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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

A description as well as unambiguous identification of the EUT(s) tested. Where more than one sample
is required for technical reasons (such as the use of connected units for the purpose of conducted
output power testing where the product units will have integral antennas), each specific test shall
identify which unit was tested.

Identification

FCC ID: P3THRHU-B

Brief Description VHF: 136 - 174MHz

UHF Low Band: 406.1 - 430MHz

UHF: 450 — 512MHz

PS800: 806 - 824 / 851 — 869MHz

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

Model(s) # HRHU1L24S33
Firmware version N/A
Software version N/A
Serial Number 24044595FU

Technical Characteristics

Frequency Range 136 MHz- 174 MHz
RF O/P Power (Max.) DL: 24.61dBm
UL: -11.21dBm
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)
150.8 MHz
136 MHz- 174 MHz Downlink 160 MHz
173 MHz
150.8 MHz
136 MHz- 174 MHz Uplink 160 MHz
173 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.

Page 13 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

<4

/N

INDUSTRIAL

METECTION & AMALYSIS

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

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

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).

INDUSTRIAL

S ANALYSIS

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

No method of measurement is specified. The result has been calculated based on all available

information.

Test Results

EUT Operating Voltage (V)

EUT Current (A)

Power at the Final Amplifier
(W)

10

0.010364

1.14
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8.2 RF Output Power & Gain

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

Test Setup
SIGNAL BOOSTER STANDARD
TESTSIGNAL [— = (0 2O TRANLE)I\,QSTER N iy
Test Results, Power Output
Link Direction Max Power Output (dBm) Max Power Output (W)
Downlink 24.61 0.289
Uplink -11.21 0.000070
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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 -62.3 22.76 85.06

150.8
AGC+3 -59.3 22.77 82.07
AGC -58.3 22.96 81.26

Downlink 160

AGC+3 -55.3 22.95 78.25
73 AGC -59.5 24.61 84.11
AGC+3 -56.3 24.61 80.91
AGC -59.4 -14.03 73.43

150.8
AGC+3 -56.4 -11.43 67.83
AGC -56 -11.31 67.31

Uplink 160

AGC+3 -53 -11.21 64.21
7 AGC -60.2 -11.63 71.83
AGC+3 -57.2 -11.56 68.76

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

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

Test Setup
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
136 MHz- 174 MHz Downlink > 75 kHz Class B
136 MHz- 174 MHz Uplink > 75 kHz Class B
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Out-of-band Rejection, Spectrum Plots

8.3.1 Downlink, Class B

@ 4 RBW 500 kHz Delta 2 [Tl ]

VBW 2 MHz 20.50 dB

Ref 45.4 dBm *Att O dB SWT 2.5 ms 881.410256410 kHz
Offfet 404 dB Markdr 1 [T1|]

- 40 o1 dbn

5 149.13461%385 viz| PN

30 MaTRFT S LI []

= 30.41 cBr
Hh‘_'__‘-‘_‘-'\—\h_,_l—'_"_’ i

AT \ 1%0.01602%641 MH

20 \ IVL

10 T LU./iJJ T \

Start 140 MHz 5 MHz/ Stop 190 MHz

Date: 31.0CT.2024 10:43:26
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8.3.2 Uplink, Class B

@ 4 RBN 500 kHz Delta 2 [T1 ]
VBN 2 MHz -0.17 dB
Ref 5.4 dBm *Att 0 dB SWT 2.5 ms 21.522435897 MHz
Offget 40}4 dB Markgr 1 [T1]|]
- C —34.70 dmn
| 149.375000000 Mz | PN
——10 VETRET S L[]
= /’MWW"\AWM\I\ -1%.04 cBr
e B 1 200641026 VH
—20Q I \ IVL
=5 DI —32.p4 dBm I !
[ ] e
I~ —40 / S BS
- —50 ,
NV SWENTTINVN | W WP N IV.V) 7 OTNgW 17 ¥ RN Wr\.nuﬂ\hﬂv\k‘ﬂwwww\-
—&0 B
2C
- —70
- —80
e
- —100
- —110
Center 160 MHz 8.5 MHz/ Span 85 MHz

Date: 4.NOV.2024 10:07:33
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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 90 136 MHz- 174 MHz 6.25/12.5/25

Applicable Input Signals

Signal Occupied Bandwidth (kHz) Repre[s)zzit;i;/fof(r:)ission
CW N/A N/A

6.25 kHz FM 4.039 4K04F3E

12.5 kHz FM 7933 7K93F3E

25 kHz FM 10.417 10K4F3E

C4FM (P25 Phase 1) 8.133 8K13F1D, 8K13F1E

HCPM (P25 Phase Il SU) 8.133 8K13F1W
HDQPSK (P25 Phase Il BS) 9.816 9K82F1D, 9K82F1E, 9K82D7W
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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 4.039 4.039 0
12.5 kHz FM @ AGC 7.892 7.892 0
25 kHz FM @ AGC 12.500 10.417 2.083
Downlink 150.8
C4FM @ AGC 8.133 7.973 0.16
HCPM @ AGC 8.013 7.772 0.241
HDQPSK @ AGC 9.776 9.615 0.161
6.25 kHz FM @ AGC 4.039 4.039 0
12.5 kHz FM @ AGC 7.892 7.893 0.001
25 kHz FM @ AGC 12.500 10.256 2.244
Downlink 160
C4FM @ AGC 8.133 8.133 0
HCPM @ AGC 8.013 8.133 0.12
HDQPSK @ AGC 9.776 9.8716 0.04
6.25 kHz FM @ AGC 4.039 4.039 0
12.5 kHz FM @ AGC 7.892 7.933 0.041
25 kHz FM @ AGC 12.500 10.417 2.083
Downlink 173
C4FM @ AGC 8.133 7.732 0.401
HCPM @ AGC 8.013 8.053 0.04
HDQPSK @ AGC 9.776 9.856 0.08
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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 4.039 4.039 0
12.5 kHz FM @ AGC 7.892 7.893 0.001
25 kHz FM @ AGC 12.500 10.417 2.083
Uplink 150.8
C4FM @ AGC 8.133 7.933 0.2
HCPM @ AGC 8.013 8.173 0.16
HDQPSK @ AGC 9.776 9.696 0.08
6.25 kHz FM @ AGC 4.039 4.039 0
12.5 kHz FM @ AGC 7.892 7.933 0.041
25 kHz FM @ AGC 12.500 10.417 2.083
Uplink 160
C4FM @ AGC 8.133 8.053 0.08
HCPM @ AGC 8.013 8.053 0.04
HDQPSK @ AGC 9.776 9.575 0.201
6.25 kHz FM @ AGC 4.039 4.039 0
12.5 kHz FM @ AGC 7.892 7.933 0.041
25 kHz FM @ AGC 12.500 10.417 2.083
Uplink 173
C4FM @ AGC 8.133 7.973 0.16
HCPM @ AGC 8.013 8.013 0
HDQPSK @ AGC 9.776 9.816 0.04
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Input VS Output, Input Spectrum Plots

8.5.1 6.25 kHz FM, Input Signal

® 4 RBN 100 Hz
VBW 300 Hz

Ref O dBm *Att 5 dB SWI' 1.15 s

Marker 1 [T1 ]
—2.23

150.

812514744

dBr
MHz

__g/‘ =
2
n

OBW
Termp

4103974
1| [Tl Of
—1

590
B
03

kHz

la|='d

0181049
2([T1 Oy

1872
V]

MHz

—

=T

01814534

615

MHz

=30

—
\_\

— |
—1 |

~—90

—100

Center 150.8125 MHz 920 Hz/

Date: 6.0CT.2020 20:19:00

Span 9.2 kHz

o
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8.5.2 12.5 kHz FM, Input Signal

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -5.93 dBr
Ref 0O dBm *Att 5 dB SWI 3 s 150.811498397 MHz
C Offget 4014 dB 1 OBW [7.892628205 kHz
TTMTIT YCHECK PASS Temp |1 [T1 CBW]
m—10 o4 =2 = ||IFN
1%0.808578718 MHz
m Temp |2 [T1 OBW]
Araw — —20 1 ) — AT
v 1%0.81646¢$346 MHz
=30
PS
[~ —40
T vP3K D
< » =]
- (l ‘r\ | a0
4 (‘ ] ]
=70
™ —o0 L
—100
Center 150.8125 MHz 2.5 kHz/ Span 25 kHz
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8.5.3 25 kHz FM, Input Signal

® 4 RBW 300 Hz Marker 1 [T1 ]
VBN 1 kHz -8.16 dBr
Ref 0O dBm *Att O dB SWIr 1.15 s 150.816506410 MHz
C Offget 4014 dB OBW 12.500000000 kHz
LIMIT CHECK 1 \PAgE Temp (1 [T1 OPBW]
L G = 4 e IPN
1%0.806250p000 MHz
m # Temp |2 [T1 OBW]
ALY - o0 - —2 P07
IVL
1%0.818750000 MHz
il ’n
~—40 L u
- | |
—50 U'
< » =]
- 60 ac
. n |
A ' I
-0
—100
Center 150.8125 MHz 10 kHz/ Span 100 kHz
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8.5.4 C4FM, Input Signal

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -8.22 dRr
Ref 0 dBm *Att 5 dB SWT 3 s 150.811658654 MHz
¢ Offpet 40}4 cB OBW [8.133012821 kHz

TIMIT CHECK PASS Temp |1 [T1 CBW]

Temp |2 [T1 OBW]

L 10 1 . —o4 41 e ||IFN
1%0.808493590 MHz
=2
T2

=74 T

- oo : _
130.816626603 Mz T
- JU 1
| 1 ! BS
—40
" VBSK D

| I,
h A

0

—100

Center 150.8125 MHz 2.5 kHz/ Span 25 kHz
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8.5.5 H-CPM, Input Signal

® 4 RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -8.38 dRr
Ref 0 dBm *Att 5 dB SWT 3 s 150.812099359 MHz
¢ Offpet 40}4 dB OBW [8.01282(513 kHz
IJIMIT CHHCK  PA$S Temp |1 [T1 ORW]
- 10 1 — 5 dRr “
1%0.808493590 MHz
= 1’4 Temp (2 [T1 OfW]
ALY || IM _ .
—20 T OO0 T
| IVL
ﬁ 1$0.8165046410 MHz
~—30 l ‘,‘,‘;l\
BS
40 i
" VBSK D |)‘
e
-_ 2
4 N
=70 L U
——80 u J
=90 1‘
—100
Center 150.8125 MHz 2.5 kHz/ Span 25 kHz
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8.5.6 H-DQPSK, Input Signal

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

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -9.36 dmr
Ref 0 dBm *Att 5 dB SWI 3 s 150.812860577 MHz
C Offget 4014 dB OBW [9.775641026 kHz
IIMIT CHECK — PAgS Tamp |1 [T1 OBW]
- 10 , M o4 40 = ||IFN
MMWW\] ‘MA 130.80765244 MHz
= || Tamp|2 rT1 oWl
ey L IF,K 2 N .
—20 =z - ToOQT
T IVL
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~—30 f
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) » ol
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- —70
=80 \
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8.5.7 6.25 kHz, FM, DL Mask E, AGC, 150.8 MHz

®

BAIDA

Date:
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Marker 1 [T1 ]
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8.5.8 6.25 kHz, FM, DL Mask E, AGC +3, 150.8 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 20.84 dBEr
Ref 24 dBm AAtt 20 dB SWT 1.15 s 150.800014744 MHz
Offget 40|66 aB ; OBW |4]03974%590 kHz
- 20

4.25 cen|IPN
1301797994872 MHz
\ TJlemp (2 | [T1 OfW]
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INSTECTION & AMALYSIS

8.5.9 12.5 kHz, FM, DL Mask D, AGC, 150.8 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 13.15 dBr
Ref 24 dBm *Att 5 dB SWT 3 s 150.798998397 MHz
| Offget  40l6 aB OBW |7.89262$205 kHz
20 TvrT chE’tK PAGS Tenp |1 [T1 Ofw)
—¢.09 e |BN
L 1$0.796073718 MHz
= Temp |2 [T1 OBW]
e —4.80 dRr
_(‘ 1Eﬁ.Qf—\ Q L2/ DAL Lw
ul ;l'Z
V
-—10
PS
- —20
MASK D ]
- —30
2C
oy h} U“
e L

o

]
W .Wmfw

I~ —70

Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:05:52
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INSTECTION & AMALYSIS

8.5.10 12.5 kHz, FM, DL Mask D, AGC+3, 150.8 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -63.71 dBEr
Ref 24 dBm *Att 5 dB SWT 3 s 150.812500000 MHz
Offget 406 dB OBW |[7.89262$205 kiiz
|20 IIMIT CHECK  PAgS Tenp |1 [T1 Ofw)
—+.42 e |BN
= [0 1$0.796078718 MHz
=3 Temp |2 [T1 OBW]
e -1.05 dEr
_(‘ ';‘1 ‘J I2 1.9 ﬁ.Qf—\ Q L2/ DNALT. Lw

I~ —10

MASK D ﬂ
- —30

o

I~ —70

Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:05:31
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INSTECTION & AMALYSIS

8.5.11 25 kHz FM, DL Mask C, AGC, 150.8 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz 14.67 dBr
Ref 24 dBm *Att 20 dB SWT 1.15 s 150.803044872 MHz
| orfget  40|4 dB / \ OBW 10.41666¢667 kiz
20 TVt CrEfcR,  \PAgs Tep |1 [T1 OBw]
7 .82 aer| BN
R .M l. 190.79487]795 MHz
= [0
H“ Temp |2 [T1 CBRW]
7TEIN Y EQ .23 dBo
- ‘I[ﬁ.Qf\r [oXOWiN~ DAL Lw

b —

——50

%MAJ“\ Ml 1 MMWU‘

I~ —70

Center 150.8 MHz 10 kHz/ Span 100 kHz

Date: 29.0CT.2024 10:05:49
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8.5.12 25 kHz FM, DL Mask C, AGC+3, 150.8 MHz

®

/ZTEWN

Date:

INDUSTRIAL

MSTECTION

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

S ANALYSIS

*RBW 300 Hz

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

Marker 1 [T1 ]

VBW 1 kHz 15.58 dRr
Ref 24 dBm *Att 20 dB SWT 1.15 s 150.803044872 MHz
| orfget  40|4 dB / OBW 10.41666¢667 kiz
20 TTMIT CHEICK1 \PA$S Temp |1 [T1 OBW]
N ] 4.65 e |IPN
- g | l [l 1%0.794871795 MHz
. Temp |2 [T1 OBW]
F? .11 dBr
- 190 oNcO0d A NLT VL
C “l u"u -
- 10
- 30
IE
2C
~—40 U-
——70

Center 150.8 MHz

29.0CT.2024 10:06:17

10 kHz/

Span 100

kHz
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INSTECTION & AMALYSIS

8.5.13 C4FM, DL Mask D, AGC, 150.8 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 5.35 dRr
Ref 24 dBm *Att 5 dB SWT 3 s 150.798998397 MHz
B Offpet  40l6 OB OBW |7.972756410 kHz
20 I[IMIT CHE[CR  PAgS Temp |1 [T1 O]
—$.40 e |BN
N | | 1$0.795918462 MHz
L R
H“ Temp |2 [T1 OBW]
s ~6.74 dBn
| [anil ll.rd Rl YalilieYa) QED219 nT VL
I e J Hi .
T
f A

] i )

o

il

I~ —70

Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:09:53
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INSTECTION & AMALYSIS

8.5.14 C4FM, DL Mask D, AGC+3, 150.8 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 12.09 dBr
Ref 24 dBm *Att 5 dB SWT 3 s 150.798998397 MHz
B Offget 4016 B OBW |[7.97275¢410 kHz
20 ITMIT CHECK — PA$S Temp |1 [T1 OBW]
1 —-$.17 e« |IPN
e , i 1%0.795998590 MHz
ﬁ Temp |2 [T1 CBRW]
Aoy —4.06 dBr
- [ 14N on20-424 DLT VL
C T2 -
-—10 v !
PS
B Lhﬂh ﬁ
—20 I L]
MASK D n
——30 t
s 2]
h{ 2C
- 1 ]
(o I
L ]
ﬂlwr MM“I [
v U Mrl
——70
Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:15:12
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INSTECTION & AMALYSIS

8.5.15 H-CPM, DL Mask D, AGC, 150.8 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 9.22 dBr
Ref 24 dBm *Att 5 dB SWT 3 s 150.798998397 MHz
| Offget 406 dB OBW |7.77243$897 kHz
20 IIMIT CHEJCK  BAgS Tep |1 [T1 OBw]
~-$.70 e |BN
B [T 1$0.796113782 MHz
= [C
B W Temp |2 [T1 CBRW]
fer %L —7.06 dBr
e ) u " 12090 QFEDT1O naT VL

B A ¥, -
. iy

v "\W“n..

o

I~ —70

Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:14:37
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INSTECTION & AMALYSIS

8.5.16 H-CPM, DL Mask D, AGC+3, 150.8 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 6.59 dBr
Ref 24 dBm *Att 5 dB SWT 3 s 150.798998397 MHz
B Offpet  40l6 OB OBW |8.09294$718 kHz
20 IIMIT CHEJCK  BAgS Tep |1 [T1 OBw]
—$.10 e |BN
» 1 gl 1%$0.79591 3462 MHz
= [0
H“ Temp |2 [T1 CBRW]
Aoy —4.03 dBr
IVL

A El: ValileTaVilaYaV ik Nalk V%!

I~ —10 “ “

i
. M

——30

- —70 I

Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:13:37
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INDUSTRIAL

MSTECTION

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

S ANALYSIS

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

8.5.17 H-DQPSK, DL Mask D, AGC, 150.8 MHz

®

/ZTEWN

Date:

*RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]

12.25

Ref 24 dBm *Att 5 dB SWT 3 s 150.799759615 MHz
| Offget 406 dB OBW [9.615384615 kiiz
20 IIMIT CHECK  PAgS Tenp |1 [T1 Ofw)
! -3.05 cer| PN
L T | 1$0.79515%244 MHz
MM MVVWVM N\M Tero|2 (T2 o]
—-3.07 dRr
= Ah Mm 1d0 _onAa 7 Q NI L
C u' | . (] T =
I .
|l \m -
- —20 1
MASK D rﬂ \1
[0 e
_U / \
B MM\VFM i
M’S | “' \"M
l
Ly
——70
Center 150.8 MHz 2.5 kHz/ Span 25 kHz

29.0CT.2024 09:16:50
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INSTECTION & AMALYSIS

8.5.18 H-DQPSK, DL Mask D, AGC+3, 150.8 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 13.52 dBr
Ref 24 dBm *Att 5 dB SWT 3 s 150.799759615 MHz
| Offget 406 dB oBW [9.775641026 kiz
20 I0IT CHCK PAgS Temp |1 [T1 OBw]
—+.83 e |BN
ﬂ; § th N, 1%0.79507£115 MHz

10
ﬁ Vlu U Temp |2 [T1 CBRW]
Aol m -$.25 dRr
el y "l 190 90494170 bV L

B f .
BT, \
| l

o

I~ —70

Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:17:17
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INDUSTRIAL

MSTECTION

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

S ANALYSIS

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

8.5.19 6.25 kHz, FM, DL Mask E, AGC, 160 MHz

®

BAIDA

Date:

*RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]

17.34 dBr

Ref 24 dEm *Att 20 dB SWT 1.15 s 160.000000000 MHz

| Offget 406 dB oBW [4]039743590 kiiz
20 TMIT CHRCK — PA$S Tenp |1 | [T1 Ofw)

.54 dBr

LS A\ 139)997980128 MHZ
Temp |2 | [T1 CBW]

T T2 .78 dBr

_(‘ [\ ! /Y\ 1 alaononT () DNALT.

-—10

|
|

’_—
I—
I
S R
—

\Ununuﬂ \M

I~ —70

Center 160 MHz

29.0CT.2024 07:58:20

920 Hz/

Span 9.2 kHz

IVL

o
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/N

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

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

MSTECTION

S ANALYSIS

8.5.20 6.25 kHz, FM, DL Mask E, AGC+3, 160 MHz

®

BAIDA

Date:

RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 20.35 dBr
Ref 24 dBm *Att 20 dB SWT 1.15 s 160.000000000 MHz
B Offget 4016 dB Y OBW [4]054487179 kHz
20 T[TMIT CHH PA$S Temp |1 | [T1 OBW]
.56 dBr
Lo 1491997980128 MHz
1 Téﬂaﬂp 2| [T1 OBW]
7\ K .45 dier
- 1 olonon i =V 6 £
B /\ I ’ \ ( \ } \ \ /\
P / \ I \ , \ ' \ \ [ \
I n

I~ —70

Center 160 MHz 920 Hz/

29.0CT.2024 07:57:56

Span

9.2 kHz

IVL

o
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INSTECTION & AMALYSIS

8.5.21 12.5 kHz, FM, DL Mask D, AGC, 160 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —65.78 dBr
Ref 24 dBm *Att 5 dB SWT 3 s 160.012500000 MHz
B Offget 406 dB OBW |[7.89262$205 kiiz
20 IIMIT CHECK  PAgS Tenp |1 [T1 Ofw)
—1¢.23 aer| BN
L 1$9.996078718 MHz
1 Temp [2 [T1 OBW]
T —7.72 cBr
- 1 O _0N20 L2/ DNALT. Lw
c .
T2
1 3
-—10
BS
- —20
MASK D
- —30
ﬂ =
2 v W
! / o ) Y n

e WL
"

I~ —70

Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:04:24
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INSTECTION & AMALYSIS

8.5.22 12.5 kHz, FM, DL Mask D, AGC+3, 160 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -62.12 dRr
Ref 24 dBm *Att 5 dB SWT 3 s 160.012500000 MHz
B Offpet  40l6 OB OBW |7.932692308 kHz
20 IIMIT CHECK  PAgS Tenp |1 [T1 Ofw)
-$.94 e |BN
- 199.99603B654 MHz
m Temp |2 [T1 CBRW]
e —4.72 dBr
- 1 O _0N20 L2/ DNALT. Lw
C T1 ™ B
v
-—10
BS
-0
MASK D
[0 e
2c
N |
o
b kMLW ' ) u‘ v\"”
w«msrw driimm
- —70
Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:04:50
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INSTECTION & AMALYSIS

8.5.23 25 kHz FM, DL Mask C, AGC, 160 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-65.39 dRr
Ref 24 dBm *Att 20 dB SWT 1.15 s 160.050000000 MHz
| orfget  40|4 dB / \ oBW 10.25641(256 kiz
20 ITMIT CHEICK — \PA$S Temp |1 [T1 OBW]
—-(.06 e |BN
B N , 1%9.994871795 MHz
= [0
H“ Temp |2 [T1 CBRW]
JTEW T .23 dRr
| Y Y 14000512 faY=UR V3 VL

I~ —10

b | —

o

I~ —70

Center 160 MHz 10 kHz/ Span 100 kHz

Date: 29.0CT.2024 10:05:11
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INSTECTION & AMALYSIS

8.5.24 25 kHz FM, DL Mask C, AGC+3, 160 MHz

@ “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —68.34 dRr
Ref 24 dBm *Att 20 dB SWT 1.15 s 160.050000000 MHz
| orfget  40|4 dB / \ oBW 10.25641(256 kiz
20 Mot cHEcK \PAags Tenp |1 [T1 Ofw)
86 cer| PN
L | | 149.994871795 MHz
m ™ Temp |2 [T1 CBRW]
e b v .21 dRr
- 1 ATNaTal~uEs) O DT Lw
C u -

| ]

I —30 ]
3ae
- 40 Ul 1
I~ —50
i Al e
— L
a u u
—70 ™
Center 160 MHz 10 kHz/ Span 100 kHz

Date: 29.0CT.2024 10:04:46
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INSTECTION & AMALYSIS

8.5.25 C4FM, DL Mask D, AGC, 160 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -63.36 dRr
Ref 24 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
B Offget 4016 B OBW [8.13301%821 kHz
20 IJTMIT CHECK  PA$S Temp |1 [T1 OBW]
-$.82 e |BN
. 1%9.99583B8333 MHz
= Temp |2 [T1 o
e -11.98 dmr
- I 1 1 O _0N20 L2/ DNALT. L"L
C | -
o 1
i i !
—10 Yoy ML
| PS
L ¢ |
MASK D | d
- —30
WJ e
2C
| |
(o)
- IA‘M
—5U ' oy
T
——70 v
Center 160 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.26 C4FM, DL Mask D, AGC+3, 160 MHz

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 13.78 dBr
Ref 24 dBm *Att 5 dB SWT 3 s 159.999078526 MHz
Offget 406 dB OBW [8.01282(513 kiz
|20 TIMIT CHECK — PASS Tep |1 [T1 OBw]
v .12 cer| BN
e o A rl_nwk M| 199.99603B654 MHz
=3 \,-lf \UU" Temp |2 [T1 OBW]
m AW %{ —-6.12 dRr

‘I - Lw

O0AQAEATA N

n
b

. il
I WW e

MASK D L

ol h

o

Center 160 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.27 H-CPM, DL Mask D, AGC, 160 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —68.56 dBr
Ref 24 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
| Offget 406 dB OBW [8.13301%821 kiz

20 IIMIT CHECK  PAgS Tenp |1 [T1 Ofw)

—4.92 e« |IPN
199. 995875397 MHz

10
ﬁ Temp |2 [T1 CBRW]
ALY AM“ -1(.91 der
- ﬂl 1 ﬁ_F\f\/\f’\ﬁ LA (O Nl Lw

i

——0
MASK D HN Ml
— —30 U vy
“
2C
B N A
0]

=70

Center 160 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.28 H-CPM, DL Mask D, AGC+3, 160 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz —66.55 dBr
Ref 24 dEm *Att 5 dB SWT 3 s 159.987500000 MHz
| Offpet 40|66 aB OBW |7.97275¢410 kHz
20 IIMIT CHEJCK  BAgS Tep |1 [T1 OBw]
-$.30 aex|IPN
- g 1L 1$9. 995998590 MHz
= Temp (2 [T1 OfW]
g —$.46 dB
- 1 O _0N20 L2/ DAL Lw
C T =
T2
- 10 H— |
I =
- —20
MASK D { L

I~ —30 \‘ I

o

- —50 'U \u

)
|

70

Center 160 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.29 H-DQPSK, DL Mask D, AGC, 160 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —61.34 dir
Ref 24 dbEm *Att 5 dB SWT 3 s 159.987500000 MHz
B Offget 4016 dB OBW [9.81570$128 kHz

20 ITMIT CHECK — PA$S Temp |1 [T1 OBW]

-1¢.11 cen PN
1$9.995074115 MHz

10
m (\« Temp |2 [T1 CBRW]

—-9.28 dBr
l.l IVL

| i -
J/ \ N
weef | [ "

——30
< » =}
_U [ \
——50 hqu
i ‘Wl,“u
——7Q
Center 160 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.30 H-DQPSK, DL Mask D, AGC+3, 160 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -60.72 dBRr
Ref 24 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
B Offget 4016 B OBW [9.69551$821 kHz
20 ITMIT CHECK — PA$S Temp |1 [T1 OBW]
—-$.16 e |BN
e L 1$9.995192308 MHz
m Temp |2 [T1 CBRW]
e A —1.45 dBx
B n r]12 1 (aNNaTavil QVO ul NI L"L
C W =
T LN
- —10 'ﬂ !
PS
-—20
MASK D \
I —30 U
s 2]
2C
- Ao
R |
—50
i i
U
——70
Center 160 MHz 2.5 kHz/ Span 25 kHz
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8.5.31 6.25 kHz, FM, DL Mask E, AGC, 173 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —49.79 dRx
Ref 24 dBm *Att 20 dB SWT 1.15 s 172.995400000 MHz
B Offget 4016 B OBW [4]039743590 kHz
20 ITMIT CHEICK — PA$S Temp |1 | [T1 OBW]
.52 der | BN
R f\ f\ 1721997980128 MHZ
= [0
H“ Temp |2 | [T1 CBW]
Anan 71 ™ .74 dBr
_(‘ f\ I / /Y\ 1 . aTalolakul () NI L"L

I~ —10

I
I—

I
I

|
|
| |

RUPA G AT R AR

—e0

S
_ |

I E—
R

—
o

L

I~ —70

Center 173 MHz 920 Hz/ Span 9.2 kHz

Date: 29.0CT.2024 08:33:22
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METECTION & AMALYSIS

<4

/N

8.5.32 6.25 kHz, FM, DL Mask E, AGC+3, 173 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz -56.93 dir
Ref 24 dEm *Att 20 dB SWT 1.15 s 172.995400000 MHz
| Offpet  40l6 B oBW |4]039743590 kHz
20 TIMIT CHFK  PAgsS Termp |1 | [T o]
.27 cer| PN
| 1721997980128 MHZ
I'l;.! T molenp 2| [T1 OpW]
e 7\ K .56 dRr
- 1 aTalolakul () NI Lw
-—10

o

=70

Center 173 MHz 920 Hz/ Span 9.2 kHz

Date: 29.0CT.2024 08:58:37
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INSTECTION & AMALYSIS

8.5.33 12.5 kHz, FM, DL Mask D, AGC, 173 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 13.27 dBr
Ref 24 dBm AAtt 5 dB SWT 3 s 173.001001603 MHz
| Offpet 40|66 aB OBW |7.932694308 kHz
20 I[IT chEfck - Pags Temp |1 [T1 O]
- -$.66 e |BN
Lo | N I 172.996038654 MHz
m Temp |2 [T1 CBRW]
Ra —4.09 dBr
- 1 ONn20 L2/ DAL Lw
¢ TT = 3
--10
PS
- —20
MASK D
- 30
B
2C
N Yy
U ] I,
ﬂ Al A ”

PN A L T

I~ —70

Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:01:36
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<4

4

METECTION & AMALYSIS

8.5.3412.5 kHz, FM, DL Mask D, AGC+3, 173 MHz

®

*RBW 100 Hz

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

Marker 1 [T1

]

VBW 300 Hz 16.25 dBr
Ref 24 dBm * Attt 5 dB SWT 3 s 173.001001603 MHz
B Offget 4016 dB OBW |[7.932692308 kHz
20 T[IMIT CHECK I PA$S Tep |1 [T1 OBw]
—(.71 dBr
-1 172.99603B654 MHz
.= - Temp |2 [T1 OBW]
Anan -1.25 dBr
- 'T“l T2 1 ONn20 L2/ DNALT.
C .
-—10
-0
MASK D n
- 30 l
| N [ 1 1
U I J }\
i Aull I
IJJ
] ]
- —70 !
Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:01:11

IVL

o

Page 60 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

8.5.35 25 kHz FM, DL Mask C, AGC, 173 MHz

® +RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz —-61.41 dBv
Ref 24 dBm AAtt 20 dB SWT 1.15 s 173.050000000 MHz
| offget  40l4 aB / \ OBW 10.416664667 kiz
20 T CHECK  \PAgS Temp |1 [T1 ofw]
f \ .33 cer| PN
T _ 172.994711538 MHz
=3 Temp |2 [T1 OBW]
Rer / ' o $.55 dAr
_(‘ Y ‘IV‘ .f\f\r‘l") T = V& Lw

|
b | ——

o

— ] J

I~ —70

Center 173 MHz 10 kHz/ Span 100 kHz

Date: 29.0CT.2024 10:03:43
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INSTECTION & AMALYSIS

8.5.36 25 kHz FM, DL Mask C, AGC+3, 173 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -61.01 dRr
Ref 24 dBm *Att 20 dB SWT 1.15 s 173.050000000 MHz
| orfget  40|4 dB / \ OBW 10.41666¢667 kiz
20 ITMIT CHEICK — \PA$S Temp |1 [T1 OBW]
.30 cer| PN
Lo | 172.994711538 MHz
= | T2 Tenp |2 [T1 oW
m g .52 dBo
- Ll 1 aTal=~=ks] T = V& L
C 3.
——10 l
- —30
e
N 2C
- —40 u
——50 n M
f“hﬂ\hb‘\h T |
v Ml UU
——70
Center 173 MHz 10 kHz/ Span 100 kHz

Date: 29.0CT.2024 10:04:11
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INSTECTION & AMALYSIS

8.5.37 C4FM, DL Mask D, AGC, 173 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 13.45 dBr
Ref 24 dEm *Att 5 dB SWT 3 s 172.999318910 MHz
| Offpet 40|66 aB OBW |7.73237]795 kHz
20 T[T clHE’tK PASS Tep |1 [T1 OBw]
v .43 cer| BN
Lo L Ll 172.996118782 Mz
ﬁ" Tenp |2 [T1 OFW]
Aol T —$.24 dBr
IVL

1 faYa) A& T4 nal

i Wy -
|

MASK D,
——30

o

A )
W

Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:34:10
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INSTECTION & AMALYSIS

8.5.38 C4FM, DL Mask D, AGC+3, 173 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBN 300 Hz 13.45 dBr
Ref 24 dEm *Att 5 dB SWT 3 s 172.999318910 MHz
| Offpet 40|66 aB OBW |7.73237]795 kHz
20 T[T clHE’tK PASS Tep |1 [T1 OBw]
v .43 cer| BN
Lo L Ll 172.996118782 Mz
ﬁ" Tenp |2 [T1 OFW]
Aol T —$.24 dBr
IVL

1 faYa) A& T4 nal

i Wy -
|

MASK D,
——30

o

A )
W

Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:34:10
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INSTECTION & AMALYSIS

8.5.39 H-CPM, DL Mask D, AGC, 173 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 7.60 dRr
Ref 24 dBm *Att 5 dB SWT 3 s 172.999318910 MHz
B Offget 4016 B OBW [8.052884615 kHz
20 IIMIT CHECK  PAgS Tenp |1 [T1 Ofw)
.05 cer| BN
- g | ﬂ N 172.996073718 MHz
.= - Temp |2 [T1 OBW]
e - L —4.72 dBr
| AvAY | 1 142 ooa1248c0 DAL L
C | U V]T2
- 4 |.| ﬁ
—10 ﬁ M [}
m
- o |
MASK D M
= 1 il
0 1 e
" 2
- _ 4 U |
|
I~ — v
(0]
Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:34:46
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INSTECTION & AMALYSIS

8.5.40 H-CPM, DL Mask D, AGC+3, 173 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 10.85 dRr

Ref 24 dBm *Att 5 dB SWT 3 s 172.999318910 MHz

| offget  40l6 aB OBW |8.17307$923 kHz
20 I[IT coEfck - Pags Temp |1 [T1 O]

1 -$.78 cex|IPN
172.995795269 MHz

10
1 Teamp (2 [T1 OBW]
-9.36 drr

i
/ZTEWN 1‘
g i A 142 _00230cd2a DL L

I~ —10

——20 U
MASK D, N m

VAR | 1 3
aan 1

i

) |

Date: 29.0CT.2024 09:35:11
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INSTECTION & AMALYSIS

8.5.41 H-DQPSK, DL Mask D, AGC, 173 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 6.97 dBr
Ref 24 dBm *Att 5 dB SWT 3 s 172.999318910 MHz
B Offpet  40l6 OB OBW |9.855769231 kHz
20 IIMIT CHECK  PAgS Tenp |1 [T1 Ofw)
—4.20 e |BN
L N A 172.995032051 MHz
1 Temp [2 [T1 OBW]
fer /Jl IM(MN —1.16 dmx
- 3 VJI2 1 ona QVO 1 DAL Lw
C f"u I} =
——10 IVJ\ A\
BS
- —20
MASK D
- —30
2C
- A0
R oty
- —70
Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:37:11
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INSTECTION & AMALYSIS

8.5.42 H-DQPSK, DL Mask D, AGC+3, 173 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 9.32 dRr
Ref 24 dBm *Att 5 dB SWT 3 s 172.999318910 MHz
B Offget  40l6 dB OBW |9.77564]026 kHz
20 IIMIT CHECK  PAgS Tenp |1 [T1 Ofw)
—$.51 e |BN
Lo 1, . 172.99511£179 MHz
ﬁ Temp |2 [T1 CBRW]
7TEIN T2 .89 dRr
- 1 ona QVO ul NI L"‘L
I 3
-—10 A
BS
- 20
MASK D
- —30
e
2
- (o) 1 ql
——50 - 4
My
- —70
Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 29.0CT.2024 09:36:14
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<4

/N

INDUSTRIAL

MSTECTION

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

S ANALYSIS

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

8.5.43 6.25 kHz, FM, UL Mask E, AGC, 150.8 MHz

®

/ZTEWN

Date:

*RBW 100 Hz
VBW 300 Hz

Marker 1 [T1

]

—=78.13 dBrx

Ref —-11 dBm *Att 5 dB SWT 1.15 s 150.804600000 MHz
Offgpet 4016 dB OBW (41039743590 kHz
Tm™MTT CH#’ZK PASS Terp |1 | [T1 OBW]
——20 A A =3P 82 axr “
1%0{797950641 MHz
T T2Temp [2 | [T1 CBW]
30 =3(.66 drr T
1%0{80199(p385 MHz
I~ —40

|
|
|

I
I
I

o

i Uy

J Yy,

——20

I~ —100

| —110.

Center 150.8 MHz

31.0CT.2024 15:17:28

920 Hz/

Span

9.2 kHz
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METECTION & AMALYSIS

<4

/N

8.5.44 6.25 kHz, FM, UL Mask E, AGC+3, 150.8 MHz

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —=79.20 dBx
Ref —-11 dBm *Att 5 dB SWT 1.15 s 150.804600000 MHz
Offpet 4016 dB OCBW [4]039748590 kHz
T CHTE’ZK PASS Terp |1 | [T1 OBW]
e A A =sf-s5—mr| PN
/ / \ 1%0{797950641 MHz
PH bl ToTemp |2 | [T1 OBW]
e g =3¢.76 amr|
1%0{80199(p385 MHz
B \ , I \ \

|
a1
Q
E—
I—
— |

—
o

F L LR

——20

I~ —100

| —110.

Center 150.8 MHz 920 Hz/ Span 9.2 kHz

Date: 31.0CT.2024 15:17:47
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// METECTION & AMALYSIS

<4

8.5.4512.5 kHz, FM, UL Mask D, AGC, 150.8 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -93.45 dRr
Ref -11 dBm *Att 5 dB SWT 3 s 150.787500000 MHz
Offset 40|4 dB OBW [7.89262$205 kHz
TIMTIT CHECK PASS Temp |1 [T1 OBW]
I~ —20 =37- 795 axr “
1%0.79603B654 MHz
= Temp |2 [T1 OBW]
e J S 2 =3¢.15 am|
1 : 130.80392¢282 MHz
V
——40
B BS
—50
I~ —60
MASK D
I
=70 ‘} 2C
A ¢ f " " i l L ﬂ
—80 M{ W J m v A \‘
v L]
——100
| —110,
Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 31.0CT.2024 15:20:19
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INSTECTION & AMALYSIS

8.5.46 12.5 kHz, FM, UL Mask D, AGC+3, 150.8 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -87.12 dRr
Ref -11 dBm *Att 5 dB SWT 3 s 150.787500000 MHz
Offget 40}4 dB OBW |7.89262$205 kHz
TIMTIT CHECK PASS Temp |1 [T1 OBW]
I~ —20 =37~ o= 14 “
1%0.79603p654 MHz
= Temp |2 [T1 o
e g =3¢ 17 de]
1 1 130.80392¢282 MHz
v
- —40
- PS
—50
— —o0
MASK D
e
=70 J 2C
I L,l‘ A f/ AN RN
+80 JJW U l VAl
g
A i I I
- —100
| —110
Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 31.0CT.2024 15:19:53
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INSTECTION & AMALYSIS

8.5.47 25 kHz FM, UL Mask C, AGC, 150.8 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —74.80 dRr
Ref —11 dBm *Att 10 oB SWT 1.15 s 150.850000000 MHz
Offpet  40)4 dB oBw 0.41666¢667 Kz
HIMOT CHECK PASS Temp (1 [T1 OBW]
——20 =3 T2 dlT “
1%0.794711538 MHz
= ™ Tenp |2 [T1 oW
e J S —3(.26 amr
) 140.80512$205 Mz | F
——40 : .
——50 I
MASK C

I~ —80

——20

I~ —100

| —110.

Center 150.8 MHz 10 kHz/ Span 100 kHz

Date: 31.0CT.2024 15:24:54
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INSTECTION & AMALYSIS

8.5.48 25 kHz FM, UL Mask C, AGC+3, 150.8 MHz

® “RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -75.60 dBr
Ref -11 dBm *Att 10 dB SWT 1.15 s 150.850000000 MHz
Offget  40}4 B OBW 10.41666¢$667 kHz
MO CHECK PASS Temp |1 [T1 OBW]
I~ —20 =304 dRT “
1%0.794711538 MHz
= ™ Tenp |2 [T1 oW
e g ‘ =3¢.26 amr|
1%0.80512$205 MHz
= |
—40
= |
_5U L]
MASK C
% i ]

—

o

I~ —80

——20

I~ —100

| —110.

Center 150.8 MHz 10 kHz/ Span 100 kHz

Date: 31.0CT.2024 15:25:18
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INSTECTION & AMALYSIS

8.5.49 C4FM, UL Mask D, AGC, 150.8 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-87.21 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 150.812500000 MHz
—10 Offgpet 4014 dB CBW |7.932692308 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
——Q —4 o = |IPN
1%0.79603B654 MHz
I':.l Temp |2 [T1 CBRW]
ey L i i _ ~
—30 [ SPToS—daT -
v 1%0.80396¢4$346 MHz
ﬂ 2
I~ —40 u “ M
PsS
I~ —50
| M9k D
A < » ]
- 7 Il U y-'el
oo | I
——100
—110
Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:36:28
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INSTECTION & AMALYSIS

8.5.50 C4FM, UL Mask D, AGC+3, 150.8 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-86.19 dRr
Ref —-10 dBm *Att 5 dB SWT 3 s 150.812500000 MHz
—10 Offgpet 4014 dB CBW [8.092948718 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
L o —27 79 e |IFN
1%0.795958526 MHz
m Temp |2 [T1 CBRW]
ey L .
_30 i) - © Al IVL
> 1%0.80404¢474 MHz
- 40 I\\l ﬁ]k
L PS
I~ —50
| M9k D ‘lﬂ
W -
ey k. } 2C
A
—-80 L
g
90 ML
——100
—110
Center 150.8 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.51 H-CPM, UL Mask D, AGC, 150.8 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —89.96 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 150.812500000 MHz
—10 Offgpet 4014 dB OCBW [8.17307¢$923 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
L o 21 =5 = |IPN
1%0.79587B8397 MHz
m Temp |2 [T1 CBRW]
ey L .
_BU i) - T IVL
T 1%0.80404¢474 MHz
[ -
- 0 \u ..\J
PS
I~ —50
| M9k D |
< » =}
- 2
—-80
" I
——100
—110
Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:36:59
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INSTECTION & AMALYSIS

8.5.52 H-CPM, UL Mask D, AGC+3, 150.8 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-84.61 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 150.812500000 MHz
—10 Offgpet 4014 dB OCBW [8.17307¢$923 kHz
IIMIT CHHCK  PA$S Temp |1 [T1 OFW]
L o —=2% 01 e |IPN
1%0.79587B8397 MHz
= AM Temp |2 [T1 o
MR i ]
—30 '] d —o7F - T T
ﬁp2 150.80404¢474 MHz b
——40
i PS
——50
i M o
MK D \v
i » =}
- ﬂf.l\w _'Hl 2
—80 'Uh
i
——100
—110
Center 150.8 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.53 H-DQPSK, UL Mask D, AGC, 150.8 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-88.60 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 150.812500000 MHz
—10 Offgpet 4014 dB OCBW [9.695512821 kHz
TT™MTT CHECK PASS Temp |1 [T1 OBW]
——0 = 0 dex ";
1%0.795112179 MHz
I':.l Temp |2 [T1 CBRW]
wer L | |h Mj\ 1 _
_30 w\]w ) .00 Il IVL
l‘r 1%0.804807692 MHz
I g2
- —40 ¥ At
IA i =

|
:
O
=
.
Y

I —100

—110
Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:38:05
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INSTECTION & AMALYSIS

8.5.54 H-DQPSK, UL Mask D, AGC+3, 150.8 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-85.92 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 150.812500000 MHz
—10 Offgpet 4014 dB OCBW [9.73557¢$923 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
L o —=2¢ 02 e |IPN
1%0.795112179 MHz
= A. Temp |2 [T1 o
ZIET I il = .
_30 U i) . L& Il IVL
o 1o 1%$0.804841756 MHz
- —40 1 "
W PS
I~ —50 g
MK D
< » =}
- 2
W W
——100
—110
Center 150.8 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:37:44
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S ANALYSIS

8.5.55 6.25 kHz, FM, UL Mask E, AGC, 160 MHz

®

/ZTEWN

Date:

*RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]
-13.81 dBr

Ref —-11 diBm *Att 5 dB SWT 1.15 s 159.999970513 MHz
Offget 406 dB 1 oBW [4]039743590 kiz
TTMTT CHECK PASS Temp (1| [T1 OBW]
——20 A =30P-20 d=xT “
1$9]99795(0641 MHz
;I‘l T2Temp [2 | [T1 CBW]
| —30 —3(.55 drr o
140]001990385 MHz
B ( \ ’ I ‘ \
B //\\ I / ‘ l \ \ /{\\
2C

n

I\
P Yol | [

W

GO v (] V
I —90
I~ —100
| —110.
Center 160 MHz 920 Hz/ Span 9.2 kHz

31.0CT.2024 15:16:55
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METECTION & AMALYSIS

<4

/N

8.5.56 6.25 kHz, FM, UL Mask E, AGC+3, 160 MHz

® +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -13.85 dBr
Ref -11 dBm *Att 5 dB SWT 1.15 s 159.999970513 MHz
Offget 406 dB ' oBW [4]039743590 kiz
TIMTT CHECK PASS Terp |1 | [T1 OBW]
e A =3P-36 alr
139997950641 MHz
ﬁ ‘_,Tl T2Temp [2 | [T1 CBW]
Ay Im-30 —3(.55 aBn
140001990385 MHz
B { \ I I \ \
B //\\ I ’ ’ \ \ //\\
__70/\ / s I [ ) I f ) \ \ l) \ /\
UQ,J . A
- —o0
I —100
| —110.
Center 160 MHz 920 Hz/ Span 9.2 kHz

Date: 31.0CT.2024 15:16:33

IVL
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INSTECTION & AMALYSIS

8.5.57 12.5 kHz, FM, UL Mask D, AGC, 160 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -90.07 dBrx
Ref —-11 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
Offpet 4014 dB CBW |7.932692308 kHz
TIMTIT CHECK PASS Temp |1 [T1 OBW]
——20 =39.0T axr “
1%9.995998590 MHz
= Temp |2 [T1 o
B‘mg - 30 1 —3%.77 dRx
T2 | IVL
140.00392¢282 MHz
I~ —40
- PsS
—50
» {
—60
MASK D
< » =}
=70 & 2C
b, ﬂ I L N WIF ALl A ]
" ("(\ﬂw ML\J\‘M L\] B I u ['\ f\,‘m
— T 1
I~ —100
| —110.
Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 31.0CT.2024 15:20:43
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INSTECTION & AMALYSIS

8.5.58 12.5 kHz, FM, UL Mask D, AGC+3, 160 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -90.27 dRr
Ref -11 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
Offget 40}4 dB OBW |7.932692308 kHz
IIMIT CHECK  PA$S Tamp |1 [T1 OfW]
-0 =3P.05 a=r BN
1%9.995998590 MHz
= Temp |2 [T1 o
T [-s0 —35.86 dmr
Il T2 A IVL
140.003926282 MHz
- —40
- PS
—50
— —o0
MASK D
e
— —70 y-'el
u/\w LK/ JU Hu RN

[
I~ —100
| —110.
Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 31.0CT.2024 15:21:05
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INSTECTION & AMALYSIS

8.5.59 25 kHz FM, UL Mask C, AGC, 160 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz —74.80 dRr
Ref —11 dBm *Att 10 oB SWT 1.15 s 150.850000000 MHz
Offpet  40)4 dB oBw 0.41666¢667 Kz
HIMOT CHECK PASS Temp (1 [T1 OBW]
——20 =3 T2 dlT “
1%0.794711538 MHz
= ™ Tenp |2 [T1 oW
e J S —3(.26 amr
) 140.80512$205 Mz | F
——40 : .
——50 I
MASK C

I~ —80

——20

I~ —100

| —110.

Center 150.8 MHz 10 kHz/ Span 100 kHz

Date: 31.0CT.2024 15:24:54
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INSTECTION & AMALYSIS

8.5.60 25 kHz FM, UL Mask C, AGC+3, 160 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VBN 1 kHz —70.78 dRr
Ref —-11 diBm *Att 10 dB SWT 1.15 s 160.050000000 MHz
Offget 40|14 OB OBW 10.416666667 kHz
HIMOT CHECK PASS Temp (1 [T1 OBW]
20 =sp—=s—orr| PN
19$9.99471]1538 MHz
= ™ Tenp |2 [T1 oW
e e y =30.18 a|
140.00512$205 MHz
» |
—40 i |
- —50 ¥ |
MASK C

o

——20

I~ —100

| —110.

Center 160 MHz 10 kHz/ Span 100 kHz

Date: 31.0CT.2024 15:24:03
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INSTECTION & AMALYSIS

8.5.61 C4FM, UL Mask D, AGC, 160 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-89.80 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
—10 Offget 4014 dB CBWN [8.052884615 kHz
IfIMIT CHEICK — PAS$S Temp |1 [T1 OFW]
L o —2d 0o e |IFN
1%9.995958526 MHz
I':.l Temp |2 [T1 CBRW]
T - g A.AMWMA N S
{ ]r v Vm » IVL
140.0040046410 MHz
W T
——40 i W
. i ES
- —50
| M9k D u
Al ! o=
_77 u 2C
o 1
Lagonl vy
- —100
—110
Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:40:43
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INSTECTION & AMALYSIS

8.5.62 C4FM, UL Mask D, AGC+3, 160 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-86.45 dRr
Ref —-10 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
—10 Offgpet 4014 dB CBW [8.092948718 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
——Q 4] 16 = |IPN
1%9.99587B397 MHz
1 Temp [2 [T1 OBW]
ey L ) .
—30 =oFf .20 OOt oL
w ™ 140.003964$346 MHz
4 L
——40 HJ
- M 1 PS
750 4
» 1
MK D
< » =}
- ] 2
H\M Il.
—80
1 W
——100
—110
Center 160 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.63 H-CPM, UL Mask D, AGC, 160 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -91.46 dBRr
Ref -10 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
—10 Offget 40}4 dB OBW [8.052884615 kHz
IJIMIT CHECK  PA$S Terp |1 [T1 OBW]
——20 4% 16 e |IPN
1%9.995958526 MHz
I.=‘ Temp |2 [T1 OBW]
BAID!A! = '\.Al h.LI -

= WW " Uuw ﬂ 1 0.00455(:410 ;:zl B

M

- —40 = ]
M m

I, P,

I —100

—110

Center 160 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.64 H-CPM, UL Mask D, AGC+3, 160 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —89.10 dBx
Ref —-10 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
—10 Offgpet 4014 dB OBW |7.892628205 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
v 02 aee|IPN

Mmm 1%9.995995590 MHz

IF=.< Temp |2 [T1 CBRW]

- N fm”"' LI ———
(%}WV \1 \l\q{ 140.00388¢218 MHz

< » =}

[ (W)
1 |,
-80 ] “ UU\P\
el lip L
U LT

1
——100
—110
Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:39:25
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INSTECTION & AMALYSIS

8.5.65 H-DQPSK, UL Mask D, AGC, 160 MHz

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —87.89 dBx
Ref —-10 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
—10 Offgpet 4014 dB OBW [9.57532(0513 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
-—20 a4 a2 e |IFN
1%9.995312500 MHz
1 £ Temp |2 [T1 OBW]
ey L .uh n L
) Y T

IVL
.00488Y1821 MHz

4
(@]
=4
—
:
=]
| =
i |
N
.
o

|
A
]
=
I —
-

I —100

—110
Center 160 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.66 H-DQPSK, UL Mask D, AGC+3, 160 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-85.74 dRx
Ref -10 dBm *Att 5 dB SWT 3 s 159.987500000 MHz
—10 Offgpet 4014 dB OCBWN [9.615384615 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
——0 = 1 dex ";
1%9.995072115 MHz
= AA n M PM Temp |2 [T1 o
m __30 | '] u wj 1 . i3 .00 Il
IVL
w V 140.004687500 MHz
A B
——40 ]
PS
I~ —50 v
» 1
MK D u
< » =}
- 2
—-80
i
|
——100
—110
Center 160 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:38:56
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8.5.67 6.25 kHz, FM, UL Mask E, AGC, 173 MHz

®

/ZTEWN

Date:

Ref -11 dBm

* ALt

*RBW 100 Hz
VBW 300 Hz
5 dB SWI 1.15 s

Marker 1 [T1 ]
—80.22 dBx
995400000 MHz

172.

Offget 40]l6 dB

IfmMTT CH#”?K PASS

OoBW (4
Tenmp |1

03974
[T1 O

590 kHz
]

11

=Sy

99795
[T1 Of

A mT
641 MHz
BT

|

-3
00199

.92 dBx
385 MHz

IVL

i

Im
il

I~ —100

| —110.

o

Center 173 MHz

31.0CT.2024 15:14:09

920 Hz/

Span

9.2 kHz
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8.5.68 6.25 kHz, FM, UL Mask E, AGC+3, 173 MHz

®

BAIDA

Date:

INDUSTRIAL

MSTECTION

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

S ANALYSIS

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

RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —80.45 dBr
Ref —-11 dBm *Att 5 dB SWIT 1.15 s 172.995400000 MHz
Offget 40]l6 dB OBW [4]03974B3590 kHz
T T CH#”?K PASS Temp |1 | [T1 CBW]
e A =380 amr
1721997950641 MHz
T ToTemp (2| [T1 OBW]
30 —31.02 dir
173001990385 MHz
B { \ ( I \ \
B /\ / , \ \ \ /\

I

==
—_—1
E\

I~ —100

| —110.

Center 173 MHz

31.0CT.2024 15

:15:59

920 Hz/

Span 9.2 kHz

IVL

o

Page 94 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

8.5.69 12.5 kHz, FM, UL Mask D, AGC, 173 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-83.07 dRr
Ref -11 dBm *Att 5 dB SWT 3 s 172.987500000 MHz
Offpet 4014 dB CBW |7.932692308 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
I~ —20 =39.29 axr “
172.995998590 MHz
1 Temp [2 [T1 OBW]
e o —3%.95 dir
Tl T2 i [ IVL
173.00392¢282 MHz
I~ —40
» PsS
-50
- —60
MASK D
e
—70 J 2C

| [ |
| ] MA’

I~ —100

| —110.

Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 31.0CT.2024 15:21:57
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INSTECTION & AMALYSIS

8.5.70 12.5 kHz, FM, UL Mask D, AGC+3, 173 MHz

@ +RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -91.93 dRr
Ref -11 dBm *Att 5 dB SWT 3 s 172.987500000 MHz
Offget  40}4 B OBW |[7.93269%308 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
——20 =3P- o= 18 “
172.995998590 MHz
= Temp |2 [T1 OBW]
e e —3¢.03 dBr
Tl ™ ] A VL
173.00392¢282 MHz
- —40
- PS
—50
- 1
—60
MASK D ”
s 2]
— —70 y-'el

LI | ﬂ
o ¥

= T I
I~ —100
| —110.
Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 31.0CT.2024 15:21:35

Page 96 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

8.5.71 25 kHz FM, UL Mask C, AGC, 173 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -70.82 dRr
Ref -11 dBm *Att 10 dB SWT 1.15 s 173.050000000 MHz
Offget 40}4 dB oBW 10.416664667 kHz
HIMOT CHECK PASS Temp (1 [T1 OBW]
- —20 =P~ o] PN
172.994711538 MHz
1 £ T2 Temp [2 [T1 OFW]
e e T =305 an|
173.00512$205 MHz
- —40 ]
- —50 v I
MASK C

L
o

—80 o U I | vy

- —o0

I —100

| —110.

Center 173 MHz 10 kHz/ Span 100 kHz

Date: 31.0CT.2024 15:23:19
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INSTECTION & AMALYSIS

8.5.72 25 kHz FM, UL Mask C, AGC+3, 173 MHz

® + RBWN 300 Hz Marker 1 [T1 ]
VBW 1 kHz -70.82 dRr
Ref -11 dBm *Att 10 dB SWT 1.15 s 173.050000000 MHz
Offget 40}4 dB oBW 10.416664667 kHz
HIMOT CHECK PASS Temp (1 [T1 OBW]
- —20 =P~ o] PN
172.994711538 MHz
1 £ T2 Temp [2 [T1 OFW]
e e T =305 an|
173.00512$205 MHz
- —40 ]
- —50 v I
MASK C

L
o

—80 o U I | vy

- —o0

I —100

| —110.

Center 173 MHz 10 kHz/ Span 100 kHz

Date: 31.0CT.2024 15:23:19
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INSTECTION & AMALYSIS

8.5.73 C4FM, UL Mask D, AGC, 173 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-90.53 dBRr
Ref -10 dBm *Att 5 dB SWT 3 s 172.987500000 MHz
—10 Offget 40{4 dB OBW [7.97275¢410 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
-—20 al-Wa = | A |

2.99603B654 MHz

.
1cd ) rerp |2
53 [T1 OBW]
ZIEI JM“ l i " _
V1) v u &) - © Il L‘]]‘_
h\l‘Mh 173.0040046410 MHz
iPZ

o

f
) ik

| |
——100
—110
Center 173 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.74 C4FM, UL Mask D, AGC+3, 173 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-87.82 dRx
Ref -10 dBm *Att 5 dB SWT 3 s 172.987500000 MHz
—10 Offget 40{4 dB OBW [8.17307¢$923 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
- —0 —2¢ 06 e |IPN
P(A\WWMM 172.995955526 Mz
I.=‘ Temp |2 [T1 OBW]
m e ”“ = =3P os—dmT
T2 IVL

173.004126603 MHz

| h
i

MK D

u e
. 1Y l,| -
ki ki
- —100
-110
Center 173 MHz 2.5 kHz/ Span 25 kHz
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Page 100 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

8.5.75 H-CPM, UL Mask D, AGC, 173 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-90.99 dBr
Ref —-10 dBm *Att 5 dB SWT 3 s 172.987500000 MHz
—10 Offgpet 4014 dB OCBW [8.01282(0513 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
. -39 o2 e |IPN
172.99587B397 MHz
m Temp |2 [T1 CBRW]
ey L N .
_30 i) . J0 Il IVL
173.0038846218 MHz
TA T2
- —40 - I
PS
I —50 ]
L JA 1
MK D |
< » =}
—-80
U U
——100
—110
Center 173 MHz 2.5 kHz/ Span 25 kHz
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INSTECTION & AMALYSIS

8.5.76 H-CPM, UL Mask D, AGC+3, 173 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —-87.60 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 172.987500000 MHz
—10 Offget  40{4 dB OBW [8.13301%821 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
L o —2p 14 e |IFN
W 112.99587$397 Mz
1 £ Temp |2 [T1 OBW]
wer L " HAMI\ %Il _ §
—30 v v v SP- o7 O -
T Iz 173.004004410 MHz
——40 JAU\%‘ Y
_ A | -
—50 1
- | Il
MK D W
AJ‘ e
L n
—7 2C
—s0—}
il ML
_90\] v U
- —100
—110
Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:43:06
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INSTECTION & AMALYSIS

8.5.77 H-DQPSK, UL Mask D, AGC, 173 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz —91.68 dRr
Ref -10 dBm *Att 5 dB SWT 3 s 172.987500000 MHz
—10 Offget 4014 dB OCBW [9.81570%128 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
L o —2% o1 = |IPN
172.994991987 MHz
1 £ Temp |2 [T1 OBW]
Wweer | ﬂ. M{ N _
_30 =Y ANNS] T L‘]]‘_
173.004807692 MHz
b
——40 i A
nﬁ s
_750 ulll
| M9k D
i » =}
- 2
—-80
A 1
I
——100
—110
Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:43:51
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INSTECTION & AMALYSIS

8.5.78 H-DQPSK, UL Mask D, AGC+3, 173 MHz

® RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz —86.98 dBr
Ref —-10 dBm *Att 5 dB SWT 3 s 172.987500000 MHz
—10 Offgpet 4014 dB OBW [9.695512821 kHz
TIMTT CHECK PASS Temp |1 [T1 OBW]
02 e |IFN

- —0 —
172.99519£308 MHz
= IA Temp |2 [T1 o
wer L It ok
—30 U ) (@i= 1 B
T “WﬁZ 173.00488]821 MHz

1=

- —40
BES
- —50 '
| 8%k D "
=
] e

.
i Tl

I —100

—110
Center 173 MHz 2.5 kHz/ Span 25 kHz

Date: 1.NOV.2024 14:43:30
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IMETECTION & AMALYS]S

8.6 Noise Figure

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

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

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

Operating Band (MHz) Link Direction Noise Figure (dB) Limit (dB)
136 MHz- 174 MHz Downlink 1.74 <9 dB
136 MHz- 174 MHz Uplink 1.71 <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, 150.8 MHz

4 REA 300 Hz Marker 1 [T1 ]
VHEK 3 kHz 22.01 dbn
Ref 38 dEm *Att 5 dB SWI 1.15 s 150.796794872 MHz
B Offget  40.4 dB Marker 2 [TL ]
30 1 —$6.93 dbn
-0 150.38094p51 MHZ “
10
1 N
mer [ ©
- —10 L
- —20
I~ —30 !
- —40
I b\ Wl =
Center 150.8 MHz 10 kHz/ Scen 100 kilz
Tx Channel
Bandwidth 12.5 kiz Power 25.57 dBm
Adjacent Channel _
i S Lower 28.24 dBm
Spacing 12.5 kiz Upper -25.71 dBm

Date: 31.0CT.2024 10:01:13
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METECTION & AMALYSIS

<4
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8.7.2 6.25 kHz Signal, Downlink, AGC+3dB, 150.8 MHz

4 REA 300 Hz Marker 1 [T1 ]
VER 3 kilz 22.00 dbEx
Ref 38 dim *Att 5 dB SNT 1.15 s 150.796794872 MHz
B Offdet  40.4| dB Matker 2 [T ]
30 il —b7.04 aen
— 20 150.38094p5T MHZ E
VL
Al 1l g !
[ §=)
‘ﬂ‘ ] s
10 KHz/ Scan 100 Kz
Bandwidth 12.5 Kiz Power 25.50 dBm
Adjacent Channel _
Eomricth - Lower 28.66 dBm
Spacing 12.5 Kiz Upper -26.24 dBm

Date: 31.0CT.2024 10:00:55
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METECTION & AMALYSIS
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8.7.3 12.5 kHz Signal, Downlink, AGC, 150.8 MHz

4 RBA 300 Hz Marker 1 [T1 ]
VBA 3 kHz 21.94 dex
Ref 31 dBm *Att 5 dB SWI 1.15 s 150.806250000 MHz
30 Offget 40.1 dB v Mafker 2 [T] ]
20 i —pa o8 aT
- 10 150 7e10pozaa vee | N
EID! ——10
IVL
I~ —20
I~ —30 [ 2 \'l
Gl R
- i Af -
- A MAIM&WMA WV M% | IR
W W | e
Center 150.8 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 25 Kz Power 25.18 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 33.14 dBm
Spacing 20 kHz Upper -31.32 dBm

Date: 31.0CT.2024 09:58:52
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IMSTECTION & AMNALYSIS
8.7.4 12.5 kHz Signal, Downlink, AGC+3dB, 150.8 MHz
4 RBA 300 Hz Marker 1 [T1 ]
® VBA 3 KHz 21.94 dbn
Ref 31 dimn *Att 5 dB SNI 1.15 s 150.806250000 MHz
30 Offget 40.1 dB . v Mafker 2 [T] ]
— 20 —pBA.0o38 dar
—10 150 7a10bo744 vi | IEN
1 e
eyl T
IVL
——20
——30 [
Gl * ]
- 50 i u\r =
| L “’M’AMMW v w,ﬂa ) T =
Center 150.8 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 Kz Power 25.18 dBm
Adjacent Channel _
Boncwidin 10 i Lower 33.14 dBm
Spacing 20 Kz Upper -31.32 dBm

Date: 31.0CT.2024 09:58:52
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IMSTECTION & AMNALYSIS
8.7.5 25 kHz Signal, Downlink, AGC, 150.8 MHz
® 4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —33.83 dEx
Ref 31 dimn *Att 5 dB SNI 1.15 s 150.837660256 MHz
30 |Offget |40.1f B + Matker L [T} ]
— 20 PT.53 d&=x
10 150 12500000 IVET: E
Wasr [ 10
IVL
——20
I~ —3 y
R L
sl PVl Wl .
| lwﬁvw T e
Al oMbl 2
Center 150.8 IVHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 Khz Power 24 .81 dBm
Adjacent Channel _
Eomricth - Lower 33.65 dBm
Spacing 40 kHz Upper -33.24 dBm

Date: 31.0CT.2024 09:27:31
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8.7.6 25 kHz Signal, Downlink, AGC+3dB, 150.8 MHz

4 REA 300 Hz Marker 2 [T1 ]
VER 3 kilz —28.43 dbn
Ref 31 dEm *Att 5 dB SNT 1.15 s 150.837660256 MHz
30 | offget  |40.1| aB . v Mafker [1 [T} ]
— 20 P3.86% d=t
- 10 150 12500000 IVET: E
R 10
VL
- —20 >
y
- —30 f ]
- —40
A
——50 BPs
| i 1A MM W . T
v [ ! 2c
Center 150.8 Miz 10 KHz/ Scan 100 Kiz
Tx Channel
Bandwidth 50 Kz Power 27.13 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 28.11 dBm
Spacing 40 kHz Upper -27.86 dBm

Date: 31.0CT.2024 09:27:05
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8.7.7 6.25 kHz Signal, Downlink, AGC, 160 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBR 3 Kz —30.86 i
Ref 38 dEm *Att 5 dB SNI 1.15 s 160.009455128 MHz
B Offget  40.4 b Matker 1 [T ]
30 4 b0.18 dbn
— 20 I159.99 1S MHZ E
10
1 N
ey | ©
——10 IVL
-—20
- —30
- 40 ’ﬁ, e Jll Ly
[ A @ ngJ R =
:H:ddmﬂiﬁd&@bwﬂ : : W‘"—‘MML&J A L~
Center 160 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 12.5 kiz Power 23.66 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 31.14 dBm
Spacing 12.5 kHz Upper -29.33 dBm

Date: 31.0CT.2024 10:01:57
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8.7.8 6.25 kHz Signal, Downlink, AGC+3dB, 160 MHz
® J RBA 300 Hz Marker 2 [T1 ]
VBA 3 kiz —30.79 dBex
Ref 38 dBm *Att 5 dB SWI 1.15 s 160.009455128 MHz
- Offdet 40.4] dB Matker 1 [T ]
N 1 PO.16 dBr
20 T I1595.59 138 MHZ E
10
sy
wer |
-—10 L
——20
I~ —30
::z: 1 1 \V hll A [l ;
:&M#‘ IV VW\JM A I A = 7C
Center 160 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 12.5 kiz Power 23.66 dBm
Adjacent Channel
Eomricth - Lower -30.04 dBm
Spacing 12.5 kHz Upper -29.34 dBm

Date: 31.0CT.2024 10:02:28
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IMSTECTION & AMNALYSIS
8.7.9 12.5 kHz Signal, Downlink, AGC, 160 MHz
4 RBA 300 Hz Marker 2 [T1 ]
® VBA 3 KHz —31.98 dbn
Ref 31 dimn *Att 5 dB SNI 1.15 s 159.981089744 MHz
30 Offget 40.1]l dB 1 Matker 1 [T} ]
— 20 9.94 d&Et
10 140 00280000 VL E
Wasr [ 10
IVL
——20
2
I~ —30 H
I~ —40
i | I R P
= | ﬂh,,q,amﬂx T ) ] A =
= " Ie
A I T \ i ”h“ .
Center 160 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 Kiz Power 23.18 dBm
Adjacent Channel _
B dth 10 i Lower 31.31 dBm
Spacing 20 kHz Upper -31.02 dBm

Date: 31.0CT.2024 09:58:10

Page 115 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
//A[NDUSTR]AL (352) 472-5500 / testing@industrial-ia.com
IMSTECTION & AMALYSIS
8.7.10 12.5 kHz Signal, Downlink, AGC+3dB, 160 MHz
4 RBA 300 Hz Marker 2 [T1 ]
® VBA 3 KHz -32.23 din
Ref 31 dimn *Att 5 dB SNI 1.15 s 159.981089744 MHz
30 Offget 40.1]l dB 1 Matker 1 [T} ]
— 20 9.97 d&Er
10 140 00280000 VL E
Wasr [ 10
IVL
——20
>
——30
A
I~ —40 v
T B N
- AL |
— ‘l‘m’ ' Y —\NM\] LIA f
Center 160 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 Kiz Power 23.19 dBm
Adjacent Channel _
Eomricth - Lower 31.53 dBm
Spacing 20 kHz Upper -30.20 dBm

Date: 31.0CT.2024 09:57:35
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IMSTECTION & AMNALYSIS
8.7.11 25 kHz Signal, Downlink, AGC, 160 MHz
4 RBA 300 Hz Marker 2 [T1 ]
® VBA 3 KHz —33.83 den
Ref 31 dimn *Att 5 dB SNI 1.15 s 150.837660256 MHz
30 |Offget |40.1f B + Matker L [T} ]
— 20 PT.53 d&=x
10 150 12500000 IVET: E
Wasr [ 10
IVL
——20
I~ —3 y
R L
sl PVl Wl .
| lwﬁvw T e
Al oMbl 2
Center 150.8 IVHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 Khz Power 24 .81 dBm
Adjacent Channel _
Eomricth - Lower 33.65 dBm
Spacing 40 kHz Upper -33.24 dBm

Date: 31.0CT.2024 09:27:31
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IMSTECTION & AMNALYSIS
8.7.12 25 kHz Signal, Downlink, AGC+3dB, 160 MHz
4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —33.26 dEx
Ref 31 dimn *Att 5 dB SNI 1.15 s 160.037660256 MHz
30 | Offget |40.1] dB 1 Matrker (1 [TL ]
— 20 9. [e/=13
10 120 10712500000 V- E
1 e
[l T
IVL
——20
2
——30 n
I~ —40 d
- 50 ‘l va ’\Aﬂ 1 IW""" MVM\M““\ =
- 60 v A“W "Vﬁ.ﬂv 1 < 2]
Tk L/"\AMNJ W M_ wh | 2C
Center 160 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 kHz Power 23.03 dBm
Adjacent Channel _
Eomricth - Lower 32.88 dBm
Spacing 40 kHz Upper -32.52 dBm

Date: 31.0CT.2024 09:28:10
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METECTION & AMALYSIS
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8.7.13 6.25 kHz Signal, Downlink, AGC, 173 MHz

@ 4 RBA 300 Hz Delta 2 [T1 ]

VER 3 kilz -49.67 dB
Ref 38 dbm *ACt 5 dB SNI 1.15 s —6.250000000 kiz
| Offdet  40.4 cB Matker 1 [T ]
30 ¢ b> 83 dan
— 20 T .99 1S MHZ E
10
.
ey |
——10 IVL
- —20
——30 l l
- _ 40 I M‘
L | Aw"‘ix'rj Tad 'WF. ,)A =
I W P Y R LLTIE 2P Y T
Center 173 Mz 10 KHz/ Scan 100 Kiz
Tx Channel
Bandwidth 12.5 kiz Power 26.24 dBm
Adjacent Channel _
B dth 10 i Lower 25.79 dBm
Spacing 12.5 kHz Upper -26.08 dBm

Date: 31.0CT.2024 10:03:33
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8.7.14 6.25 kHz Signal, Downlink, AGC+3dB, 173 MHz

4 RER 300 Hz Delta 2 [T1 ]
VER 3 kiz —53.45 dB
Ref 38 cbm ANt 5 dB SWI 1.15 s —6.250000000 kiz
| offdet 40.4 B Mafker 1 [T] ]
30 ¢ b> .81 B
— 20 T .99 1S MHZ E
10
1 op
ey | ¢
-—10 VL
- —20
2
- —30
- —40 I W 'W |
| AT Ll =
L LR o |z

Center 173 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 12.5 kHz Power 26.25 dBm
Adjacent Channel

it - Lower -27.43 dBm
Spacing 12.5 KHz Upper -27.76 dBm

Date: 31.0CT.2024 10:03:11
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IMSTECTION & AMNALYSIS
8.7.15 12.5 kHz Signal, Downlink, AGC, 173 MHz
@ 4 REX 300 Hz Marker 1 [TL ]
VBA 3 kHz 22.47 dEx
Ref 31 dimn *Att 5 dB SNI 1.15 s 173.006250000 MHz
30 Offdet 40.1 dB . v Matker 2 [T] ]
— 20 —¥S. 10 dar
10 1723 012780000 M- E
1 e
Wasr [ 10
IVL
- —20 >
I~ —30 M’J
| Y pptirdy Ml'w‘ww _— ‘ﬂm =
Center 173 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 Kz Power 25.79 dBm
Adjacent Channel _
Bomricith 10 i Lower 27.09 dBm
Spacing 20 kHz Upper -27.09 dBm

Date: 31.0CT.2024 09:56:34
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8.7.16 12.5 kHz Signal, Downlink, AGC+3dB, 173 MHz
4 RBA 300 Hz Marker 1 [T1 ]
® VBA 3 KHz 22.48 dbr
Ref 31 dimn *Att 5 dB SNI 1.15 s 173.006250000 MHz
30 Offdet 40.1 dB . v Matker 2 [T] ]
— 20 —P3.45 dex
10 1723 012780000 M- E
1 RIS
Wasr [ 10
IVL
——20 >
——30
L, !
__UI ' qunu.. IR ) -
NP T Tife el =
W \ s
Center 173 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 Kz Power 25.77 dBm
Adjacent Channel _
Boncwidin 10 i Lower 26.82 dBm
Spacing 20 kHz Upper -27.44 dBm

Date: 31.0CT.2024 09:56:51
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IMSTECTION & AMNALYSIS
8.7.17 25 kHz Signal, Downlink, AGC, 173 MHz
4 REBA 300 Hz Marker 1 [Tl ]
VBA 3 kHz 22.18 dex
Ref 31 dimn *Att 5 dB SNI 1.15 s 173.012500000 MHz
30 |Offdet  [40.1] B ) v Matker [2 [TL ]
— 20 —pPI.5% der
10 172 |96223RI744 VET, E
1 e
eyl T
IVL
——20 >
I~ —30 - l
- —40 i
——50 M ] ‘”Nl\ll BS
- l"._l-l Mf'J " Wiy A e
e R s
Center 173 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 kiz Power 25.52 dBm
Adjacent Channel _
Eomricth - Lower 29.08 dBm
Spacing 40 kHz Upper -29.08 dBm

Date: 31.0CT.2024 09:54:39
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8.7.18 25 kHz Signal, Downlink, AGC+3dB, 173 MHz
® 4 REBA 300 Hz Marker 1 [Tl ]
VBA 3 kHz 22.27 dEx
Ref 31 dimn *Att 5 dB SNI 1.15 s 173.012500000 MHz
30 |Offdet  [40.1] B v Matker [2 [TL ]
— 20 —pO0.04 dar
10 172 |96223RI744 VET, E
Wasr [ 10
IVL
——20 -
——30 7
| | iy ™ l
L l 1o M
L ° A ’A "UW W MN\HMAL ll’ ! ;
i | | 2

Center 173 Mz 10 kHz/ Span 100 kiz
Tx Channel

Bandwidth 50 kiz Power 25.59 dBm
Adjacent Channel

N —— Lower -29.29 dBm
Spacing 40 kHz Upper -29.47 dBm

Date: 31.0CT.2024 09:29:47
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8.7.19 6.25 kHz Signal, Uplink, AGC, 150.8 MHz

* RBA 300 Hz Marker 2 [T1 ]
VBA 3 kiz —79.19 dex
Ref O dBm *Att 5 dB SNI 1.15 s 150.815865385 MHz

Offget 40.4( B Marker 1 [T] ]
—15.07 cdb&x

n 150,79 1972 ML E
—20 )

T
|
5
<)

Wasr [—40

VT T el LT T
b MW | N

Center 150.8 MHz 10 kHz/ Scan 100 kHz

TE

Bandwidth 12.5 kHz Power -11.63 dBm

Adjacent Channel
Bandwidth 10 Wi Lower -67.98 dBm

Spacing 12.5 Kz Upper -68.32 dBm

Date: 4.NOV.2024 10:11:25
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8.7.20 6.25 kHz Signal, Uplink, AGC+3dB, 150.8 MHz
@ 4 REX 300 Hz Marker 2 [T1 ]
VBR 3 KHz —64.53 dix
Ref 0O dBm *Aart 5 dB SNI 1.15 s 150.809455128 MHz
Offget 40.4( B B} Marker 1 [T] ]
——10 v —I4.96 dex
_—ZU 150 2 vl 2 NI E
1 = R
Wy [0
——50 b
——e0
——70
| M I | I, _.MJ A , .
T AT, VAT TS WWWWW&&M}M@%&
2C
Center 150.8 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 2.5 iz Power -11.53 dBm
Adjacent Channel
NN - Lower -62.96 dBm
Spacing 12.5 kHz Upper -62.30 dBm

Date: 4.NOV.2024 10:11:53
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<4

/N

8.7.21 12.5 kHz Signal, Uplink, AGC, 150.8 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —80.18 dBx
Ref O dBm *Att 5 dB SNI 1.15 s 150.818750000 MHz
Offget 40.4| dB Matker 1 [TL ]
10 z —7.03 d=r
_—ZU 1 150 IATAS] NaTaTa/aln.V, & E
.
ey [ 40
IVL
——50
I~ —60
I~ —70
2
L 4 A Jﬁﬁh h 4 A
PRI A AR TR AT (TR BS
——oQ0 3are
| | x
Center 150.8 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 25 Kiz Power -13.79 dBm
Adjacent Channel _
it — Lower 68.91 dBm
Spacing 20 kHz Upper -68.29 dBm

Date: 4.NOV.2024 10:36:17
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METECTION & AMALYSIS

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

8.7.22 12.5 kHz Signal, Uplink, AGC+3dB, 150.8 MHz

* RBA 300 Hz
VBR 3 KHz

Ref 0O dBm *Att 5 dB SNI 1.15 s

Marker 2 [T1 ]

—65.62 dix

150.818750000 IMHz

Offget  40.4 B

Matker 1 [TL ]

—I5.06 dbex

Nalalalaliy, &¢ E

T
|
N
o}
=

150.8062

2 o

Yol

PS

e
|

Center 150.8 MHz 10 kHz/
Randwidth 25 kHz Power

Adjacent Channel
Bandwidth 10 kiz Lower
Spacing 20 kHz Upper

Date: 4.NOV.2024 10:36:35

Span 100 kHz

-11.83

-63.64
-62.81

dBm

dBm
dBm
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IMSTECTION & AMNALYSIS
8.7.23 25 kHz Signal, Uplink, AGC, 150.8 MHz
@ 4 REA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —80.19 dex
Ref O dBm *Att 5 dB SNI 1.15 s 150.818910256 MHz
Offget 40.4 dB Marker |1 [TL ]
- 10 - —I7.05% dex
_—ZU L T}’!W ATl Na'a'ala .V, =c E
1 oI
Wy [—ad
IVL
— —50
I~ —c0
——70
I . Al ¢
(Rl AT Y v P PO A ==
| L] x
Center 150.8 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 kHz Power -13.81 dBm
Adjacent Channel _
Boncwidin 10 i Lower ©9.22 dBm
Spacing 40 kHz Upper -69.80 dBm

Date: 4.NOV.2024 10:39:02
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<4

/N

8.7.24 25 kHz Signal, Uplink, AGC+3dB, 150.8 MHz

4 RBA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —64.85 dbEn
Ref O dEmn *Att 5 dB SWI 1.15 s 150.818910256 VHz
Offget 40.4) B . Marker |1 [TL ]
——10 v 5.05 d&x
_—ZU '1}’!\ IATAS] NATATaTa M.V, & E
1 Rl
ey [ 40
IVL
I~ —50
L =
i | L, ]
N 1, MU A
ot #W%%ﬁmwvta‘wps
——o0 3E
2C
Center 150.8 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 Kz Power -11.80 dBm
Adjacent Channel _
idith - Lower 67.15 dBm
Spacing 40 kHz Upper -67.23 dBm

Date: 4.NOV.2024 10:38:42
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<4

/N

8.7.25 6.25 kHz Signal, Uplink, AGC, 160 MHz

@ 4 RBA 300 Hz Marker 2 [T1 ]
VER 3 kiz —77.17 den
Ref 0O dbm “art 5 dB SWI 1.15 s 160.015705128 MHz
Offget  40.4| dB Mafker 1 [T] ]
-—10 T —I5.53 d
e [ 15 20, 1972 NET: E
1 o
Wnr [-40
- IVL
- —60
- —70 -
= I ,/WW\D*NMM lj)’" \ YZ
i T T Aoy iy ==
- Y5 e
2
Center 160 MHz 10 kHz/ Span 100 kHz
Tx Channel
Bandwidth 12.5 Kz Power -12.09 dBm
Adjacent Channel _
idith - Lower 67.49 dBm
Spacing 12.5 kHz Upper -67.16 dBm

Date: 4.NOV.2024 10:12:59
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8.7.26 6.25 kHz Signal, Uplink, AGC+3dB, 160 MHz
® * RBA 300 Hz Marker 1 [T1 ]
VBA 3 kiz —14.86 dBx
Ref 0O dBm *Att 5 dB SNI 1.15 s 159.996794872 MHz
Offget 40.4( B B Marker 2 [TL ]
I~ —10 v —p2.66 dbex
_—ZU afNalia'alovil N=ulis IV E
[
Wasr [—40
- =0 IVL
L :
| 1 [P ST Y NI N
TR A oA Tl B AR ' A PG AR ==
——90 |
2C
Center 160 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Banduwidith 12.5 Kz Power -11.40 dBm
Adjacent Channel
Eomricth 10 i Lower -62.03 dBm
Spacing 12.5 kHz Upper -62.06 dBm

Date: 4.NOV.2024 10:12:32
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IMSTECTION & AMALYSIS
8.7.27 12.5 kHz Signal, Uplink, AGC, 160 MHz
4 REBA 300 Hz Marker 1 [T1 ]
® VER 3 kilz -18.68 din
Ref O dBm *Att 5 dB SNI 1.15 s 159.996794872 VHz
Offget 40.4 dB Matker 2 [TL ]
le) Fl —J9.64 dex
__ZU EF~alawi= =N O NI E
1 = R
Wasr [ 40
IVL
— —50
- —60
——70 B
B \ ALWNJL | vll ¥ W -
M il ||{ wrkww AP Jilninl] 5
C

Center 160 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 25 Khiz Power -15.25 dBm
Adjacent Channel

O N Lower -69.08 dBm
Spacing 20 kHz Upper -69.30 dBm

Date: 4.NOV.2024 10:34:54
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8.7.28 12.5 kHz Signal, Uplink, AGC+3dB, 160 MHz
® * RBA 300 Hz Marker 1 [T1 ]
VBR 3 KHz —15.66 dix
Ref 0O dBm *Att 5 dB SNI 1.15 s 159.996794872 MHz
Offget  40.4 B ) Marker 2 [TL ]
10 T —J7-46 dbex
_—ZU l 160 015 (=Ne L=V o E
1 =R
Wasr [—40
- =0 IVL
- —60
——70 >
B , N ) i ] I
T T e et W PO AAN =
——20 e
2C
Center 160 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Banduwidith 25 Kz Power -12.19 dBm
Adjacent Channel
B dth 10 i Lower -68.20 dBm
Spacing 20 kHz Upper -67.70 dBm

Date: 4.NOV.2024 10:34:12
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8.7.29 25 kHz Signal, Uplink, AGC, 160 MHz
@ * RBA 300 Hz Marker 2 [T1 ]
Y —80.71 dbex
Ref O dBm *Att 5 dB ﬁ i}ldgzs 160.037820513 MHz
Offget |40.4( B Matrker (1 [T} ]
10 7 =753 abex
_—ZU Y 10 101 2500000 NET- E
1 =Rl
Wy [-40
- =0 IVL
- —c0
- “\H‘WWWA‘(WM {
@WM‘W&WW WM;J"J’\_MMWNM =
2C
Center 160 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Banduwidith S0 Kz Power -14.29 dBm
Adjacent Channel
B dth 10 i Lower -69.62 dBm
Spacing 40 kHz Upper -70.21 dBm

Date: 4.NOV.2024 10:40:02
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IMSTECTION & AMALYSIS
8.7.30 25 kHz Signal, Uplink, AGC+3dB, 160 MHz
4 RBA 300 Hz Marker 2 [T1 ]
® VER 3 kilz —-82.99 dbn
Ref O dBm *Att 5 dB SNTI 1.15 s 160.037820513 MHz
Offget 40.4 dB B Marker |1 [TL ]
10 v —15.33 dn
_—ZU 10 101250000000 NET- E
m* —30
WAy [ —40
IVL
— —50
I~ —c0
——70 W
e " 1y 2 =
e WW I w\f!\«j\nwrgwnmﬂ
C

Center 160 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel

Bandwidth 50 Khz Power -12.10 dBm
Adjacent Channel

O N Lower -69.06 dBm
Spacing 40 kHz Upper -69.92 dBm

Date: 4.NOV.2024 10:40:26
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INSTECTION & AMALYSIS

8.7.31 6.25 kHz Signal, Uplink, AGC, 173 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —74.90 dBx
Ref O dBm *Att 5 dB SWI 1.15 s 173.009455128 MHz
Offdet 40.4| dB . Matker 1 [T ]
=10 v —15.21T d&x
_—ZU 172 20, val 2 _NET- E
1 =R
EheY [-40
IVL
——50
——60
- —70 el pwn
- 151 M
A ot RONI. VLN TR, Y. 1IN A “”xwfmd\rm A T S WA Aot
Mot -
~—o0 e
2C
Center 173 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 12.5 kiz Power -11.81 dBm
Adjacent Channel
i, —— Lower 62.65 dBm
Spacing 12.5 kiz Upper -62.75 dBm

Date: 4.NOV.2024 10:30:14
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8.7.32 6.25 kHz Signal, Uplink, AGC+3dB, 173 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —64.89 dBEn
Ref O dBm *Att 5 dB SNI 1.15 s 173.009455128 MHz
Offget 40.4 dB B Marker 1 [TL ]
- 10 v —J5-07 a=
_—ZU 1 - 20 val 2 NI
1 oI
ey [ 40
I~ —50
——cQ
| MAr l\f WA by 1‘JI .
—o0 | | H
Center 173 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 12.5 kiz Power -11.64 dBm
Adjacent Channel _
Eomcbridith 10 i Lower 62.92 dBm
Spacing 12.5 kiz Upper -62.79 dBm

Date: 4.NOV.2024 10:30:35

PS
e
2C
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/N

8.7.33 12.5 kHz Signal, Uplink, AGC, 173 MHz

* RBA 300 Hz Marker 2 [T1 ]
VBA 3 KHz —88.72 diBx
Ref O dBm *Att 5 dB SWI 1.15 s 172.984134615 MHz
Offget 40.4( B Mafker 1 [T} ]
—I5.32 dbx

i 172 coszbagze | PN
—20

T
|
5
<)

T R “WWJWM ] =

Center 173 MHz 10 kHz/ Scan 100 kHz

Bandwidth 25 kiz Power -11.93 dBm

Adjacent Channel
Bandwidth 10 Wi Lower -69.26 dBm

Spacing 20 kHz Upper -68.70 dBm

Date: 4.NOV.2024 10:33:25
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<4

/N

8.7.34 12.5 kHz Signal, Uplink, AGC+3dB, 173 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBA 3 kHz —74.81 dBx
Ref O dBm *Act 5 dB SWI 1.15 s 172.984134615 MHz
Offget 40.4 B . Matker 1 [T] ]
——10 v —I5.06 d&x
_—ZU 177 20 val 2 _NET- E
1 o
ey [ 40
- IVL
——60
I~ —70
» , L 1 Kﬂﬂ leMW wh .l Fal | .
WA AN TN ’“’\MNAN%"NWWWhPS
~—o0 e
2C
Center 173 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 25 Khz Power -11.64 dBm
Adjacent Channel _
idith - Lower 67.10 dBm
Spacing 20 Kz Upper -67.14 dBm

Date: 4.NOV.2024 10:33:05
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8.7.35 25 kHz Signal, Uplink, AGC, 173 MHz
@ * RBA 300 Hz Marker 2 [T1 ]
VBA 3 kiz —87.06 dBx
Ref O dBm *Att 5 dB SNI 1.15 s 173.039262821 MHz
Offget |40.4( B Matrker (1 [T} ]
——10 “'L —17.33
_—ZU 1723101 2500000 M E
1 Rl
Wy [-40
- =0 IVL
I~ —c0
—70 w \
| , L N JL.
Oy Tl Vs BT A I T IV POV WY il
—0
2C
Center 173 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Banduwidith S0 Kz Power -14.00 dBm
Adjacent Channel
B dth 10 i Lower -69.54 dBm
Spacing 40 kHz Upper -70.54 dBm

Date: 4.NOV.2024 10:41:30
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/N

8.7.36 25 kHz Signal, Uplink, AGC+3dB, 173 MHz

4 RBA 300 Hz Marker 2 [Tl ]
VBA 3 kHz —-80.62 dBEx
Ref O dEmn *Att 5 dB SWI 1.15 s 173.039262821 VHz
Offget 40.4) B Marker |1 [TL ]
I —10 s —15.59 dex
_—ZU 1 ; Q12500000 NET- E
1 Rl
Wy [ 40
IVL
I~ —50
——aQ
——70 \k‘ ~
| 1 Ll l’AL n
gy e vm»wb“ﬁ—m“ﬁmwmmvﬁwm =
I~ —o0 I
2C
Center 173 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 50 Kz Power -12.25 dBm
Adjacent Channel _
i, —— Lower 68.43 dBm
Spacing 40 kHz Upper -68.68 dBm

Date: 4.NOV.2024 10:41:08
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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, 150.8 MHz

@ 4 RBW 100 kHz Marker 1 [T1 ]
VBN 300 kHz 23.11 dBx
Ref 37 dBm *Att 5 dB SWI 100 ms 151.250000000 MHz
Offget 404 oB Markdgr 2 [T1|]
L s —34.79 dbn
| 415.512820513 voz| PN
A\ 4
1 = L o
BA"M
IVL
10
e PS
-—10
D] -13 ¢Bm
- g IEe
2L
- —30
i AW g l
—40
L i W“WWMW W WWMMMMM%WWWAPWVW
se
——e0
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.0CT.2024 10:07:06
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8.8.2 1 GHz to 10 Harmonic, Downlink, 150.8 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -33.24 dBRv

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

Offpet 4014 dB

- 30
PN

20
VAIDT

IVL

10

D1 —-13 ¢Bm

o

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.0CT.2024 10:07:36
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INSTECTION & AMALYSIS

8.8.3 30 MHz to 1 GHz, Downlink, 160 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz 23.37 dRr
Ref 37 dBm *Att 5 dB SWT 100 ms 159.022435897 MHz
Offget 40|14 OB Markgr 2 [T1]]
L —34 .42 dBv
; . 415.512820513 M- |IPN
v
e
BAID!A!
IVL
10
- PS
-—10
D1| —13 {iBm
- g e
2C
- —30 5
A
ol AN ! UMW HJNW
- —50
I~ —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.0CT.2024 10:06:36
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8.8.4 1 GHz to 10t Harmonic, Downlink, 160 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -33.93 dBRr

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

Offpet 4014 dB

- 30
PN
1
m— 20
IVL
-10
- BPS
- 10
Dl -13 ¢Bm
- g IE
C

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.0CT.2024 10:07:54
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INSTECTION & AMALYSIS

8.8.5 30 MHz to 1 GHz, Downlink, 173 MHz

@ +RBN 100 kHz Marker 2 [Tl ]
VBN 300 kHz -32.28 dRr
Ref 37 dBm *Att 5 dB SWT 100 ms 415.512820513 MHz
Offget 40}4 dB Markgr 1 [T1]|]
L 2$.90 dir
) v 173.012820513 vHz| PN
1 gl
BAID!A!
IVL
10
- .
-—10
D1 13 ¢{iBm
- g Ie
2C
- —30 3
L ) KUM'M‘I |
- —50
I~ —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.0CT.2024 10:06:08

Page 148 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

8.8.6 1GHz to 10t Harmonic, Downlink, 173 MHz

® 4 RBW 1 MHz Marker 1 [T1 ]
VBN 3 MHz -32.24 dBr

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

Offpet 4014 dB

- 30
PN
1
m— 20
IVL
-10
- BPS
- 10
Dl -13 ¢Bm
- g IE
C

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.0CT.2024 10:08:13
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8.8.7 30 MHz to 1 GHz, Uplink, 150.8 MHz

@ +RBN 100 kHz Marker 2 [Tl ]
VBW 300 kHz —41.68 dBr
Ref 37 dBm *Att 5 dB SWT 100 ms 382.868589744 MHz
Offget 40}4 dB Markgr 1 [T1]|]
L —11.82 dpn
; 131 .250000000 MHz| PN
|
BAIDA
IVL
10
- PS
——10 v
p] -13 {Em
- g Ie
2C
- 30
B 2
—40
WMMMMNMWWWMMWMWWWW
- 50
I~ —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.0CT.2024 15:31:50
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8.8.8 1GHz to 10" Harmonic, Uplink, 150.8 MHz

® 4 RBW 1 MHz Marker 2 [Tl ]
VBW 3 MHz —38.39 dBr
Ref 37 dBm *Att 5 dB SWT 45 ms 1.225961538 GHz
Offget 40}4 dB Markgr 1 [T1]|]
L —2T.12 den
) 1.06778$ac2 crz| PN
|
BAIDA
IVL
10
- .
-—10
Dl —13 ¢iBm
- o0 Ie
1 2C
A\ 4
—30
5 MMW%MWMLMWW\M“
= MW\]’
40
- 50
I~ —60
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.0CT.2024 15:35:09
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8.8.9 30 MHz to 1 GHz, Uplink, 160 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz —11.65 dar
Ref 37 dBm *Att 5 dB SWT 100 ms 159.022435897 MHz
Offget 404 dB Markdr 2 [T1[]
. —4b .27 dry
’ 382 .868589744 Mz |IFN
1 .
B‘lDA
IVL
10
. -
1
——10
Dl| -13 ¢BEm
— B
2C
- —30
- o " - ,
M A AP A Al b Ity s
——50
— —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.0CT.2024 15:32:15
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8.8.10 1 GHz to 10" Harmonic, Uplink, 160 MHz

® 4 RBW 1 MHz Marker 2 [Tl ]
VBW 3 MHz —29.62 dBr
Ref 37 dBm *Att 5 dB SWT 45 ms 1.225961538 GHz
Offget 40}4 dB Markgr 1 [T1]|]
L —26.99 dpr
) 1.06778%a62 cuz|IFN
|
BAIDA
IVL
10
- PS
-—10

D1 —-13 ¢Bm

T

Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.0CT.2024 15:34:43
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8.8.11 30 MHz to 1 GHz, Uplink, 173 MHz

@ +RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz —11.93 d&r
Ref 37 dBm *Att 5 dB SWT 100 ms 173.012820513 MHz
Offget 404 dB Markdr 2 [T1[]
. -4} .73 dry
’ 3¢2.868589744 vz |IBPN
1 .
B‘lDA
IVL
10
- PS
——10 v
Dl {13 fiEm
- v
2C
- —30
~—40 =
A 4
oAb i s s M Ao it Ay s b
——50
— —60
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 31.0CT.2024 15:33:32
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8.8.12 1 GHz to 10" Harmonic, Uplink, 173 MHz

® 4 RBW 1 MHz Marker 2 [Tl ]
VBW 3 MHz —29.45 dBr
Ref 37 dBm *Att 5 dB SWT 45 ms 1.237259615 GHz
Offget 40}4 dB Markgr 1 [T1]|]
L —26.91 dpn
) 1.06778$ac2 crz| PN
1 gl
BAID!A!
IVL
10
- PS
-—10
Dl —13 ¢iBm
- o0 Ie
1 2C
2
A 4
—30
- —40
- 50
I~ —60
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 31.0CT.2024 15:34:13
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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, 150.8 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)

150.80 301.60 PK 23.10 H -2.08 14.26 3.00 35.28 -62.09 -13.00 49.09
150.80 301.60 PK 23.10 \ -2.08 14.26 3.00 35.28 -62.09 -13.00 49.09
150.80 452.40 PK 24.30 H -2.47 16.74 3.00 38.58 -58.80 -13.00 45.80
150.80 452.40 PK 23.60 \ -2.47 16.74 3.00 37.88 -59.50 -13.00 46.50
150.80 603.20 PK 29.00 H -2.87 18.86 3.00 44.99 -52.39 -13.00 39.39
150.80 603.20 PK 27.10 \ -2.87 18.86 3.00 43.09 -54.29 -13.00 41.29
150.80 754.00 PK 20.70 H -3.22 21.35 3.00 38.83 -58.55 -13.00 45.55
150.80 754.00 PK 20.80 Vv -3.22 21.35 3.00 38.93 -58.45 -13.00 45.45
150.80 904.80 PK 21.70 H -3.54 22.67 3.00 40.83 -56.55 -13.00 43.55
150.80 904.80 PK 21.70 \% -3.54 22.67 3.00 40.83 -56.55 -13.00 43.55
150.80 1055.60 PK 21.30 H -3.86 26.72 3.00 44.16 -53.22 -13.00 40.22
150.80 1055.60 PK 21.40 \ -3.86 26.72 3.00 44.26 -53.12 -13.00 40.12
150.80 1206.40 PK 21.60 H -4.02 28.19 3.00 45.78 -51.60 -13.00 38.60
150.80 1206.40 PK 21.80 \% -4.02 28.19 3.00 45.98 -51.40 -13.00 38.40
150.80 1357.20 PK 22.20 H -4.33 28.65 3.00 46.52 -50.85 -13.00 37.85
150.80 1357.20 PK 21.80 \ -4.33 28.65 3.00 46.12 -51.25 -13.00 38.25
150.80 1508.00 PK 21.80 H -4.54 27.70 3.00 44.96 -52.42 -13.00 39.42
150.80 1508.00 PK 22.60 \% -4.54 27.70 3.00 45.76 -51.62 -13.00 38.62
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8.9.2 Downlink, 160 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)

160.00 320.00 PK 25.00 H -2.09 14.50 3.00 37.41 -59.97 -13.00 46.97
160.00 320.00 PK 28.00 Vv -2.09 14.50 3.00 40.41 -56.97 -13.00 43.97
160.00 480.00 PK 22.40 H -2.59 17.36 3.00 37.17 -60.21 -13.00 47.21
160.00 480.00 PK 22.80 \ -2.59 17.36 3.00 37.57 -59.81 -13.00 46.81
160.00 640.00 PK 22.20 H -2.96 19.25 3.00 38.49 -58.88 -13.00 45.88
160.00 640.00 PK 22.30 Vv -2.96 19.25 3.00 38.59 -58.78 -13.00 45.78
160.00 800.00 PK 21.60 H -3.34 21.37 3.00 39.63 -57.75 -13.00 44.75
160.00 800.00 PK 22.20 A -3.34 21.37 3.00 40.23 -57.15 -13.00 44.15
160.00 960.00 PK 21.60 H -3.64 23.30 3.00 41.26 -56.12 -13.00 43.12
160.00 960.00 PK 21.00 \ -3.64 23.30 3.00 40.66 -56.72 -13.00 43.72
160.00 1120.00 PK 20.10 H -3.95 27.52 3.00 43.67 -53.71 -13.00 40.71
160.00 1120.00 PK 21.10 \ -3.95 27.52 3.00 44.67 -52.71 -13.00 39.71
160.00 1280.00 PK 20.30 H -4.22 29.23 3.00 45.30 -52.07 -13.00 39.07
160.00 1280.00 PK 20.30 \Y -4.22 29.23 3.00 45.30 -52.07 -13.00 39.07
160.00 1440.00 PK 20.60 H -4.42 27.96 3.00 44.14 -53.24 -13.00 40.24
160.00 1440.00 PK 21.30 \ -4.42 27.96 3.00 44.84 -52.54 -13.00 39.54
160.00 1600.00 PK 20.80 H -4.76 27.92 3.00 43.96 -53.42 -13.00 40.42
160.00 1600.00 PK 21.00 \Y -4.76 27.92 3.00 44.16 -53.22 -13.00 40.22
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8.9.3 Downlink, 173 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)

173.00 346.00 PK 23.50 H -2.11 14.58 3.00 35.96 -61.41 -13.00 48.41
173.00 346.00 PK 23.30 Vv -2.11 14.58 3.00 35.76 -61.61 -13.00 48.61
173.00 519.00 PK 22.90 H -2.73 18.32 3.00 38.49 -58.89 -13.00 45.89
173.00 519.00 PK 23.10 \ -2.73 18.32 3.00 38.69 -58.69 -13.00 45.69
173.00 692.00 PK 21.20 H -3.08 21.25 3.00 39.37 -58.01 -13.00 45.01
173.00 692.00 PK 20.80 Vv -3.08 21.25 3.00 38.97 -58.41 -13.00 45.41
173.00 865.00 PK 21.40 H -3.51 22.44 3.00 40.34 -57.04 -13.00 44.04
173.00 865.00 PK 21.50 \% -3.51 22.44 3.00 40.44 -56.94 -13.00 43.94
173.00 1038.00 PK 21.30 H -3.82 26.57 3.00 44.05 -53.32 -13.00 40.32
173.00 1038.00 PK 21.60 \ -3.82 26.57 3.00 44.35 -53.02 -13.00 40.02
173.00 1211.00 PK 21.40 H -4.03 28.26 3.00 45.63 -51.75 -13.00 38.75
173.00 1211.00 PK 22.00 \ -4.03 28.26 3.00 46.23 -51.15 -13.00 38.15
173.00 1384.00 PK 21.80 H -4.35 28.20 3.00 45.65 -51.73 -13.00 38.73
173.00 1384.00 PK 21.80 \ -4.35 28.20 3.00 45.65 -51.73 -13.00 38.73
173.00 1557.00 PK 20.30 H -4.66 27.72 3.00 43.36 -54.02 -13.00 41.02
173.00 1557.00 PK 20.30 \ -4.66 27.72 3.00 43.36 -54.02 -13.00 41.02
173.00 1730.00 PK 21.40 H -4.83 29.53 3.00 46.10 -51.28 -13.00 38.28
173.00 1730.00 PK 20.90 \ -4.83 29.53 3.00 45.60 -51.78 -13.00 38.78
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8.9.4 Uplink, 150.8 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)

150.80 301.60 PK 23.30 H -2.08 14.26 3.00 35.48 -61.89 -13.00 48.89
150.80 301.60 PK 22.90 \ -2.08 14.26 3.00 35.08 -62.29 -13.00 49.29
150.80 452.40 PK 23.20 H -2.47 16.74 3.00 37.48 -59.90 -13.00 46.90
150.80 452.40 PK 23.30 \ -2.47 16.74 3.00 37.58 -59.80 -13.00 46.80
150.80 603.20 PK 30.00 H -2.87 18.86 3.00 45.99 -51.39 -13.00 38.39
150.80 603.20 PK 26.90 Vv -2.87 18.86 3.00 42.89 -54.49 -13.00 41.49
150.80 754.00 PK 20.70 H -3.22 21.35 3.00 38.83 -58.55 -13.00 45.55
150.80 754.00 PK 20.50 A -3.22 21.35 3.00 38.63 -58.75 -13.00 45.75
150.80 904.80 PK 21.80 H -3.54 22.67 3.00 40.93 -56.45 -13.00 43.45
150.80 904.80 PK 22.30 \ -3.54 22.67 3.00 41.43 -55.95 -13.00 42.95
150.80 1055.60 PK 21.50 H -3.86 26.72 3.00 44.36 -53.02 -13.00 40.02
150.80 1055.60 PK 21.70 \ -3.86 26.72 3.00 44.56 -52.82 -13.00 39.82
150.80 1206.40 PK 21.30 H -4.02 28.19 3.00 45.48 -51.90 -13.00 38.90
150.80 1206.40 PK 21.70 \ -4.02 28.19 3.00 45.88 -51.50 -13.00 38.50
150.80 1357.20 PK 22.50 H -4.33 28.65 3.00 46.82 -50.55 -13.00 37.55
150.80 1357.20 PK 21.70 \ -4.33 28.65 3.00 46.02 -51.35 -13.00 38.35
150.80 1508.00 PK 22.30 H -4.54 27.70 3.00 45.46 -51.92 -13.00 38.92
150.80 1508.00 PK 22.00 \ -4.54 27.70 3.00 45.16 -52.22 -13.00 39.22
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8.9.5 Uplink, 160 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)

160.00 320.00 PK 25.50 H -2.09 14.50 3.00 37.91 -59.47 -13.00 46.47
160.00 320.00 PK 26.60 Vv -2.09 14.50 3.00 39.01 -58.37 -13.00 45.37
160.00 480.00 PK 23.50 H -2.59 17.36 3.00 38.27 -59.11 -13.00 46.11
160.00 480.00 PK 22.50 \ -2.59 17.36 3.00 37.27 -60.11 -13.00 47.11
160.00 640.00 PK 22.40 H -2.96 19.25 3.00 38.69 -58.68 -13.00 45.68
160.00 640.00 PK 22.50 Vv -2.96 19.25 3.00 38.79 -58.58 -13.00 45.58
160.00 800.00 PK 21.40 H -3.34 21.37 3.00 39.43 -57.95 -13.00 44.95
160.00 800.00 PK 21.20 A -3.34 21.37 3.00 39.23 -58.15 -13.00 45.15
160.00 960.00 PK 21.70 H -3.64 23.30 3.00 41.36 -56.02 -13.00 43.02
160.00 960.00 PK 21.00 \ -3.64 23.30 3.00 40.66 -56.72 -13.00 43.72
160.00 1120.00 PK 20.30 H -3.95 27.52 3.00 43.87 -53.51 -13.00 40.51
160.00 1120.00 PK 20.20 \ -3.95 27.52 3.00 43.77 -53.61 -13.00 40.61
160.00 1280.00 PK 20.40 H -4.22 29.23 3.00 45.40 -51.97 -13.00 38.97
160.00 1280.00 PK 20.10 \Y -4.22 29.23 3.00 45.10 -52.27 -13.00 39.27
160.00 1440.00 PK 21.00 H -4.42 27.96 3.00 44.54 -52.84 -13.00 39.84
160.00 1440.00 PK 20.60 \ -4.42 27.96 3.00 44.14 -53.24 -13.00 40.24
160.00 1600.00 PK 21.30 H -4.76 27.92 3.00 44.46 -52.92 -13.00 39.92
160.00 1600.00 PK 21.20 \Y -4.76 27.92 3.00 44.36 -53.02 -13.00 40.02
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8.9.6 Uplink, 173 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)

173.00 346.00 PK 24.10 H -2.11 14.58 3.00 36.56 -60.81 -13.00 47.81
173.00 346.00 PK 22.70 Vv -2.11 14.58 3.00 35.16 -62.21 -13.00 49.21
173.00 519.00 PK 23.50 H -2.73 18.32 3.00 39.09 -58.29 -13.00 45.29
173.00 519.00 PK 23.20 \ -2.73 18.32 3.00 38.79 -58.59 -13.00 45.59
173.00 692.00 PK 20.70 H -3.08 21.25 3.00 38.87 -58.51 -13.00 45.51
173.00 692.00 PK 20.90 Vv -3.08 21.25 3.00 39.07 -58.31 -13.00 45.31
173.00 865.00 PK 22.10 H -3.51 22.44 3.00 41.04 -56.34 -13.00 43.34
173.00 865.00 PK 22.00 \% -3.51 22.44 3.00 40.94 -56.44 -13.00 43.44
173.00 1038.00 PK 21.40 H -3.82 26.57 3.00 44.15 -53.22 -13.00 40.22
173.00 1038.00 PK 22.00 \ -3.82 26.57 3.00 44.75 -52.62 -13.00 39.62
173.00 1211.00 PK 21.90 H -4.03 28.26 3.00 46.13 -51.25 -13.00 38.25
173.00 1211.00 PK 21.90 \ -4.03 28.26 3.00 46.13 -51.25 -13.00 38.25
173.00 1384.00 PK 22.10 H -4.35 28.20 3.00 45.95 -51.43 -13.00 38.43
173.00 1384.00 PK 22.20 \ -4.35 28.20 3.00 46.05 -51.33 -13.00 38.33
173.00 1557.00 PK 21.30 H -4.66 27.72 3.00 44.36 -53.02 -13.00 40.02
173.00 1557.00 PK 21.21 \ -4.66 27.72 3.00 44.27 -53.11 -13.00 40.11
173.00 1730.00 PK 21.20 H -4.83 29.53 3.00 45.90 -51.48 -13.00 38.48
173.00 1730.00 PK 21.80 \ -4.83 29.53 3.00 46.50 -50.88 -13.00 37.88
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9. ANNEX-B — Test Setup Photographs

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

10. History of Test Report Changes

Test Report # Revision # Description Date of Issue
1 Initial release 12/23/2024
2 3.2 Updated 2/27/2025
TR_19228-25_FCC 90_VHF_Booster 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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