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Test Report Revision History
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Revision Date Revised By Reason for Revision
1.0 September 5, 2014 | Greg Corbin Original Document
2.0 October 23, 2014 Greg Corbin Added Intermodulation Test Data on pages
Updated references on the Test Summary Table,
: Added Input plots for Occupied Bandwidth, Added
3.0 November 3, 2014 Greg Corbin section for Radiated Output Power, Added section
for Noise Figure
Added the following note “Not applicable for
4.0 December 4, 2014 Greg Corbin FCC certification” to all the data recorded below

150 MHz.
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ILAC/ A2LA
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Compliance Testing, LLC, has been accredited in accordance with the recognized International Standard ISO/IEC
17025:2005. This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory

quality management system (refer joint ISO-ILAC-IAF Communiqué dated January 2009)

The tests results contained within this test report all fall within our scope of accreditation, unless noted below.

Please refer to http://www.compliancetesting.com/labscope.html for current scope of accreditation.

Testing Certificate Number: 2152.01
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Non-accredited tests contained in this report:

N/A
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The Applicant has been cautioned as to the following:
15.21: Information to the User

The user’'s manual or instruction manual for an intentional radiator shall caution the user that changes or modifications not
expressly approved by the party responsible for compliance could void the user’s authority to operate the equipment.

15.27(a): Special Accessories

Equipment marketed to a consumer must be capable of complying with the necessary regulations in the configuration in
which the equipment is marketed. Where special accessories, such as shielded cables and/or special connectors are
required to enable an unintentional or intentional radiator to comply with the emission limits in this part, the equipment
must be marketed with, i.e. shipped and sold with, those special accessories. However, in lieu of shipping or packaging
the special accessories with the unintentional or intentional radiator, the responsible party may employ other methods of
ensuring that the special accessories are provided to the consumer, without an additional charge.

Information detailing any alternative method used to supply the special accessories for a grant of equipment authorization
or retained in the verification records, as appropriate. The party responsible for the equipment, as detailed in § 2.909 of
this chapter, shall ensure that these special accessories are provided with the equipment. The instruction manual for such
devices shall include appropriate instructions on the first page of text concerned with the installation of the device that
these special accessories must be used with the device. It is the responsibility of the user to use the needed special
accessories supplied with the equipment.
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Test and Measurement Data
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All tests and measurement data shown were performed in accordance with FCC Rules and Regulations Part 90.219,
KDB 935210 D03 Booster, or FCC Part 2 where appropriate.

Standard Test Conditions and Engineering Practices

Except as noted herein, the following conditions and procedures were observed during the testing.

In accordance with ANSI/TIA 603C, and unless otherwise indicated in the specific measurement results, the ambient
temperature of the actual EUT was maintained within the range of 10° to 40°C (50° to 104°F) unless the particular
equipment requirements specify testing over a different temperature range. Also, unless otherwise indicated, the humidity
levels were in the range of 10% to 90% relative humidity.

Environmental Conditions

Temp Humidity Pressure
(°C) (%) (mbar)
24.6 —28.7 38.9-45.9 963.8-972.4

Measurement results, unless otherwise noted, are worst-case measurements.

p1480008_FCC_Part 90_Rev 4.0
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EUT Description
Models: GA-V139/152/2/33/80-R6U15
GA-V162/173/2/33/80-R6U15
Description: VHF Bi-Directional Amplifier for land-mobile radio systems. Used to amplify frequencies within RF shielded
buildings.
Firmware: N/A
Serial Number: 14081001, 14081002

Additional Information:
The EUT is classified as a Class B industrial signal booster

The EUT is a VHF Bi-directional Amplifier that operates from 138 — 174 MHz in both directions. It is used to amplify
frequencies within RF shielded buildings for land mobile radio systems.

The system uses modules which have 2 MHz wide bandpass filters with the frequencies selected per the installation
requirements.

The system uses the same modules and antennas for the uplink and downlink.

The modules are the same electrically for the uplink and downlink.

The manufacturer supplied 4 modules tuned to the low (139 MHz), mid-lo (151MHz), mid hi (162 MHz), and high (173
MHZz) sections of the passband.

2 modules are installed in an enclosure. The 139 MHz and 151 MHz modules were installed in 1 enclosure. The 162 MHz
and 173 MHz modules were installed in a 2nd enclosure.

Additional narrowband cawvity filters tuned to specific channels or bands within the 2 MHz passband. These narrowband
cavity filters were not installed during the tests.

System Power is 120 VAC @ 60 Hz.

The signal booster uses the following frequency bands.
The emission designators listed are representative emission designators used by transmitters whose signal is amplified by
this booster.

Emission

Frequency - MHz Designators

Downlink 138 **- 174 F3E, F3D, F1E

Uplink 138 ** - 174 F3E, F3D, F1E

**Note: The operating frequencies below 150 MHz are “Not applicable for FCC certification”.

EUT Operation during Tests

The EUT was tested under normal operating conditions with the front panel attenuators set to 0 dB for all measurements.

AGC Threshold

Several tests reference the AGC Threshold level.

The AGC Threshold was measured as follows:

Connect a signal generator to the input of the EUT.

Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.

Use a CW signal.

While monitoring the output of the EUT, increase the input level until the output stops increasing or drops a few

10th’s of a dB.

This is the AGC threshold level of the EUT.

e When the procedure calls out to set the RF Input to just below the AGC Threshold, The AGC Threshold is
measured using the procedure listed above, and then the RF Input is backed off 0.2 dB below this threshold level.

p1480008_FCC_Part 90_Rev 4.0
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Accessories: None

S

#)
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Cables:
e Length  Shielding Shielded Hood N
Qty Description M) Y/N YIN Termination
1 AC power cable 2 N N N/A

Modifications: None
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Test Result Summary
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Pass,

Specification Test Name Fail. N/A Comments

KDB 935210-D03 Authorized Frequency Band Pass

2.1046 Output Power (Conducted) Pass

90.219(e)(1) Radiated Output Power Pass

90.219(e)(4)(i)(ii)(iii)

90.210 Occupied Bandwidth (Emission Masks) Pass

2.1049

90.219(e)(3) Spurious Emissions (Transmitter Pass

2.1051 Conducted)

KDB 935210-D03 Intermodulation Pass

90.219(e)(2) Noise Figure Pass
Frequency Stability (Temperature The EUT does not perform

90.213 o N/A X
Variation) frequency translation

90.213 Frequency Stability (Voltage Variation) N/A The EUT does not perform

frequency translation

p1480008_FCC_Part 90_Rev 4.0
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Authorized Frequency Band
Engineer: Greg Corbin
Test Date: 8/25/14
Test Procedure

The EUT was connected to a spectrum analyzer through a 30 dB power attenuator. A signal generator was utilized to
produce a swept CW signal with the RF input level set to3 dB below the AGC Threshold level. The Out of Band Rejection
filter response and the -20 dB bandwidth were recorded. The marker table function of the spectrum analyzer was used to

show the peak amplitude in the passband and the -20 dB bandwidth of the pass band filter.
RBW =100 KHz

Video BW = 3x RBW

Test Setup

Signal EUT 30 dB Power Spectrum
Generator Attenuator Analyzer

v

p1480008_FCC_Part 90_Rev 4.0
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Compliance Testing, LLC

Out of Band Rejection Test Results

139 MHz
“Not applicable for FCC certification”

Tek RSA5100A - [Spectrum]

Previously Flom Test Lab

File View Run Re Markers  Setup  Tools Window Help
B ® & T & & X | Frequency: 139.00 MHz Reflev: 30,00 dBm Preset Re DStop -
v Tracel v|Show +Peak Max \Clea
2 40.00dBm  EEYIPRRIR
o dB/div: 139.175 MHz
10.0 dB
o RBW:
100 kHz
VBW:
-60.00 dBm
[ Autoscale | = CF: 139.00 MHz © Span: 10.00 MHz
g::;%rut Marker  Frequency A Frequency Spectrum A Spectrum Time A Time Amplitude A Amplitude Phase A Phase ‘ m ‘
Table MR 139.175 MHz 29.84 dBm - — — '
M1 137.55 MHz -1.625 MHz 9.79 dBm -20.05 dB — - - - - -
M2 140.42916... 1.254167 MHz 9.66 dBm -20.18 dB - . o -
M3 138 MHz -1.175 MHz 26.56 dBm  -3.27 dB — - — e -
< il »
Analyzing Acq BW: 10.00 MHz, Acq Length: 26.160 us Real Time Free Run Ref: Int Atten: 45dB Ext Corr
= I =
151 MHz
Tek RSA5100A - [Spectrum]
File View Run Replay Markers Setup Tools Window Help 8 x
[ 2 & T & & A | Frequency: 151.00 MHz RefLev: 30,00 dBm Preset 2 Stop -
7 Tracel [V|Show +Peak Max [clear]
©40.00 dBm Y UERRTRC
o dB/div: 151.5 MHz
10.0 dB
o RBW:
100 kHz
VBW:
-60.00 dBm
[ Autoscale | © CF: 151.00 MHz  Span: 10.00 MHz
::Zarlé%rut Marker ~ Frequency A Frequency Spectrum A Spectrum Time A Time Amplitude A Amplitude Phase 1 a ‘
Table MR 151.5 MHz 30.18 dBm - — —_ [Brued
M1 149.5875 ... -1.9125 MHz 9.91 dBm -20.27 dB - - - — —
M2 152.5 MHz 1 MHz 10.10 dBm  -20.08 dB - - — — —_
Analyzing Acg BW: 10.00 MHz, Acq Length: 26.160 us Real Time Free Run Ref: Int Atten: 45dB Ext Corr
= T —
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162 MHz
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Tek RSAS100A - [Spectrum]

R

File View Run Repla Markers  Setup Tools Window Help
B ® & T = & 1A | Frequency: 162.00 MHz Reflev: 30.00 dBm Preset Repla DStop -
v Trace 1 V!Show +Peak Max \Elea?\
o 40.00 dem [N
- dB/d: 162 MHz
10.0 dB
o RBW:
100 kHz
VBW:
e 2P A A A AT, AP N A A
-60.00 dBm
[ Autoscale | = CF: 162.00 MHz @ Span: 10.00 MHz
:I:gé?)rut Marker  Frequency A Frequency Spectrum A Spectrum Time A Time Amplitude A Ampltude Phase A Phase
Table MR 162 MHz 30.21 dBm = = —
M1 160.54166... -1.458333 MHz  10.20 dBm  -20.01 dB - = = = = -
M2 163.45416... 1.454167 MHz 10.18 dBm  -20.03 dB - - - - - -
« I »
Analyzing Acg BW: 10.00 MHz, Acg Length: 26.160 us Real Time Free Run Ref: Int Atten: 45dB Ext Corr
- T — Tual
173 MHz
Tek RSAS100A -
File View Run Repla Markers  Setup Tools Window Help g X
B S @& T %% A Frequency: 173.00 MHz Reflev: 30.00 dBm Preset Rej ) Stop d
v Trace 1 V!Show +Peak Max \C ar
©40.00 dBm  EEYEEEREPRE
- dB/d: 173.1 MHz
10.0 dB
RBW:
100 kHz
VBW:

A N e e

@ Span: 10.00 MHz

[(Autoscale | © CF: 173.00 MHz
Marker =
Rosr& | Marker Frequency  Afrequency  Spectrum A Spectrum ‘ X ‘
Table MR 173.1 MHz 30.12 dBm
M1 171.52916... -1.570833 MHz  9.73 dBm -20.39 dB
M2 174.525 MHz  1.425 MHz 9.94 dBm -20.18 dB
M3 174 MHz 900 kHz 28.39dBm -1.73dB
< ] y
Analyzing Acg BW: 10.00 MHz, Acqg Length: 26.160 us Real Time Free Run Ref: Int Atten: 45dB Ext Corr
- T — [
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Conducted Output Power and Amplifier Gain

Engineer: Greg Corbin
Test Date: 8/27/14

Measurement Procedure

The Equipment Under Test (EUT) was connected to a spectrum analyzer through a 30 dB Power attenuator. All cable and
attenuator losses were input into the spectrum analyzer as a reference level offset to ensure accurate readings were
obtained.

A CW signal was utilized, set to the frequency of the peak amplitude measured in the Out of Band Rejection test.

The RF input signal level was set to 0.2 dB below the AGC Threshold.

RBW =100 kHz

Video BW = 3x RBW

The Input and Output power levels were recorded and the gain was calculated using the following formula:

Gain (dB) = Output Power (dBm) — Input Power (dBm)

Test Setup

30dB .
Attenuator

Signal
Generator

Spectrum
Analyzer

EUT >

\ 4
A

Output Power and Gain Test Results

Tuned Frequency Input Power Output Power Gain
(MHz) (dBm) (dBm) (dB)
139 ** -49.7 32.9 82.6
151 -47.9 32.9 80.8
162 -48.8 33.2 82
173 -48.5 33 81.5

** Note: “Not applicable for FCC certification”

Radiated Output Power

Radiated Power (ERP) is dependent on the cable loss and antennas used when installed.
The user’'s manual contains the following statement limiting the Output Power to 33 dBm.

ALC (Automatic Level Control)

To minimize intermodulation products, each amplifier in the BDA contains an ALC feedback loop. The

ALC circuit senses the output power and limits it to the factory preset level of +33 dBm.

p1480008_FCC_Part 90_Rev 4.0
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Conducted Spurious Emissions

Engineer: Greg Corbin
Test Date: 8/28/14
Test Procedure

The Equipment Under Test (EUT) was connected to a spectrum analyzer through a 30 dB Power attenuator. All cable and
attenuator losses were input into the spectrum analyzer as a combination of reference level offset and correction factor as
needed to ensure accurate readings were obtained.

A CW signal was utilized, set to the center frequency of the passband.

The RF input signal level was set to 0.2 dB below the AGC Threshold.

The RBW was set to 100 kHz for measurements below 1 GHz and 1 MHz for measurements above 1 GHz.

The VBW was set to 3 times the RBW.

The frequency range from 30 MHz to the 10" harmonic of the passband frequency was observed and plotted.
The following formula was used for calculating the limits.
Conducted Spurious Emissions Limit = P1 — (43+ 10Log(P2)) =-13 dBm

P1 = power in dBm
P2 = power in Watts

Test Setup
) | 30 dB - Spectrum
Signal Generator EUT Attenuator > Analyzer
Conducted Spurious Emissions Summary Table
Tuned Frequency | Spurious Frequency s M(_aasurLed | Specification Limit Resul
(MH2) (MHz) purious Leve (dBm) esult
(dBm)
139 ** 277.956 -26.7 -13 Pass
151 301.963 -24.2 -13 Pass
162 323.829 -13.4 -13 Pass
173 346.058 -18.2 -13 Pass

** Note: “Not applicable for FCC certification”

p1480008_FCC_Part 90_Rev 4.0
Page 14 of 41



Compliance Testing, LLC

Previously Flom Test Lab

Conducted Spurious Emissions Test Plots

Input Frequency = 139 MHz
** Note: “Not applicable for FCC certification”

30 MHz -1 GHz
Tek RSA5100A - [Spectrum]

File View Run

Markers Setup  Tools Window Help

B ® & T & & A | Frequency: 51500 MHz Reflev: 10.00 dBm Preset Repla 2 Stop
7 v Tracel [¥|Show +Peak Max | Clear |
© 20.00 dBm Sss
o dB/div:
10.0 dB
o RBW:
100 kHz
VBW:

-80.00 dBm
[ Autoscale | o Start: 30 MHz

© Stop: 1.000 GHz
Marker
Readout Marker  Frequency Time Amplitude Phase Spectrum ‘ m ‘
Table MR 139.00375... — = 3.24 dBm T
M1 277.95625 ... — = -24.18 dBm
Analyzing Acq BW: 25.00 MHz, Acq Length: 26.040 us Swept Free Run Ref: Int Atten: 25 dB Ext Corr
— I

1-1.8GHz
Tek RSA5100A - [Spectrum]
File View Run R

Markers  Setup  Tools  Window

Help
= ® & T & & 1A Frequency: 1.40000 GHz Reflev: 30,00 dBm Preset Repla ) Stop T
< v Tracel [VIShow +Peak Max \E\
o dB/div: 1.399333333 GHz
10.0 dB
o RBW:
1.00 MHz
VBW:
MR
- 0 I
It s Ao P At AN g
-60.00 dBm
[(Autoscale | o Start: 1.00000 GHz o Stop: 1.80000 GHz
gl::éeorut Marker  Frequency Time  Amplitude Phase Spectrum ‘E‘
Table MR 1.3993333... — = -20.84 dBm T
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Input Frequency = 151 MHz
30 MHz — 1 GHz
e =]

Tek RSA5100A - [Spectrum]
File View Run Repla Markers  Setup Tools Window Help g X
B ® & T & & A | Frequency: 515.00 MHz Reflev: 10,00 dBm Preset Repla DStop -
v v Trace 1 V!Show +Peak Max \C}ear\
©20.00 dBm  EEYIEPRTRT
- dB/dv: 301.96375 MHz
10.0 dB
& RBW:
100 kHz
VBW:
-80.00 dBm
[ Autoscale | o Start: 30 MHz  Stop: 1.000 GHz
Marker
Readout Marker  Frequency Time  Amplitude Phase  Spectrum ‘ = ‘
Table MR 151.0075 MHz  — 10.54 dBm
M1 301.96375 ... — = -26.67 dBm
Analyzing Acq BW: 25.00 MHz, Acq Length: 26.040 us Swept Free Run Ref: Int Atten: 25 dB  Ext Corr
- T — 1 Tial

1-1.8GHz

Tek RSAS100A - [Spectrum]
Run  Re Markers  Setup  Tools Window Help
Reflev: 30.00 dBm Preset Repla ) Stop -

File  View
® ® & T & % 1A | Frequency: 140000 GHz
\ Clear |

v v Tracel [VIShow +Peak Max
© 40.00 dBm M 2 dBm
o dB/div: 1.613333333 GHz

10.0 dB

o RBW:

1.00 MHz
vBw:

MR

PWMM'%w4M/lJ"ap.W!\‘WN»«'EM‘M-\»‘\«MV&-.w*w{wwiw»r.

A v gttt e A A b i

© Stop: 1.800 GHz

-60.00 dBm
[(Autoscale | o Start: 1.000 GHz

Marker Marker  Frequency Time  Amplitude Phase Spectrum

Readout
Table MR 1.6133333... -— 2 i -19.82 dBm
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Input Frequency = 162 MHz
30 MHz — 1 GHz

Pl Tek RSAS100A - [Spectrum] =a =8
[x] P
File View Run Replay Markers Setup Tools Window Help 8 x
B ® & T & & A | Frequency: 515.00 MHz Reflev: 30,00 dBm Preset Repla DStop -
v v Trace 1 V!Show +Peak Max \Clear\
©40.00 dBm  EEYIRREvIT
- dB/div: 323.829167 MHz
10.0 dB
o RBW:
100 kHz
VBW:
-60.00 dBm
[(Autoscale | o Start: 30 MHz o Stop: 1.000 GHz
g::é%rut Marker  Frequency Time  Amplitude Phase Spectrum ‘ m ‘
Table MR 162.1625 ... — 33.03 dBm .
M1 323.82916... — -13.35 dBm
- T — 1 Tl
1-1.8GHz
Pl Tek RSAS100A - [Spectrum] =a =8
] P
File View Run Replay Markers Setup Tools Window Help & x
B ® & T & & 15 | Frequency: 1.40000 GHz Reflev: 30.00 dBm Preset Repla DStop -
v v Trace 1 V!Show +Peak Max \Clear\
2 40.00 dBm YRR
- dB/div: 1.041 GHz
10.0 dB
o RBW:
1.00 MHz
VBW:
MR
n]
» " ] i\ "
)u..rxwwwwwfm\w4‘Mulahlwwmm»wW«vw,Mwvku*,ftlfLh»wwvvfw~*w'\"A*F'wa\'hiw-fb'wwf»ﬂdr\memﬂw.‘w\w.ixu\w‘ﬁ'ﬁfi&w'ﬂwwwp\ﬁ‘ﬂ
-60.00 dBm
[Autoscale | o Start: 1.00000 GHz © Stop: 1.80000 GHz
g::;%rut Marker  Frequency Time  Ampltude Phase Spectrum ‘ m ‘
Table MR 1.041 GHz ~ — -19.56 dBm —
= T — T =
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Input Frequency =173 MHz
30 MHz — 1 GHz
Tek RSA5100A -

File View Run Markers  Setup Tools Window Help g X
B S & & T % % & | Frequency: 51500 MHz Reflev: 30,00 dBm Preset Re DStop -
v v Trace 1 V!Show +Peak Max \Cle
© 40.00 dBm
o dB/div:
10.0 dB
& RBW:
100 kHz
VBW:
TR (AP RYRNRNAEY Y Yo 17 WEE T o P A e
-60.00 dBm
[Autoscale | © Start: 30 MHz o Stop: 1.000 GHz
Marker
Readout Marker  Frequency Time  Ampltude Phase  Spectrum ‘ ‘
Table MR 173.075 MHz  — X 32.70 dBm
M1 346.05833... — = -18.19 dBm
- T — Tial

1-1.8GHz
r Tek RSAS5100A - [Spectrum]

File View Run

R Markers ~ Setup
BESs&Tx8NW

Tools Window Help

g X
Frequency: 140000 GHz Reflev: 30.00 dBm Preset Re DStop -
v v Tracel V|Show +Peak Max \ Clear |
© 40.00 dBm
o dB/div:
10.0 dB
& RBW:
1.00 MHz
VBW:
MR
Gl
I
’v‘fN\W"l-*"(']N‘W"AW‘I“.,v‘?WlM“‘\MMMM}MM”W"I“{W'N“UM"M(NM.“NM st A e s M‘M«ﬂ.\ww
-60.00 dBm
[(Autoscale | o Start: 1.00000 GHz o Stop: 1.80000 GHz
g::éirut Marker  Frequency Time  Ampltude Phase  Spectrum ‘ ‘
Table MR 1.2856666... - 2 2 -19.14 dBm
- T — Tial
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Radiated Spurious Emissions

Engineer: Greg Corbin
Test Date: 8/29/14

Test Procedure

The EUT was tested in a semi-anechoic chamber with the turntable set 3m from the receiving antenna. A spectrum
analyzer was used to verify that the EUT met the requirements for Radiated Emissions. The EUT was tested by rotating it
360 degrees with the antenna in both the vertical and horizontal orientation while raised from 1 to 4 meters to ensure that
the signal levels were maximized. All cable and antenna correction factors were input into the spectrum analyzer ensuring
an accurate measurement in ERP/EIRP with the resultant power in dBm. A signal generator was used to provide a CW
signal. The EUT output was terminated into a 50 Ohm non-radiating load.

The RBW was set to 100 kHz for measurements below 1 GHz and 1 MHz for measurements above 1 GHz.
The VBW was set to 3 times the RBW.

The following formula was used for calculating the limits:
Radiated Spurious Emissions Limit = P1 — (43+ 10Log(P2)) = -13dBm

P1 = power in dBm
P2 = power in Watts

Test Setup
Signal R EUT N Antenna _| Spectrum
Generator > A~ ”| Analyzer
\ 4
50-Ohm non-
radiating load
Test Results
Tuned Frequency Measured Frequency Measured Level Limit =zl
(MHz) (MHz) (dBm) (dBm)
139 ** 278 -85.7 -13 Pass
139 ** 417 -84.1 -13 Pass
151 302 -81.9 -13 Pass
151 453 -81.8 -13 Pass
162 324 -82.9 -13 Pass
162 486 -79.4 -13 Pass
173 346 -82.7 -13 Pass
173 519 -81.0 -13 Pass

No other emissions were detected. All emissions were noise floor measurements.

** Note: “Not applicable for FCC certification”

p1480008_FCC_Part 90_Rev 4.0
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Emission Masks (Occupied Bandwidth)

Engineer: Greg Corbin
Test Date: 8/26/14

Measurement Procedure

Compliance Testing, LLC

Previously Flom Test Lab

The EUT was connected directly to a spectrum analyzer to verify that the EUT meets the required emissions mask.
A reference level plot is provided to verify that the peak power was established prior to testing the mask.
The EUT is a booster amplifier that does not contain a transmitter, representative emission designators used in the
industry were used for the emission masks and are listed in Table 1.

Emission Emission Type of Occdup_lgdh (S:han_nel iz Deviation RBW
Designator Mask Modulation EEIels pacing HEUEE; (kHz) (Hz)
(kHz) (kHz) (kHz)
16KOF3E B FM 16.0 25 25 5.0 300
11K3F3E D FM 11.3 12.5 1.0 25 100
4KOOF1E E FM 4 6.25 1.0 1.0 100
Test Setup
Signal > EUT > Attenuator > Spectrum
Generator Analyzer

p1480008_FCC_Part 90_Rev 4.0
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#)

Emission Mask Plots

Tuned Frequency = 139 MHz
** Note: “Not applicable for FCC certification”

Reference Plot

i Agilenf  10:48:42 Aug 26, 2014 R T

Mkr1 139.0000 MHz
Ref 33.14 dBm Atten 15 dB 33.14 dBm
Peak 1
Log
10
dB/
Offst

30.3
dB

V1 52
53 FC

Center 139 MHz Span 1 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts)

Previously Flom Test Lab

p1480008_FCC_Part 90_Rev 4.0

Page 21 of 41



-~~~ Compliance Testing, LLC

#)

Input Signal for Mask B
** Note: “Not applicable for FCC certification”

i Agilenf  15:42:13 Oct 31, 2014 R T
Ref -50 dBm Atten 5 dB

Peak

Log |

10

dB/ |

0 2 e i byl A

AA
Center 139 MHz Span 120 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 5.334 s (401 pts)

Mask B Output Signal
** Note: “Not applicable for FCC certification”

- Agilent  11:40-39 Aug 26, 2014 R T
Ref 33.14 dBm Atten 15 dB
reak | PASS LIMITY |
10 l
dB/ I
w3 — ]
dB | |
J !
- | -

s F A £
bl Y Ay

Ll |

Center 139 MHz Span 120 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 5.334 s (401 pts)

Previously Flom Test Lab
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-~~~ Compliance Testing, LLC

Previously Flom Test Lab

#)

Input Signal for Mask D
** Note: “Not applicable for FCC certification”

e Agilent  15:44:03 Oct 31, 2014 R T
Ref -50 dBm Atten 5 dB
Peak
Log
10
dB/

V1 s2 L H L‘J\\
3 FCP4i ) ﬁv%ﬂdiﬁmww M‘. rﬂvn;y% uﬁhv.wnﬁhw it

Center 139 MHz Span 50 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 2.86 s (401 pts)

Mask D Output Signal
** Note: “Not applicable for FCC certification”
i Agilenf  13:56:01 Aug 26, 2014 R T

Ref 33.14 dBm Atten 15 dB

Peak

Peak ["PASS LIMIT1
9

10

dB/

WA ISL TN
g aw Wty Mo
Mlh Julnhﬂllllllih\ﬂ‘hrdm . Mﬂ,«
W AT

Center 139 MHz Span 50 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 2.86 s (401 pts)
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-~~~ Compliance Testing, LLC

#)

Input Signal for Mask E
** Note: “Not applicable for FCC certification”

i Agilenf  15:45:23 Oct 31, 2014 R T
Ref -50 dBm Atten 5 dB
Peak
Log |"|
10 \
dB/

AR VA
0 e bty i

LAy T
AA
Center 139 MHz Span 20 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 1.155 s (401 pts)

Mask E Output Signal

** Note: “Not applicable for FCC certification”
- Agilent  14:07:15 Aug 26, 2014 R T

Ref 33.14 dBm Atten 15 dB

Peak | DASS LIMIT1

Log
i |
dB/

Offst

30.3
dB

L
W Poalhp, |

P iy
ARy ey
Vi S2 W\
$3 FC A \'M

fh L i
LAV I v
AA!J v A [ B T Y \vﬁl \Ilﬂuu"
Center 139 MHz Span 20 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 1.155 s (401 pts)

Previously Flom Test Lab
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-~~~ Compliance Testing, LLC

<
Tuned Frequency = 151 MHz
Reference Plot
i Agilent  11:13:38 Aug 26, 2014 R T
Mkr1 151.0025 MHz
Ref 32.97 dBm Atten 15 dB 32.97 dBm
Peak L
Log
10
dB/
Offst
30.3
dB
&_\_\R
V1 S2
53 FC
AA
Center 151 MHz Span 1 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts)

Previously Flom Test Lab
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-~~~ Compliance Testing, LLC

<
Input Signal for Mask B
e Agilent  15:57:27 Oct 31, 2014 R T
Ref 50 dBm Atten 5 dB
Peak
Log
10
dB/ |

E——

vt 2 A Y el gl

AA
Center 151 MHz Span 120 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 5.334 s (401 pts)

Mask B Output Signal
i Agilent  11:27:49 Aug 26, 2014 R T

Ref 32.97 dBm Atten 15 dB

Peak
Log

o RN

03 —r -

dB |

¥

s |

S3 FC

. H.M\N ! ”HAMM C

;::;‘::
—=
=]
=
==
o
—

A i) e

Al

Center 151 MHz Span 120 kHz

#Res BW 300 Hz VBW 1 kHz Sweep 5.334 s (401 pts)

Previously Flom Test Lab
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-~~~ Compliance Testing, LLC

]
Input Signal for Mask D
- Agilent  15:49:31 Oct 31, 2014 R T
Ref -50 dBm Atten 5 dB
Peak
Log
10
dB/
g Jl\
n‘l) . ijl
V1 52
$3 FC Lo bt Lacactia M )‘ﬂ\l J);ﬂwﬂw"t sl
[T | |||-]I|-- AR ll[ Ty P L
AA
Center 151 MHz Span 50 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 2.86 s (401 pts)

Mask D Output Signal
e Agilent  13:51:30 Aug 26, 2014 R T

Ref 32.97 dBm Atten 15 dB

Peak | DASS LIMIT1

Log

10
dB/

Offst
30.3

dB / \

, |
n A LINY J
g Pt

(LN

Center 151 MHz Span 50 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 2.86 s (401 pts)

Previously Flom Test Lab
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-~~~ Compliance Testing, LLC

>
Input Signal for Mask E
i Agilenf  15:48:10 Oct 31, 2014 R T
Ref -50 dBm Atten 5 dB
Peak
Log n
10 \
dB/

h
| |
ek WL
5 bt T o

Center 151 MHz Span 20 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 1.155 s (401 pts)

Mask E Output Signal
e Agilent  14:11:06 Aug 26, 2014 R T

Ref 32.97 dBm Atten 15 dB

Peak | DASS LIMIT1

Log

10 n
dB/

Offst
30.3

dB

ﬁ RN
YRAL AN W
o A T30

o
aa[ WV P
Center 151 MHz Span 20 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 1.155 s (401 pts)

Previously Flom Test Lab
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-~~~ Compliance Testing, LLC

<
Tuned Frequency = 162 MHz
Reference Plot
e Agilent  10:42:32 Aug 26, 2014 R T
Mkr1 162.0000 MHz
Ref 33.2 dBm Atten 15 dB 33.2 dBm
Peak 3
Log
10
dB/
Offst
30.3
dB
\-\H\._x
V1 S2
53 FC
AA
Center 162 MHz Span 1 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts)

Previously Flom Test Lab
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-~~~ Compliance Testing, LLC

T
Input Signal for Mask B
i Agilent  15:56:16 Oct 31, 2014 RL
Ref 50 dBm Atten 5 dB
Peak
Log
10
dB/ |

0 Sl T e i

Center 162 MHz Span 120 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 5.334 s (401 pts)

Mask B Output Signal

i Agilenf  12:26:57 Aug 26, 2014 R T
Ref 33.19 dBm Atten 15 dB
reak | PASS LIMIT1 |
10 l
dB/ i
03 — -
dB | |
J |
- | -
( NV \
| :

s F M My

g T Wi

U n !
Center 162 MHz Span 120 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 5.334 s (401 pts)

Previously Flom Test Lab
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-~~~ Compliance Testing, LLC

T
Input Signal for Mask D
i Agilent  16:13:53 Oct 31, 2014 R T
Ref 50 dBm Atten 5 dB
Peak
Log
10
dB/

DI
‘;; Eg.ah.i. o el gl MWW' I”(Mh WM.\J At 1 ol

RnLat ru]lﬂ/u'i\-mrld- i T ' |u|| ey I”T'I”-I’ P

Center 162 MHz Span 50 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 2.86 s (401 pts)

Mask D Output Signal
e Agilent  13:15:53 Aug 26, 2014 R T

Ref 33.19 dBm Atten 15 dB

Peak | DASS LIMIT1

Log

10
dB/

Offst
30.3

dB / \
\

|
—]
-

-
M
—
e

5

|
s F AR Ay

VI i Ay

Center 162 MHz Span 50 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 2.86 s (401 pts)

Previously Flom Test Lab
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Comp

Input Signal for Mask E
i Agilenf  16:15:02 Oct 31, 2014 R T

Ref -50 dBm Atten 5 dB
Peak

V1 52
S3 FC

Center 162 MHz Span 20 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 1.155 s (401 pts)

Mask E Output signal
i Agilent  15:06:41 Oct 1, 2014 R T

Ref 33.19 dBm Atten 15 dB

Peak | DASS LIMITA

Log

WL

S3 FC

A o,

Center 162 MHz Span 20 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 1.155 s (401 pts)

liance Testing, LLC

Previously Flom Test Lab

p1480008_FCC_Part 90_Rev 4.0

Page 32 of 41



-~~~ Compliance Testing, LLC

<
Tuned Frequency = 173 MHz
Reference Plot
e Agilent  10:33:32 Aug 26, 2014 R T
Mkr1 173.0000 MHz
Ref 33.1 dBm Atten 15 dB 33.1 dBm
Peak 3
Log
10
dB/
Offst
30.3
dB
"\\\H\ﬂ-
V1 S2
53 FC
AA
Center 173 MHz Span 1 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 5 ms (401 pts)

Previously Flom Test Lab
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Input Signal for Mask B
- Agilent  16:20:59 Oct 31, 2014 R T
Ref -50 dBm Atten 5 dB
Peak
Log
10
dB/ |
| |
m R 3
15 2Dy L g
$3 FC _ M WW\M AL MJ‘
AL !
Center 173 MHz Span 120 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 5.334 s (401 pts)

Mask B Output Signal

i Agilenf  12:43:07 Aug 26, 2014 R T

Ref 33.1 dBm Atten 15 dB

reak | PASS LIMIT1 |

10 ' l

dB/ i

03 — -

dB | |

J |
- | -
AR
V1 S2 [ ¥ \‘
53 FC i
S I Wit |

e b

Center 173 MHz Span 120 kHz
#Res BW 300 Hz VBW 1 kHz Sweep 5.334 s (401 pts)

— Compliance Testing, LLC

Previously Flom Test Lab

p1480008_FCC_Part 90_Rev 4.0

Page 34 of 41



-~~~ Compliance Testing, LLC

T
Input Signal for Mask D
e Agilent  16:18:32 Oct 31, 2014 R T
Ref 50 dBm Atten 5 dB
Peak
Log
10
dB/

——

V1 52 Y I o WH

S3 FC | aht 1 A y nﬁ.f\"»\f‘}'\" WJ\JU ML NWPI}\'M nad Al ;u"hv.’h.
P LA A W SR

Center 173 MHz Span 50 kHz

#Res BW 100 Hz VBW 300 Hz Sweep 2.86 s (401 pts)

Mask D Output Signal
e Agilent  12:56:36 Aug 26, 2014 R T

Ref 33.1 dBm Atten 15 dB
ek | PASS LIMIT1
og
10
dB/
Offst
30.3

dB / \

" /TN
A e/t Wﬁr‘i\f&uﬁ"’mﬂ

W'W T = U\'fw
Center 173 MHz Span 50 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 2.86 s (401 pts)

Previously Flom Test Lab
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T
Input Signal for Mask E
e Agilent  16:22:01 Oct 31, 2014 R T
Ref 50 dBm Atten 5 dB
Peak
Log
10 {
dB/

W ] )
0 2 My ™ NIy 1

AA
Center 173 MHz Span 20 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 1.155 s (401 pts)

Mask E Output Signal
e Agilenf  14:29:29 Aug 26, 2014 R T

Ref 33.1 dBm Atten 15 dB

Peak | DASS LIMIT1

Log

10 ﬂ
dB/

Offst
30.3

dB

|
Fgp

h
UL ¥
vt 52 s VAL A

and TV vy
Center 173 MHz Span 20 kHz
#Res BW 100 Hz VBW 300 Hz Sweep 1.155 s (401 pts)

Previously Flom Test Lab
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Compliance Testing, LLC

Previously Flom Test Lab

Intermodulation

Engineer: Greg Corbin
Test Date: 8/28/14

Test Procedure

The EUT was connected to a spectrum analyzer through a 20 dB power attenuator. Two signal generators were utilized to
produce a two tone signal with the 12.5 KHz channel spacing set so the intermodulation products fell within the
operational band. Frequency at the maximum power from out of band rejection was utilized.

The RF input signal level was set to 0.2 dB below the AGC Threshold.
RBW = 300 Hz
Video BW = 3x RBW

The downlink intermodulation products within the operational band were examined and the maximum amplitude from the
intermodulation signals was recorded in tabular form.

Test Setup
Signal
Generator
\ 4
RE Combiner R EUT 20 dB Power R Spectrum
g i Attenuator i Analyzer
a
Signal
Generator
Input Frequency Maximum Intermodulation Limit Margin
Level
MHz MHz dBm dBm dB
139.16875 ** 139.18125 ** -29.8 -13 -16.8
151.49375 151.50625 -23.1 -13 -10.1
161.99375 162.00625 -13.1 -13 -0.1
173.09375 173.10625 -28.8 -13 -15.8

** Note: “Not applicable for FCC certification”
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Compliance Testing, LLC

Previously Flom Test Lab

Intermodulation Test Plots

Tuned Frequency
139 MHz
** Note: “Not applicable for FCC certification”

I Tek RSAS100A - [Spectrum] ;\@l

File View Run Replay Markers Setup Tools Window Help 8 x
] ® 8 T & 2 A | Frequency: 1391750 MHz  Reflev: 30.00 dBm Preset Repla 2 Stop o
v Trace 1 V| Show +Peak Max \ Clear |
©40.00dBm YRRy PRRN
o dB/div: 139.19375 MHz
10.0 dB 4
& RBW:
300 Hz
VBW: (
i |WL, J t Teorsh -l
oo Al B oot Vol Wt pegttmtit ) s NS P el it e Wi Jum et
-60.00 dBm
‘VAutOScaler‘ o CF: 139.1750 MHz © Span: 100.0 kHz
Marker
Readout Marker  Frequency Time  Amplitude Phase Spectrum ‘ m ‘
Table MR 139.16875 MHz — — — 28.16 dBm T
M1 139.18125 MHz  — = = 28.51 dBm
M2 139.15625 MHz  — = == -29.77 dBm
M3 139.19375 MHz  — 2 2 -37.29 dBm
Analyzing Acq BW: 156.25 kHz, Acq Length: 8.673 ms Real Time Free Run Ref: Int Atten: 45dB Ext Corr
= I T

Tuned Frequency
151 MHz

I Tek RSA5100A - [Spectrum]

File View Run Replay Markers Setup Tools Window Help
] ® & T & & IA | Frequency: 1515000 MHz ~ Reflev: 30.00 dBm Preset Repla 2 Stop o
v Tracel [¥|Show +Peak Max | clear |
2 40.00d8m  EEVREYRSRN
o dB/div: 151.51875 MHz
10.0 dB
& RBW:
300 Hz
VBW:
L]
\'1 l\\
r
| '1
,-.."-W,N\v'\'\‘ﬂ\-v,"pMa\..,ﬂwu“.“ﬁ.l Uy g st { vl Pon vl lw"“h»"w"u\'\.uhi'\;‘4,,\' e g oW e Prae S
-60.00 dBm
‘VAutOScaler‘ o CF: 151.5000 MHz © Span: 100.0 kHz
Marker
Readout Marker  Frequency Time  Amplitude Phase Spectrum ‘ m ‘
Table MR 151.49375 MHz — — 28.43 dBm T
M1 151.50625 MHz ~ — - 28.19 dBm
M2 151.48125 MHz  — = == -23.14 dBm
M3 151.51875 MHz  — 2 2 -24.66 dBm
Analyzing Acq BW: 156.25 kHz, Acq Length: 8.673 ms Real Time Free Run Ref: Int Atten: 45dB Ext Corr
= I T
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Tuned Frequency
162 MHz

Compliance Testing, LLC

Previously Flom Test Lab

Tek RSA5100A - [Spectrum]

Tuned Frequency
173 MHz

File View Run R Markers  Setup  Tools Window Help x
B ® & T & 2% IA | Frequency: 1620000 MHz  Reflev: 30.00 dBm ) Stop -
v Trace 1 V!Show +Peak Max \Clear\
©40.00 dBm YRR
- dB/d: 161.98125 MHz
10.0 dB
& RBW:
300 Hz
VBW:
i I J J
FVI A A \-«w.\,»-u) L_,’Ly,"hu.,ﬂ.,«v\J\M.WN\ll Unimmempvortln et iV bl pvtns A A et
-60.00 dBm
[ Autoscale | = CF: 162.0000 MHz 2 Span: 100.0 kHz
Marker
Readout Marker  Frequency Time  Ampltude Phase  Spectrum ‘ = ‘
Table MR 161.99375 ... — = = 28.32 dBm
M1 162.00625 ... — = 28.11 dBm
M2 161.98125... — = = -13.10 dBm
M3 162.01875 ... — st st -13.25 dBm
Analyzing Acq BW: 156.25 kHz, Acg Length: 8.673 ms Real Time  Free Run Ref: Int Atten: 45 dB Ext Corr
—= C— =

Tek RSA5100A - [Spectrum]

5

File View Run Re Markers  Setup  Tools Window Help 8 x
] ® & T & &% [A | Frequency: 1731000MHz  Reflev: 30.00 dBm Repla ) Stop -
v Trace 1 V!Show +Peak Max \Clear\
© 40.00 dBm M3: -41.22 dBm
- dB/div: 173.118833 MHz
10.0 dB
& RBW:
300 Hz
VBW:
U PRSIV Y'Y § VAT W LV w«ww.l‘«“-\'w\-‘r/’J A Sapoinar’ WA, | AU v
-60.00 dBm
[Autoscale | = CF: 173.1000 MHz  Span: 100.0 kHz
Marker
Readout Marker  Frequency Time  Amplitude Phase Spectrum ‘ m ‘
Table MR 173.09375 ... — = e 28.43 dBm &
M1 173.10625 ... — = 28.43 dBm
M2 173.08129... -— = -29.39 dBm
M3 173.11883... — 2 2 -41.22 dBm
Analyzing Acq BW: 156.25 kHz, Acg Length: 8.673 ms Real Time Free Run Ref: Int Atten: 45dB Ext Corr
= — =
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Noise Figure Test
Engineer: Greg Corbin
Test Date: 9/12014

The test equipment was connected as shown in the test set-up.

The noise figure was measured at the passband center frequency.

Test Procedure

Noise figure was measured using the high power output.

—— Compliance Testing, LLC

Noise Source > EUT Noise Figure
Meter
Frequency Noise Figure . .
(MHz) (dB) Limit Margin

139 ** 4.6 9 4.4

151 4.8 9 4.2

162 4.6 9 4.4

173 4.6 9 4.4

** Note: “Not applicable for FCC certification”

Previously Flom Test Lab
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Test Equipment Utilized

—— Compliance Testing, LLC

Previously Flom Test Lab

Description Manufacturer Model # CT Asset # LaDs;t(éaI CaDIalthe
Horn Antenna EMCO 3115 i00103 12/11/12 12/11/14
Humidity / Temp Meter Newport IBTHX-W-5 100282 3/24/14 3/24/15
Bi-Log Antenna Schaffner CBL 6111D 100349 10/8/13 10/8/15
Signal Generator HP 83650A i00353 Verified on: 9/1/14
EMI Analyzer Agilent E7405A i00379 1/14/14 1/14/15
Signal Generator Rohde & Schwarz SMU200A 100405 12/11/13 12/11/14
Spectrum Analyzer Textronix RSA5126A 100424 9/22/13 9/22/14
3 Meter Semi-Anechole | panashield 3 Meter Semi-Anechole 00428 11/26/13 | 11/26/15
Noise Figure Meter HP 8970B 100444 8/14/14 8/14/15
Noise Source HP 346A 100445 8/11/14 8/11/15
Downconverter for Noise HP 8971C 100450 N/A N/A

Figure Meter

In addition to the above listed equipment standard RF connectors and cables were utilized in the testing of the described
equipment. Prior to testing these components were tested to verify proper operation.

END OF TEST REPORT
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