Antenna Coax Loss CAO:::::i‘:n FGE Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuV) (dB/m) (dBpV/m)

479.00 958.00 PK 22.30 H -3.63 23.26 3.00 41.93 -55.45 -13.00 42.45
479.00 958.00 PK 21.80 Vv -3.63 23.26 3.00 41.43 -55.95 -13.00 42.95
479.00 1437.00 PK 21.00 H -4.42 27.96 3.00 44.54 -52.84 -13.00 39.84
479.00 1437.00 PK 21.70 \ -4.42 27.96 3.00 45.24 -52.14 -13.00 39.14
479.00 1916.00 PK 20.90 H -5.16 31.39 3.00 47.13 -50.25 -13.00 37.25
479.00 1916.00 PK 20.80 Vv -5.16 31.39 3.00 47.03 -50.35 -13.00 37.35
479.00 2395.00 PK 21.00 H -5.86 32.12 3.00 47.26 -50.12 -13.00 37.12
479.00 2395.00 PK 20.80 \ -5.86 32.12 3.00 47.06 -50.32 -13.00 37.32
479.00 2874.00 PK 23.90 H -6.39 32.30 3.00 49.81 -47.57 -13.00 34.57
479.00 2874.00 PK 24.70 Vv -6.39 32.30 3.00 50.61 -46.77 -13.00 33.77
479.00 3353.00 PK 22.50 H -6.90 32.66 3.00 48.26 -49.11 -13.00 36.11
479.00 3353.00 PK 22.30 Vv -6.90 32.66 3.00 48.06 -49.31 -13.00 36.31
479.00 3832.00 PK 21.80 H -7.38 33.45 3.00 47.86 -49.52 -13.00 36.52
479.00 3832.00 PK 21.50 \ -7.38 33.45 3.00 47.56 -49.82 -13.00 36.82
479.00 4311.00 PK 22.30 H -7.84 33.55 3.00 48.01 -49.37 -13.00 36.37
479.00 4311.00 PK 22.30 \ -7.84 33.55 3.00 48.01 -49.37 -13.00 36.37
479.00 4790.00 PK 21.70 H -8.25 34.16 3.00 47.61 -49.77 -13.00 36.77
479.00 4790.00 PK 22.00 \ -8.25 34.16 3.00 47.91 -49.47 -13.00 36.47
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8.9.6 Uplink, 479 MHz

L B on kel Antenna Coax Loss CAO:::::i‘:n FGE Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuV) (dB/m) (dBpV/m)

479.00 958.00 PK 22.10 H -3.63 23.26 3.00 41.73 -55.65 -13.00 42.65
479.00 958.00 PK 22.30 Vv -3.63 23.26 3.00 41.93 -55.45 -13.00 42.45
479.00 1437.00 PK 21.00 H -4.42 27.96 3.00 44.54 -52.84 -13.00 39.84
479.00 1437.00 PK 21.40 \ -4.42 27.96 3.00 44.94 -52.44 -13.00 39.44
479.00 1916.00 PK 21.20 H -5.16 31.39 3.00 47.43 -49.95 -13.00 36.95
479.00 1916.00 PK 20.80 Vv -5.16 31.39 3.00 47.03 -50.35 -13.00 37.35
479.00 2395.00 PK 22.20 H -5.86 32.12 3.00 48.46 -48.92 -13.00 35.92
479.00 2395.00 PK 22.80 \ -5.86 32.12 3.00 49.06 -48.32 -13.00 35.32
479.00 2874.00 PK 24.60 H -6.39 32.30 3.00 50.51 -46.87 -13.00 33.87
479.00 2874.00 PK 24.80 Vv -6.39 32.30 3.00 50.71 -46.67 -13.00 33.67
479.00 3353.00 PK 22.80 H -6.90 32.66 3.00 48.56 -48.81 -13.00 35.81
479.00 3353.00 PK 23.20 Vv -6.90 32.66 3.00 48.96 -48.41 -13.00 35.41
479.00 3832.00 PK 21.80 H -7.38 33.45 3.00 47.86 -49.52 -13.00 36.52
479.00 3832.00 PK 21.90 \ -7.38 33.45 3.00 47.96 -49.42 -13.00 36.42
479.00 4311.00 PK 22.10 H -7.84 33.55 3.00 47.81 -49.57 -13.00 36.57
479.00 4311.00 PK 21.80 \ -7.84 33.55 3.00 47.51 -49.87 -13.00 36.87
479.00 4790.00 PK 21.40 H -8.25 34.16 3.00 47.31 -50.07 -13.00 37.07
479.00 4790.00 PK 22.20 \ -8.25 34.16 3.00 48.11 -49.27 -13.00 36.27
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8.9.7 Downlink, 510 MHz

L B on kel Antenna Coax Loss CAO:::::i‘:n FEE Spurious
Frequency Frequency Detector Reading Polarity (dB) reen Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuV) (dB/m) (dBpV/m)

510.00 1020.00 PK 27.00 H -3.79 26.71 3.00 49.92 -47.46 -13.00 34.46
510.00 1020.00 PK 27.50 ) -3.79 26.71 3.00 50.42 -46.96 -13.00 33.96
510.00 1530.00 PK 22.00 H -4.59 27.67 3.00 45.08 -52.30 -13.00 39.30
510.00 1530.00 PK 21.60 \ -4.59 27.67 3.00 44.68 -52.70 -13.00 39.70
510.00 2040.00 PK 21.50 H -5.45 31.53 3.00 47.58 -49.80 -13.00 36.80
510.00 2040.00 PK 21.10 ) -5.45 31.53 3.00 47.18 -50.20 -13.00 37.20
510.00 2550.00 PK 24.50 H -6.03 32.57 3.00 51.04 -46.34 -13.00 33.34
510.00 2550.00 PK 23.20 \ -6.03 32.57 3.00 49.74 -47.64 -13.00 34.64
510.00 3060.00 PK 21.40 H -6.60 32.90 3.00 47.70 -49.68 -13.00 36.68
510.00 3060.00 PK 21.30 Vv -6.60 32.90 3.00 47.60 -49.78 -13.00 36.78
510.00 3570.00 PK 22.50 H -7.11 33.07 3.00 48.45 -48.92 -13.00 35.92
510.00 3570.00 PK 22.30 \ -7.11 33.07 3.00 48.25 -49.12 -13.00 36.12
510.00 4080.00 PK 20.60 H -7.63 33.49 3.00 46.46 -50.92 -13.00 37.92
510.00 4080.00 PK 20.70 \ -7.63 33.49 3.00 46.56 -50.82 -13.00 37.82
510.00 4590.00 PK 21.30 H -8.11 34.07 3.00 47.26 -50.12 -13.00 37.12
510.00 4590.00 PK 21.60 \ -8.11 34.07 3.00 47.56 -49.82 -13.00 36.82
510.00 5100.00 PK 22.70 H -8.55 34.21 3.00 48.36 -49.02 -13.00 36.02
510.00 5100.00 PK 21.90 \% -8.55 34.21 3.00 47.56 -49.82 -13.00 36.82
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8.9.8 Uplink, 510 MHz

L B on kel Antenna Coax Loss CAO:::::i‘:n FEE Spurious
Frequency Frequency Detector Reading Polarity (dB) reen Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

(MHz) (MHz) (dBuV) (dB/m) (dBpV/m)

510.00 1020.00 PK 20.10 H -3.79 26.71 3.00 43.02 -54.36 -13.00 41.36
510.00 1020.00 PK 20.90 ) -3.79 26.71 3.00 43.82 -53.56 -13.00 40.56
510.00 1530.00 PK 22.40 H -4.59 27.67 3.00 45.48 -51.90 -13.00 38.90
510.00 1530.00 PK 22.20 \ -4.59 27.67 3.00 45.28 -52.10 -13.00 39.10
510.00 2040.00 PK 20.80 H -5.45 31.53 3.00 46.88 -50.50 -13.00 37.50
510.00 2040.00 PK 21.40 ) -5.45 31.53 3.00 47.48 -49.90 -13.00 36.90
510.00 2550.00 PK 24.00 H -6.03 32.57 3.00 50.54 -46.84 -13.00 33.84
510.00 2550.00 PK 24.60 \ -6.03 32.57 3.00 51.14 -46.24 -13.00 33.24
510.00 3060.00 PK 21.70 H -6.60 32.90 3.00 48.00 -49.38 -13.00 36.38
510.00 3060.00 PK 21.30 Vv -6.60 32.90 3.00 47.60 -49.78 -13.00 36.78
510.00 3570.00 PK 22.80 H -7.11 33.07 3.00 48.75 -48.62 -13.00 35.62
510.00 3570.00 PK 22.20 \ -7.11 33.07 3.00 48.15 -49.22 -13.00 36.22
510.00 4080.00 PK 21.40 H -7.63 33.49 3.00 47.26 -50.12 -13.00 37.12
510.00 4080.00 PK 20.80 \ -7.63 33.49 3.00 46.66 -50.72 -13.00 37.72
510.00 4590.00 PK 22.40 H -8.11 34.07 3.00 48.36 -49.02 -13.00 36.02
510.00 4590.00 PK 21.70 \ -8.11 34.07 3.00 47.66 -49.72 -13.00 36.72
510.00 5100.00 PK 22.00 H -8.55 34.21 3.00 47.66 -49.72 -13.00 36.72
510.00 5100.00 PK 21.90 \% -8.55 34.21 3.00 47.56 -49.82 -13.00 36.82
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8.10 Adjacent channel power limits

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

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

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
UNDER TEST

STANDARD
TRANSMITTER
LOAD

SPECTRUM
ANALYZER
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8.10.1 Downlink, 25k, AGC, 450 MHz

* RBAN 300 Hz Marker 1 [T1 ]
VBN 3 kHz 21.34 der
Ref 38.1 cBm AAtE 0 dB SWI 2.8 s 450.001400000 Mz
- 20 BN
[~ 10
BT [ C A
Wy [0 \
L o \ IVL
[~ —30
- —40 |I\
_—5u MMWW“‘M KN AT Y Ty T SO AT YT TN W P ey
_"‘“’f@j " I=E
2C
Center 450 MHz 25 kiz/ Seen 250 kilz
Tx Chamnel
Bandwidth 25 kHz Power 33.79 dBm
Adjacent Channel —
i N Lower 70.83 dB
Spacing 37.5 kiHz Upper -69.20 dB
Alternate Chamnel
rcticitn J— Lower -72.60 dB
Spacing 62.5 KHz Upper -69.55 dB
2nd Alternate Channel
. JR— Lower -74.56 dB
Spacing 87.5 kiz Upper -69.43 dB

Date: 2.JAN.2025

12:00:13
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8.10.2 Downlink, 25k, AGC+3, 450 MHz

* RBAN 300 Hz Marker 1 [T1 ]
VER 3 kHz 22.59 dbn
Ref 38.1 dim AAct 0 dB SWI 2.8 s 450.008600000 MHz
- 20 BN
10
[
== 0 \
L o \ VL
- —30 \
- —40
- 50 \WWMWWMNMMMM
I‘* ; e
| 2C
Center 450 Miz 25 kiz/ Scan 250 kilz
Tx Channel
Bandwidth 25 kHz Power 34.13 dBm
Adjacent Channel —
Eomciidth J— Lower 73.14 dB
Spacing 37.5 kiz Upper -70.94 dB
Altermate Chamnel
rcticitn J— Lower -74.93 dB
Spacing 62.5 kHz Upper —71.29 dB
2nd Alternate Channel
. JR— Lower -76.31 dB
Spacing 87.5 kilz Upper -71.64 dB

Date: 2.JAN.2025 12:00:59
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8.10.3 Downlink, 25k, AGC, 479 MHz

* RBAN 300 Hz Marker 1 [T1 ]
VBA 3 kHz 20.06 dar
Ref 38.1 dBm *Att 0 dB SWNI 2.8 s 479.002000000 MHz
[~ 20 “
[~ 10 /
Wer [-10 {
[~ —20 / M VL

[~ —70 o=
2C

Center 479 MHz 25 kHz/ Scan 250 kHz

Tx Chamnel

Bandwidth 25 kHz Power 33.58 dBm

Ad t Channel

Baimm J— Lower -08.068 dB

Spacing 37.5 kHz Upper -68.060 dB

Alternate Chamnel

R — Lower -75.10 dB

Spacing 62.5 kHz Upper -74.49 dB

2nd Alternate Channel

i J— Lower -77.360 dB

Spacing 87.5 kHz Upper -77.46 dB
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8.10.4 Downlink, 25k, AGC+3, 479 MHz

* RBAN 300 Hz
VBA 3 KHz

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

Marker 1 [T1 ]
19.77 dBx

Ref 38.1 dBm *Act O dB SNI 2.8 s 479.010000000 MHz
- —Offset 40 B 1
v
[~ 20 E
10 “
1 =ElIE T
ey [0
IVL

A
e
1...;_.a

Center 479 MHz 25 kHz/
Tx Channel
Bandwidth 25 kHz Power
Adjacent Channel
Bandwidth 25 kiz Lower
Spacing 37.5 kHz Uppe r
Alternate Channel
Bandwidth 25 kHz Lower
Spacing 62.5 kHz Uppe r
2nd Alternate Channel
Bandwidth 25 kiz Lower
Spacing 87.5 kHz Uppe T

Date: 2.JAN.2025 12:04:32

Scan 250 kHz

32.18 dBm
-73.43 dB
-73.51 dB
-78.10 dB
-78.27 dB
-79.09 dB
-79.34 dB
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8.10.5 Downlink, 25k, AGC, 510 MHz

* RBAN 300 Hz Marker 1 [Tl ]
VBN 3 kHz 18.61 dar
Ref 38.1 cBEm A2t O dB SWI 2.8 s 510.002200000 Mz
_3U O£ = 40 =3 <]
[~ 20 A E
[~ 10
P [ C |
Wy [0 1
L o 1 IVL
[~ —30 |
- —40 “‘
- —50 j ﬂﬁ'
- i W.’"!‘r"m“ .
o | IE
| |1-\c
Center 510 Miz 25 Kiz/ Seen 250 kilz
Tx Chamnel
Bandwidth 25 kHz Power 31.03 dBm
Adjacent Channel —
Eomciidth J— Lower 70.12 dB
Spacing 37.5 kiz Upper -70.24 dB
Alternate Chamnel
rcticitn J— Lower -77.58 dB
Spacing 62.5 kiz Upper -77.31 dB
2nd Alternate Channel
Eanciridth P Lower -79.27 dB
Spacing 87.5 kilz Upper -79.32 dB
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8.10.6 Downlink, 25k, AGC+3, 510 MHz

* RBAN 300 Hz Marker 1 [T1 ]
VEBAR 3 kHz 18.88 dmr
Ref 38.1 dBm *Att O dB SN 2.8 s 510.010400000 MHz
_3U Off: Nl 40 = =] -
[~ 20 T E
P [ C '
ey [0 l
- —20 IVL
L lll \\
[ —40 L
Bt M
. 3R
i | | H Ix

Center 510 MHz 25 kHz/ Scan 250 kHz
Tx Chamnel

Bandwidth 25 kiz Power 30.74 dBm
Ad: t Channel

Bai;‘;i‘jth J— Lower -71.85 dB
Spacing 37.5 kiz Upper -71.21 dB
Alternate Chamnel

SR J— Lower -78.19 dB
Spacing 62.5 kiz Upper -78.48 dB
2nd Alternate Channel

S J— Lower -79.39 dB
Spacing 87.5 kHz Upper -79.56 dB
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8.10.7 Uplink, 25k, AGC, 450 MHz

Ref —9.8 dBm *Aact 15 dB

4 RBA 300 Hz
VBA 3 kHz
SNI 2.8 s

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

Marker 1

[T1 ]
—21.00 dex

450.004000000 MHz

e o

Bandwidth 25

Adjacent Channel
Bandwidth 25
Spacing 37.5

Alternate Channel
Bandwidth 25
Spacing 62.5

2nd Alternate Channel
Bandwidth 25
Spacing 87.5

Date: 2.JAN.2025 15:20:12

kHz

kHz
kHz

kHz
kHz

kHz
kHz

25 kHz/

Power

Lower
Upper

Lower
Upper

Lower
Upper

-11.71

-60.11
-62.31

-65.19
-67.19

-67.81
-69.15
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8.10.8 Uplink, 25k, AGC+3, 450 MHz

* RBAN 300 Hz Marker 1 [T1 ]
VBA 3 KHz —21.06 dar

Ref —9.8 dBm *Aact 15 dB SWI 2.8 s 450.004000000 MHz

PERY o
o |

Center 450 MHz 25 kHz/ Scan 250 kHz

Bandwidth 25 kHz Power -11.72 dBm

Adjacent Channel
Baidwidth 25 Kz Lower -62.21 dB

Spacing 37.5 kHz Upper -62.83 dB

Alternate Channel
Bandwidth 25 kHz Lower _65 . 07 dB

Spacing 62.5 KHz Upper -65.92 dB

2nd Alternate Channel
Bandwidth 25 Kkiz Lower -67.10 dB

Spacing 87.5 kHz Upper -68.17 dB

Date: 2.JAN.2025 15:26:43
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8.10.9 Uplink, 25k, AGC, 479 MHz

* RBAN 300 Hz Marker 1 [Tl ]
VB 3 K —20.65 B
Ref 9.8 dbm AALt 15 dB SWI 2.8 s 479.004000000 Mz
BN
IVL
2k N2
1=
2C
Center 479 Miz 25 kiz/ Seen 250 kiz
Tx Channel
Bandwidth 25 kHz Power -11.31 dBm
Adjacent Channel —
i N Lower 62.70 dB
Spacing 37.5 kiz Upper -62.22 dB
Altermate Chamnel
Eerciridih P Lower -65.17 dB
Spacing 62.5 KHz Upper -66.00 dB
2nd Alternate Channel
F—— JR— Lower -67.48 dB
Spacing 87.5 kiz Upper -68.32 dB
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8.10.10Uplink, 25k, AGC+3, 479 MHz

* RBAN 300 Hz Marker 1 [Tl ]
VB 3 K —20.67 dar
Ref —9.8 dEm Aatt 15 aB SWI 2.8 s 479.004000000 Mz
B Offset 10.2 aB [
—20
-~ BN
-—40
EB:Y [ 50
T -e0 I
| " IVL
=70
- —80 I 14
- o T
f MM-\MW e
-—110
[ IE
2C
Center 479 Miz 25 kiz/ Seen 250 kilz
Tx Channel
Bandwidth 25 kHz Power -11.33 dBm
Adjacent Channel —
i N Lower 62.50 dB
Spacing 37.5 kHz Upper -62.61 dB
Altermate Chamnel
Eerciridih J— Lower -65.13 dB
Spacing 62.5 KHz Upper -65.65 dB
2nd Alternate Channel
. JR— Lower -67.73 dB
Spacing 87.5 kiz Upper -67.16 dB
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8.10.11 Uplink, 25k, AGC, 510 MHz
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* RBAN 300 Hz Marker 1 [Tl ]
VB 3 K —21.83 B
Ref 9.8 dbm AALt 15 dB SWI 2.8 s 510.004000000 MHz
| offset 109 B [
—20
T BN
- —40
EB:Y [ 50
T -e0 I
| IVL
=70
- —80
e
INA
1110 )
[ I=E
2C
Center 510 Miz 25 kiz/ Scan 250 kiz
Tx Channel
Bandwidth 25 kHz Power -12.31 dBm
Adjacent Channel —
Erceidtn N Lower 60.23 dB
Spacing 37.5 kiz Upper -61.17 dB
Altermate Chamnel
Eerciridih J— Lower -65.19 dB
Spacing 62.5 Kiz Upper -65.75 dB
2nd Alternate Channel
. JR— Lower -67.86 dB
Spacing 87.5 kiz Upper -67.99 dB
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8.10.12Uplink, 25k, AGC+3, 510 MHz

* RBAN 300 Hz Marker 1 [T1 ]
VBA 3 KHz —21.89 diax
Ref —-9.8 dBm *Aact 15 dB SNI 2.8 s 510.004000000 MHz

Center 510 MHz 25 kHz/ Scan 250 kHz
Tx Chamnel

Bandwidth 25 kHz Power -12.33 dBm
2Adj t Channel

Bai;‘;i‘jth J— Lower -02.56 dB
Spacing 37.5 kHz Upper -63.58 dB
Alternate Chamnel

SR J— Lower -65.39 dB
Spacing 62.5 KHz Upper -65.97 dB
2nd Alternate Channel

S J— Lower -067.88 dB
Spacing 87.5 kHz Upper -68.35 dB

Date: 2.JAN.2025 15:36:16
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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 12/20/2024

2 3.2 Updated 2/27/2025

TR_19228-25_FCC 90_UHF HB_Booster
- - - - Updated pages 1,
Class B_ 3 P sz 9 4/1/2025
4 Updated brief 05/22/2025
description
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END OF TEST REPORT
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