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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.

The EUT does not function with typical AGC mode.

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 (c)(8) Power at the Final Amplifier Pass
2.1046 (a) RF Output Power Pass
2.1047 Modulation characteristics n/a
2.1049 Occupied Bandwidth Pass
2.1057 Spurious emissions at antenna terminals Pass
2.1053 Field strength of spurious radiation Pass
2.1055 Frequency stability n/a
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Applicable Clauses from Part 90 Subpart |

Result:
FEE e 5 Description of the requirements (Pass, Fail,
Clauses
N/A)
90.205 Transmitter Power Pass
90.207 Types of Emissions Pass
90.209 Bandwidth limitations Pass
90.210 Emission masks, In-band Pass
90.210 Emission masks, Out-of-band Pass
90.213 Frequency stability n/a
90.214 Transient Frequency Behavior n/a
90.219 (d)(6)(i) ERP of intermodulation products n/a'
90.219 (d)(6)(ii) ERP of noise within the passband n/a'
90.219 (d)(6)(iii) ERP of noise on spectrum < 1 MHz outside of the passband n/a'
90.219 (d)(3)(i), ERP of Radiated Power ]
n/a

(e)(1)
90.219 (e)(2) Noise figure Pass
90.219 (e)(3) Spurious emissions Pass
90.219 Retransmitted Signals

. Pass
(e)(4)(0) (i) i)
90.221 Adjacent channel power limits Pass

Note 1: Requirements
at certification.

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

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)
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473 EUT Spurious Conducted Emissions Pass
4.8 Frequency Stability n/a
4.9 Spurious Radiated Emissions Pass
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KDB 484596 D01 vO1
Result:
FCC KDB 935210 Description of the requirements (Pass, Fail,
D05 Clauses
N/A)
3a Introduction Reported
3b Explain the Differences Reported
3c Spot-check Verification Data Pass
3d Reference Section Reported

Introduction

Equipment classes B9A and BI9B are not allowed to be filed under the same FCC ID. However, FCC ID
P3TDHS40-HG-2A is electrically identical to FCC ID P3TDHS40-HG-2B. The EUT uses software to limit
the passband, converting the EUT from a Class B Industrial Signal Booster into a Class A Industrial
Signal Booster. The test data is valid to be re-used due to the Class B operation of the EUT being
worst-case in all aspects. The Class A operation represented in this filing was equal or more compliant
with FCC Part 90 in all respects. Therefore all testing is to be considered identical, and has been re-
used following the guidelines of KDB 484596.

Explain the Differences

FCC ID P3TDHS40-HG-2A is electrically identical to FCC ID P3TDHS40-HG-2B and has no difference
in hardware. The EUT uses software to limit the passband from widths equal to or greater than 75 kHz
to widths less than 75 kHz.

Spot-Check Verification Data

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

Reference Section

All original test data is from FCC ID P3TDHS40-HG-2B, test report “TR_11433-23_FCC_PT90_Booster
Class B_T.docx".
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2. Location of Testing
2.1 Test Laboratory

Timco Engineering Inc. is a subsidiary of Industrial Inspection & Analysis, Inc. ("llIA"). Testing was
performed at IlA’s permanent laboratory located at 13146 NW 86" Drive, Suite 400, Alachua, Florida
32615.

FCC test firm # 578780

FCC Designation # US1070

FCC site registration is under A2LA certificate # 0955.01
ISED Canada test site registration # 2056A

EU Notified Body # 1177

For all designations see A2LA scope # 0955.01

2.2 Testing was performed, reviewed by

Dates of Testing: 10/15/2023 — 11/9/2023

s —— Sr. EMC Engineer S a7ATS]
i T e AT AT EMC-003838-NE ﬂ\VAD!E
Signature: - = &

[eTTL=

Name & Title: Tim Royer, EMC Engineer

Date of Signature 12/17/2023

Signature: @% &%

Name & Title: Kristoffer Costa, EMC Technician

Date of Signature 12/17/2023
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3. Test Sample(s) (EUT/DUT)

The test sample was received: 9/29/2023

3.1 Definitions

Signal booster: A device or system that automatically receives, amplifies, and retransmits signals from
wireless stations into and out of building interiors, tunnels, shielded outdoor areas and other locations
where these signals would otherwise be too weak for reliable communications. Signal booster systems

may contain both Class A and Class B signal boosters as components.

Class A signal booster: A signal booster designed to retransmit signals on one or more specific
channels. A signal booster is deemed to be a Class A signal booster if none of its passbands exceed

75 kHz.

Class B signal booster: A signal booster designed to retransmit any signals within a wide frequency
band. A signal booster is deemed to be a Class B signal booster if it has a passband that exceeds 75

kHz.
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3.2 Description of the EUT

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

Identification

FCC ID: P3TDHS40-HG-2A

Brief Description 800 Mhz Single Carrier Amplifier (SCA) Class A - Uplink
Model(s) # DHS40

Firmware version N/A

Software version V1.5

Serial Number N/A

Technical Characteristics

Frequency Range 806 MHz- 824 MHz

RF O/P Power (Max.) 37.05 dBm/ 5.069 W

Modulation FM

Bandwidth & Emission Class 12K3F3E, 7K85F3E, 4K02F3E, 8K18F1D, 8K18F1E, 7K96F1W,
9K60F1D, 9K60F1E, 9K60D7W

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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Test Modes
Band (MHZz) Link Direction Test Frequencies (MHz)
8006 MHz
806- 824 MHz N/A 815 MHz
824 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 Subpart 1, 90.219

5. Measurement Uncertainty

Parameter Uncertainty (dB)

Conducted Emissions + 3.14 dB

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

Radiated Emissions (30 — 200 MH2z) + 2.16 dB

Radiated Emissions (200 — 1000 MHz) + 2.15 dB

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

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

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

6. Environmental Conditions
6.1 Temperature & Humidity

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

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

The test equipment used identified by type, manufacturer, serial number, or other identification and

the date on which the next calibration or service check is due.

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

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

7.1 List of Test Equipment

Test Equipment
Type Device Manufacturer Model SN# CuCrra(Tnt Cal Due
Antenna | Biconical 1057 Eaton 94455-1 1057 10/16/20 | 10/16/2023
Antenna, | Log-Periodic
NSA 1243 Eaton 96005 1243 5/4/21 5/3/2024
Double-
Ridged :
Antenna ETS-Lindgren 3117 00035923 5/31/23 | 5/30/2026
Horn/ETS
Horn 1
CHAMBER CHAMBER Panashield 3M N/A 3/12/19 [ 12/21/2023
Pre-amp Pre-amp RF-LAMBDA | RLNAOOM45GA NA 2/27/19 | 7/26/2025
EMI Test
Receiver | Receiver R&S relice & ESU 40 100320 5/27/21 | 5/26/2024
Schwarz
ESU 40
. EN.” fest Rohde &
Receiver Receiver R&S ESW44 103049 10/13/21 1 10/12/2024
Schwarz
ESW44
Signal Sl
9 Generator HP HP 8648C 35537A01679 | 3/29/19 | 8/03/2025
Generator 8648C
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Software
Software Author Version Validation on
ESU Firmware Rohde & Schwarz 443 SP?:_;;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 dBuVv +10.36 dB/m  +0.40 dB =30.36 dBuV/m @ 3m

EIRP = Pcond (dBm) + dBi
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INSTECTION & AMALYSIS

8.1 Power at the Final Amplifier

Referenced from test report "TR_10341-23_FCC_PT90_Booster Class B_1.docx".

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

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

information.

Test Results

EUT Operating Voltage (V)

EUT Current (A)

Power at the Final Amplifier
(W)

24

3.33

79.92
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8.2 RF Output Power & Gain

Referenced from test report "TR_10341-23_FCC_PT90_Booster Class B_1.docx".

Limits from FCC Parts 2.1046(a), and 90.205 and test procedure from ANSI C63.26-2015 and FCC

KDB 935210 D05 v01r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
UNDER TEST

STANDARD

—P» TRANSMITTER

LOAD

SPECTRUM

» ANALYZER

Test Results, Power Output

Link Direction

Max Power Output (dBm)

Max Power Output (W)

Uplink 37.05 5.069
Gain
Test Results, Gain
Tuned Power Input | Power Output
Link Direction Frequency Input Level P P Gain (dB)
(dBm) (dBm)
(MHz)
806 AGC -60 36.7 96.7
Uplink 815 AGC -60 37.05 97.05
824 AGC -60 36.92 96.92

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
TESTSIGNAL |—» ——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

806- 824 MHz Uplink < 75 kHz Class A
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Out-of-band Rejection, Spectrum Plots

8.3.1 Test Plot, Class A

@ #RBAN 100 kHz Delta 2 [T1 ]
VBW 300 kHz 4.55 dB
Ref 10 dBm *Att 10 dB SWT 15 ms 18.291666667 MHz
10 Marker 1 [T1]]
—21.33 dBrx
- 5 g2051b221 vz | IFN
) $ Markgr 3 [T1|]
=? .17 dBr
Ve _ ol
—10 S-S 6T5SP462 T+
——2Q0
D1 —-25.lI7 dBm
——30
I —40
c» =}
- —50 2C
——e0
m{m(n}&kh, J\AMMJ \J' My ‘_..AMMQMMJ L.Mnhl\l. Mgt A e I--u/‘\.rlJ LAAMU\“.M il Aaubn

—20

Start 800 MHz 3 MHz/ Stop 830 MHz

Date: 25.0CT.2023 17:40:10
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8.4 Bandwidth & Emission
Referenced from test report "TR_10341-23_FCC_PT90_Booster Class B_1.docx".

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

Authorized Bandwidth

Rule Part Operating Range (MHz) Authorized Bandwidth (kHz)

Part 90 806- 824 MHz 6/11.25/20

Applicable Input Signals

Signal Occupied Bandwidth (kHz) Repre[s)eézit;a:\a/folri(rgission
CW N/A N/A
6.25 kHz FM 12.36 12K3F3E
12.5 kHz FM 7.85 7K85F3E
25 kHz FM 4.02 4K02F3E
C4FM (P25 Phase ) 8.18 8K18F1D, 8K18F1E
HCPM (P25 Phase Il SU) 7.96 7K96F1W
HDQPSK (P25 Phase Il BS) 9.6 9K60F1D, 9K60F1E, 9K60D7W
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8.5 Input VS Output Signal Comparison

Referenced from test report "TR_10341-23_FCC_PT90_Booster Class B_1.docx".

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

v01r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
UNDER TEST

STANDARD
TRANSMITTER
LOAD

—>

SPECTRUM
ANALYZER
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/A INDUSTRIAL

INSTECTION & AMALYSIS

Input VS Output Comparison

Test Results, Input VS Output Comparison
Link Tuned 99% OBW | 99% OBW
Direction Frequency | Input Signal | AGC Level of Input of Output | Change (%)
(MHz) (kHz) (kHz)
6.25 kHz FM @ AGC 4.038 4.03 0.008
12.5 kHz FM @ AGC 6.21 7.85 1.64
25 kHz FM @ AGC 10.21 12.31 2.1
Uplink 806 MHz
C4FM @ AGC 7.71 7.61 0.1
HCPM @ AGC 7.71 8.12 0.4
HDQPSK @ AGC 9.91 9.8 0.11
6.25 kHz FM @ AGC 4.038 4.03 0.008
12.5 kHz FM @ AGC 6.21 7.85 1.64
25 kHz FM @ AGC 10.21 12.31 2.1
Uplink 815 MHz
C4FM @ AGC 7.71 8.01 0.3
HCPM @ AGC 7.71 8.12 0.4
HDQPSK @ AGC 9.91 9.72 0.19
6.25 kHz FM @ AGC 4.038 4.03 0.008
12.5 kHz FM @ AGC 6.21 7.85 1.64
25 kHz FM @ AGC 10.21 12.31 2.1
Uplink 824 MHz
C4FM @ AGC 7.71 8.04 0.33
HCPM @ AGC 7.71 8.12 0.4
HDQPSK @ AGC 9.91 9.84 0.07
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Input VS Output, Input Spectrum Plots

8.5.1 6.25 kHz FM, Input Signal

Off et 1.1 4 ¥

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

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

@ REW 100 Hz
VEW 300 Hz

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

Ot qat L. 4B

| -50

B |-o

-—-ED

-2

--100

--110

bbbt | R

--14D

--150

Canbar EDD MH=z B.%5 KHz/ Span BI.5H kKHz

Date: 20.JAN_ 2015 12:15:45
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8.5.3 25 kHz FM, Input Signal

@ REW 100 Hz
VEW 300 Hz

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

Ot qat L. 4B

| -50

B |-o

-—-ED

-2

--100

--110

d

--120

--130

--14D

--150

Canbar EDD MH=z B.%5 KHz/ Span BI.5H kKHz

Date: 20.JAN_ 2015 12:223:14
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8.5.4 C4FM, Input Signal

@ REW 100 Hz
VEW 300 Hz

Ot qat L. 4B

Canbar EDD MH=z B.%5 KHz/ Span BI.5H kKHz

Date: 20.JAN_2015% 142:28:58
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8.5.5 H-CPM, Input Signal

@ REW 100 Hz
VEW 300 Hz

Ot qat L. 4B

Canbar EDD MH=z B.%5 KHz/ Span BI.5H kKHz

Date: 20.JAN_ 2015 12:20:47
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8.5.6 H-DQPSK, Input Signal

Ot qat L. 4B

LI} M 1 =

Canbar EDD MH=z B.%5 KHz/ Span BI.5H kKHz

Date: 20.JAN_ 2015 12:223:25
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8.5.7 6.25 kHz, FM, Mask H & IC, AGC, 806 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -107.11 dBr
Ref -34 dBm *Att 5 dB SWT 2.4 s 806.010000000 MHz
OBW [4.03846]539 kHz
- TIMT T CLIE T pads o 4 e o Sea)
o S T
—54.86 cer| BN
n ” 5.998044872 MHz
I..—.! —50 Temp [TT OBW]
1 T2
Ve —54.90 dBr
8(6.002083333 MHz
- —60
——70 BPS
MASK H
| BSkE Jc (
——o0 3
‘ 11 n n

iy thed A A7

| M I
1 1] u v "W
——120
I —130
Center 806 MHz 2 kHz/ Span 20 kHz

Date: 19.0CT.2023 16:48:54
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8.5.8 12.5 kHz, FM, Mask H, AGC, 806 MHz

® 4+ RBW 100 Hz
VBW 300 Hz

INDUSTRIAL 13146 NW 86 Drive, Suite 400, Alachua, Florida 32615
| N

Marker 1 [T1

]

-107.01 dR
Ref —34 dBm AAtt 5 dB SWT 6 s 806.025000000 MHz
A OBW |6.089743590 KkHz
- L T _CHEC 1) < o, a (Wmml swhraa1
—40 - = Perme+—TF+—CH
—53.67 dBv
8(5.99703%256 Mz
ﬁ 50 T ) Tep (2 [T OBA]
A% b v —54.31 dix
8(6.00312$000 Mz
B / \
——70
MASKH
- 80

I —120

I —130

Center 806 MHz 5 kHz/

Date: 19.0CT.2023 16:59:24

Span 50 kHz
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8.5.9 25 kHz FM, Mask G & H, AGC, 806 MHz

INDUSTRIAL 13146 NW 86 Drive, Suite 400, Alachua, Florida 32615
| M

@ 4 RBW 300 Hz Marker 1 [T1 ]
“VBA 1 kHz —40.92 dBr
Ref 31.3 dEm *Att 5 dB SWT 560 ms 806.025000000 MHz
35 Offbet 334 aB i A OBW 12.339743590 Wiz
1 T CHECK PAYS Temp (1 [T1 OBW]
i I ol 2 1%.79 dbr
20 8(5.99391(256 MHz
ﬁ* ] 2 Termp |2 [T1 OBW]
ALY Lo 11.71 dbr
/ {\ {\ 8d6.006250000 Mz
- {\
- —20
- 30
I An 1 An {\ 1
v I} u v
- —60
Center 806 MHz 5 kHz/ Span 50 kHz

Date: 9.NOV.2023 12:34:47

IVL

o
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8.5.10 C4FM, Mask H, AGC, 806 MHz

@ *RBW 100 Hz
VBN 300 Hz

Ref —-34 dBm *Att 5 dB SWT 6 s

INDUSTRIAL 13146 NW 86 Drive, Suite 400, Alachua, Florida 32615
| M

Marker 1 [T1 ]
—-107.12 dBr
806.025000000 MHz

OBW [8.17307¢923 kHz

oo

T‘AWT‘ CHEICK pads
7 ~
1 B Al H

e
-5$.95 dRr
8()5.99575B205 MHz

m:'h‘ ——50 / v |
T
I

Tenp |2 [T OBW]
-5T.86 dRr
8(6.003926282 MHz

AT sl ]

I —120

I —130

Center 806 MHz 5 kHz/

Date: 20.0CT.2023 09:39:54

Span 50 kHz
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8.5.11 H-CPM, Mask H, AGC, 806 MHz

®

Marker 1 [T1 ]

—-107.35 dBr

Ref -34 dBm AAtt 5 dB SWT 6 s 806.025000000 MHz
< OBW |8.25320$128 KkHz
= I T CHECK poyts o ERITIETE RS Ry
—40 ]"‘ -\ E =y ey g TP T
—-5%.88 dBr
805.995675077 MHz
me | I
e —0 Tep (2 TTT OBW]
e - —6(.91 dB
T 806.003926282 MHz
B / [H‘ \
- 70 J "
MASKH ’[I
— —80 ,[ w
- —o0 } vll\\‘\
L4 \.,\y
MMAMM«WMW Wl o
- 120
130

Center 806 MHz

Date: 20.0CT.2023 09:41:22

5 kHz/

Span 50 kHz
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8.5.12 H-DQPSK, Mask H, AGC, 806 MHz

®

*RBW 100 Hz

Marker 1 [T1 ]

VBW 300 Hz -105.42 dBRr
Ref -34 dBm *Att 5 dB SWT 6 s 806.025000000 MHz
< OBW [9.85576$9231 kHz
— T T CHECE 2oays o] =] chen
a0 7 - e e
-59.25 dRr
A 8()5.994871795 MHz
m= | LAL i
H“ =50 LA Temp |2 [ T1 OPW]
A 12 -57.56 dar
9 8(6.004727564 MHz
B / r‘/ L\ \
-—70
MASKH {

I —120

I —130

Center 806 MHz

Date: 20.0CT.2023 09:47:20

5 kHz/

Span 50 kHz
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®

Ref —-34 dBm

Industrial Inspection & Analysis
13146 NW 86" Drive, Suite 400, Alachua, Florida 32615
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*RBW 100 Hz
VBW 300 Hz

5 dB SWT 2.4 s

Marker 1 [T1 ]
—-106.58

MHz

TITMT T CEERT

I
1]

815.010000000
4.070512821

oo

OBW

kHz

e
-54.64
814.99801%821

MHz

B‘IDA

=
N

Tenp |2 [T OBW]
—54 .27
815.002083333

MHz

MMMH\[M\["“ uﬂ.\- W\‘MIIA W

I —120

I —130

Center 815 MHz

Date: 19.0CT.2023

16:46:14

2 kHz/

Span 20 kHz

o
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8.5.14 12.5 kHz, FM, Mask D, AGC, 815 MHz

®

*RBW 100 Hz

Marker 1 [T1 ]

VBW 300 Hz -110.66 dRr
Ref —34 diBm *Att 5 dB SWT 3 s 815.012500000 MHz
OBW |6.089743590 kHz
- —40 LML T CHE K —RASS e B
-54.28 dRr
814.99699$192 MHz
ﬁ ~—50 I ¥ Tamp |2 [TT OPW]
410 —-5%.83 dBr
815.003084936 MHz
- —60
-—70
MASKD
- —80
e
_ AR VAN ﬂ
100 w T v W
- —120
- —130
Center 815 MHz 2.5 kHz/ Span 25 kHz

Date: 19.0CT.2023 17:01:25
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8.5.15 25 kHz FM, AGC, 815 MHz

Not Needed:See Adjacent Power Limits Section 8.10.2
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8.5.16 C4FM, Mask D, AGC, 815 MHz

*RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]
-111.17

dBr

Ref -34 dBm *Att 0 dB SWT 3 s 815.012500000 MHz
OBW |8.01282(513 kHz
= IIIVITT o padc o 1 e e
vTe) = Terme TS
-6$.83 dRr
Lhﬂ Ml 814.995715141 MHz
—50 " | u Tarp |2 TTL OFW]
—62.40 dRr
] N - 815.00372$962 MHz
- oo i \W
MASKD MMA
I~ —80 1‘1
- oo ] | m
- /100 'M" I ﬁ“
L
- —120
- —130
Center 815 MHz 2.5 kHz/ Span 25 kHz

19.0CT.2023

17:28:07
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8.5.17 H-CPM, Mask D, AGC, 815 MHz

®

*RBW 100 Hz
VBW 300 Hz

Marker 1 [T1 ]
-113.51

Ref —34 dBm *Att O dB SWT 3 s 815.012500000 MHz
OBW |8.33333B333 kHz
~—40 LML CHECK < Ferme+—F—CHH
-58.57 dBr
n n I 814.99567B077 MHz
m= L . 4 JA
=2 —s0 NU Tenp |2 [T OBA]
fer - —66.61 dBr
y ] 815.004004$410 MHz
L o \] m )
——70 ll
e m(ﬂ ‘f |
— —80 W u
— —oQ0 /m w
v AW.A ,,
WUMW "
——120
——130
Center 815 MHz 2.5 kHz/ Span 25 kHz

Date: 19.0CT.2023 17:27:40
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8.5.18 H-DQPSK, Mask D, AGC, 815 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -106.84 dRr
Ref -34 dBm *Att 0 dB SWT 3 s 815.012500000 MHz
OBW [9.89583B333 kHz

L bl nn Vinnanlie®in aird D =) 4 rep oobron
vTe) = Ferme T+ T TSP

-61.06 cer| PN
814.994751603 MHz

Ve | ’J.A f Temp [Z2 [TLT Of \/\IJ’
_ Elm W\{wwﬁq 8] .0042274;2 dMi;
W ! || |
i

1]

H
t
1

VAR IANG

I —120

I —130

Center 815 MHz 2.5 kHz/ Span 25 kHz

Date: 19.0CT.2023 17:27:06
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8.5.19 6.25 kHz, FM, Mask G & IC, AGC, 824 MHz

®

*RBW 100 Hz

Marker 1 [T1 ]

VBW 300 Hz -103.84 dBr
Ref —-34 dBm *Att 5 dB SWT 2.4 s 823.990000000 MHz
OBW (4.070512821 kHz
= IIvT T ol Doads o ER = ey
—40 = Terme TS
—54 .26 dBr
823.998012821 MHz
ﬁ - —50 1 T Termp |2 TTT OpW]
Aol —-54.20 dRr
824 .00208B8333 MHz
——60
_w/ﬁ}(ﬁ 1
| ke
- —o0 ‘
pinadeay
1 ] u VI v
——120
I —130
Center 824 MHz 2 kHz/ Span 20 kHz

Date: 19.0CT.2023 16:46:53

o
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8.5.20 12.5 kHz, FM, Mask D, AGC, 824 MHz

@ *RBW 100 Hz
VBN 300 Hz

INDUSTRIAL 13146 NW 86 Drive, Suite 400, Alachua, Florida 32615
| M

Marker 1 [T1 ]

-110.66 dRr
Ref —34 diBm *Att 5 dB SWT 3 s 823.987500000 MHz
OBW |6.089743590 kHz
- —40 LML T CHECK—RASS e B
-58.95 dRr
823.99699$192 MHz
ﬁ - —50 oW & Tamo |2 TTL OpW]
410 -5%.66 dBr
844 .003084936 MHz
- —60
-—70
MASKD
- —80
e A A
Y S h
- —120
- —130
Center 824 MHz 2.5 kHz/ Span 25 kHz

Date: 19.0CT.2023 17:02:06
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8.5.21 25 kHz FM, AGC, 824 MHz

Not Needed:See Adjacent Power Limits Section 8.10.3
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8.5.22 C4FM, Mask D, AGC, 824 MHz

@ 4 RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -110.11 dBr
Ref -34 dBm *Att 5 dB SWT 3 s 823.987500000 MHz
OBW |[7.97275¢410 kHz
- TIOMTT CEECT B () faa) 1 oo Ni ]
vTe) = Terme TS
-61.01 drr
M 823.995758205 MHz
g - —s0 Teno |2 [T OpA]
410 M/ -61.63 dmr
| o 824.00372$962 MHz
60 i
| al |
—70
MASKD
- —80
- —o0
/100 M‘
i MMM
T Y
- —120
- —130
Center 824 MHz 2.5 kHz/ Span 25 kHz

Date: 19.0CT.2023 17:08:56
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8.5.23 H-CPM, Mask D, AGC, 824 MHz

®

*RBW 100 Hz

Marker 1 [T1 ]

VBW 300 Hz -106.99 dBr
Ref -34 dBm *Att 5 dB SWT 3 s 823.987500000 MHz
OBW |8.052884615 kHz
~—40 LML CHECK < Ferme+—F—CHH
-57.13 dbr
A ! 823.99591B462 MHz
m= | \ 1 _
= [-s0 v ] Temp [2 [TT OFA]
Bae -6].51 dBr
A 824.00396$346 MHz
I~ —c0
. “'U luﬂ
MASKD "

L U

(L by 0

-

WY

I —120

I —130

Center 824 MHz

Date: 19.0CT.2023 17:09:33

2.5 kHz/

Span 25 kHz
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8.5.24 H-DQPSK, Mask D, AGC, 824 MHz

@ “RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz -101.91 dBr
Ref —-34 dBm *Att 5 dB SWT 3 s 823.987500000 MHz
OCBW [9.855769231 kHz
- IIIVITT o hew. N =) ER = ey
—40 Ferme T+t T+
IJINE MASHD EAJT _5$.38 cer|IPN

1 = ﬂMI\MV\"‘V\M 823.99483]731 MHz

=X [F-50 ¥ E Tenp |2 [T OBW]
v F[J“N TP -5¢.27 dBr

824 .00468F500 MHz

2
I
22&@
=

,l ] FRENG

I —110

I —120

I —130

Center 824 MHz 2.5 kHz/ Span 25 kHz

Date: 19.0CT.2023 17:17:34

Page 46 of 74

This test report shall not be reproduced except in full without the written and signed permission of Industrial Inspection & Analysis.


mailto:testing@industrial-ia.com

/A INDUSTRIAL

IMETECTION & AMALYS]S

8.6 Noise Figure

Industrial Inspection & Analysis
13146 NW 86" Drive, Suite 400, Alachua, Florida 32615

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

Referenced from test report "TR_10341-23_FCC_PT90_Booster Class B_1.docx".

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

Test Setup
SIGNAL BOOSTER STANDARD
TESTSIGNAL [P~ | e o TEaT TRANSMITTER —  Suaivath
LOAD
Test Results, Out-of-band Rejection and Class of Operation
Operating Band (MHz) Link Direction Noise Figure (dB) Limit (dB)
806 MHz Uplink 0.57 <9dB
815 MHz Uplink 476 <9dB
824 MHz Uplink 3.70 <9dB
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8.7 Out-of-Band/Out-of-Block Emissions (Intermodulation Products)

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

Referenced from test report "TR_10341-23_FCC_PT90_Booster Class B_1.docx".

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

FCC KDB 935210 DO5 v01r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER

UNDER TEST I

STANDARD
TRANSMITTER
LOAD

—

SPECTRUM
ANALYZER
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Intermodulation Products Spectrum Plots

8.7.1 6.25 kHz Signal, Test Plot, AGC, 806 MHz

* REBA 300 Hz Marker 2 [Tl ]
VBX 3 kHz —40.64 dir
Ref 36.6 dBm ANt 5 dB SNI 1.15 s 806.050000000 MHz
- 30 O 40 Motker 1 [T 1
—{0.64 cBv
[~ 20 506.0500pooo0 iz | PN
10
L
vy
~—10 VL
- —20
T VWAL A
AV ARLTEYTRITEN .

] W -
|- —50 Ie
- —60 a0
Center 806 MHz 10 kHz/ Span 100 kHz

Tx Channel
Bandwidth 12.5 kiz Power 35.32 dBm
Adjacent Channel _

i — Lower 16.06 dBm
Spacing 12.5 kiz Upper -17.92 dBm

Date: 23.0CT.2023 17:23:12
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8.7.2 12.5 kHz Signal, Test Plot, AGC, 806 MHz

4 REBA 300 Hz Marker 2 [T1 ]
VER 3 kiz —41.04 B
Ref 34.6 cBm Aatt 5 dB SWI 1.15 s 806.050000000 MHz
— 30" Orrget 38 VEfReT L LT ]
- —1.04 a
806.05000p0000 M | IFN
10
Y|
e [

—10 IVL
- —20
- 30 l l 'LUA ..
T S L S S v
- —50 ;
L -
Center 806 Miz 10 kHz/ Scen 100 kiz

Tx Chamnel

Bandwidth 25 Kz Power 33.08 dBm
Adjacent Channel _

Eomcbridith - Lower 21.26 dBm
Spacing 20 iz Upper -23.65 dBm

Date: 23.0CT.2023 17:30:08

Page 50 of 74

This test report shall not be reproduced except in full without the written and signed permission of Industrial Inspection & Analysis.


mailto:testing@industrial-ia.com

Industrial Inspection & Analysis

<4

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

8.7.3 25 kHz Signal, Test Plot, AGC, 806 MHz

*RBA 300 Hz
VBA 3 kiz

Ref 34.6 dBm *Att 5 dB SNI 1.15 s

INDUSTRIAL 13146 NW 86 Drive, Suite 400, Alachua, Florida 32615
| M

Marker 2 [T1 ]
—41.37 dBx
805.950000000 MHz

I~ 30 Orrget 38 VEfReST [T TTF ]
L, —01.37 dbn
= 805 Josoopoood v | IEN
10
Y|
e [
—10 IVL
- —20
e A N L L
WWM«]M‘P“*P' sV MHAMAAMM” e
s =
Center 806 Miz 10 kifz/ Span 100 kiz
Tx Chamnel
Bandwidth 50 kHz Power 32.76 dBm
Adjacent Channel _
Eomcbridith - Lower 20.34 dBm
Spacing 40 kHz Upper -22.83 dBm

Date: 23.0CT.2023 17:31:28
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8.7.4 6.25 kHz Signal, Test Plot, AGC, 815 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBX 3 kiz —40.79 dBn
Ref 36.6 cBn *Att 5 dB SWI 1.15 s 814 .950000000 MHz
- S —CES 40 Medler 1 [Tl 7
-40.79 den
- 20 g14.os00poooo vez | IEN
10
L
ey
- —10 IVL
——0 A n
- —30
ot ”M e ’i * nh“lﬂ
v
I§ ES
- —50 Y ==
e I 1 s
Center 815 Miz 10 kHz/ Scan 100 kHz
Tx Chamnel
Adjacent Channel _
Eomcbridith - Lower 15.29 dBm
Spacing 12.5 kiz Upper -16.84 dBm

Date: 23.0CT.2023 17:22:02
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8.7.5 12.5 kHz Signal, Test Plot, AGC, 815 MHz

4 REBA 300 Hz Marker 2 [T1 ]
VER 3 kiz —39.78 dBr
Ref 34.6 cBm ANt 5 dB SWI 1.15 s 815.050000000 Mz
— 30" Orrget 38 VEfReT L LT ]
. —Bo.78 dbn
’ 815.0500pooco vz | IEN
10
EE=Y - -
e |
—10 IVL
- —20
- _30 ‘ n . I I} ‘
o U PSRV (Pl Yl 1 PP | AP DY
- —50 ;
L -
Center 815 Mz 10 kifz/ Span 100 kiz
Tx Chamnel
Bandwidth 25 Kz Power 33.03 dBm
Adjacent Channel _
Eomcbridith - Lower 19.37 dBm
Spacing 20 iz Upper -21.36 dBm

Date: 23.0CT.2023 17:26:59
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8.7.6 25 kHz Signal, Test Plot, AGC, 815 MHz

4 RBA 300 Hz Marker 2 [T1 ]
VBX 3 kiz —42.18 dbn
Ref 34.6 cBn ANt 5 dB SNI 1.15 s 814.950000000 MHz
I~ 30 Orrget 38 VEfReST [T TTF ]
L o —12.18 den
814 Josoopoooq vz | IEN
10
EE=Y - -
:!:ID!
|10 VL
- —20
1 n "
- —30
g d E u I UW 1]
- BS
IEe
- h

Date: 23.0CT.2023

50 kHz

10 kHz
40 kHz

17:32:29

10 kHz/

Power

Lower
Upper

Span 100 kHz

32.79 dBm
-22.14 dBm
-23.67 dBm
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8.7.7 6.25 kHz Signal, Test Plot, AGC, 824 MHz

4 REA 300 Hz Marker 2 [T1 ]
VER 3 Kilz —43.25 din
Ref 43 dEm AAart 5 dB I 1.15 s 823950000000 Mz
40 Offdet 38 B Vefker T [T] ]
= | =
- 30
823. 950000000 Mz | IEN
- o0
EEY 10
e L
IVL
- 10
- 20
B | .
—30 \ I
1 1 Y s ol [T Y
WMWWWWW e ARA A ¥ =
TE
- ) \ | [V i 2

Center 824 Mz 10 kHz/ Span 100 Kiz
Tx Chamnel

Bandwidth 12.5 kHz Power 32.70 dBm
Adjacent Channel

e - Lower -14.74 dBm
Spacing 12.5 kHz Upper -20.76 dBm

Date: 23.0CT.2023 17:24:20
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8.7.8 12.5 kHz Signal, Test Plot, AGC, 824 MHz

 RBA 300 Hz Marker 2 [T1 ]
VER 3 kiz —44.49 B
Ref 34.6 dBn *Att 5 dB SWI 1.15 s 823. 950000000 Mz
— 30" Orrget 38 VEfReT L LT ]
- —44.45 a
823. 950000000 M | IFN
10
EE=Y - -
:!:ID!
|10 VL
- —20
i ] | !

—30 A :
Wl | WAW“AWJ WM‘"‘I ”\lﬁl“ ,L% Il / ﬂ{ﬂuﬂkﬂﬂ &L'% m i ’wp h‘iﬂ} ,\l"lp\uﬂm ‘“Wlwu

I~ —50 ¥ ;SE
| B
Center 824 MHz 10 kHz/ Scan 100 kHz
Tx Chamnel
Bandwidth 25 kiz Power 32.70 dBm
o 10 i Lower ~18.58 dBm
Spacing 20 Kz Upper -20.03 dBm

Date: 23.0CT.2023 17:26:00
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8.7.9 25 kHz Signal, Test Plot, AGC, 824 MHz

®

ection & Analysis

0 / testing@industrial-ia.com

* RBA 300 Hz

INDUSTRIAL 13146 NW 86 Drive, Suite 400, Alachua, Florida 32615
| M

Marker 2 [T1 ]

VBA 3 kHz —38.38 dBr
Ref 34.6 dBm *Att 5 dB SNI 1.15 s 823.950000000 MHz
I~ 30 Orrget 38 VEfReST [T TTF ]
- o —p3.38 dbx
) 823 Josoopoooq vez | IFN
— 10
1 =/l le
e L
—10 IVL
——20
L, | Ly |
- —
% .“i. |AA‘|L/\N J’\ IJWIJJI L
AT A | v I "\l"'w
= PS
-50 .
- s
Center 824 MHz 10 kHz/ Scan 100 kHz
Tx Channel
Bandwidth 50 Kz Power 32.65 dBm
Adjacent Channel _
Eomcbridith - Lower 20.72 dBm
Spacing 40 kHz Upper -20.42 dBm

Date: 23.0CT.2023 17:34:15
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8.8 Emission Mask, Out-of-Band

Referenced from test report "TR_10341-23_FCC_PT90_Booster Class B_1.docx".

Limits from FCC Parts 2.1051, FCC Pt. 90.219(e)(3) and test procedure from ANSI C63.26-2015 and

FCC KDB 935210 D05 v01r04 Industrial Signal Boosters.

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
UNDER TEST

STANDARD
TRANSMITTER
LOAD

—>

SPECTRUM
ANALYZER

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

location of signals.
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Conducted Emissions Spectrum Plots

8.8.1 30 MHz to 1 GHz, 806 MHz

® “RBN 100 kHz Marker 2 [Tl ]
VBW 300 kHz -24.50 dRr
Ref 40.2 dRm *Att 5 dB SWT 100 ms 825.897435897 MHz
40.20ffpet 436 dB Markdr 1 [T1]]
38.55 dRr
- =5 43539744 ML
BAIDA -
20
10
I C
-—10
D1 —-13 @Rm
——20 >
- —30 I

Center 515 MHz 97 MHz/

Date: 23.0CT.2023 17:06:04

Span 970 MHz

IVL

-
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8.8.2 1 GHz to 10t Harmonic, 806 MHz

®

*RBN 1 MHz

Marker 1 [T1 ]

VBW 3 MHz —25.95 dRr
Ref 26.6 dBm *Att 5 dB SWT 45 ms 1.610096154 GHz
Offpet  30|dB
— 20
= L
HAIDA 10
- C
I~ —10
D1 —-13 ¢dBm
I~ —20
1
\ 4
I~ —30
——40
" !?,MMMNVMNMW“M e
~—60
I~ —70
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 23.0CT.2023 17

:15:55

IVL
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8.8.3 30 MHz to 1 GHz, 815 MHz

% 4 RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 38.29 dRr
Ref 40.2 dBm *Att 5 dB SWT 100 ms 815.016025641 MHz
40.20ffpet 436 dB Markd¥ 2 [T1|]
-2%.59 dRr
30 B _20743%807 MH
Ras - 20
- 10
— C
-—10
D1 -13 §Rm
-0
TZ
- —30
*:QI“I‘"'"A [ WY I I ‘I l I!h'l‘
(i MAdhl Rad' ) L \%d 11
- —50
Center 515 MHz 97 MHz/ Span 970 MHz
Date: 23.0CT.2023 17:12:46

IVL
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8.8.4 1 GHz to 10t Harmonic, 815 MHz

@ “RBN 1 MHz Marker 1 [T1 ]
VBW 3 MHz —24.79 dBRx
Ref 26.6 dBm * Attt 5 dB SWT 45 ms 1.621394231 GHz
Offget 30|dB
— 20
PN
= L
H‘IDA 10
IVL
- C
~-10 =
D1 —-13 ¢dBm
I~ —20 1
v
——30 i< » =}
2C
——40
JMWWW
I —50
~—60
I~ —70
Center 4.525 GHz 705 MHz/ Span 7.05 GHz

Date: 23.0CT.2023 17:16:44
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8.8.5 30 MHz to 1 GHz, 824 MHz

®

*RBWN 100 kHz Marker 1 [T1 ]
VBW 300 kHz 37.92 dBrx
Ref 40.2 dBm *Att 5 dB SWT 100 ms 8241.342948718 MHz

v

40.20ffget 4316 dB Marker] 2 [T1]]
—2%.71 dBRx

- 30 ol 80743t897 vy
ARt 20

10

- C

——10

D1 —13 ¢Bm

I~ —20

Center 515 MHz

Date: 23.0CT.2023

17:13:31

97 MHz/ Span 970 MHz

IVL
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8.8.6 1GHz to 10 Harmonic, 824 MHz

®

Industrial Inspection & Analysis
13146 NW 86" Drive, Suite 400, Alachua, Florida 32615

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

*RBN 1 MHz

Marker 1 [T1 ]

VBW 3 MHz —45.80 dRr
Ref 26.6 dBm *Att 5 dB SWT 45 ms 7.360817308 GHz
Offget 30|dB
— 20
BN
H‘IDA 10
IVL
e
-—10 o
D1 —-13 ¢Rm
——20
——30 i< » =)
2C
— —4Q
I
WMMMWMWMWWWMWWMWWWI
.2
—0
-0
——70

Center 4.525 GHz

Date: 23.0CT.2023 17:15:19

705 MHz/

Span 7.05 GHz
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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 DO5 v01r04 Industrial Signal Boosters.

Radiated Test Setup, 30 — 1000 MHz

Radiated Test Setup, Above 1000 MHz

o

Spoctrum Analyrer | Recoiver
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Radiated Emissions, Tabular Data

8.9.1 Test Plot, 806 MHz

e Bz e Antenna Coax Loss CAO::::;:n AL Spurious
Frequency Frequency Detector Reading Polarity (dB) e Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

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

806.00 1612.00 PK 15.20 H -4.75 12.18 3.00 22.63 -74.75 -13.00 61.75
806.00 1612.00 PK 17.70 \ -4.75 12.18 3.00 25.13 -72.25 -13.00 59.25
806.00 2418.00 PK 12.10 H -5.89 12.20 3.00 18.41 -78.97 -13.00 65.97
806.00 2418.00 PK 12.10 \ -5.89 12.20 3.00 18.41 -78.97 -13.00 65.97
806.00 3224.00 PK 13.60 H -6.79 12.21 3.00 19.01 -78.36 -13.00 65.36
806.00 3224.00 PK 13.50 \ -6.79 12.21 3.00 18.91 -78.46 -13.00 65.46
806.00 4030.00 PK 13.90 H -7.59 12.52 3.00 18.84 -78.54 -13.00 65.54
806.00 4030.00 PK 13.90 \ -7.59 12.52 3.00 18.84 -78.54 -13.00 65.54
806.00 4836.00 PK 14.10 H -8.29 13.26 3.00 19.08 -78.30 -13.00 65.30
806.00 4836.00 PK 14.30 \ -8.29 13.26 3.00 19.28 -78.10 -13.00 65.10
806.00 5642.00 PK 14.30 H -9.02 13.76 3.00 19.04 -78.34 -13.00 65.34
806.00 5642.00 PK 14.40 \" -9.02 13.76 3.00 19.14 -78.24 -13.00 65.24
806.00 6448.00 PK 13.90 H -9.66 14.82 3.00 19.07 -78.31 -13.00 65.31
806.00 6448.00 PK 14.20 \ -9.66 14.82 3.00 19.37 -78.01 -13.00 65.01
806.00 7254.00 PK 14.60 H -10.14 14.27 3.00 18.73 -78.65 -13.00 65.65
806.00 7254.00 PK 14.60 \" -10.14 14.27 3.00 18.73 -78.65 -13.00 65.65
806.00 8060.00 PK 13.70 H -10.77 14.39 3.00 17.33 -80.05 -13.00 67.05
806.00 8060.00 PK 14.60 \% -10.77 14.39 3.00 18.23 -79.15 -13.00 66.15
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8.9.2 Test Plot, 815 MHz

U i En kel Antenna Coax Loss CAo:‘::::iI:n AL Spurious
Frequency Frequency Detector Reading Polarity (dB) Factor Distance (m) Strength ERP (dBm) Limit (dBm) Margin (dB)

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

815.00 1630.00 PK 14.60 H -4.75 12.18 3.00 22.04 -75.34 -13.00 62.34
815.00 1630.00 PK 15.70 Vv -4.75 12.18 3.00 23.14 -74.24 -13.00 61.24
815.00 2445.00 PK 12.10 H -5.92 12.20 3.00 18.38 -79.00 -13.00 66.00
815.00 2445.00 PK 11.90 \ -5.92 12.20 3.00 18.18 -79.20 -13.00 66.20
815.00 3260.00 PK 13.50 H -6.82 12.21 3.00 18.89 -78.49 -13.00 65.49
815.00 3260.00 PK 13.70 Vv -6.82 12.21 3.00 19.09 -78.29 -13.00 65.29
815.00 4075.00 PK 14.10 H -7.63 12.56 3.00 19.03 -78.35 -13.00 65.35
815.00 4075.00 PK 13.50 \% -7.63 12.56 3.00 18.43 -78.95 -13.00 65.95
815.00 4890.00 PK 14.00 H -8.33 13.31 3.00 18.98 -78.40 -13.00 65.40
815.00 4890.00 PK 13.90 Vv -8.33 13.31 3.00 18.88 -78.50 -13.00 65.50
815.00 5705.00 PK 14.20 H -9.03 13.81 3.00 18.97 -78.41 -13.00 65.41
815.00 5705.00 PK 14.60 \% -9.03 13.81 3.00 19.37 -78.01 -13.00 65.01
815.00 6520.00 PK 13.70 H -9.72 14.85 3.00 18.83 -78.55 -13.00 65.55
815.00 6520.00 PK 13.70 Vv -9.72 14.85 3.00 18.83 -78.55 -13.00 65.55
815.00 7335.00 PK 14.80 H -10.21 14.24 3.00 18.83 -78.54 -13.00 65.54
815.00 7335.00 PK 15.00 \% -10.21 14.24 3.00 19.03 -78.34 -13.00 65.34
815.00 8150.00 PK 14.10 H -10.84 14.45 3.00 17.71 -79.67 -13.00 66.67
815.00 8150.00 PK 14.50 \% -10.84 14.45 3.00 18.11 -79.27 -13.00 66.27
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8.9.3 Test Plot, 824 MHz

Fr:::::cy FE:::lsel::y Detector R::;?r:g f,’;f::l’gc c°a(’;;')°ss cAo:‘rt::tr::n Distance (m) St::\l:th ERP (dBm) Lii"’i‘t"'(ig;';) Margin (dB)

(MHz) (MHz) (dBuV) Factor (dBuV/m)

824.00 1648.00 PK 16.70 H 4.74 12.18 3.00 24.15 73.23 -13.00 60.23
824.00 1648.00 PK 16.20 v -4.74 12.18 3.00 23.65 -73.73 -13.00 60.73
824.00 2472.00 PK 12.00 H -5.94 12.20 3.00 18.25 -79.12 -13.00 66.12
824.00 2472.00 PK 12.40 v -5.94 12.20 3.00 18.65 -78.72 -13.00 65.72
824.00 3296.00 PK 13.60 H -6.84 12.21 3.00 18.97 -78.41 -13.00 65.41
824.00 3296.00 PK 13.30 v -6.84 12.21 3.00 18.67 -78.71 -13.00 65.71
824.00 4120.00 PK 13.20 H -7.67 12.59 3.00 18.13 -79.25 -13.00 66.25
824.00 4120.00 PK 13.40 v -7.67 12.59 3.00 18.33 -79.05 -13.00 66.05
824.00 4944.00 PK 13.90 H 8.38 13.35 3.00 18.87 -78.51 -13.00 65.51
824.00 4944.00 PK 13.50 v -8.38 13.35 3.00 18.47 -78.91 -13.00 65.91
824.00 5768.00 PK 13.50 H -9.09 13.86 3.00 18.27 -79.11 -13.00 66.11
824.00 5768.00 PK 13.80 v -9.09 13.86 3.00 18.57 -78.81 -13.00 65.81
824.00 6592.00 PK 14.10 H 9.78 14.84 3.00 19.15 -78.22 -13.00 65.22
824.00 6592.00 PK 14.10 v 9.78 14.84 3.00 19.15 -78.22 -13.00 65.22
824.00 7416.00 PK 14.00 H -10.28 14.22 3.00 17.94 -79.44 -13.00 66.44
824.00 7416.00 PK 14.00 v -10.28 14.22 3.00 17.94 79.44 -13.00 66.44
824.00 8240.00 PK 13.70 H -10.90 14.53 3.00 17.33 -80.05 -13.00 67.05
824.00 8240.00 PK 13.90 v -10.90 14.53 3.00 17.53 -79.85 -13.00 66.85
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8.10 Adjacent channel power limits

Referenced from test report "TR_10341-23_FCC_PT90_Booster Class B_1.docx".

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

Test Setup

TEST SIGNAL

SIGNAL BOOSTER
UNDER TEST

STANDARD
TRANSMITTER
LOAD

SPECTRUM
ANALYZER
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* RBA 300 Hz
VBN 1 KHz

Marker 1 [T1 ]

—74.18 dBr

Ref 34.7 dbm *Att 5 dB 49N 20 s 806.125000000 IVHz
|~ 30 Offdet I i
[~ 20
-1 2]
e [ )
ﬁ [~ —20 IVL
f
[~ —40
[~ —50
[~ -0
Wm s i L ] e it B2
—80 | | | | 1 | | | | | 2C
Center 806 MHz 25 kHz/ Spcan 250 kHz
Tx Channel
Bandwidth 22 Wiz Power 30.53 dBm
Adjacent Channel —
e, R Lower 85.54 dB
Spacing 25 iz Upper -85.70 dB
Alternate Channel
e — Lower -85.36 dB
Spacing 50 kiiz Upper -85.64 dB
2nd Alternate Channel
. R Lower -85.37 dB
Spacing 75 KHz Upper -85.90 dB

Date: 30.0CT.2023 11:42:12
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8.10.2 ACP, Test Plot, 815 MHz

®

Ref 34.7 dBm *Att 5 dB

* RBA 300 Hz
VBN 1 KHz

*SWI 20 s

Marker 1 [T1 ]

—74.18 dBr

814 .875000000 MHz

|~ 30 Offdet

[~ 20

10 BN
[~ C
% - 10 M 1
[~ —20 " IVL
[~ —30
[~ —40
=
[~ —e0
P
—80 I | [ 1 1 1 I 2C

Bandwidth 22

Bandwidth 18
Spacing 25

Bandwidth 18
Spacing 50

Bandwidth 18
Spacing 75

Date: 30.0CT.2023 11:45:01
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8.10.3 ACP, Test Plot, 824 MHz

* RBA 300 Hz Marker 1 [T1 ]
VBN 1 KHz —70.49 dBr

Ref 34.7 dBm *Att 5 dB *SNL 20 s 823.875000000 MHz

|~ 30 Offdet
[~ 20

Center 824 MHz 25 kHz/ Spcan 250 kHz
Tx Channel

Bandwidth 22 KHz Power 31.99 dBm
Adjacent Chamnel

emhriatn S Lower -87.62 dB
Spacing 25 iz Upper -87.66 dB
Alternate Channel

Bandwidth 18 kiz Lower -87.80 dB
Spacing 50 Kz Upper -87.67 dB
2nd Alternate Channel

Bandwidth 18 kHz Lower -87.62 dB
Spacing 75 Kz Upper -87.19 dB

Date: 30.0CT.2023 11:45:52
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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

11/10/2023

TR _10343-23 FCC 90 _Booster Class A_
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END OF TEST REPORT
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