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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:
FEG 1P Bl Description of the requirements (Pass, Fail,
Clauses
N/A)
90.205 Transmitter Power Pass
90.207 Types of Emissions Pass
90.209 Bandwidth limitations Pass
90.210 Emission masks, In-band Pass
90.210 Emission masks, Out-of-band Pass
90.213 Frequency stability n/a
90.214 Transient Frequency Behavior n/a
90.219 (d)(6)(i) ERP of intermodulation products n/a'
90.219 (d)(6)(ii) ERP of noise within the passband n/a'
90.219 (d)(6)(iii) ERP of noise on spectrum < 1 MHz outside of the passband n/a'
90.219 (d)(3)(), ERP of Radiated Power 1
n/a

(e)(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 n/a

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

at certification.

KDB 935210 D05 vO1rO4

Result:
FCC KDB 935210 Description of the requirements (Pass, Fail,
D05 Clauses
N/A)
4.1 Test Signals for PLMRS (Input Signals) Pass
4.2 AGC Threshold Reported
4.3 Out-of-Band Rejection Reported
4.4 Input-versus-Output Signal Comparison Pass
4.5 Output Power Pass
4.5 Amplifier/Booster Gain (optional) Reported
4.6 Noise Figure Pass
Out-of-band/Out-of-block Conducted Emissions
4.7.2 _ Pass
(Intermodulation Products)
473 EUT Spurious Conducted Emissions Pass
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4.9 Spurious Radiated Emissions Pass
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2. Location of Testing

2.1 Test Laboratory

Timco Engineering Inc. is a subsidiary of Industrial Inspection & Analysis, Inc. ("lIA"). 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
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A description as well as unambiguous identification of the EUT(s) tested. Where more than one sample
is required for technical reasons (such as the use of connected units for the purpose of conducted
output power testing where the product units will have integral antennas), each specific test shall

identify which unit was tested.

Identification

FCCID:

P3THRHU-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) # HRHU1L24S33
Firmware version N/A
Software version N/A

Serial Number 24074443FU

Technical Characteristics

Frequency Range

406.1 MHz- 430 MHz

RF O/P Power (Max.) DL: 30.57 dBm
UL: -10.14 dBm
Modulation FM
Bandwidth & Emission Class F3E, F1D, F1E, FIW, F1D, F1E, D7/W
Number of Channels N/A
Duty Cycle 100%
Antenna Connector N Type
Voltage Rating (AC or Batt.) 110 VAC

Antenna Characteristics

Antenna

Frequency Range

Mode / BW Antenna Gain

1

n/a n/a 0 dBi

Note: Information such as antenna gain, firmware/software numbers are provided by the manufacturer and cannot be validated by

the test lab.
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3.3 Configuration of EUT

Test Modes
Band (MHZz) Link Direction Test Frequencies (MHz)
406.1 MHz
406.1 MHz- 430 MHz Downlink 420 MHz
430 MHz
406.1 MHz
406.1 MHz- 430 MHz Uplink 420 MHz
430 MHz

Operating conditions during Testing:

No other modifications of the device under test (including firmware, specific software settings, and
input/output signal levels to the EUT) were made.

Peripherals used during Testing:
A laptop was used to program the EUT.

3.4Test Setup of EUT
Equipment, antenna, and cable arrangement. The setup of the equipment and cable or wire
placement on the test site that produces the highest radiated and the highest ac power line
conducted emissions shall be shown clearly and described. Information on the orientation of
portable equipment during testing shall be included. Drawings or photographs may be used for this

purpose.

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

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

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

5. Measurement Uncertainty

Parameter Uncertainty (dB)

Conducted Emissions + 3.14 dB

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

Radiated Emissions (30 — 200 MH2z) + 2.16 dB

Radiated Emissions (200 — 1000 MHz) + 2.15 dB

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

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

Note: The uncertainties provided in this table represent an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of K=2.

6. Environmental Conditions
6.1 Temperature & Humidity

Measurements performed at the test site did not exceed the following:

Parameter Measurement
Temperature 23 C+/-5%
Humidity 55% +/- 5%
Barometric Pressure 30.05 in Hg
Note: Specific environmental conditions that are applicable to a specific test are available in the
test result section.
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7. List of Test Equipment and Test Facility

The test equipment used identified by type, manufacturer, serial number, or other identification and
the date on which the next calibration or service check is due.

Description of the firmware or software used to operate EUT for testing purposes.

A complete list of all test equipment used shall be included with the test report. The manufacturer’s
model and serial numbers, and date of last calibration, and calibration interval shall be included.
Measurement cable loss, measuring instrument bandwidth and detector function, video bandwidth, if
appropriate, and antenna factors shall also be included where applicable.

7.1 List of Test Equipment

Test Equipment
Type Device Manufacturer Model SN# 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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Limits from FCC Part 2.1033 (c)(8).
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No method of measurement is specified. The result has been calculated based on all available

information.

Test Results

EUT Operating Voltage (V)

EUT Current (A)

Power at the Final Amplifier
(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 e TRANLEI\KSTER N iy
Test Results, Power Output
Link Direction Max Power Output (dBm) Max Power Output (W)
Downlink 30.57 1.14
Uplink -10.14 0.000097
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Test Results, Gain

Tuned Power Input | Power Output
Link Direction Frequency Input Level P P Gain (dB)
(dBm) (dBm)
(MHz)
AGC -54 30.57 84.57
406.1
AGC+3 -57 30.61 81.67
AGC -54 30.56 84.56
Downlink 420
AGC+3 -57 30.59 81.59
AGC -54 30.10 84.10
430
AGC+3 -57 30.98 81.98
AGC -54 -10.34 64.34
406.1
AGC+3 -57 -10.42 61.42
AGC -54 -10.38 64.38
Uplink 420
AGC+3 -57 -10.46 61.46
AGC -54 -10.14 64.14
430
AGC+3 -57 -10.20 61.20

6dB adjustment from splitter included in calculation

Page 19 of 164

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

8.3 Out-of-band Rejection

Limits and test method from FCC KDB 935210 D05 v01rO4 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
406.1 MHz- 430 MHz Downlink > 75 kHz Class B
406.1 MHz- 430 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 Marker 2 [T1 ]
VBW 2 MHz 11.42 dBr
Ref 45.4 dBn *Att O dB SWT 2.5 ms 428.894230769 MHz
Offfet 40|4 dB Markdr 1 [T1]]
[~ 40 ~03 i
& 4¢7.115384615 MvHz|IFN
Aaaaaanin

o= | A T s e

416.05769P308 MH:

[~ 20 % IVL

D1 11.78B dBm I

|

o

[~ —50

Start 380 MHz 9 MHz/ Stop 470 MHz

Date: 31.0CT.2024 08:25:13
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8.3.2 Uplink, Class B

@ 4 RBW 500 kHz Delta 2 [T1 ]
VBN 2 MHz 1.06 dB
Ref 5.4 dBm *Att 0O dB SWT 2.5 ms 21.576923077 MHz
Offget 4014 dB Marker 1 [T1]]
[ C —31.66 aar
4¢7.237179487 vz |IPN
[~ —10 METRET S L L]
RPN
g {\’ N\/\ ~1%.74 dBx
i 420 .000000000 MH
—20 L \2 IVL
[~ —30
D1 —-32.74 dBm T s
! \ e
[~ —40 } \ BS
- —50 '
A AAA MR NN gL M AN AN AL A M rngrAl
- —60
IE
2C
- —70
- —80
[~ —o0
- —100
- 110
Center 420 MHz 10 MHz/ Span 100 MHz

Date: 4.NOV.2024 15:25:14
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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

406.1 MHz- 430 MHz

6.25/12.5/25

Applicable Input Signals

Signal Occupied Bandwidth (kHz) Repre[s)eézit;a:\a/folri(r;ission
CW N/A N/A
6.25 kHz FM 417 4K17F3E
12.5 kHz FM 7.89 7K89F3E
25 kHz FM 10.42 10K4F3E
C4FM (P25 Phase ) 8.49 8K49F1D, 8K49F1E
HCPM (P25 Phase Il SU) 8.33 8K33F1W
HDQPSK (P25 Phase Il BS) 10.10 10K1F1D, 10K1F1E, 10K1D7W
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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 4.046 417 0.11
12.5 kHz FM @ AGC 7.932 6.25 1.682
25 kHz FM @ AGC 12.319 10.42 1.899
Downlink 406.1
C4FM @ AGC 8.133 8.49 0.357
HCPM @ AGC 8.213 8.33 0.117
HDQPSK @ AGC 9.895 9.76 0.135
6.25 kHz FM @ AGC 4.046 417 0.124
12.5 kHz FM @ AGC 7.932 6.25 1.682
25 kHz FM @ AGC 12.319 10.42 1.899
Downlink 420
C4FM @ AGC 8.133 8.02 0.13
HCPM @ AGC 8.213 8.01 0.203
HDQPSK @ AGC 9.895 9.62 0.275
6.25 kHz FM @ AGC 4.046 4.04 0.004
12.5 kHz FM @ AGC 7.932 6.09 1.842
25 kHz FM @ AGC 12.319 10.42 1.899
Downlink 430
C4FM @ AGC 8.133 8.05 0.083
HCPM @ AGC 8.213 8.21 0.003
HDQPSK @ AGC 9.895 9.94 0.045
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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 4.0 0.036
12.5 kHz FM @ AGC 7.932 7.53 0.402
25 kHz FM @ AGC 12.319 10.42 1.899
Uplink 406.1
C4FM @ AGC 8.133 8.17 0.037
HCPM @ AGC 8.213 8.01 0.203
HDQPSK @ AGC 9.895 10.10 0.205
6.25 kHz FM @ AGC 4.046 4.01 0.036
12.5 kHz FM @ AGC 7.932 7.69 0.242
25 kHz FM @ AGC 12.319 10.42 1.899
Uplink 420
C4FM @ AGC 8.133 8.49 0.357
HCPM @ AGC 8.213 8.01 0.203
HDQPSK @ AGC 9.895 9.94 0.045
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 430
C4FM @ AGC 8.133 8.21 0.077
HCPM @ AGC 8.213 8.21 0.003
HDQPSK @ AGC 9.895 9.74 0.155
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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
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8.5.3 25 kHz FM, Input Signal

®

“RBW 300 Hz

Marker 1 [Tl ]

= P e S
NIl \/\/\/\(\/\n/\/ \/\//\ R
AL
T N Y L IR
BEEL Hl,
NN 1y
AL I,
MN H“’“AV\,AM

Date: 4.JAN.2021

11:50:26
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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
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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
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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
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8.5.7 6.25 kHz, FM, DL Mask C, AGC, 406.1 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 23.74 dBr
Ref 30 dBm *Att O dB SWT 1.15 s 406.098878205 MHz
30 Offget 40}6 dB OBW [4.16666¢$667 kHz
HrmMor CH PASS Temp (1 [T1 OBW]
Lo 11 =1 4= |IPN
406.09775¢6410 MHz
1 B o= Temp |2 [T1 Ofw]
BAIDA =
10 Tx - O3 oIt VL
4(6.101923077 MHz
— C
-—10
Pl
MASK C
- —30 I 1 2
B 1
—40 (
- —50 J
I U ) M V
—70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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8.5.8 6.25 kHz, FM, DL Mask C, AGC +3, 406.1 MHz

@ “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 23.71 dBr
Ref 30 dBm *Att O dB SWT 1.15 s 406.098878205 MHz
30 Offget 4016 dB CBWN [4.166666667 kHz
I cry PASS Temp (1 [T1 OBW]
- 20 11 47 e |IPN
S 4(06.09775¢6410 MHz
1 T
,.;‘ 4 J Temp (2 [T1 OBW]
‘ — 10 T .00 Or
l 406.101924077 vHz| F
- - u
- —10
L
MASK C ” ‘ o=
- —30 | 2C
I~ —40 |
ldl
1
)

Center 406.1 MHz 10 kHz/ Span 100 kHz
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8.5.9 12.5 kHz, FM, DL Mask C, AGC, 406.1 MHz

® 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz 26.10 dRr

Ref 30 dBm *Att O SWI 1.15 s 406.098878205 MHz

dB
30 Offfet 40|66 aB /4 - OBW |6.250000000 kHz
e C PASS Temp |1 [T1 OBW]
- 20 i 1% 90 e |IPN
- 1 . 4(06.096794872 MHz
m:‘ / Y v \ Teamp (2 [T1 OBW]

10 TF o2
IVL

4(06.103044872 MHz

e

\

o

| MASK C |

B C
. T e

(UL

=70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.10 12.5 kHz, FM, DL Mask C, AGC+3, 406.1 MHz

® 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz 26.11 dRr

Ref 30 dBm *Att O SWI 1.15 s 406.098878205 MHz

dB
30 Offfet 40|66 aB /4 - OBW |6.250000000 kHz
e C PASS Temp |1 [T1 OBW]
- 20 i 1% 90 e |IPN
- q . 4(06.096794872 MHz
m:‘ / Y v \ Teamp (2 [T1 OBW]

TP 55T

10
IVL

4(06.103044872 MHz

=R

——10 n
A{ “
MASK C l
— C

=70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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METECTION & AMALYSIS

<4

/N

8.5.11 25 kHz FM, DL Mask C, AGC, 406.1 MHz

® +RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz 6.73 dBx
Ref 30 dBm *Att O dB SWT 1.15 s 406.098878205 MHz
30 Offpet 40|6 dB /4 oBw 10.416664667 kiz
MO CHELC PASS Temp (1 [T1 OBW]
- o iﬁ Nﬂ 11 o0 e |IPN
- 4(06.094711538 MHz
=3 2 Temp |2 [T1 Ofw]
m — 10 “ F - TP 3T COdr
‘ 406.10512$205 vHz | F

s bl T~

o

| MASK C

i
%

O\P«i"{lu'uniuﬂ'" vy

—70

Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.12 25 kHz FM, DL Mask C, AGC+3, 406.1 MHz

® 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 6.72 dRr
Ref 30 dBm *Att 0 dB SWT 1.15 s 406.098878205 MHz
30 Offfet 40}6 B oBW 10.416664667 kHz
TV, i‘HE”K“ PAS$S Temp (1 [T1 OBW]
20 L 1 2 e |IPN
4(6.094711538 MHz
IF=.< ) Temp |2 [T1 CBRW]
BAID!A! = “ F
ad6.105128205 vaz| B

10 ‘ TP—=4C T

s bl T~

o

|

——40 | 'h
» | b
—50 ”\[U
b
U U“
—70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.13 C4FM, DL Mask C, AGC, 406.1 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 22.37 dRr
Ref 30 dBm *Att 20 dB SWT 1.15 s 406.098878205 MHz
30 Offfet 40}6 B OBW |8.49358$744 kHz
TjTMT cﬁ PASS Temp [1 [T1 OFW]
- 20 Vv co ae|IPN
4(6.095352564 MHz
= Temp |2 [T1 o
VANDT - 10 il ) R eEmme =1
([ 4d6.103844154 vHz| F
— C
-—10
Pl
MASK C o=
~—30 2C
I~ —40 m 1]
| I v |
—70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.14 C4FM, DL Mask C, AGC+3, 406.1 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 25.89 drr
Ref 30 diBm *Att 20 dB SWT 1.15 s 406.098878205 MHz
30 Offfet 40|6 dB 4 oBW |8.17307§923 kHz
T Cl PASS Temp (1 [T1 OBW]
- 20 l' 14 o e |IPN
/ T{j \ 4(6.09583p333 MHz
= T2
B Temp |2 [T1 CBRW]
ey L X
l(_) “ N T L‘]]‘_
j 4(06.10400$410 MHz

L T

o L

o

=70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.15 H-CPM, DL Mask C, AGC, 406.1 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 21.25 dBRr
Ref 30 dBm *Att 20 dB SWT 1.15 s 406.098878205 MHz
30 Offget 40}6 dB OBW [8.33333B333 kHz
T Cl PASS Temp (1 [T1 OBW]
- 20 : ‘U'L v 52 ap|IPN
4(06.09583B333 MHz
m > Temp |2 [T1 OBW]
B‘lb!} - 1 .
10 TP~ =+ (@11 oL
\1 406.10416$667 MHz

T T

o N

o

W@ Wﬂw ““‘W"f M_nwuwmwl

=70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.16 H-CPM, DL Mask C, AGC+3, 406.1 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 20.33 dRr
Ref 30 dBm *Att 20 dB SWT 1.15 s 406.098878205 MHz
30 Offfet 40}6 B OBW [8.493589744 kHz
T Cl PASS Temp (1 [T1 OBW]
20 ¥ 1 7 e |IFN
4(6.09567p077 MHz
= i T2 Tenp |2 [T1 oW
B‘lb!} =
10 w TP O [@i= 18 oL
P( 4(06.10416¢$667 MHz
o ’
I / I \

o ]

o

i i =

‘Wjﬂ U }menum

=70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.17 H-DQPSK, DL Mask C, AGC, 406.1 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 25.85 dBRr
Ref 30 dBm *Att 20 dB SWT 1.15 s 406.098878205 MHz
30 Offfet 40|6 dB 4 oBn |9.775641026 krz
TIMIT Crfe PASS Temp (1 [T1 OBW]
- 17 01 = |IPN
4(06.094871795 MHz
m B > Temp |2 [T1 OBW]
B‘ln!} = =
10 TP T T oL
4(6.104647436 MHz
— C
-—10 I
Pl
MASK C { i
~—30 2C
= 1l
—4Q0 |1|u
. nmlr R L.
Hm«ﬂ{\’}/\h'\r\mﬂ
—70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.18 H-DQPSK, DL Mask C, AGC+3, 406.1 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VEW 1 kiz 18.87 dir
Ref 30 dBm *Att 20 dB SWT 1.15 s 406.098878205 MHz
30 Offfet 40|66 aB /4 \ oBw 10.256410256 kHz
HIMOT CHHCK PASS Temp (1 [T1 OBW]
4 = |IPN

20
/ \ 406.094711538 MHz
IF. . A
= T2 Temp |2 [T1 OBW]
BAID!A L T v
10 TP- o0 T oL
406.104967949 MHz

1R

_— |

| MASK C

o

| i

=70
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.19 6.25 kHz, FM, DL Mask C, AGC, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz -50.91 dRr
Ref 30 dBm *Att 35 dB SWT 1.15 s 419.950000000 MHz
30 Offget 4016 dB CBWN [4.166666667 kHz
mMhr Cl PASS Temp |1 [T1 CBW]
- 1 s e |IPN
419.99775¢6410 MHz
= T Temp |2 [T1 o
ey L I ~
10 TI.0O T T oL
420.00192B077 MHz
- u
——10 "
L
MASK C ﬂ ‘ o
~—30 I | 2C
——40
UMI !
~—60
—70
Center 420 MHz 10 kHz/ Span 100 kHz
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METECTION & AMALYSIS

<4

/N

8.5.20 6.25 kHz, FM, DL Mask C, AGC+3, 420 MHz

® 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —52.05 drr

Ref 30 dBm *Att 35 dB SWI 1.15 s 419.950000000 MHz

30 Offpet 40l6 dB OBW |4.166664667 KkHz
e C PASS Temp |1 [T1 OBW]
20 1 2 e |IPN
419.997756410 MHz
%fz

Temp |2 [T1 CBRW]
vANDY |

10 T8S—dfm
IVL

420.00192B077 MHz

o

—20
| MASK C ‘
I

Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.21 12.5 kHz, FM, DL Mask C, AGC, 420 MHz

® 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz -53.80 dRr

Ref 30 dBm *Att 35 dB SWI 1.15 s 419.950000000 MHz

30 Offget 4016 dB OBW [6.250000000 kHz
™Mo CH PAY
1
T

< Temp (1 [T1 OBW]
- 20
B‘m!}

1 7 e | IFN
\ 419.996794872 MHz

10 T
420.003044872 MHz

Temp |2 [T1 CBRW]
1
C ” (n

IVL

| MASK C

b
o

Center 420 MHz 10 kHz/ Span 100 kHz

Date: 29.0CT.2024 15:44:21

Page 47 of 164

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

8.5.22 12.5 kHz, FM, DL Mask C, AGC+3, 420 MHz

@ 4 RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-48.16 dRr
Ref 30 dBm *Att 35 dB SWT 1.15 s 419.950000000 MHz

30 Offget 4016 dB OBW [6.250000000 kHz
TMTT Cl
Tl

H PASS Temp (1 [T1 OBW]
1 1 2 = |IPN
m ! o 419.996794872 MHz

X Y 7 Temp (2 [T1 OBW]
10 i
420.003044872 MHz

[~

20

IVL

\

o

MASK C |
——30

—40

B e U

—

e | _

—70

Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.23 25 kHz FM, DL Mask C, AGC, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-45.33 dRr
Ref 30 dBm *Att 35 dB SWT 1.15 s 419.950000000 MHz
30 Offget 4016 dB OBW 10.416666667 kHz
™MT CHECK PASS Temp |1 [T1 CBW]
20 “ Hﬂ 11 =5 e |IPN
419.994711538 MHz
IF=.< ) Temp |2 [T1 CBRW]
ey L ] l;f
10 TS b -
l‘ 420.005128205 MHz
} I
I~ —10
L | '
MASK C ( i
_730 l‘ 1 2C
I —40 v
| | ‘
——60
—70
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.24 25 kHz FM, DL Mask C, AGC+3, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —47.43 dRx
Ref 30 dBm *Att 35 dB SWT 1.15 s 419.950000000 MHz
30 Offget 4016 dB OBW 10.416666667 kHz
T CHECK PASS Temp |1 [T1 OBW]
Lo ll Hﬂ 11 a0 e |IPN
419.994711538 MHz
IF=.< ) Temp |2 [T1 CBRW]
ey L ] E
IVL
420.005128205 MHz

10 ‘ | T

—

3

MASK C
——30

—40 u

Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.25 C4FM, DL Mask C, AGC, 420 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-58.97 dRr
Ref 30 dBm *Att 20 dB SWT 1.15 s 419.950000000 MHz
30 Offsget 4016 dB OCBW [8.01282(0513 kHz
mMhr Cl PASS Temp |1 [T1 CBW]
20 b i 14 a4 e |IPN
419.99583B333 MHz
1 £ T2 Temp |2 [T1 OBW]
BAIDA =
10 ¥ I TIT VL
420.00384¢154 MHz
» ) ]
L W M
» / I \
-10
L
MASK C J i
~—30 2C
I~ —40
e |
T et My
-70
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.26 C4FM, DL Mask C, AGC+3, 420 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -57.81 dRr
Ref 30 dBm *Att 20 dB SWT 1.15 s 419.950000000 MHz
30 Offget 4016 dB OCBW [8.17307¢$923 kHz
TIMIT Chiil PASS Temp (1 [T1 OBW]
20 s 02 e |IPN
/ :Pr m\ \ 419.99567B8077 MHz
1 £ Temp |2 [T1 OBW]
viE = 1 T2
10 v e -
420.00384¢154 MHz
i (ﬂ l
L |
L
MASK C \1 o=
——30 u 2C
——40
| N M [ ] l 1
1g4éd4,n h !
u
—70
Center 420 MHz 10 kHz/ Span 100 kHz

Date: 29.0CT.2024 15:20:06

Page 52 of 164

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

8.5.27 H-CPM, DL Mask C, AGC, 420 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —60.49 dRr
Ref 30 dBm *Att 20 dB SWT 1.15 s 419.950000000 MHz
30 Offfet 40|6 dB \ CBW [8.01282(513 kHz
T Cl PASS Temp (1 [T1 OBW]
Lo 1 17 52 e |IPN
419.996158846 MHz
= / TZ\ Temp |2 [T1 OBW]
m -0 T 2S—aaT
Jj 420.004166667 MHz b
f

L T
- /

~20
f -
| MASK C b ¥

| A

@MMMMN\W Wl g M\rﬂ A

—70

Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.28 H-CPM, DL Mask C, AGC+3, 420 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -59.23 dBRr
Ref 30 dBm *Att 20 dB SWT 1.15 s 419.950000000 MHz
30 Offget 40}6 dB OBW [8.01282(0513 kHz
e g PASS Temp (1 [T1 OBW]
20 ‘.A v 14 e |IPN
419.995833333 MHz
= 2 Temp |2 [T1 o
BAID!A L .
10 T T .19 Or
IVL

420.00384¢154 MHz

L N T

o

| MASK C

‘ L
WMWMMWV ' i

Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.29 H-DQPSK, DL Mask C, AGC, 420 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 54 .51 dRrx
Ref 30 dBm *Att 35 dB SWT 1.15 s 419.950000000 MHz
30 Offsget 4016 dB OCBWN [9.615384615 kHz
T Cl PASS Temp (1 [T1 OBW]
20 { 2 e |IPN
1{(7 \ 419.995032051 MHz
I.=‘ d2 Temp |2 [T1 OBW]
B‘ln!} = 1 =
10 TP 620
IVL

420.004647436 MHz

L / H \

o

| MASK C

Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.30 H-DQPSK, DL Mask C, AGC+3, 420 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -49.24 dRx
Ref 30 dBm *Att 35 dB SWT 1.15 s 419.950000000 MHz
30 Offfet 40}6 B OBW |9.935897436 kHz
MO CHERE PASS Temp (1 [T1 OBW]
- 20 “u 1 1 e |IPN
419.995032051 MHz
= 1 T2 Tenp |2 [T1 oW
B‘ln!} = H
10 T1 .19 O0ir VL
420.004967949 MHz
o ]
-—10 \
Pl
MASK C ‘ -
- —30 NI \ 2C
L | -
LA L
T
I~ —60
—70
Center 420 MHz 10 kHz/ Span 100 kHz
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METECTION & AMALYSIS

<4

/N

8.5.31 6.25 kHz, FM, DL Mask E, AGC, 430 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —44 .34 dRx
Ref 30 dBm *Att 0 dB SWT 1.2 s 430.005000000 MHz
30 Offfet 40[3 B OBW [4.03846]538 kHz
/YIMIT CHFCK P?Y S Temp |1 [T1 OFW]
— 20 1 fa=ad “
/ / 429.99786$4590 MHz
= T P
B Temp |2 [T1 CBRW]
m L 1 it
10 TI. 70 OOIr VL
/ ( ( / 430.001907051 MHz
i I /
B / ( ( /
- —20
= N MAAJ ﬁ{\ A ﬂ.. A
—40

o N A Il Y7 P

Center 430 MHz 1 kHz/ Span 10 kHz
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METECTION & AMALYSIS

<4
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8.5.32 6.25 kHz, FM, DL Mask E, AGC+3, 430 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-48.60 dRr
Ref 30 dBm *Att 15 dB SWT 1.2 s 430.005000000 MHz
30 Offget 40]3 dB OBW [4.03846]1538 kHz
ﬁIMIT CIHMCK P?\A S Temp (1 [T1 OBW]
20 1 4 e |IPN
429.99786$590 MHz
=3 It I Templ|2 1T o
VARD - X X .
10 T1 .0 (@11 oL
/ ( , / 430.001907051 MHz
i I {

o

|
BN PINININS

,\ L]
R P T T R 1 g
il ALY

Center 430 MHz 1 kHz/ Span 10 kHz
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INSTECTION & AMALYSIS

8.5.33 12.5 kHz, FM, DL Mask D, AGC, 430 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -58.13 dBr
Ref 30 dBm AAtt 5 dB SWT 3 s 430.012500000 MHz
30 Offget 402 dB OBW |6.089743590 kHz
TIMT T CHE[CK PASS Temp |1 [T1 OBW]
Lo 11 =1 4= |IPN
. 4%9.996834936 MHz
= T1 Temp |2 [T1 o
B‘lnA -
10 TFS0—ET -
430.002924679 MHz
— C
BS
-—10
| 2%k D
v
L A
—40 \h] \W A w A
TPl P |

——50 ]
LM[ | |
LML
—70
Center 430 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 16:40:21
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METECTION & AMALYSIS

8.5.3412.5 kHz, FM, DL Mask D, AGC+3, 430 MHz

@ “RBN 100 Hz
VBW 300 Hz

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

Marker 1 [T1 ]

—50.64 dRr
Ref 30 dBm *Att 5 dB SWT 3 s 430.012500000 MHz
30 Offpet 40}2 dB OBW [6.089743590 kHz
TIMT T CHECK PASS Temp |1 [T1 OBW]
20 11 54 dep
7o 429.996834936 MHz
= Il Tenp |2 [T1 oW
ey L
10 T4 - T T
430.002924679 MHz
e
I~ —10
| MSK D
Il .
M A n ‘u\ h ‘
| AM h L]
i K | )
~—60
—70
Center 430 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 16:39:58
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INSTECTION & AMALYSIS

8.5.35 25 kHz FM, DL Mask C, AGC, 430 MHz

@ * RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz -56.94 dRr
Ref 30 dBm *Att 5 dB SWT 1.15 s 430.050000000 MHz
30 Offsget 4014 dB OBW 10.416666667 kHz
TJT™MT, CHE’IKﬁ PASS Temp |1 [T1 OBW]
Lo 1 s e |IPN
429.994711538 MHz
= : - Temp |2 [T1 OfW]
B‘l:h =
10 TOL OIT —
,‘ 430.00512$205 MHz

L ] lul T~ -

N
o
| —=—

o

It A 4

—6() A L] u r
Center 430 MHz 10 kHz/ Span 100 kHz

Date: 29.0CT.2024 16:46:41
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/N

MSTECTION

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

S ANALYSIS

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

8.5.36 25 kHz FM, DL Mask C, AGC+3, 430 MHz

®

/ZTEWN

Date:

*RBW 300 Hz

Marker 1 [T1

]

VBW 1 kHz -60.80 dBr
Ref 30 dBm *Att 5 dB SWT 1.15 s 430.050000000 MHz
30 Offpet 4014 dB OBW 10.41666¢6667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
N II I'I 1 5 dbr
20
429.994711538 MHz
E Temp |2 [T1 CBRW]
— 10 <O (@11
“ 430.00512$205 MHz
-~ C l‘l
I~ —10 “
e
- 30 m
——40 J I
i . JAMN N
WWW “ TRy
quﬂru N Ty
—70

Center 430 MHz

29.0CT.2024 16

:46:17

10 kHz/

IVL

o
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METECTION & AMALYSIS

8.5.37 C4FM, DL Mask D, AGC, 430 MHz

®

Ref 30 dBm

*Att 25 dB

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

*RBN 100 Hz Marker
VBW 300 Hz

SWT 3 s 430.

1 [T1 ]
—58.62 dBr
012500000 MHz

30 Offget 40|22 dB OBW |8.052884615 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
20 4 a2 e |IPN
\Mj 429.995833333 MHz
= Temp |2 [T1 o
m — 10 k !'l\{r U \% ! = ST
= -
mrﬂ,’\l 430.00388¢218 mvrz| PF
- ] M
vy \' \“1“1
B A f || =
i N |
K D w
_1“ < » =}
7 Uw x
] f
n Ji
5 i
Ww v W
—70
Center 430 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 16

:44:21
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13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
INDUSTRIAL (352) 472-5500 / testing@industrial-ia.com
|

METECTION & AMALYSIS

<4

/N

8.5.38 C4FM, DL Mask D, AGC+3, 430 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -56.99 dBr
Ref 30 dBm *Att 25 dB SWT 3 s 430.012500000 MHz
30 Offget 4012 dB OBW [7.812500000 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
| 0 72 s |IPN

20
429.99599B8590 MHz
= J Temp |2 [T1 o
B‘lb!} -0 nu 1 65— -
T2 430.0038046090 MHz
I 1
-~ C M T
W]ﬂ.l

[ "ASK D V U"\I

Center 430 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.39 H-CPM, DL Mask D, AGC, 430 MHz

®

Marker 1 [T1 ]
—-65.41 dBx

Ref 30 dBm 430.012500000 MHz

OBW |8.21314]1026 kHz
Temp |1 [T1 OFW]

L oca e |PN

30 Offget 4012

20
429.99579B269 MHz
ﬁ Temp |2 [T1 CBRW]
Ay — 10 GO oL
430.0040046410 MHz
Be
B | BS
—10 M v
i 1 L.
MK D

=
-

I~ —5
—60 ﬂu
—70
Center 430 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 16:43:43
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INSTECTION & AMALYSIS

8.5.40 H-CPM, DL Mask D, AGC+3, 430 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —59.02 dar
Ref 30 dBm *Att 25 dB SWT 3 s 430.012500000 MHz
30 Offget 40|2 dB OBW |8.25320$128 kHz
IMrT cHEfek  pags Temp |1 [T1 OBW]
- 20 20 e |IPN
429.99559£949 MHz
= Temp |2 [T1 OBW]
B‘lnA - I
10 T-20 doir —
, 430.00384$154 MHz
i | [fil
u U
PS
-—10
| n ,\Mn
MRSK D U
T
I ac

ﬂ
—-40 U I
i gl
- —60 ¥ “

—70

Center 430 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.41 H-DQPSK, DL Mask D, AGC, 430 MHz

@ +RBN 100 Hz Marker 1 [T1 ]

VBW 300 Hz —55.66 dBr
Ref 30 dBm *Att 25 dB SWT 3 s 430.012500000 MHz

30 Offget 40(2 dB OBW [9.935897436 kHz
IM™MIT CHECK PASS Temp (1 [T1 OBW]

Lo e | » |
L 429.99483]1731 MHz
|

Temp |2 [T1 CBRW]
10 u
a\l

/ZTEWN

i— TIT

ﬁ 430.004767628 MHz

- —3
“A | 4
—40
1
- —60 LJ
—70
Center 430 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 16:42:09
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INSTECTION & AMALYSIS

8.5.42 H-DQPSK, DL Mask D, AGC+3, 430 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -54.44 dRr
Ref 30 diBm *Att 25 dB SWT 3 s 430.012500000 MHz
30 Offpet 40[2 dB OBW |9.615384615 kHz
IIMIT CHECK  PA$S Terp |1 [T1 OBW]
20 t s e |IPN
“‘M Mﬁl q 429.995192308 MHz
I.=‘ Temp |2 [T1 OBW]
m Ii Tl B -

IVL

— 10 u O (@11
“ “ N 430.004801692 MHz

» 1
K D
< » =}
— —3 ¥ 2C
A |
—40 ;PU \
- i “
——60
—70
Center 430 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.43 6.25 kHz, FM, UL Mask C, AGC, 406.1 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —83.68 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 406.150000000 MHz
—10 Offgpet 4014 dB OCBW [4.006410256 kHz
MO CHECK PASS Temp |1 [T1 OBW]
——20 = os e |IPN
406.09791¢667 MHz
1 Temp [2 [T1 OBW]
B‘ln!} = < ~
—30 1] T =oPp-U [@i= 18
v 4 IVL

4(06.10192B077 MHz

| i T~ rs

o

I —100

—110

Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.44 6.25 kHz, FM, UL Mask C, AGC+3, 406.1 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —83.79 drRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 406.150000000 MHz
—10 Offget  40}4 dB OBW |4.00641(256 kHz
T{™MTIT CHHCK PA$S Temp |1 [T1 CBW]
——20 | —2& 90 e |IFN
4(06.097916$667 MHz
= Al Temp |2 [T1 O]
ey L Allllle )
—30 = T D [@i= 18
IVL

4(06.10192B077 MHz

| A T~ -

——90

I —100

—110

Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.4512.5 kHz, FM, UL Mask C, AGC, 406.1 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -81.37 dRr
Ref —10 dBm *Att 5 dB SWT 1.15 s 406.112500000 MHz
10 Offfet  40}4 aB /4 \ OBW |7.53205]282 kHz

HIMOT CHECK PASS Temp (1 [T1 OBW]

- o0 1 —2% oa = |[IPN

4(06.09615p846 MHz

m / A \ Temp |2 [T1 CBRW]
Ay - —30 =3P TSt a0

ad6.10368%897 vaz| B

o

I —100

—110
Center 406.1 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 07:38:29
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INSTECTION & AMALYSIS

8.5.46 12.5 kHz, FM, UL Mask C, AGC+3, 406.1 MHz

® +RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz -85.05 dRr
Ref —10 dBm *Att 5 dB SWT 1.15 s 406.112500000 MHz
10 Offfet  40|4 dB /4 \ OBW |7.53205]282 kHz
MO CHECK PASS Temp (1 [T1 OBW]
- g (il —2¢ 79 e |IPN
4(06.09615p846 MHz
m n \ Temp |2 [T1 CBRW]
m - —30 =St S0—JaT
2 4d6.10368%897 vHz| TF
- —40

—_—
:s
o

- [l

i R
I —90

——100

—110

Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.47 25 kHz FM, UL Mask C, AGC, 406.1 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz —86.69 dRx
Ref —-10 dBm *Att 5 dB SWIT 1.15 s 406.150000000 MHz
—10 Offget 40{4 dB OBW 10.41666¢6667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
——0 24l AR ";
4(06.094711538 MHz
1 £ Temp |2 [T1 OBW]
ey L l I _
—30 > O . O T T oL
406.105128205 MHz
- —40 L
/ \ .
I~ —50
e .
— 60 U u
3
~—70 2C
| [ L 1 |
O
oot ]
——100
—110
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.48 25 kHz FM, UL Mask C, AGC+3, 406.1 MHz

® * RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-88.16 dRr
Ref -10 dBm *Att 5 dB SWr 1.15 s 406.150000000 MHz
—10 Offget 40{4 B OBW 10.41666¢667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
. . - o e |IPN
4(06.094711538 MHz
m ﬂ Temp |2 [T1 CBRW]
BAID!A L T 12 ;
—30 > .02 oIt VL
406.105128205 MHz
- —40 -

| . \ T~ rs

o

- —o0 I ' I v

——100

—110

Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.49 C4FM, UL Mask C, AGC, 406.1 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-87.77 dBRx
Ref -10 dBm *Att 5 dB SWT 1.15 s 406.150000000 MHz
—10 Offgpet 4014 dB OCBW [8.17307¢$923 kHz
MO CHECK PASS Temp |1 [T1 OBW]
L o —=2k 12 e |IFN
406.09567B077 MHz
= Temp |2 [T1 o
ey L }
—30 =opPp .2 L COoIr oL
. 2 4(6.10384¢154 Mz
——40
- / | ) \ BS
=50
el
MASK C | i
- —70 2C
I —90
——100
—110
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.50 C4FM, UL Mask C, AGC+3, 406.1 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VEW 1 kiz -85.62 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 406.150000000 MHz
10 Offfet  40}4 aB /4 \ OoBW |8.49358%744 kHz
HIMOT CHECK PASS Temp (1 [T1 OBW]
v e = |IPN

=>P- 06 I
IVL

- —20 =
406.09567B077 MHz
ﬁ Temp |2 [T1 CBRW]
"AID Y | -
2

4(06.1041646667 MHz

L Y .

Vi Com e kg

——90

I —100

—110
Center 406.1 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 14:14:12
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INSTECTION & AMALYSIS

8.5.51 H-CPM, UL Mask C, AGC, 406.1 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-82.15 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 406.150000000 MHz
—10 Offgpet 4014 dB OCBW [8.01282(0513 kHz
MO CHECK PASS Temp |1 [T1 OBW]
——Q = o= | |
406.095998590 MHz
= Temp |2 [T1 o
ey L .
_30 I i) - T IVL
T 406.10400$410 MHz
——40 }
/ \ .
I~ —50
el
MASK C =
- —70 2C
- _s I | 1 N wm \'J\M
I —90
——100
—110
Center 406.1 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 14:15:12
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INSTECTION & AMALYSIS

8.5.52 H-CPM, UL Mask C, AGC+3, 406.1 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —81.99 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 406.150000000 MHz
—10 Offgpet 4014 dB OCBW [8.17307¢$923 kHz
TJT™MT, CI;ﬁ”ZK PASS Temp |1 [T1 CBW]
. | ul _ & e ]IPN
/ 1{{ (\ \ 406.09567B077 MHz
I.=‘ Temp |2 [T1 OBW]
T = 1 T )

—30 =ST-96 b -
X 406.10384¢154 MHz

——90

I —100

—110
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.53 H-DQPSK, UL Mask C, AGC, 406.1 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —81.99 dRr
Ref —-10 dBm *Att 5 dB SWT 1.15 s 406.150000000 MHz
—10 Offgpet 4014 dB OBW 10.096158846 kHz
MO CHECK PASS Temp |1 [T1 OBW]
——Q 24 53 e |IFN
406.094871795 MHz
= Temp |2 [T1 o
ey L . 5
—30 1 T =op.0L COoIr oL
406.104967949 MHz
——40
/ \ .
I~ —50
el
MASK C =
- —70 2C
| - i i a1 M | 1
A R WP O, PPy a8
I —90
——100
—110
Center 406.1 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.54 H-DQPSK, UL Mask C, AGC+3, 406.1 MHz

®

Marker 1 [T1 ]
—86.66 dBr

Ref —-10 dBm 406.150000000 MHz

—10 Offgpet 4014 dB OCBWN [9.615384615 kHz
Temp |1 [T1 OFW]
——0 = 52 AR ";
406.095032051 MHz
m Temp |2 [T1 CBRW]
ey L . 5
_30 — o4 - OL Tl IVL
406.104647436 MHz
——40
/ \ _
I~ —50
A_@U/
MASK C
——70 2C
- 1
Py A, i A
I —90
——100
—110
Center 406.1 MHz 10 kHz/ Span 100 kHz

Date: 1.NOV.2024 14:16:06

Page 80 of 164

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

8.5.55 6.25 kHz, FM, UL Mask C, AGC, 420 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-83.88 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 419.950000000 MHz
—10 Offgpet 4014 dB OCBW [4.006410256 kHz
HIMOT CHHCK PASS Temp (1 [T1 OBW]
e —=2p 12 e |IPN
419.99791¢667 MHz
m Temp |2 [T1 CBRW]
m - 30 g 39 =SSP tS—dhT
IVL

420.00192B077 MHz

| (10 T~ -

i L T

I —100

o

—110

Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.56 6.25 kHz, FM, UL Mask C, AGC+3, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-82.56 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 419.950000000 MHz
—10 Offgpet 4014 dB OCBW [4.006410256 kHz
™M CHHCK PASS Temp |1 [T1 CBW]
- | 2 e |IFN
419.99791¢667 MHz
m i T2 Temp |2 [T1 CBRW]
ey L YUY .
—30 —. T o0 AT oL
n 420.00192B8077 MHz
I~ —40 “
/ \ .
I~ —50
el
MASK C
- —70 ¢ 2
L i U"'\F\m\i' | {
I —90
——100
—110
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.57 12.5 kHz, FM, UL Mask C, AGC, 420 MHz

® +RBW 300 Hz Marker 1 [T1 ]
VEW 1 kiz —84.55 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 419.950000000 MHz
-10 Offfet  40|4 cB /é OBW |7.692307692 kHz
MO CHECK PASS Temp (1 [T1 OBW]
. M “ 2t 17 = |IPN
419.99599%590 Mz
m n Temp |2 [T1 CBRW]
m - —30 el A RS =18
2 430.00368%897 vHz| F
— —40

] T~ -

I —100

—110

Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.58 12.5 kHz, FM, UL Mask C, AGC+3, 420 MHz

® +RBW 300 Hz Marker 1 [T1 ]
VEW 1 kiz -85.82 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 419.950000000 MHz
10 Offfet  40}4 aB /é \ OBW |7.53205]282 kHz
MO CHECK PASS Temp (1 [T1 OBW]
L . (il I e
419.996154846 Mz
1 n n \ Teamp (2 [T1 OBW]
m - —30 =l RS e =18
2 430.00368%897 vHz| F
— —40

] T~ -

|
I
MASK C .
}
——70 2C

W

I —100

—110
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.59 25 kHz FM, UL Mask C, AGC, 420 MHz

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-85.22 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 420.050000000 MHz
—10 Offgpet 4014 dB OBW 10.416666667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
——Q 24 10 e |IFN
419.994711538 MHz
= " H Teamp (2 [T1 OBW]
ey L .
—30 > =SP- 97 doIr -
u 420.005128205 MHz
- 0 I
/ \ .
I~ —50 u
=
—60
n
-—70 u 2C
I —90
——100
—110
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.60 25 kHz FM, UL Mask C, AGC+3, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-85.52 dRr
Ref -10 dBm *Att 5 dB SWIT 1.15 s 420.050000000 MHz
—10 Offget 40{4 dB OBW 10.41666¢6667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
- 20 1 —20 a4 e PN
A 419.994711538 MHz
I':.l Temp |2 [T1 CBRW]
ey L &2 . -
—30 == o0 OIr VL
420.00512$205 MHz
N i
—A40
=50
MASK C U ‘
/ 1 1
—60

o

I —100

—110

Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.61 C4FM, UL Mask C, AGC, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —83.03 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 420.050000000 MHz
—10 Offget 4014 dB CBWN [8.493589744 kHz
MO CHECK PASS Temp |1 [T1 OBW]
——Q 24 89 g |IFN
419.99567B8077 MHz
= Temp |2 [T1 o
B‘mg = T -
—30 ST - 99— -
420.004166667 MHz
- —40 ¥
I —50 I
/ ]
—60
MASK C il -
- —70 2C
| 1 , [l N | T B
i, [ IR WRIT R
I —90
——100
—110
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.62 C4FM, UL Mask C, AGC+3, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-82.28 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 420.050000000 MHz
—10 Offget 4014 dB CBWN [8.493589744 kHz
™MTT CHECK PASS Temp |1 [T1 CBW]
. i 21 40 = |IPN
419.99567B8077 MHz
m T2 Temp |2 [T1 CBRW]
ey L . ~
—30 = T oo OLIr VL
420.004166667 MHz
——40
/ l \ _
I~ —50
“—60/
MASK C o=
- —70 n a
| J han T N N N
I —90
——100
—110
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.63 H-CPM, UL Mask C, AGC, 420 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-87.55 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 420.050000000 MHz
—10 Offget 4014 dB OCBW [8.01282(0513 kHz
TIMIT CHE[C] PASS Temp (1 [T1 OBW]
- o0 ‘L 24 a2 e |IPN
419.995998590 MHz
1 Temp [2 [T1 OBW]
B‘ln!} = foet ~
_30 1 T — OF « O T L‘]]‘_
420.0040046410 MH=z
——40 ]
/ . \ _
- —50
/ |
—60
MASK C .
——70 2C
= ng s | 1 m F n y WMM/ i M\I{N\
- —o0
- —100
—110
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.64 H-CPM, UL Mask C, AGC+3, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-88.79 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 420.050000000 MHz
—10 Offgpet 4014 dB OCBW [8.17307¢$923 kHz
mMhr Gl PASS Temp |1 [T1 CBW]
——Q = oo = |IPN
419.99583B333 MHz
m 2 Temp |2 [T1 CBRW]
wer L il _
_BU - © Al IVL
420.0040046410 MH=z
——40
/ \ .
I~ —50
A{ ,
MASK C =
- —70 J \ 2C
- 1y i - M
MMMHWM'
I —90
——100
—110
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.65 H-DQPSK, UL Mask C, AGC, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-83.60 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 420.050000000 MHz
—10 Offget 4014 dB OCBW [9.935891436 kHz
MO CHEE PASS Temp (1 [T1 OBW]
. l' 20 47 e |IFN
/ J 419.995032051 MHz
I':.l T2 Temp |2 [T1 CBRW]
ey L 1 \Z ‘
—30 = T Lo oIt VL
420.004967949 MHz
——40
/ \ .
——50
“—60/
MASK C o=
——70 2C
H N 4 n 4 1 L
I —90
——100
—110
Center 420 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.66 H-DQPSK, UL Mask C, AGC+3, 420 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —84.89 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 420.050000000 MHz
—10 Offgpet 4014 dB OBW [9.775641026 kHz
MO CHECK PASS Temp |1 [T1 OBW]
——0 = 2 dbr ";
419.995032051 MHz
m Temp |2 [T1 CBRW]
ey L }
—30 T =S . o2 CTHIT VL
1 420.004807692 MHz
——40
/ \ .
I~ —50
“—60/
MASK C
-—70 2C
WW 1 " 1 Ll ! 1 L
I —90
——100
—110
Center 420 MHz 10 kHz/ Span 100 kHz
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METECTION & AMALYSIS

8.5.67 6.25 kHz, FM, UL Mask E, AGC, 430 MHz

® *RBW 100 Hz
VBW 300 Hz

Ref —-10 dBm *Att O dB SWT 1.2 s

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

Marker 1 [T1
-99.32
005000000

430.

]

MHz

—10 Offget 33|19 dB
TT™MTT CHECK PASS

OBW
Temp

4.

1

03846
[T1 CY

538
]
=

kHz

dRr

TTE N N

47
Temp

.997884615
[T1 OW]

MHz

.00192]

=D

6T

077

MHz

T

&

Q
\4%

E\é
x
=

=100 “ U |
—110
Center 430 MHz 1 kHz/ Span 10 kHz

Date: 1.NOV.2024 07:47:51

IVL

o
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8.5.68 6.25 kHz, FM, UL Mask E, AGC+3, 430 MHz

®

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

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

*RBW 100 Hz

Marker 1 [T1 ]

VBW 300 Hz —90.75 dBr
Ref —-10 dBm *Att O dB SWIT 1.2 s 430.005000000 MHz
—10 Offget 3319 dB OBW (4.038461538 kHz
MIT CHECK PASS Temp (1 [T1 OBW]
- — 1 den
—20
429.997884615 MHz
m Temp |2 [T1 CBRW]
—30 S6. 00 aIT
Tl / , / 2 430.00192B077 MHz
B /7\ ’ /
B /\ ’
——6e0
B / ) \ \ /A
B / I k L\T ( \ \ I
- / AT 1 w LA ] i
[ [‘Wlﬂu UJ [ N Ub\v W/‘\/Jh
- —100 ‘ I
—110

Center 430 MHz

Date: 1.NOV.2024

07:47:30

1 kHz/

Span 10 kHz

IVL

o
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INSTECTION & AMALYSIS

8.5.69 12.5 kHz, FM, UL Mask D, AGC, 430 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-81.89 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 430.012500000 MHz
—10 Offgpet 4014 dB CBW [7.892628205 kHz
TIMTT , CHECK PASS Temp |1 [T1 OBW]
——Q —24 70 e |IFN
429.995958526 MHz
m Temp |2 [T1 CBRW]
ey L .
_30 'T"l — . - = Il IVL
7 ;{2 430.003846154 MHz
-4 ﬂ‘
PS
I~ —50
| M9k D
< » =}
- 7 {l y-'el
——100
—110
Center 430 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.70 12.5 kHz, FM, UL Mask D, AGC+3, 430 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -99.54 dBRr
Ref -10 dBm *Att 5 dB SWT 3 s 430.012500000 MHz
—10 Offget 40|4 dB OBW |[7.89262$205 kHz
TIMTT , CHECK PASS Temp |1 [T1 OBW]
——0 24l AR ";
429.995953526 MHz
m Temp |2 [T1 CBRW]
BAID!A! - ~
_30 'T"l — . . 20 Xl L‘]]‘_
7 ;{2 430.00384$154 MHz
- —40
ﬂ -
- —50
| 8%k D
AINARY e
/ \( U x

I —100

—110
Center 430 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 07:35:14
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INSTECTION & AMALYSIS

8.5.71 25 kHz FM, UL Mask C, AGC, 430 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-81.57 dRr
Ref -10 dBm *Att 5 dB SWr 1.15 s 430.050000000 MHz
—10 Offget 40{4 B OBW 10.41666¢667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
20 = e |IPN
429.994711538 MHz
m Temp |2 [T1 CBRW]
ey L .
—30 p R 13 TIET
2 IVL
430.00512$205 MHz
- 0 I
/ \ .
I~ —50 I
,‘w n
—60 U u
< » =}
-—70 2C
I M ) | I"H N h ) \
- _og u ¥
——100
—110
Center 430 MHz 10 kHz/ Span 100 kHz
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INSTECTION & AMALYSIS

8.5.72 25 kHz FM, UL Mask C, AGC+3, 430 MHz

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-85.96 dRr
Ref -10 dBm *Att 5 dB SWT 1.15 s 430.050000000 MHz
—10 Offgpet 4014 dB OBW 10.416666667 kHz
™MTT CHECK PASS Temp |1 [T1 CBW]
- 20 - = cer | PN
429.994711538 MHz
m Temp |2 [T1 CBRW]
ey L T o .
—30 =>F . o0 COLIr VL
430.005128205 MHz
- —40 1
| / . \ _
=50
=
Z60 +
< » =}
-—70 “ 2C
L MI{MUUUA " i
——o0 4]
——100
—110
Center 430 MHz 10 kHz/ Span 100 kHz
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8.5.73 C4FM, UL Mask D, AGC, 430 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-90.05 dBer
Ref -10 dBm *Att 5 dB SWT 3 s 430.012500000 MHz
—10 Offget 40{4 dB OBW [8.21314]1026 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
-—20 15 e |IPN

429.995753205 MHz

= )
o= ﬂhﬂ “.‘W"MH Temp (2 [T1 QISW]

:_: gluﬂ“ﬂ/\) N UU”\“ T P PP e

. FMW ! “A\\J\

*u I §
i A

I —100

—110
Center 430 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:05:34

Page 99 of 164

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

8.5.74 C4FM, UL Mask D, AGC+3, 430 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-88.57 dBx
Ref —-10 dBm *Att 5 dB SWT 3 s 430.012500000 MHz
—10 Offgpet 4014 dB OBW |7.892628205 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
- —20 = =]
429.99583B333 MHz
m Temp |2 [T1 CBRW]
Bﬂng L ;
—30 =>P- UL OIr
IVL

430.003729962 MHz
T2

» i
AT

o

——100 l

—110

Center 430 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.75 H-CPM, UL Mask D, AGC, 430 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —89.64 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 430.012500000 MHz
—10 Offget 4014 dB OCBW [8.213141026 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
L o —2d oa e |IFN
429.99583B333 MHz
1 £ Temp |2 [T1 OBW]
wer L MA | _
_30 V’uu ) . L Il IVL
430.00404¢474 MHz
T2
B K st
—A40 ‘u “u
| -
- —50 v
| 8%k D v v
< » =}
_77 r 2C
Mﬂ%ﬂwﬂm
——100
—110
Center 430 MHz 2.5 kHz/ Span 25 kHz
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8.5.76 H-CPM, UL Mask D, AGC+3, 430 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -86.53 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 430.012500000 MHz
—10 Offget 40}4 dB OBW |8.13301%821 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
- —20 24 74 e |IPN
429.99583B333 MHz
IF=.< Temp |2 [T1 CBRW]
wer L uq i -
—30 T 4 N TIET -
12 430.00396$346 MHz
——40 ﬂﬁ m
rf BS
- —50
| 8%k D V" \MM
ﬁ[ M B
- \ 2c
5 W l‘w\
- —o0
- —100
—110
Center 430 MHz 2.5 kHz/ Span 25 kHz
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8.5.77 H-DQPSK, UL Mask D, AGC, 430 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -91.27 dRx
Ref -10 dBm *Att 5 dB SWT 3 s 430.012500000 MHz
—10 Offget 40}4 dB OBW [9.73557¢$923 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
. —a% 92 = |IPN
429.99495]1923 MHz
IF=.< Temp |2 [T1 CBRW]
Wweer | | Lk A _
_30 V"V\I =P A3 T L‘]]‘_
WL \'\l VU\H{\M 430.00468F500 MHz
L o .
PS

&
3
=

o

—80

I —100

—110

Center 430 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.78 H-DQPSK, UL Mask D, AGC+3, 430 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -96.11 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 430.012500000 MHz
—10 Offget 4014 dB OCBW [9.655448718 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
——Q —4 7 = |IFN
“M 429.995192308 MHz
I.=‘ Temp |2 [T1 OBW]
wer L 1y ﬂ; _
—30 U SP. Lo T B
430.004847756 MHz
- —40 '
Mnr s
——50 ]
| M9k D
< » =}
- 2
—-80 \
) A_IIVM
——100 ¥
—110
Center 430 MHz 2.5 kHz/ Span 25 kHz
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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)
406.1 MHz- 430 MHz Downlink 6.68 <9dB
406.1 MHz- 430 MHz Uplink 4.84 <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, 406.1 MHz

7 RBA 300 Hz Marker 2 [T1 ]
VER 3 kiz —30.97 dBr
Ref 31 dBm *Att 5 dB - SNI 1.15 s 406.109294872 MHz
30 Offget 40.4 B Matker 1 [Tl ]
- o0 Po.30 dBEr
10 406 Q05794 v | A |
s [ C
e 10
IVL
——20
- 30 ﬂ
——40 Y
=0 R«f}w‘wmnﬁww‘ il s ""VWAWTJV%\WWWW p
MQUMMNWW Mkt s | o
2C
Center 406.1 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 12.5 KHz Power 29.71 dBm
Adjacent Channel
idin R Lower 29.19 dBm
Spacing 12.5 Kiz Upper -28.74 dBm

Date: 31.0CT.2024 08:55:15
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IMSTECTION & AMALYSIS
8.7.2 6.25 kHz Signal, Downlink, AGC+3dB, 406.1 MHz
® 4 REBA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —27.81 dEx
Ref 31 dBm *Att 5 dB SNI 1.15 s 406.109294872 VHz
30 Offdget 40.4| dB Matker 1 [TL ]
— 20 P7. 75 d=n
- 10 406 Q9 4 2 IVE- E
Wasr [ 10
IVL
- —20 g
——30 ‘
- | A
ISP I IR O P ol i N N T I .
el T Tl=
W 2c
Center 406.1 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 kHz Power 31.14 dBm
Adjacent Channel
Bonbrdith - Lower -26.09 dBm
Spacing 12.5 kHz Upper -26.29 dBm

Date: 31.0CT.2024 08:55:35
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IMSTECTION & AMNALYSIS
8.7.3 12.5 kHz Signal, Downlink, AGC, 406.1 MHz
@ 4 REBA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —27.81 dEx
Ref 31 dimn *Att 5 dB SNI 1.15 s 406.109294872 VHz
30 Offdget 40.4| dB Matker 1 [TL ]
— 20 P7. 75 d=n
10 406 Q9 YA 2 V- E
Wasr [ 10
IVL
- —20 g
——30 ‘
I~ —40 1 ll"ll/
ISP I PR I O P AN I A T .
! CASREEATY g \m‘&m =
W 2c
Center 406.1 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 kHz Power 31.14 dBm
Adjacent Channel _
Bonbrdith - Lower 26.09 dBm
Spacing 12.5 kHz Upper -26.29 dBm

Date: 31.0CT.2024 08:55:35
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IMSTECTION & AMNALYSIS
8.7.4 12.5 kHz Signal, Downlink, AGC+3dB, 406.1 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —30.87 dEx
Ref 31 dimn *Att 5 dB . SNI 1.15 s 406.118750000 MHz
30 Offdget 40.4 aB Matker 1 [TL ]
— 20 Po. [e/=13
10 406 _0Q935R9744 VE- E
Wasr [ 10
IVL
——20
2
- 30 T
L o q .
- 50 ‘ 1 l 1 B
B W\k IMI\.M e l‘h_. e
gt | A A
Center 406.1 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 Kiz Power 29.52 dBm
Adjacent Channel _
B dth 10 i Lower 31.04 dBm
Spacing 20 kHz Upper -30.06 dBm

Date: 31.0CT.2024 09:04:31
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8.7.5 25 kHz Signal, Downlink, AGC, 406.1 MHz

@ 4 RBA 300 Hz Marker 1 [T1 ]
VER 3 kiz 26.01 den
Ref 31 dbm *Att 5 dB SWI 1.15 s 406.087339744 MHz
30 |offdet  [40.1| aB M Matker |2 [TL ]
— 20 —BZ-85% d&x
. 206 1237680056 v | IFN
R 10
IVL
-—20
- —30 -
I~ —40 'lw W
I~ —50 , 'MtN WW ‘U)‘ uh{u. .
M%m I W ‘“‘WN\M}MM ot
A 2
Center 406.1 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 50 Khz Power 29.22 dBm
Adjacent Channel _
B dth 10 i Lower 32.78 dBm
Spacing 40 kHz Upper -31.84 dBm

Date: 31.0CT.2024 09:05:50
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8.7.6 25 kHz Signal, Downlink, AGC+3dB, 406.1 MHz
® * RBA 300 Hz Marker 1 [T1 ]
VBR 3 KHz 27.26 dBx
Ref 31 dBm rACt S dB SNI 1.15 s 406.087339744 MHz
30 | Offget |40.1] dB Marker (2 [TL ]
20 —¥Y3.06 deEr
- 10 A0a |1 760256 VT E
wer 10
- —20 & o
——30 s
el i By |
VLW’AW‘“’ nw”’w W b W‘W | A =
Ea il ] | i I
Center 406.1 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bancwidth S0 Kz Power 30.45 dBm
Adjacent Channel
Bonbrdith - Lower -28.00 dBm
Spacing 40 Kz Upper -27.88 dBm

Date: 31.0CT.2024 09:06:14
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IMSTECTION & AMNALYSIS
8.7.7 6.25 kHz Signal, Downlink, AGC, 420 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —32.79 dEx
Ref 31 dimn *Att 5 dB SNI 1.15 s 419.990384615 MHz
30 Offget 40.4 aB r Matker 1 [T) ]
— 20 Po .34 dEr
- 10 420 _QQ3044AR72 VET E
1 nElIS
T F-10
IVL
——20
2
——30
I~ —40
A ﬂ l ‘I V lﬂ‘ A 'l

i T P o

Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 12.5 kHz Power 28.71 dBm
Adjacent Channel

O N Lower -30.65 dBm
Spacing 12.5 Kz Upper -30.33 dBm

Date: 31.0CT.2024 08:57:14
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IMSTECTION & AMNALYSIS
8.7.8 6.25 kHz Signal, Downlink, AGC+3dB, 420 MHz
4 RBA 300 Hz Marker 2 [T1 ]
® VBA 3 KHz —25.47 dbn
Ref 31 dimn *Act 5 dB TSNI 1.15 s 419.990384615 MHz
30 Offdget 40.4| dB Matker 1 [TL ]
— 20 P7.09 dar
10 420 003044 2 V- E
e 10
IVL
——20
I~ —30 \NMI\ n"
1 1
——40 ]
IO vahwwﬂ MWU- N L \ , ﬂ Anw N -
J iV A Wl gl s
C
Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 kHz Power 31.09 dBm
Adjacent Channel _
B dth 10 i Lower 24.11 dBm
Spacing 12.5 kHz Upper -24.59 dBm

Date: 31.0CT.2024 08:56:57
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8.7.9 12.5 kHz Signal, Downlink, AGC, 420 MHz
@ 4 RBA 300 Hz Marker 2 [Tl ]
VBA 3 kiz —31.38 dBex
Ref 31 dBm *Att 5 dB SWI 1.15 s 420.018750000 MHz
30 Offget 40.4 aB { Mafker 1 [T] ]
20 PS.29 dBEx
—10 419 oozskozag ver | IFN
T [0
——20 B
¢
I~ —30
- 40 A l\w } 1 m
N IR Y P WY | T
it A AW IV VIAY gl A | 5
[ 1 "W
Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Banduwidith 25 Kz Power 28.75 dBm
Adjacent Channel
Bomricith 10 Jai Lower -31.20 dBm
Spacing 20 kHz Upper -30.07 dBm

Date: 31.0CT.2024 09:01:58
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8.7.10 12.5 kHz Signal, Downlink, AGC+3dB, 420 MHz
@ 4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kiz —25.66 dBx
Ref 31 dBm *Art 5 dB 4 SNI 1.15 s 420.018750000 MHz
30 Offdget 40.4| dB Matker 1 [TL ]
20 p7. 47 d=n
—10 419 oozskozag ver | IFN
wer 10
——20 B
30 I
::28“ 1 ﬂ 1 I lA’u i W\kM , [l A A A B
o DA s =
2C
Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Banduwidith 25 Kz Power 30.94 dBm
:idwidfh: = 10 Jai Lower -25.18 dBm
Spacing 20 Kz Upper -24.97 dBm

Date: 31.0CT.2024 09:02:55
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8.7.11 25 kHz Signal, Downlink, AGC, 420 MHz

4 RBA 300 Hz Marker 2 [T1 ]

VER 3 Kz —33.46 dbBr
Ref 31 dBm *Att 5 dB SWI 1.15 s 420.037660256 MHz
30 | Offdet  |40.1| aB I Matker |1 [TL ]

20 l ASUZINNG =11
L 419 10873RO744 MET-
10 BN

| | A | ,

i o — o

Center 420 MHz 10 kHz/ Scan 100 kHz

T

Bandwidth 50 kiz Power 28.37 dBm

Adjacent Channel
Bandwidth 10 Wi Lower -33.26 dBm

Spacing 40 kHz Upper -32.59 dBm

Date: 31.0CT.2024 09:07:12
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8.7.12 25 kHz Signal, Downlink, AGC+3dB, 420 MHz
@ 4 REA 300 Hz Marker 2 [T1 ]
VBR 3 KHz —29.62 dex
Ref 31 dBm rAt 5 dB SNI 1.15 s 420.037660256 MHz
30 | Offdet  |40.1 aB Mafker |1 [T] ]
20 p7.00 d&ar
—10 419 Jog7zkozad ver | IFN
wer 10
——20 > e
——30 ‘A [
RN U T 14, l
| ok . W A !
<1 .mewmw LT il R S S
2C
Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bancwidth S0 Kz Power 30.39 dBm
Adjacent Chamnel
NN - Lower -29.48 dBm
Spacing 40 kHz Upper -28.80 dBm

Date: 31.0CT.2024 09:06:54
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8.7.13 6.25 kHz Signal, Downlink, AGC, 430 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBR 3 Kz —32.38 dbn
Ref 31 dEm *Att 5 dB SNT 1.15 s 429.990384615 MHz
30 Offfet 40.4 dB Y Mabker 1 [T] 1
— 20 PA.O9 dBEx
- 10 420 onzohas7o v | IFN
R 10
VL
- —20
~—30 r-
- —40
~—50 | f ! L =
b A g &
L] o
Center 430 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 12.5 kiz Power 28.19 dBm
Adjacent Channel _
idith - Lower 31.20 dBm
Spacing 12.5 kHz Upper -30.51 dBm

Date: 31.0CT.2024 08:57:58
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8.7.14 6.25 kHz Signal, Downlink, AGC+3dB, 430 MHz
® * RBA 300 Hz Marker 2 [T1 ]
\ 3 kiiz —27.73 dbBx
Ref 31 dBm *Att 5 dB rXBA 1.15 s 429.990384615 MHz
30 Offdet 40.4| dB Mafker 1 [T] ]
20 PS. 0L dBEx
10 420 002044 2 M- E
T [0
- —20 > e
[ - ’fu ﬁ
1 n M J’\ b l }
e Mﬁ!mﬁqugrlﬂﬁug,ﬂm it v "*\wwlwwﬁ“ =
2C
Center 430 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Banduwidith 12.5 Kz Power 31.24 dBm
:idw:jdfh: =ns 10 i Lower -26.41 dBm
Spacing 12.5 Kiz Upper -24.91 dBm

Date: 31.0CT.2024 08:58:25
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8.7.15 12.5 kHz Signal, Downlink, AGC, 430 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —30.33 dix
Ref 31 dBm *Att 5 dB SWI 1.15 s 430.018750000 MHz
30 Offdet 40.4 aB Y Mabker 1 [T] ]
— 20 Pz [61=1]
10 429 oozskoza4 ver | IFN
Wer -0
VL
-0 -
- 30 \ A 4
_—4U vl 1
o i | L"A NAM N\ .l'.h A 1 -
l,,mn./b\_m \"llMﬂ IMM W ‘”‘\MW{JLMMML N
2C

Center 430 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 25 Khiz Power 28.24 dBm
Adjacent Channel

O N Lower -30.63 dBm
Spacing 20 kHz Upper -29.59 dBm

Date: 31.0CT.2024 09:01:17
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8.7.16 12.5 kHz Signal, Downlink, AGC+3dB, 430 MHz
® 4 RBA 300 Hz Marker 2 [TL ]
VBA 3 kHz —25.85 dEx
Ref 31 dimn ALt 5 dB SNI 1.15 s 430.018750000 MHz
30 Offdget 40.4| dB Matker 1 [TL ]
— 20 P7.80 d=x
10 429 oozskoza4 ver | IFN
1 e
™ w0
IVL
——20
I~ —3(
. A | .
RPN OO P S LS YOO/ SR G I
M i VT ) 7,
C
Center 430 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 Kz Power 31.27 dBm
Adjacent Channel _
Boncwidin 10 i Lower 26.23 dBm
Spacing 20 Kz Upper -25.10 dBm

Date: 31.0CT.2024 09:00:50
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IMSTECTION & AMALYSIS
8.7.17 25 kHz Signal, Downlink, AGC, 430 MHz
@ 4 REBA 300 Hz Marker 1 [Tl ]
VBA 3 kHz 24.55 dex
Ref 31 dBm *Att 5 dB SNTI 1.15 s 430.012500000 MHz
30 |offdet |40.1] aB r Matker [2 [TL 1
— 20 —PIL.89% dar
10 4230 1023768025 IV E
Wy [-10
IVL
——20
——30 F
L | .
wV M, [ Ay
__5U4,Mhl WA WU\HMM\W T &%ﬁ,dq | =
[T | '4
Mﬁﬁ v T L f

Center 430 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 50 Khz Power 27.89 dBm
Adjacent Channel

O N Lower -31.60 dBm
Spacing 40 kHz Upper -30.93 dBm

Date: 31.0CT.2024 09:07:49
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8.7.18 25 kHz Signal, Downlink, AGC+3dB, 430 MHz
@ S REA 300 Hz Marker 1 [T1 ]
VBA 3 kHz 27.38 dEx
Ref 31 dimn *Act 5 dB ST 1.151 s 430.012500000 MHz
30 | Offget 40.1 aB Matker |2 [TL ]
— 20 —¥7.06 dar
10 4230 103768025 IV E
Wasr [ 10
IVL
——20 ?
——30
- N
] Al | N
Wy 1 e
v 2c
Center 430 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 Khz Power 30.73 dBm
Adjacent Channel _
Boncwidin 10 i Lower 28.01 dBm
Spacing 40 kHz Upper -26.84 dBm

Date: 31.0CT.2024 09:08:09

Page 124 of 164

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

<4

/N

8.7.19 6.25 kHz Signal, Uplink, AGC, 406.1 MHz

# RBA 300 Hz Marker 2 [TL ]
VBR 3 kHz -80.33 dir
Ref —10 dEm *Att 5 dB SNT 1.15 s 406.113141026 MHz
Offdet 40.4 cB v Mafker 1 [T} ]
) —I8.39 d=x
_—BU A0 'W{\j IaY Vil 2 _NET- E
2 =R
Wnr [-s0
IVL
- —60
- -
iy A T Vg
sy AL | LTSI TN
Lgg -
- —100 Eas
2C
Center 406.1 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 12.5 kiz Power -14.84 dBm
Adjacent Channel _
it — Lower 69.37 dBm
Spacing 12.5 KHz Upper -70.15 dBm

Date: 4.NOV.2024 15:31:22
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8.7.20 6.25 kHz Signal, Uplink, AGC+3dB, 406.1 MHz

4 REA 300 Hz Marker 2 [T1 ]
VBA 3 KHz -83.71 dbn
Ref —10 dBm “art 5 dB SWI 1.15 s 406.113141026 MHz
Offget 40.4 B Y Matker 1 [T] ]
) —I5. [e=1]
__30 A0 '1{\fﬂ Vil 2 _NET- E
ey [
ey [ 50
IVL
- —60
- —70
- " Ull‘ =
A S " T T LY e
= v U M BS
- —100 Eas
zc
Center 406.1 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 12.5 kiz Power -11.84 dBm
Adjacent Channel _
Eomcwicith — Lower 69.29 dBm
Spacing 12.5 kHz Upper -69.44 dBm

Date: 4.NOV.2024 15:31:41

Page 126 of 164

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

S
//’A[NDUSTRIAL (352) 472-5500 / testing@industrial-ia.com
IMSTECTION & AMNALYSIS
8.7.21 12.5 kHz Signal, Uplink, AGC, 406.1 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —83.92 dbEnx
Ref O dEmn *Act 5 dB SWI 1.15 s 406.120833333 MHz
Offget 40.4) B Marker 1 [TL ]
le) 7 —I8.10 de=x
_—ZU A0 aleel= S) VAVARR\V, = E
.
Wnr [-40
IVL
I~ —50
——cQ
——70
| | x
Center 406.1 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 KHz Power -14.87 dBm
Adjacent Channel _
Eomcbridith - Lower ©8.58 dBm
Spacing 20 KHz Upper -68.78 dBm

Date: 4.NOV.2024 15:42:39
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8.7.22 12.5 kHz Signal, Uplink, AGC+3dB, 406.1 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —80.63 dBx
Ref O dBm *Att 5 dB SWI 1.15 s 406.120833333 MHz
Offdet 40.4| dB 3 Matker 1 [T ]
——10 v 5.08 dir
_—ZU A0 003 f) VAVARR Y, &C E
1 =R
EheY [-40
IVL
——50
——60
I~ —70 S
n n m n [l Al .
T T AT Pl YT A PR =
- —°0 | IE
2C
Center 406.1 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 25 Kz Power -11.85 dBm
Adjacent Channel _
i, —— Lower 67.96 dBm
Spacing 20 kHz Upper -68.23 dBm

Date: 4.NOV.2024 15:42:18
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METECTION & AMALYSIS

<4

/N

8.7.23 25 kHz Signal, Uplink, AGC, 406.1 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]
VEA 3 kHz —84.15 din
Ref 0O dbm “art 5 dB SWI 1.15 s 406.137339744 MHz
Offget |40.4] aB Mafker |1 [T] ]
I —10 T —I8.10 d&x
- T 1 A0 Ial _ Q74 DT E
_ZU =
1 Rl
Wmr [-40
- IVL
- —60
-—70
n Il
e B
ot JW""&MMM‘N’]M L T M‘W\ =
| pos
Center 406.1 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 50 Kiz Power -14.88 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 69.77 dBm
Spacing 40 kHz Upper -71.12 dBm

Date: 4.NOV.2024 15:45:09
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8.7.24 25 kHz Signal, Uplink, AGC+3dB, 406.1 MHz
@ 4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kiz —85.57 dbEx
Ref O dBm *Att 5 dB SWI 1.15 s 406.137339744 MHz
Offget |40.4( B . Matrker (1 [T} ]
10 v —15.08 dbex
_—ZU A0 O - f) 4 IV E
m* —30
Wasr [-40
I~ —50 L
- —c0
——70
A e -
T i L
2C
Center 406.1 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth S0 Kz Power -11.85 dBm
Adjacent Channel
Eomricth - Lower -69.53 dBm
Spacing 40 kHz Upper -69.97 dBm

Date: 4.NOV.2024 15:45:32

Page 130 of 164

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


mailto:testing@industrial-ia.com

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

4
//’AINDUSTRIAL (352) 472-5500 / testing@industrial-ia.com
IMSTECTION & AMALYSIS
8.7.25 6.25 kHz Signal, Uplink, AGC, 420 MHz
@ 4 REBA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —82.02 dEx
Ref 0 dBmn * Attt 5d SNI 1.15 s 420.012179487 MHz
Offget 40.4 dB Marker 1 [TL ]
——1Q ‘—} —17. e =14
_—ZU A20) f\[\j IaY (vl - DNET- E
m* =30
Wasr [ 40
- =0 IVL
I~ —c0
——70
n 1 '} 1 n P2 1
j@wwwwwww G T S TN T e
C

Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 12.5 kHz Power -14.32 dBm
Adjacent Channel

ey, —— Lower -68.600 dBm
Spacing 12.5 KHz Upper -67.66 dBm

Date: 4.NOV.2024 15:33:42

Page 131 of 164

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
8.7.26 6.25 kHz Signal, Uplink, AGC+3dB, 420 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —81.71 d&x
Ref O dBm *Att 5 dB SWI 1.15 s 420.012179487 VHz
Offget 40.4 dB ) Marker 1 [TL ]
- 10 v —[Z.76 d=x
_—20 A20) (V\f IaY (vl 2 NI E
m* =30
Wasr [ 40
IVL
— —50
I~ —c0
——70
» " 1 A oy p‘ t - ,qA %l -
——o0 3E
C
Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 kiz Power -11.31 dBm
Adjacent Channel _
B dth 10 i Lower 66.59 dBm
Spacing 12.5 kHz Upper -65.86 dBm

Date: 4.NOV.2024 15:33:21
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METECTION & AMALYSIS

<4

/N

8.7.27 12.5 kHz Signal, Uplink, AGC, 420 MHz

4 RER 300 Hz Delta 2 [T1 ]
VBR 3 KHz —60.37 dB
Ref 0O dBm *Att 5 dB SWI 1.15 s 27.403846154 kilz
Offget  40.4| GB Matker 1 [T] ]
-0 7 =775 dax
_—ZU 1 Vil 2035 S) VAVARR Y, &C E
2 =R
ey [ 40
VL
- 50
- —60
-—70 B
| 1 1 L ' r i
_ DR AT WA [N R P I T T T WWNWWW s
——oQ0 < » =}
2C
Center 420 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 25 Khz Power -14.36 dBm
Adjacent Channel _
it — Lower 68.01 dBm
Spacing 20 kHz Upper -67.43 dBm

Date: 4.NOV.2024 15:41:11
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<4

/N

8.7.28 12.5 kHz Signal, Uplink, AGC+3dB, 420 MHz

@ J RBA 300 Hz Delta 2 [T1 ]
VBR 3 Kz -64.83 dB
Ref O dEmn *Act 5 dB SWI 1.15 s 27.4038460154 kHz
Offdet 40.4 dB ; Matker 1 [T] ]
-—10 Y —T4.75 dEv
L 415.003sbo74a v | PN
m . —30
ey [ 40
- =0 IVL
I~ —60
I~ —70 \ A >
| n [ Y
Al 0 i AR Ll WWWWWW«WW =
| | | | x
Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 25 KHz Power -11.37 dBm
Acjacent Chamnsl - Lower -69.01 dBm
Spacing 20 kHz Upper -67.91 dBm

Date: 4.NOV.2024 15:41:33
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METECTION & AMALYSIS

8.7.29 25 kHz Signal, Uplink, AGC, 420 MHz

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

4 REBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —94.43 dBx
Ref O dBm *Att 5 dB SWI 1.15 s 419.964262821 MHz
Offget |40.4] B Matker (1 [T] ]
I —10 7 —7.7% d&r
1 1 A20 101 2500000 NI
|
Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 50 Khz Power -14.42 dBm
Adjacent Channel
Eomcbridith - Lower 72.14 dBm
Spacing 40 kHz Upper -72.65 dBm

Date: 4.NOV.2024 15:47:41

PS
e
2C
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IMSTECTION & AMNALYSIS
8.7.30 25 kHz Signal, Uplink, AGC+3dB, 420 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —81.59 dbEx
Ref O dBm *Att 5 dB SWI 1.15 s 419.964262821 MHz
Offget 40.4 dB ,, Marker |1 [TL ]
—10 v —Z.73 b
_—20 420 1071 2500000 NET- E
m* —30
Wasr [ —40
IVL
I~ —50
I~ —c0
——70
| = Aot o 1ly "
AR R T AT A N ARG =
——o0 e
2C
Center 420 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 kiz Power -11.37 dBm
Adjacent Channel _
B dth 10 i Lower 68.53 dBm
Spacing 40 kHz Upper -68.80 dBm

Date: 4.NOV.2024 15:46:15
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8.7.31 6.25 kHz Signal, Uplink, AGC, 430 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —74.30 dBEx
Ref O dBm *Att 5 dB SNI 1.15 s 430.009455128 MHz
Offget 40.4 dB Marker 1 [TL ]
le) ¥ —I8.46 d=x
_—ZU A30) (\{\f IaY (vl 2 NI E
1 oI
Wasr [ 40
IVL
I~ —50
- —60
——70 \M‘ A
i LA ' A all Ll A
S FTVAIS T RCATAV A A R R ‘UW‘WWMM'\J\J\J.AMHIPS
- —o0 I3I
2C
Center 430 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 kHz Power -15.16 dBm
Adjacent Channel _
Eomricth 10 i Lower 66.50 dBm
Spacing 12.5 kHz Upper -66.46 dBm

Date: 4.NOV.2024 15:34:35
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METECTION & AMALYSIS

<4

/N

8.7.32 6.25 kHz Signal, Uplink, AGC+3dB, 430 MHz

* RBA 300 Hz Marker 2 [T1 ]

VBA 3 kiz —=77.07 dex

Ref O dBm *Att 5 dB SNI 1.15 s 430.009455128 MHz
Offget 40.4( B Marker 1 [T] ]

—I5.47 dbx
| 4230 0023004872 M E
—20 )

T
|
5
<)

B i;ml . I'W\ll‘\/l\w‘ A\m\‘_‘}hwn\;‘ h“MN lﬂ dww . A\Tf -

e
2C

Center 430 MHz 10 kHz/ Scan 100 kHz

Bandwidth 12.5 kHz Power -12.19 dBm

Adjacent Channel
Bandwidth 10 iz Lower -67.25 dBm

Spacing 12.5 Kz Upper -67.45 dBm

Date: 4.NOV.2024 15:36:40
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<4

/N

8.7.33 12.5 kHz Signal, Uplink, AGC, 430 MHz

4 REAX 300 Hz Marker 2 [T1 ]
VER 3 kiz —82.15 dbn
Ref 0O dbm “art 5 dB SWI 1.15 s 430.017948718 MHz
Offget  40.4| dB Matker 1 [TL ]
10 s —I5.63 dxx
_—ZU ‘ A30 00280000 MNET- E
1 =Rl
Wnr [-40
IVL
- 50
- —60
-—70
- 1 4 Il A Ulﬂl ‘L 2 ‘
A Jall AT MMMW”MM/UW&
| ] x
Center 430 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 25 Kiz Power -12.23 dBm
Adjacent Channel _
i, —— Lower 68.38 dBm
Spacing 20 kHz Upper -69.31 dBm

Date: 4.NOV.2024 15:39:08
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METECTION & AMALYSIS

8.7.34 12.5 kHz Signal, Uplink, AGC+3dB, 430 MHz

* RBA 300 Hz
VBR 3 KHz

Ref 0O dBm *Att 5 dB SNI 1.15 s

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

Marker 2 [T1 ]
—80.35 dix

430.017948718 MHz
Offdet 40.4 dB Mafker 1 [T} ]

10 i ~65 der

- o0 ] [ A0 006250000 M E
m S —30
ey [—40

- =0 IVL

I~ —60

I~ —70

A A ')l 1 +

" R r»f'\*l"ww*nmhﬂ T PP e o A =

_ | x

Center 430 MHz 10 kHz/ Span 100 kHz

Tx Channel

Bandwidth 25 KHz Power -15.23 dBm

Acjacent Chamnsl o Lower -68.09 dBm

Spacing 20 Kz Upper -67.42 dBm

Date: 4.NOV.2024 15:40:14
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IMSTECTION & AMALYSIS
8.7.35 25 kHz Signal, Uplink, AGC, 430 MHz
@ S REA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —82.35 dEx
Ref O dBm *Att 5 dB SNTI 1.15 s 429.962339744 MHz
Offget 40.4 dB Marker |1 [TL ]
——10 1 —18.52 dx
_—ZU ) 4 420 107 2500000 NET- E
1 o
Wy [—ad
IVL
— —50
- —60
——70
= 2 i 1 ! 1
AR et S UWMW S I
C
Center 430 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 Khz Power -15.27 dBm
Adjacent Channel _
Boncwidin 10 i Lower ©9.47 dBm
Spacing 40 kHz Upper -68.87 dBm

Date: 4.NOV.2024 15:48:41
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IMSTECTION & AMNALYSIS
8.7.36 25 kHz Signal, Uplink, AGC+3dB, 430 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —88.29 dEn
Ref O dEmn *Act 5 dB SNI 1.15 s 429.962339744 VHz
Offget 40.4) B Marker |1 [TL ]
-—10 & —5.50 dm
_—ZU A230 101 250000 N E
[
ey [ 40
IVL
I~ —50
——aQ
——70
- —80 | ! -
E
Center 430 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 50 kHz Power -12.75 dBm
Adjacent Channel _
Eomcbridith - Lower 72 .32 dBm
Spacing 40 kHz Upper -72.23 dBm

Date: 4.NOV.2024 15:49:02
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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, 406.1 MHz

@ 4 RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 27.23 dir
Ref 36.8 dRm *Att 5 dB SWT 100 ms 406.185897436 MHz
Offget 402 dB Markgr 2 [T1]]
L H —3$% 07 den
; Y 827.451923077 viz| PN
1 =
BAIDA
IVL
10
e PS
——10
D1 -13 ¢@Rm
-—20 Ie
2L
- —30 k\

:

TR i liodd | W s

I~ —50

——6e0

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.DEC.2024 11:13:37
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INSTECTION & AMALYSIS

8.8.2 1 GHz to 10t Harmonic, Downlink, 406.1 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -31.37 dBr

Ref 36.8 dBm *Att 5 dB SWT 45 ms 4.660576923 GHz

Offget 40}2 dB

[ BN
H“ - 20
VARDT
VL
10
L BS
--10
Dl -13 ¢Bm
- —20 =
ac
1

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.DEC.2024 11:17:02
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INSTECTION & AMALYSIS

8.8.3 30 MHz to 1 GHz, Downlink, 420 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz 26.59 dBr
Ref 36.8 dBm *Att 5 dB SWT 100 ms 420.176282051 MHz
Offfet 40|2 oB Markdr 2 [T1[]
- 30 - —37.83 g
y 827.451923077 vHz| PN
1 .
B‘lDA
IVL
- 10
- PS
- 10
Dl —13 {Em
e ==
2C

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.DEC.2024 11:14:22
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INSTECTION & AMALYSIS

8.8.4 1 GHz to 10 Harmonic, Downlink, 420 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -31.43 dBRr

Ref 36.8 dBm *Att 5 dB SWT 45 ms 4.818750000 GHz

Offget 40}2 dB

[ BN
H“ - 20
VARDT
VL
10
L BS
--10
Dl -13 ¢Bm
- —20 =
ac
1

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.DEC.2024 11:33:21
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INSTECTION & AMALYSIS

8.8.5 30 MHz to 1 GHz, Downlink, 430 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz 20.32 dBr
Ref 36.8 dBm *Att 5 dB SWT 100 ms 429.503205128 MHz
Offfet 40|2 oB Markdr 2 [T1[]
- 30 —37.40 g
827.451923077 vHz| PN
m— 20
IVL
- 10
. -
- 10
Dl -13 {iBm
e ==
2C
- 30
ffN Pk T2
- —40 T
AL UWMMW WMMMWWMWJ
- 50
——o0
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.DEC.2024 11:14:54
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INSTECTION & AMALYSIS

8.8.6 1GHz to 10 Harmonic, Downlink, 430 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -30.91 dBRr

Ref 36.8 dBm *Att 5 dB SWT 45 ms 7.439903846 GHz

Offget 40}2 dB

[ BN
H“ - 20
VARDT
VL
10
L BS
--10
Dl -13 ¢Bm
- —20 =
ac
1

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.DEC.2024 11:15:46
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INSTECTION & AMALYSIS

8.8.7 30 MHz to 1 GHz, Uplink, 406.1 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz —13.39 dBr
Ref 36.8 dBm *Att 5 dB SWT 100 ms 406.185897436 MHz
Offpet  40|2 OB Markdr 2 [T1[]
L —41 .14 dex
723.301284051 vHz|IPN
1 gl
BAID!A!
IVL
10
- PS
——10 T
D1 -13 {iBm
- —20 =
2C
- —30
2
WMWJWhWWMWMW
- —50
——o0
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 2.JAN.2025 09:36:40
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INSTECTION & AMALYSIS

8.8.8 1GHz to 10" Harmonic, Uplink, 406.1 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -30.98 dBRr

Ref 36.8 dBm *Att 5 dB SWT 45 ms 3.609855769 GHz

Offget 40}2 dB

- 30
PN

20
/ZTEWN
IVL

10

I~ —10

D1 —13 ¢@Bm

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 2.JAN.2025 09:59:26
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INSTECTION & AMALYSIS

8.8.9 30 MHz to 1 GHz, Uplink, 420 MHz

@ 4 RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —10.49 drr
Ref 36.8 dBm * Attt 5 dB SWT 100 ms 420.176282051 MHz
Offget 4012 dB Marker 2 [T1]]
- <o —4(). 10 diy
530.54487]1795 MvHz|IFN
|
B‘lnA
IVL
10
- BS
s
-—10
D1 =13 ¢Bm
) i » =}
2c
- —30
5
T SARY W LITIPYWATRVYY PO WTTEYVA e IR P FUEVTTPYEY TR NI TTWTTS (T T WP PRV
e
- —c0
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 2.JAN.2025 09:51:51
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INSTECTION & AMALYSIS

8.8.10 1 GHz to 10" Harmonic, Uplink, 420 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -31.49 dBRr

Ref 36.8 dBm *Att 5 dB SWT 45 ms 3.609855769 GHz

Offget 40}2 dB

- 30
PN

20
/ZTEWN
IVL

10

I~ —10

D1 —13 ¢@Bm

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 2.JAN.2025 10:01:13
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8.8.11 30 MHz to 1 GHz, Uplink, 430 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz -16.70 dRr
Ref 36.8 dBm *Att 5 dB SWT 100 ms 429.503205128 MHz
Offpet  40|2 OB Markgr 2 [T1]]
30 —4(). 49 dry
104.615384615 MHz| PN
1 gl
BAID!A!
IVL
10
- .
-—10
DL —13 ¢iBm T
A 4
) 3ae
2C
- —30
2
4
MWWWUWWWWW
e
——o0
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 2.JAN.2025 09:55:05
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8.8.12 1 GHz to 10" Harmonic, Uplink, 430 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -31.46 dBRr

Ref 36.8 dBm *Att 5 dB SWT 45 ms 4.118269231 GHz

Offget 40}2 dB

- 30
PN

20
VAIDT

IVL

10

I~ —10

D1 —13 ¢@Bm

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 2.JAN.2025 10:02:37
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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 N
1
S
urm Ar SR

Radiated Test Setup, Above 1000 MHz

Spoctrum Analyrer | Recoiver
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Radiated Emissions, Tabular Data

8.9.1 Downlink, 406.1 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)

406.10 812.20 PK 21.50 H -3.38 21.56 3.00 39.68 -57.70 -13.00 44.70
406.10 812.20 PK 22.00 \ -3.38 21.56 3.00 40.18 -57.20 -13.00 44.20
406.10 1218.30 PK 22.50 H -4.05 28.36 3.00 46.81 -50.57 -13.00 37.57
406.10 1218.30 PK 22.30 \ -4.05 28.36 3.00 46.61 -50.77 -13.00 37.77
406.10 1624.40 PK 21.40 H -4.75 28.26 3.00 44.91 -52.47 -13.00 39.47
406.10 1624.40 PK 21.20 \ -4.75 28.26 3.00 44.71 -52.67 -13.00 39.67
406.10 2030.50 PK 21.70 H -5.44 31.58 3.00 47.84 -49.54 -13.00 36.54
406.10 2030.50 PK 22.20 Vv -5.44 31.58 3.00 48.34 -49.04 -13.00 36.04
406.10 2436.60 PK 49.20 H -5.91 32.36 3.00 75.66 -21.72 -13.00 8.72
406.10 2436.60 PK 57.00 \ -5.91 32.36 3.00 83.46 -13.92 -13.00 0.92
406.10 2842.70 PK 24.40 H -6.36 32.37 3.00 50.41 -46.97 -13.00 33.97
406.10 2842.70 PK 24.60 \ -6.36 32.37 3.00 50.61 -46.77 -13.00 33.77
406.10 3248.80 PK 21.50 H -6.81 32.78 3.00 47.47 -49.91 -13.00 36.91
406.10 3248.80 PK 21.60 \% -6.81 32.78 3.00 47.57 -49.81 -13.00 36.81
406.10 3654.90 PK 22.70 H -7.18 33.21 3.00 48.73 -48.65 -13.00 35.65
406.10 3654.90 PK 22.60 Vv -7.18 33.21 3.00 48.63 -48.75 -13.00 35.75
406.10 4061.00 PK 20.80 H -7.61 33.42 3.00 46.60 -50.77 -13.00 37.77
406.10 4061.00 PK 20.60 \% -7.61 33.42 3.00 46.40 -50.97 -13.00 37.97
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8.9.2 Uplink, 406.1 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)

406.10 812.20 PK 21.40 H -3.38 21.56 3.00 39.58 -57.80 -13.00 44.80
406.10 812.20 PK 22.30 \ -3.38 21.56 3.00 40.48 -56.90 -13.00 43.90
406.10 1218.30 PK 22.30 H -4.05 28.36 3.00 46.61 -50.77 -13.00 37.77
406.10 1218.30 PK 22.00 \ -4.05 28.36 3.00 46.31 -51.07 -13.00 38.07
406.10 1624.40 PK 20.80 H -4.75 28.26 3.00 44.31 -53.07 -13.00 40.07
406.10 1624.40 PK 21.30 Vv -4.75 28.26 3.00 44.81 -52.57 -13.00 39.57
406.10 2030.50 PK 21.60 H -5.44 31.58 3.00 47.74 -49.64 -13.00 36.64
406.10 2030.50 PK 21.60 \ -5.44 31.58 3.00 47.74 -49.64 -13.00 36.64
406.10 2436.60 PK 23.90 H -5.91 32.36 3.00 50.36 -47.02 -13.00 34.02
406.10 2436.60 PK 23.60 Vv -5.91 32.36 3.00 50.06 -47.32 -13.00 34.32
406.10 2842.70 PK 24.30 H -6.36 32.37 3.00 50.31 -47.07 -13.00 34.07
406.10 2842.70 PK 24.90 Vv -6.36 32.37 3.00 50.91 -46.47 -13.00 33.47
406.10 3248.80 PK 21.30 H -6.81 32.78 3.00 47.27 -50.11 -13.00 37.11
406.10 3248.80 PK 21.50 \ -6.81 32.78 3.00 47.47 -49.91 -13.00 36.91
406.10 3654.90 PK 22.80 H -7.18 33.21 3.00 48.83 -48.55 -13.00 35.55
406.10 3654.90 PK 22.50 \ -7.18 33.21 3.00 48.53 -48.85 -13.00 35.85
406.10 4061.00 PK 20.30 H -7.61 33.42 3.00 46.10 -51.27 -13.00 38.27
406.10 4061.00 PK 20.70 \Y -7.61 33.42 3.00 46.50 -50.87 -13.00 37.87
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8.9.3 Downlink, 420 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)

420.00 840.00 PK 21.60 H -3.45 22.19 3.00 40.34 -57.04 -13.00 44.04
420.00 840.00 PK 21.40 Vv -3.45 22.19 3.00 40.14 -57.24 -13.00 44.24
420.00 1260.00 PK 20.20 H -4.17 28.84 3.00 44.87 -52.50 -13.00 39.50
420.00 1260.00 PK 20.30 \ -4.17 28.84 3.00 44.97 -52.40 -13.00 39.40
420.00 1680.00 PK 21.80 H -4.72 28.97 3.00 46.05 -51.33 -13.00 38.33
420.00 1680.00 PK 21.60 Vv -4.72 28.97 3.00 45.85 -51.53 -13.00 38.53
420.00 2100.00 PK 21.70 H -5.52 31.46 3.00 47.64 -49.74 -13.00 36.74
420.00 2100.00 PK 21.90 \ -5.52 31.46 3.00 47.84 -49.54 -13.00 36.54
420.00 2520.00 PK 24.20 H -5.99 32.48 3.00 50.69 -46.69 -13.00 33.69
420.00 2520.00 PK 24.30 Vv -5.99 32.48 3.00 50.79 -46.59 -13.00 33.59
420.00 2940.00 PK 23.60 H -6.46 32.54 3.00 49.68 -47.69 -13.00 34.69
420.00 2940.00 PK 23.50 Vv -6.46 32.54 3.00 49.58 -47.79 -13.00 34.79
420.00 3360.00 PK 22.80 H -6.91 32.64 3.00 48.54 -48.84 -13.00 35.84
420.00 3360.00 PK 22.90 \ -6.91 32.64 3.00 48.64 -48.74 -13.00 35.74
420.00 3780.00 PK 21.90 H -7.32 33.28 3.00 47.86 -49.52 -13.00 36.52
420.00 3780.00 PK 22.40 \ -7.32 33.28 3.00 48.36 -49.02 -13.00 36.02
420.00 4200.00 PK 21.80 H -7.74 33.48 3.00 47.54 -49.84 -13.00 36.84
420.00 4200.00 PK 21.60 \ -7.74 33.48 3.00 47.34 -50.04 -13.00 37.04
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8.9.4 Uplink, 420 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)

420.00 840.00 PK 21.10 H -3.45 22.19 3.00 39.84 -57.54 -13.00 44.54
420.00 840.00 PK 21.40 Vv -3.45 22.19 3.00 40.14 -57.24 -13.00 44.24
420.00 1260.00 PK 19.70 H -4.17 28.84 3.00 44.37 -53.00 -13.00 40.00
420.00 1260.00 PK 20.70 \ -4.17 28.84 3.00 45.37 -52.00 -13.00 39.00
420.00 1680.00 PK 21.00 H -4.72 28.97 3.00 45.25 -52.13 -13.00 39.13
420.00 1680.00 PK 21.40 Vv -4.72 28.97 3.00 45.65 -51.73 -13.00 38.73
420.00 2100.00 PK 21.60 H -5.52 31.46 3.00 47.54 -49.84 -13.00 36.84
420.00 2100.00 PK 21.60 \ -5.52 31.46 3.00 47.54 -49.84 -13.00 36.84
420.00 2520.00 PK 23.90 H -5.99 32.48 3.00 50.39 -46.99 -13.00 33.99
420.00 2520.00 PK 25.00 Vv -5.99 32.48 3.00 51.49 -45.89 -13.00 32.89
420.00 2940.00 PK 23.50 H -6.46 32.54 3.00 49.58 -47.79 -13.00 34.79
420.00 2940.00 PK 24.00 Vv -6.46 32.54 3.00 50.08 -47.29 -13.00 34.29
420.00 3360.00 PK 23.00 H -6.91 32.64 3.00 48.74 -48.64 -13.00 35.64
420.00 3360.00 PK 22.80 \ -6.91 32.64 3.00 48.54 -48.84 -13.00 35.84
420.00 3780.00 PK 22.50 H -7.32 33.28 3.00 48.46 -48.92 -13.00 35.92
420.00 3780.00 PK 21.80 \ -7.32 33.28 3.00 47.76 -49.62 -13.00 36.62
420.00 4200.00 PK 21.30 H -7.74 33.48 3.00 47.04 -50.34 -13.00 37.34
420.00 4200.00 PK 21.40 \ -7.74 33.48 3.00 47.14 -50.24 -13.00 37.24
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8.9.5 Downlink, 430 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)

430.00 860.00 PK 21.90 H -3.49 22.36 3.00 40.77 -56.61 -13.00 43.61
430.00 860.00 PK 21.60 Vv -3.49 22.36 3.00 40.47 -56.91 -13.00 43.91
430.00 1290.00 PK 22.30 H -4.25 29.20 3.00 47.25 -50.13 -13.00 37.13
430.00 1290.00 PK 22.50 \ -4.25 29.20 3.00 47.45 -49.93 -13.00 36.93
430.00 1720.00 PK 21.00 H -4.79 29.51 3.00 45.72 -51.66 -13.00 38.66
430.00 1720.00 PK 21.90 Vv -4.79 29.51 3.00 46.62 -50.76 -13.00 37.76
430.00 2150.00 PK 21.90 H -5.58 31.37 3.00 47.70 -49.68 -13.00 36.68
430.00 2150.00 PK 21.80 \ -5.58 31.37 3.00 47.60 -49.78 -13.00 36.78
430.00 2580.00 PK 23.80 H -6.07 32.57 3.00 50.30 -47.07 -13.00 34.07
430.00 2580.00 PK 23.80 Vv -6.07 32.57 3.00 50.30 -47.07 -13.00 34.07
430.00 3010.00 PK 21.50 H -6.53 32.76 3.00 47.73 -49.65 -13.00 36.65
430.00 3010.00 PK 21.30 Vv -6.53 32.76 3.00 47.53 -49.85 -13.00 36.85
430.00 3440.00 PK 21.20 H -6.99 32.57 3.00 46.78 -50.60 -13.00 37.60
430.00 3440.00 PK 21.20 \ -6.99 32.57 3.00 46.78 -50.60 -13.00 37.60
430.00 3870.00 PK 21.60 H -7.44 33.47 3.00 47.64 -49.74 -13.00 36.74
430.00 3870.00 PK 20.20 \ -7.44 33.47 3.00 46.24 -51.14 -13.00 38.14
430.00 4300.00 PK 22.50 H -7.83 33.51 3.00 48.18 -49.20 -13.00 36.20
430.00 4300.00 PK 22.00 \ -7.83 33.51 3.00 47.68 -49.70 -13.00 36.70
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8.9.6 Uplink, 430 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)

430.00 860.00 PK 21.10 H -3.49 22.36 3.00 39.97 -57.41 -13.00 44.41
430.00 860.00 PK 21.40 Vv -3.49 22.36 3.00 40.27 -57.11 -13.00 44.11
430.00 1290.00 PK 22.70 H -4.25 29.20 3.00 47.65 -49.73 -13.00 36.73
430.00 1290.00 PK 22.60 \ -4.25 29.20 3.00 47.55 -49.83 -13.00 36.83
430.00 1720.00 PK 21.40 H -4.79 29.51 3.00 46.12 -51.26 -13.00 38.26
430.00 1720.00 PK 21.50 Vv -4.79 29.51 3.00 46.22 -51.16 -13.00 38.16
430.00 2150.00 PK 21.60 H -5.58 31.37 3.00 47.40 -49.98 -13.00 36.98
430.00 2150.00 PK 22.00 \ -5.58 31.37 3.00 47.80 -49.58 -13.00 36.58
430.00 2580.00 PK 24.40 H -6.07 32.57 3.00 50.90 -46.47 -13.00 33.47
430.00 2580.00 PK 23.80 Vv -6.07 32.57 3.00 50.30 -47.07 -13.00 34.07
430.00 3010.00 PK 21.70 H -6.53 32.76 3.00 47.93 -49.45 -13.00 36.45
430.00 3010.00 PK 21.90 Vv -6.53 32.76 3.00 48.13 -49.25 -13.00 36.25
430.00 3440.00 PK 21.80 H -6.99 32.57 3.00 47.38 -50.00 -13.00 37.00
430.00 3440.00 PK 21.70 \ -6.99 32.57 3.00 47.28 -50.10 -13.00 37.10
430.00 3870.00 PK 21.00 H -7.44 33.47 3.00 47.04 -50.34 -13.00 37.34
430.00 3870.00 PK 21.50 \ -7.44 33.47 3.00 47.54 -49.84 -13.00 36.84
430.00 4300.00 PK 22.00 H -7.83 33.51 3.00 47.68 -49.70 -13.00 36.70
430.00 4300.00 PK 22.10 \ -7.83 33.51 3.00 47.78 -49.60 -13.00 36.60
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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 12/18/2024
TR_19228-25_FCC 90_UHF LB_Booster ’ 3.2 Updated 2/21/202>
Class B 3 Updated pages 1, 11 4/1/2025
4 Updated brief 05/22/2025
description
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END OF TEST REPORT
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