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Report Number:
Customer:

Address:

Manufacturer:

Manufacturer Address:

Test Sample:

Model Number:

Serial Number:

FCC ID:

Type:

Power Requirements:
Frequency of Operation:

Equipment Class:

Test Specification:

Technical Information
R-6142N-4

Westell, Inc.

670 North Commercial St.

Manchester, NH 03101

Westell, Inc.

670 North Commercial St.

Manchester, NH 03101

Bi-Directional Amplifier

BDA510-S8

CPG62990

NVRBDA510-S8

Class B Industrial Booster

120 VAC, 60 Hz

817 MHz — 824 MHz, 862

MHz — 869 MHz

B2l

Nemko Test Plan Document Number: 317856-2. Rev. 4, Dated: November 29, 2016

Test Procedures:

FCC KDB 935210 D02 V03r02
FCC Part 90

FCC KDB 971168

Test Facility:

Retlif Testing Laboratories
101 New Boston Road
Goffstown, NH 03045

FCC Registered Test Site Number: 90899
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Table 1 — Tests Performed

Test Plan Test Method Test Results

Paragraph
4.1 AGC Threshold Level See Test Data
4.2 Out of Band Rejection Complied
4.3 Input-Versus-Output Signal Comparison See Test Data
4.4 Mean Output Power and Amplifier/Booster Gain Complied
4.5 Noise Figure Measurements Complied
4.6 Measuring Out-of-Band/Out-of-Block Emissions and Spurious Emissions Complied
4.8 Field Strength of Spurious Emissions Complied

EUT Operation:
During testing, the EUT was amplifying RF signal(s).
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Certification and Signatures

We certify that this report is a true representation of the results obtained from the tests of
the equipment stated. We further certify that the measurements shown in this report were
made in accordance with the procedures indicated and vouch for the qualifications of all
Retlif Testing Laboratories personnel taking them.

S Wowhe

Scott Wentworth
Branch Manager
NVLAP Approved Signatory

%Wﬂ_

Todd Hannemann
EMC Test Engineer
iINARTE Certified Technician ATL-0255-T

Non-Warranty Provision
The testing services have been performed, findings obtained and reports prepared in accordance with generally accepted laboratory
principles and practices. This warranty is in lieu of all others, either expressed or implied.

Non-Endorsement

This test report contains only findings and results arrived at after employing the specific test procedures and standards listed herein. It is
not intended to constitute a recommendation, endorsement or certification of the product or material tested. This test report must not be
used by the client to claim product endorsement by NVLAP or any agency of the U.S. Government.

r.® Retlif Testing Laboratories
I Report No. R-6142N-4

Page 4 of 98




Revision History

Revisions to this document are listed below; the latest revised document supersedes all

previous issues of this document:

Revision Date Pages Affected
- December 20, 2016 Original Release
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Requirements and Test Results

NEMKO Test Plan Paragraph 4.1 — AGC Threshold Level

Using a signal generator configured to produce a LTE modulated sinusoidal signal at the
center frequency of each uplink and downlink frequency band, the input level to the test
sample was increased until a 1 dB increase in the input signal power no longer caused a 1
dB increase in the output signal power. This level was recorded as the AGC threshold
level. This measurement was then repeated with a GSM modulated signal. See attached
test data.

NEMKO Test Plan Paragraph 4.2 — Out-of-Band Rejection

Using a CW signal at a level 3 dB below the input level used during the AGC Threshold
test, £250 % of the manufacturer’s specified pass band was swept. The spectrum analyzer
was configured with the peak detector in Max-Hold. After the sweep was complete the 20
dB bandwidth of the test sample was measured. See attached test data.

NEMKO Test Plan Paragraph 4.3 — Input-versus-Output Signal Comparison
Measurements were made to compare the input signal to the output signal. The signal
generator output was connected to the spectrum analyzer. The signal generator output
level was set to a value that produces a EUT output level that is just below the AGC
threshold. A LTE modulation signal was then applied to the carrier. Two markers were
placed on the signal, one at the lowest and the other at the highest frequency of the
envelope of the spectral display, each marker was placed at or slightly below the —26 dB
down amplitude. Waveforms were then noted on an X-Y plot. Next, the signal generator
was connected to the EUT input and the output of the EUT was connected to the spectrum
analyzer. The output waveform after amplification was then compared to the original input
signal to ensure that no significant differences occurred between the input signal and the
amplified signal. Testing was performed at the center frequency of each passband on both
the uplink and downlink. Testing was then repeated with the input signal set 3dB above the
AGC threshold. Testing was then repeated with the GSM modulated signal. See attached
test data.
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Requirements and Test Results (con’t)

NEMKO Test Plan Paragraph 4.4 — Mean Output Power and Amplifier/Booster Gain
A signal generator was configured to produce a LTE signal at the center frequency of each

uplink and downlink frequency band. The signal generator output level was set to a value
that produced a EUT output level that was just below the AGC threshold, but not more than
0.5 dB below. The output power of the EUT was measured following “Power measurement
Method 1: using a spectrum or signal analyzer” this value was recorded as the output
power. The signal generator was connected directly to the signal analyzer (the EUT was
removed from the test setup). Using the same signal generator settings, the power
measurement was repeated at the signal generator port, which was used as the input
signal to the EUT, and was record as the input power. The EUT gain was calculated by
Gain (dB) = output power (dBm) — input power (dBm). Testing was then repeated with the
GSM modulated signal. These measurements were repeated with the input signal
amplitude set to 3 dB above the AGC threshold level. See attached test data.

NEMKO Test Plan Paragraph 4.5 — Noise Figure Measurements
Using a Low ENR noise source and a signal analyzer with a noise figure measurement

option, the noise figure was measured on both the uplink and downlink frequency band with
AGC disabled. The EUT complies with the noise figure requirements of 90.219(e)(2). See
attached test data.

NEMKO Test Plan Paragraph 4.6 — Measuring Out-of-Band/Out-of-Block (including
intermodulation) Emissions and Spurious Emissions

A signal generator was configured to produce two GSM signals, one at 817.300 MHz and
one at 817.600 MHz on the input port of the uplink frequency band. The amplitude of the
two signals was set to just below the AGC threshold. A Spectrum analyzer was connected
to the output port of the EUT with a span of 100 KHz. Using a power averaging (RMS)
detector the RF spectrum was swept and the markers were placed on the peak of the
intermodulation signals. The EUT output plots were recorded. The input signals were
increased so the composite input signal was 3dB over the AGC threshold (AGC activated)
and plots of the EUT output were recorded. This was repeated for each of the following
signal pairs.

Uplink upper edge: 823.400 MHz; 823.700 MHz
Downlink lower edge: 862.300 MHz; 862.600 MHz
Downlink upper edge: 868.400 MHz; 868.700 MHz
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Requirements and Test Results (con’t)

Testing was only performed with GSM modulation as multiple 5 MHz channels cannot be
accommodated in this band for the LTE signals

See attached test data.

NEMKO Test Plan Paragraph 4.8 — Field Strength of Spurious Emissions
0 Spurious Emissions, Conducted Measurements

A signal generator was configured to produce a LTE signal at the center frequency of each
uplink and downlink frequency band. The signal generator output level was set to a value
that produces a EUT output level that is just below the AGC threshold. A spectrum
analyzer was connected to the output of the EUT using a peak detector and Max-Hold.
The input test frequencies used were three frequencies (Low, Mid and High) within each
passband (uplink and downlink). A marker was placed on the highest emission(s) outside
the passband. Testing was performed in the frequency range of 30MHz to 10GHz to a -
13dBm limit. Testing was repeated with a GSM modulated signal. See attached test data.

o Frequency Stability Measurements

As the test sample is designed to amplify input signals from a cellular network and contains
no frequency determining components frequency stability measurements were not
required/performed.

o Field Strength of Spurious Emissions

The test sample was placed on a 80cm high test stand which was located 3 meters from
the test antenna on an FCC listed test site. A signal generator was connected to the input
of the amplifier. The signal generator output was set to provide the input power level
necessary to achieve maximum output power of the amplifier at 3 frequencies within each
passband (uplink and downlink). The frequency range of the test was 30MHz — 10GHz to a
-13dBm limit. See attached test data.
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Equipment List

AGC Threshold

Manufacturer Description

NARDA MICROWAVE ATTENUATOR, COAXIAL

NARDA MICROWAVE ATTENUATOR, COAXIAL

Out of Band Rejection

MICRO-COAX CABLE, COAXIAL
AGILENT / HP ANALYZER, SIGNAL
AGILENT / HP GENERATOR, SIGNAL
Manufacturer Description

NARDA MICROWAVE ATTENUATOR, COAXIAL

NARDA MICROWAVE ATTENUATOR, COAXIAL

Range

30 dB, DC - 18 GHz, 50 W 776B-30

10dB, DC - 11 GHz, 20 W 768-10

10 kHz - 18 GHz

10 Hz-8.5 GHz
9kHz - 6 GHz

Range

30 dB, DC - 18 GHz, 50 W 776B-30

10dB, DC - 11 GHz, 20 W 768-10

Model No. Cal Date Due Date

10/10/2016 10/31/2017

10/10/2016 10/31/2017

UFB311A-1- 10/7/2016 10/31/2017
036050U50U

N9020B 10/10/2016 10/10/2017
N5182B 9/9/2016 9/9/2017
Model No. Cal Date Due Date

10/10/2016 10/31/2017

10/10/2016 10/31/2017

MICRO-COAX CABLE, COAXIAL 10 kHz - 18 GHz UFB311A-1- 10/7/2016 10/31/2017
036050U50U
AGILENT / HP ANALYZER, SIGNAL 10 Hz- 8.5 GHz N9020B 10/10/2016 10/10/2017
AGILENT / HP GENERATOR, SIGNAL 9 kHz - 6 GHz N5182B 9/9/2016 9/9/2017
Input-versus-Output Signal Comparison
Manufacturer Description Range Model No. Cal Date Due Date

NARDA MICROWAVE ATTENUATOR, COAXIAL

NARDA MICROWAVE ATTENUATOR, COAXIAL

30 dB, DC - 18 GHz, 50 W 776B-30

10dB, DC - 11 GHz, 20 W 768-10

10/10/2016 10/31/2017

10/10/2016 10/31/2017

MICRO-COAX CABLE, COAXIAL 10 kHz - 18 GHz UFB311A-1- 10/7/2016 10/31/2017
036050U50U
AGILENT / HP ANALYZER, SIGNAL 10 Hz - 8.5 GHz N9020B 10/10/2016 10/10/2017
AGILENT / HP GENERATOR, SIGNAL 9 kHz - 6 GHz N5182B 9/9/2016 9/9/2017
Mean Output Power and Amplifier/Booster Gain
Manufacturer Description Range Model No. Cal Date Due Date

NARDA MICROWAVE ATTENUATOR, COAXIAL

NARDA MICROWAVE ATTENUATOR, COAXIAL

MICRO-COAX CABLE, COAXIAL
AGILENT / HP ANALYZER, SIGNAL
AGILENT / HP GENERATOR, SIGNAL

30 dB, DC - 18 GHz, 50 W 776B-30

10dB, DC - 11 GHz, 20 W 768-10

10 kHz - 18 GHz

10 Hz - 8.5 GHz
9kHz - 6 GHz

10/10/2016 10/31/2017

10/10/2016 10/31/2017

UFB311A-1- 10/7/2016 10/31/2017
036050U50U

N9020B 10/10/2016 10/10/2017
N5182B 9/9/2016 9/9/2017
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5179B
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4029B

443
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1345

5138

5179B

R474

R476
R469

Manufacturer

MICRO-COAX

AGILENT / HP
AGILENT / HP

Noise Figure Measurements

Description

CABLE, COAXIAL

ANALYZER, SIGNAL
NOISE SOURCE

Range

10 kHz - 18 GHz

10 Hz - 26 GHz
10 MHz - 26.5 GHz

Model No. Cal Date Due Date
UFB311A-1- 10/7/2016 10/31/2017
036050U50U

N9020B 10/10/2016 10/10/2017
N4000A 10/11/2016 10/11/2017

Measuring Out-of-Band/Out-of-Block (including intermodulation)
Emissions and Spurious Emissions

Manufacturer

AGILENT / HP
ETS/EMCO

ETS/EMCO
RETLIF

ELECTRO-METRICS

ROHDE &
SCHWARZ

NARDA MICROWAVE

NARDA MICROWAVE

MICRO-COAX

AGILENT / HP

AGILENT / HP
AGILENT / HP

Description

PRE-AMPLIFIER

ANTENNA, DOUBLE
RIDGED GUIDE

ANTENNA, BICONICAL

OPEN AREA TEST SITE,
ATTENUATION

ANTENNA, LOG PERIODIC

RECEIVER, EMI

ATTENUATOR, COAXIAL
ATTENUATOR, COAXIAL

CABLE, COAXIAL

ANALYZER, SIGNAL

GENERATOR, SIGNAL
ANALYZER, SPECTRUM

Range Model No. Cal Date Due Date
1-26.5GHz 8449B 6/16/2016  6/30/2017
1-18 GHz 3115 10/13/2016 4/30/2018
20 - 200 MHz 3104 2/5/2016 8/31/2017
3/10 Meters RNH 4/13/2016  4/30/2018
200 MHz - 1000 MHz LPA-25 10/6/2016  4/30/2018
20 Hz - 40 GHz ESIB40 10/21/2016 10/31/2017
30dB, DC - 18 GHz, 50 W 776B-30 10/10/2016 10/31/2017
10dB, DC - 11 GHz, 20 W 768-10 10/10/2016 10/31/2017
10 kHz - 18 GHz UFB311A-1- 10/7/2016  10/31/2017

036050U50U
10 Hz - 8.5 GHz N9020B 10/10/2016 10/10/2017
9 kHz - 6 GHz N5182B 9/9/2016 9/9/2017
100 Hz - 26.5 GHz E7405A;A 12/1/2016  12/30/2017
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Test Photographs
AGC Threshold
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Test Setup
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AGC Threshold
Test Data
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RETLIF TESTING LABORATORIES _

Test Method AGC Threshold

Customer Westell e, JjbNo.__ [Re61e2N4

Test Sample Bi-Directional Amplifier

Model Number [BDASIOS8 [ serialNo. [CPG62990

Operating Mode [ Amplifying LTE signalat82iMbz 00|
Test Specification Nemko Test Plan 317856-2

Technician [MSeamans | Dat November 287, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT |nput RF Input Z: 50 Q Aften: 20 dB Trg: Free Run Center Freq: 821.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S) #PNO: Fast #IF Gain: Low Radio Std: None

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

De————— e

Center 821 MHz #Video BW 300.00 kHz*
#Res BW 100.00 kHz

2 Metrics

Total Channel Power 27.12dBm / 4.10 MHz
Total Power Spectral Density -39.01 dBm/Hz

o9~ (W [?) waar e

Page 1 of 4

Page 13 of 98




RETLIF TESTING LABORATORIES _

Test Method AGC Threshold

Customer Westell e, JjbNo.__ [Re61e2N4

Test Sample Bi-Directional Amplifier

Model Number [BDASIOS8 [serialNo. [CPG62990

Operating Mode [ Amplifying GSM signalat82iMiz |
Test Specification Nemko Test Plan 317856-2

Technician [MSeamans | Dat November 287, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT |nput: RF Input Z: 50 Q Alften: 20 dB Trig: Free Run Center Freq: 821.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align® Auto Freq Ref Int (5) H#PMNO Fast #IF Gain® Low Radio Std- None

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

I

Center 821 MHz #Video BW 30.000 kHz* Span 1.25 MHz

#Res BW 10.000 kHz
2 Metrics

Sweep Time 15.5 ms (1001 pts)

Total Channel Power 26.95 dBm / 500 kHz
Total Power Spectral Density -30.04 dBm/Hz

TREERENE
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_— RETLIF TESTING LABORATORIES
Test Method AGC Threshold
Customer Westel e ] N [Reteans

Test Sample Bi-Directional Amplifier

Model Number [BDASIOS8  [serialNo. [CPG62990

Operating Mode [ Amplifying LTE signalat8éoMbz 0000000 |
Test Specification Nemko Test Plan 317856-2

Technician (MSeamans  [Dat November 287, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT (Input RF Input Z: 50 Q Atten: 20 dB Tng: Free Run Center Freq: 866.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100

Align: Auto Freq Ref: Int (5) H#PMNO: Fast #IF Gain: Low Radio S5td: None
LXT

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

R R S

Center 866 MHz #ideo BW 300.00 kHz* Span 8 MHz
#Res BW 100.00 kHz #Sweep Time 1.00 ms (1001 pis)

2 Metrics

Total Channel Power 27.54 dBm / 4.10 MHz
Total Power Spectral Density -38.59 dBm/Hz

W (l)[?] nEE S
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RETLIF TESTING LABORATORIES _

Test Method AGC Threshold
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 Serial No. CPG62990

Operating Mode Amplifying GSM signal at 866MHz

Test Specification Nemko Test Plan 317856-2
Technician [M.Seamans  |pat November 287, 2016
Climatic Conditions

Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT /nput RF Input Z- 50 O Atten- 20 dB Trig- Free Run Center Freq 866 000000 MH=z
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100

Align: Auto Freq Ref Int (S) H#PNC- Fast #IF Gain: Low Radio Std: None
LT

1 Graph

Ref Lvl Offset 30.55 dB
Scale/Div 10.0 dB

Ref Value 40.00 dBm

—

Center 866 MHz
#Res BW 10.000 kHz

2 Metrics

#Video BW 30.000 kHz* Span 1.25 MHz

Sweep Time 15.5 ms (1001 pts)

Total Channel Power 27.31 dBm / 500 kHz
Total Power Spectral Density -29.68 dBm/Hz

a5 (7] =22 @
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Test Photographs

Out of Band Rejection

.
-

Test Setup
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Out of Band Rejection
Test Data
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RETLIF TESTING LABORATORIES _

Test Method Out-of-Band Rejection
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier

ModelNumber  [BDASIOSS T ooriaino. [ Creezem
Operating Mode | Amplitying CWosignals
Test Specification | Nemko TestPlan 3178562
Technician MSemas o Novermber 26", 2016

! Climatic Conditions

!
| Notes _ - .57, . i |

Atten: 20 dB PNO: Fast #Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB AMKr1 25.43 MHz
Scale/Div 10 dB Ref Level 40.00 dBm 0.04 dB

DL1 465 dBm

790.56 MHz #Video BW 300 kHz Stop 840.56 MHz
BW 100 kHz Sweep 4.80 ms (1001 pts)

= ([ ?] e @ |22 (R (B [ £
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RETLIF TESTING LABORATORIES _

Test Method Out-of-Band Rejection
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier

ModelNumber  [BDASIOSS T ooriaino. [ Creezem

Operating Mode | Amplitying CWosignals
Test Specification | Nemko TestPlan 3178562
Technician MSemas o Novermber 26", 2016

! Climatic Conditions

!
| Notes i _ - 57, . i |

Atten: 20 dB PHNO: Fast #Avg Type: Log-Power
Preamp: Off Gate: Off Trig: Free Run

IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvi Offset 30.55 dB AMKr1 25.05 MHz

Scale/Div 10 dB Ref Level 40.00 dBm -0.04 dB
Log

DL1 4.59 dBEBm

Center 860.00 MHz #Video BW 300 kHz Span 50.00 MHz
#Res BW 100 kHz Sweep 4.80 ms (1001 pts)

=8[9 [ (ol [?] 2l @ |22 [ BRI 2 £
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Test Photographs

Input-versus-Output Signal Comparison

-
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Test Setup
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Input-versus-Output Signal Comparison

Test Data
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RETLIF TESTING LABORATORIES _

Test Method Input-v-Output Signal Comparison

Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier
Model Number [BDASI0-s8 ] serialNo. [ CPG62990
Operating Mode Amplifying LTE Signal at 821MHz
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans

| Climatic Conditions [ Temp: 19.3°C___Relative Humidity: _29.6 %

Notes Uplink  26dB Bandwidth: 4.317 MHz

November 28", 2016

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input: RF : Atten: 20 dB PNO: Best Wide  #Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Align: Auto Freq Ref: Int (S) IF Gain: Low

Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB AMKr1 4.317 MHz

Scale/Div 10 dB Ref Level 40.00 dBm -0.36 dB
Log

) 0

DL1 413 dBm

Center 821.000 MHz #Video BW 300 kHz Span 8.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

= 9 ([ ?] @ I
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RETLIF TESTING LABORATORIES _

Test Method Input-v-Output Signal Comparison
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier

ModelNumber  [BDASIOSS T oriaine. [ CPGEZIW

OperatingMode | Signal Generator LTE Owpurateziie
TestSpecification [ NemkoTestPlnatresez
Technician T [ Noverber 787 2016

| Climatic Conditions [ Temp: 19.3°C __ Relative Humidity: 29.6 % |

I Notes Uplink  26dB Bandwidth: 4.319 MHz I

Spectrum Analyzer 1

Input Z: 50 Q PNO: Best Wide #Avg Type: Log-Power
Corrections: Off Gate: Off Trig: Free Run

Freq Ref: Int (S) IF Gain: High
Sig Track: Off

1 Spectrum AMKr1 4.319 MHz

Scale/Div 6 dB Ref Level -50.00 dBm -0.80 dB
Log

56

DL1 -85.15 dBm

Center 821.000 MHz #Video BW 300 kHz Span 8.000 MHz
#Res BW 100 kHz Sweep 1.00 ms {1001 pts)

=Sl [?]Ese @ ISP
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RETLIF TESTING LABORATORIES _

Test Method Input-v-Output Signal Comparison
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier

ModelNumber ~ [BDASIOSS T soriaine. [ CPGEZIW
OperatingMode | Amplifying TE Sgnal st 2IMHZ AGC Actvaed
TestSpecification [ Nemko TestPlnargse
Technician T [ Noverber 787, 2016

| climatic Conditions [ Temp: 19.3°C __Relative Humidity: 29.6 % |
Notes Uplink  26dB Bandwidth: 4.308 MHz

Spectrum Analyzer 1

Atten: 20 dB PMNO: Best Wide #Avg Type: Log-Power
Corrections: Off Preamp: Off Gate. Off Trig: Free Run

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB AMKr1 4.308 MHz
Scale/Div 10 dB Ref Level 40.00 dBm -1.91 dB

DL1 4.82 dBm

Center 821.000 MHz #Video BW 300 kHz Span 8.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

= [ () [?] ez I EEIRA
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_ RETLIF TESTING LABORATORIES
Test Method o oS Gy ]
Customer [Wesellne.____ ] bno._ [Retaana
Test sample (B Directional Amplfer
ModelNumber  [BDASIOSS T oriaine. [ CRGEZIW
OperatingMode | Signal Generator LTE Ouput a 21z, AGC Acivaed

Test Specification Nemko Test Plan 317856-2

Technician [M.Seamans |Date November 28", 2016
! Climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Uplink  26dB Bandwidth: 4.308 MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |[nput RF Input Z: 50 O : PNO: Best Wide #Avg Type: Log-Power
Coupling: AC Corrections: Off B Gate: Off Trig: Free Run
[:J Align: Auto Freq Ref: Int (S) IF Gain: High

Sig Track: Off

1 Spectrum

AMkr1 4.308 MHz

Scale/Div 6 dB Ref Level -50.00 dBm -0.06 dB
Log

_BF

T W

DL1 -82.17 dBm

Center 821.000 MHz #Video BW 300 kHz Span 8.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

IR Ik dR=5H= I
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RETLIF TESTING LABORATORIES

Test Method o oS G ]
Customer Westell e, JjbNo.__ [Re61e2N4

Test Sample [BiDiectional Amplifier
Model Number [BDASI0-s8  ]serialNo. [ CPG62990

Operating Mode Amplifying GSM Signal at 821MHz

Test Specification [ NemkoTestPlan3i7es6-2 0000000000 ]
Technician [Mseamans  ]bat November 28", 2016

! Climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %
Notes Uplink  26dB Bandwidth: 330 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |[npui: RE . Aften: 20 dB PNO: Best Wide #Avg Type: Log-Power
Coupling: AC i . Preamp: Off Gate: Off Trig: Free Run
Align: Auto - IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB AMkr1 330 kH=z

Scale/Div 10 dB Ref Level 40.00 dBm 0.18 dB
Log

1.0

Center 821.000 MHz #Video BW 30 kHz Span 2.000 MHz
#Res BW 10 kHz Sweep 19.1 ms (1001 pts)

=8 (=) | (] [?] 20 @ |22 [ BB 32
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RETLIF TESTING LABORATORIES

Test Method o oS Gy ]
Customer [Wesellne.____ ] bno._ [Retaana

Test sample (B Directional Amplfer
ModelNumber ~ [BDASIOSS T oriaine. [ CPGEZIW

OperatingMode | Signal Generator GSM Oupurareziiz
TestSpecification [ Nemko TestPlanatrese
Technician T [ Noverber 787, 2016

| climatic Conditions  [Temp._193°c — Relawerumany e

Uplink  26dB Bandwidth: 330 kHz

Spectrum Analyzer 1

KEYSIGHT |nput: RF Input Z: 50 O Atten: 6 dB PNO: Best Wide  |#Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum AMkr1 330 kHz

Scale/Div 6 dB Ref Level -50.00 dBm -1.44 dB
Log

-56.

DL1 -83.04 dBm

Center 821.000 MHz #Video BW 30 kHz Span 2.000 MHz
#Res BW 10 kHz Sweep 19.1 ms (1001 pts)

/O~ .2 RER O S

Page 6 of 16
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RETLIF TESTING LABORATORIES

Test Method Input-v-Output Signal Comparison
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier

Model Number BDA510-S8 Serial No. CPG62990
Operating Mode Amplifying GSM Signal at 821MHz, AGC Activated

Test Specification Nemko Test Plan 317856-2

Technician [M.Seamans |Date November 28", 2016
! Climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Uplink  26dB Bandwidth: 328 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input: RE Input Z: 50 O Atten: 20 dB PNO: Best Wide  #Awvg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
[:] Align: Auto Freq Ref: Int (S) IF Gain: Low

Sig Track: Off

1 Spectrum

Scale/Div 10 dB
Log

Ref Lvl Offset 30.55 dB AMkr1 328 kHz
Ref Level 40.00 dBm -0.27 dB

30.0

Btt=2=A5dBm

Center 821.000 MHz #Video BW 30 kHz Span 2.000 MHz
#Res BW 10 kHz Sweep 19.1 ms (1001 pis)

= 9 () [?] 535500 IRTS ~

Page 7 of 16
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_ RETLIF TESTING LABORATORIES
Test Method o oS Gy ]
Customer [Wesellne.____ ] bno._ [Retaana
Test sample (B Directional Amplfer
ModelNumber  [BDASIOSS T oriaine. [ CRGEZIW
OperatingMode | Signal Generator GSM Oupu sl GZIMPZ AGC Actvaed

Test Specification Nemko Test Plan 317856-2

Technician [M.Seamans |Date November 28", 2016
! Climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Uplink  26dB Bandwidth: 328 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RE Input Z: 50 O #Atten: 0 dB PNO: Best Wide  #Awvg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trg: Free Run

[:J Align: Auto Freq Ref: Int (S) IF Gain: High

Sig Track: Off

1 Spectrum

AMKr1 328 kHz

Scale/Div 7 dB Ref Level -45.00 dBm -0.69 dB
Log

5
Y

l,w\f‘f’
-’

\/ DL1-79.89 dBm

Center 821.000 MHz #Video BW 30 kHz

Span 2.000 MHz
#Res BW 10 kHz Sweep 19.1 ms (1001 pis)

O ? SR RS S
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Page 30 of 98




_ RETLIF TESTING LABORATORIES
Test Method FowtvOw g Corpreon. ]
Customer (Wesllne ____ —— JjobNe_[meteang
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
ModelNumber  [BDASIOSE T soriaine._ [ CrGomw
OperatingMode [ Amplitying LTE Signalacgoomrg

Test Specification Nemko Test Plan 317856-2

Technician [Mseamans  |pate November 28", 2016
! Climatic Conditions Temp: 19.3°C Relative Humidity: 29.6 %

Notes Downlink 26dB Bandwidth: 4.299MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF Input Z- 50 O Atten: 20 dB PNO: Best Wide  |#Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
[:] Align: Auto Freq Ref: Int (S) IF Gain: Low

Sig Track: Off

Ref Lvl Offset 30.55 dB AMkr1 4.299 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 0.13 dB
Log

1 Spectrum

30.0

DL1 4.12 dBm

Center 866.000 MHz #Video BW 300 kHz Span 8.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

[ ([ 2] e |22 () B 3 £
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RETLIF TESTING LABORATORIES

Test Method o oS Gy ]
Customer [Wesellne.____ ] bno._ [Retaana

Test sample (B Directional Amplfer
ModelNumber  [BDASIOSS T oriaino. [ CPGEZIW

OperatingMode | Signal Generator LTE Owpuratgoomig.
TestSpecification [ NemkoTestPlnatrgsez

Technician [M.Seamans |Date November 28", 2016
! Climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink 26dB Bandwidth: 4.308MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF - : PNO: Best Wide #Avg Type: Log-Power
Coupling: AC Corrections: Off g Gate: Off Trig: Free Run
Align: Auto Freq Ref: Int (S) IF Gain: High
Sig Track: Off

1 Spectrum

AMkr1 4.308 MHz

Scale/Div 6 dB Ref Level -45.00 dBm 0.21 dB
Log

-51.

DL1 -85.47 dBm

M o vty

Center 866.000 MHz #Video BW 200 kHz Span 8.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

=2 [ (][l [?] ou28 2 e
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_ RETLIF TESTING LABORATORIES
Test Method o oS Gy ]
Customer [Wesellne.____ ] bno._ [Retaana
Test sample (B Directional Amplfer
ModelNumber ~ [BDASIOSS T soriaine. [ CRGEZIW
OperatingMode | Amplifying LTE Sgnal st G66MHZ AGC Actvaed

Test Specification Nemko Test Plan 317856-2

Technician [M.Seamans |Date November 28", 2016
! Climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink 26dB Bandwidth: 4.317MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input: RF Input Z- 50 O Atften: 20 dB PNO: Best Wide #Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run

[:] Align: Auto Freq Ref: Int (5) IF Gain: Low

Sig Track: Off

Ref Lvl Offset 30.55 dB AMkr1 4.317 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 0.28 dB
Log

1 Spectrum

30.0

DLT -3.18 dBm

Center 866.000 MHz #Video BW 300 kHz Span 8.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

=2 [ [ [l [?] 1oz N

Page 11 of 16
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_ RETLIF TESTING LABORATORIES
Test Method o oS Gy ]
Customer [Wesellne.____ ] bno._ [Retaana
Test sample (B Directional Amplfer
ModelNumber ~ [BDASIOSS T oriaine. [ CRGEZIW
OperatingMode | Signal Generator LTE Ouput at 6WIz AGC Acivated

Test Specification Nemko Test Plan 317856-2

Technician [M.Seamans |Date November 28", 2016
! Climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink 26dB Bandwidth: 4.351MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF Input Z- 50 O Atten: 6 dB PNO: Best Wide #Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
[:J Align: Auto Freq Ref: Int (S) IF Gain: Low

Sig Track: Off

1 Spectrum

AMkr1 4.351 MHz

Scale/Div 6 dB Ref Level -45.00 dBm 0.42 dB
Log

-51.

- f

BEt=82-54dBm

Center 866.000 MHz #Video BW 300 kHz

Span 8.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

o[ [] (nl] [?] Ve |22 [ 0 37
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RETLIF TESTING LABORATORIES

Test Method o oS G ]
Custorer Weseline |50 [rond
Test Sample (B Diectonal Ampltier
Model Number [BDASIOs8 [serialNo. [CPG62990
OperatingMode [ Amplifying GSW Sigraratgeompgy
Test Specfication | Nemko TestPlan3u7gs g
Technician [M.Seamans [ Date November 28", 2016

| Climatic Conditions Temp: 19.3°C ___ Relative Humidity: 29.6 %
Notes Downlink  26dB Bandwidth:330kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF Input Z- 50 O Atften: 20 dB PNO: Best Wide #Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Tng: Free Run
[:J Align: Auto Freq Ref: Int (S) IF Gain: Low

Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB AMkr1 330 kHz

Scale/Div 10 dB Ref Level 40.00 dBm -0.29 dB
Log

30.0

Center 866.000 MHz #Video BW 30 kHz

Span 2.000 MHz
#Res BW 10 kHz Sweep 19.1 ms (1001 pts)

=) [ ([l [?) e |22 [ 55 3£
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_ RETLIF TESTING LABORATORIES
Test Method o oS Gy ]
Customer [Wesellne.____ ] bno._ [Retaana
Test sample (B Directional Amplfer
ModelNumber  [BDASIOSS T oriaine. [ CPGEZIW
OperatingMode | Signal Generator GSM Oupuratgoomiz

Test Specification Nemko Test Plan 317856-2

Technician [M.Seamans |Date November 28", 2016
! Climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink  26dB Bandwidth: 330kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF Input Z: 50 Q Atten: 6 dB PNO: Best Wide  #Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
(:J Align: Auto Freq Ref: Int (S) IF Gain: Low

Sig Track: Off

1 Spectrum

AMkr1 330 kHz

Scale/Div 6 dB Ref Level -50.00 dBm 0.10 dB
Log

5

e
J

/
7
;

DL1 -83.40 dBm

2

X
/

Center 866.000 MHz #\Video BW 30 kHz

Span 2.000 MHz
#Res BW 10 kHz Sweep 19.1 ms (1001 pts)

= (9 [ [l [?] Y LN N
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_ RETLIF TESTING LABORATORIES
Test Method o oS Gy ]
Customer [Wesellne.____ ] bno._ [Retaana
Test sample (B Directional Amplfer
ModelNumber  [BDASIOSS T oriaine. [ CRGEZIW
OperatingMode | Amplifying GSM Signel t G96MHZ AGC Actvated

Test Specification Nemko Test Plan 317856-2

Technician [M.Seamans |Date November 28", 2016
! Climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink  26dB Bandwidth: 330kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF : Atten: 20 dB PNO: Best Wide  #Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Align: Auto Freq Ref: Int (5) IF Gain: Low
Sig Track: Off

1 Spectrum

Ref Lvl Offset 30.55 dB AMkr1 330 kHz

Scale/Div 10 dB Ref Level 40.00 dBm 0.36 dB
Log

30.0

B

N\
\‘1

\

Wy

D11 -0.79 dBm

Center 866.000 MHz #Video BW 30 kHz

Span 2.000 MHz
#Res BW 10 kHz Sweep 19.1 ms (1001 pts)

= (9 (Ml [?]) e |z [ B 3
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RETLIF TESTING LABORATORIES

Test Method o oS Gy ]
Customer [Wesellne.____ ] bno._ [Retaana

Test sample (B Directional Amplfer
ModelNumber  [BDASIOSS T oriaine. [ CRGEZIW

OperatingMode | Signal Generator GSM OUpU AL B6OMIZ AGC Actvaed
TestSpecification [ NemkoTestPlnatrse
Technician T [ Noverber 787, 2016

| climatic Conditions  [Temp._193°c — Relawerumany e

Notes Downlink  26dB Bandwidth: 330kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF Input Z: 50 Q Atten: 6 dB PNO: Best Wide  #Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run

[:J Align: Auto Freq Ref. Int (S) IF Gain: Low

Sig Track: Off

1 Spectrum AMKkr1 325 kHz

Scale/Div 6 dB Ref Level -45.00 dBm -0.03 dB
Log

DL1 -80.50 dBm

Center 866.000 MHz #Video BW 30 kHz Span 2.000 MHz
#Res BW 10 kHz Sweep 19.1 ms (1001 pts)

= [ [ (] [?] onz 2o I
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Test Photographs
Mean Output Power and Amplifier/Booster Gain

Test Setup

r.® Retlif Testing Laboratories
I Report No. R-6142N-4
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Mean Output Power and Amplifier/Booster Gain

Test Data

Fi

Retlif Testing Laboratories

Report No. R-6142N-4
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RETLIF TESTING LABORATORIES _

Test Method Mean Output Power and Amplifier-Booster Gain
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier

ModelNumber  [BDASIOSS T oriaine. [ CRGEZIW

OperatingMode | Ampliying (T sgnatarezimree
TestSpecification [ Nemko TestPlnargse
Technician T [ Noverber 787 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT |nput: RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Center Freq: 821.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #PMNO: Fast #IF Gain. Low Radio Std: None

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dEBm

R ——

Center 821 MHz #Video BW 300.00 kHz*

Total Channel Power 27.12dBm/4.10 MHz
Total Power Spectral Density -39.01 dBm/Hz

|/ C 2?2 RER S
Page 1 of 16
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_ RETLIF TESTING LABORATORIES
Test Method
Customer eselhne T pne [Rewang
Test Sample (BiDectowl AmpiiFer ————————————————— —————————————————
Model Number  [BDASIOSE T Gaine [ Croww
OperatingMode [ Signal Generator LTE Owputargziry
TestSpecification | Nemko Testplanause
Technician MoSeamens o

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT |nput RF Input Z: 50 O Atten: 0 dB Trig: Free Run Center Freq: §21.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S) #PNO: Fast #IF Gain: Low Radio Std: None

1 Graph
Scale/Div 6.0 dB Ref Value -50.00 dBm

N RSN N

Center 821 MHz #Video BW 300.00 kHz"

Total Channel Power -54.41 dBm / 4.10 MHz
Total Power Spectral Density -120.56 dBm/Hz

S = P VST
Page 2 of 16
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RETLIF TESTING LABORATORIES _

Test Method Mean Output Power and Amplifier-Booster Gain
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier

ModelNumber ~ [BDASIOSS T oriaine. [ CRGEZIW

OperatingMode | Amplifying LTE signal a 82 Wiz AGC Acivaed
TestSpecification [ Nemko TestPlnargsez
Technician T [ Noverber 787, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT |Input: RF Input Z: 50 O Atten: 20 dB Trig: Free Run Center Freq: 821.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #PNO: Fast #IF Gain: Low Radio Std: Mone

LXi

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dEBm

. ————
M M

Center 821 MHz #Video BW 300.00 kHZz* Span 8 MHz

#Res BW 100.00 kHz
2 Metrics

Sweep Time 1.00 ms (1001 pts)

Total Channel Power 26.77 dBm / 4.10 MHz
Total Power Spectral Density -39.36 dBm/Hz

[~ )[?) mar
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_ RETLIF TESTING LABORATORIES
Test Method
Customer eselhne T pne [Rewang
Test Sample (BiDectowl AmpiiFer ————————————————— —————————————————
Model Number  [BDASIOSE T Gaine [ Croww
OperatingMode [ Signal Generator LTE Ouput at SAIMMZ AGC Actvaed
TestSpecifiation [ Nemko Testplanause
Technician MoSeamens o

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT |Input RE Input Z: 50 O Atten: 0 dB Trig: Free Run Center Freq: 821 000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Awvg|Hold:=100/100
Align: Auto Freq Ref: Int (S) #PNOC: Fast #IF Gain: Low Radio Std: None

1 Graph
Scale/Div 6.0 dB Ref Value -50.00 dBm

P —r—

Center 821 MHz #Video BW 300.00 kHz*
#Res BW 100.00 kHz

2 Metrics

Total Channel Power -51.41 dBm / 4.10 MHz
Total Power Spectral Density -117.5 dBm/Hz

o (M [P A
Page 4 of 16
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RETLIF TESTING LABORATORIES _

Test Method Mean Output Power and Amplifier-Booster Gain
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier

ModelNumber  [BDASIOSS T oriaino. [ CPGEZIW

OperatingMode | Ampliying GSM sgnarat gzt
TestSpecification [ Nemko TestPlnavgse
Technician T [ Noverber 787 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT (nput: RF Input Z: 50 O Atten: 20 dB Trig: Free Run Center Freq: 521.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align- Auto Freq Ref: Int (5) H#PMNO- Fast #IF Gain- Low Radio 5td- None

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dEBm

I —

Center 821 MHz #\ideo BW 30.000 kHz* Span 1.25 MHz
#Res BW 10.000 kHz Sweep Time 15.5 ms (1001 pts)
2 Metrics

Total Channel Power 26.95 dBm / 500 kHz
Total Power Spectral Density -30.04 dBm/Hz

e[ W [?) eaare
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RETLIF TESTING LABORATORIES _

Test Method
Customer Westelline ] oNo__ [Reteans

Test Sample Bi-Directional Amplifier

Model Number [BDAsIOS8 |serialNo. [CPG62990

Operating Mode [ Signal Generator GSM OutputatgotMHz 000000000000 |
TestSpecification [ Nemko Tost Plansizese
Technician [M.Seamans 0 |Date November 287, 2016

Climatic Conditions Temp: 19.3°C Relative Humidity: 29.6 %
Notes i i

Spectrum Analyzer 1
Channel Power

KEYSIGHT (nput RE Input Z: 50 O Trig: Free Run Center Freq: 821.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Awvgl|Hold: 100/100
Align: Auto Freq Ref: Int (5) #PMNO: Fast #IF Gain: Low Radio S5td: None

Lt

1 Graph
Scale/Div 6.0 dB Ref Value -55.00 dEm

PN S =t

Center 821 MHz #Video BW 30.000 kHz* Span 1.25 MHz

#Res BW 10.000 kHz
2 Metrics

Sweep Time 15.5 ms (1001 pts)

Total Channel Power -54.74 dBm / 500 kHz
Total Power Spectral Density -111.7 dBm/Hz

=Y M ? R
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RETLIF TESTING LABORATORIES

Test Method
Customer Westell . JjbNo.__ [Re61e2N4

Test Sample Bi-Directional Amplifier

Model Number [BDASIOS8  [|serialNo. [CPG62990

Operating Mode [ Amplifying GSM signal at 821 MHz, AGC Activated |
TestSpecification [ Nemko Test Plangizese

Technician (MSeamans  [Dat November 287, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT (nput: RF Input Z: 50 O Atten: 20 dB Tng: Free Run Center Freq: 521.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold:=100/100
Align: Auto Freq Ref: Int (S5) H#PMNO: Fast #1F Gain: Low Radio S5td: None

L

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

Center 821 MHz #Video BW 30.000 kHz* Span 1.25 MHz
#Res BW 10.000 kHz Sweep Time 15.5 ms (1001 pts)

2 Metrics

Total Channel Power 26.81 dBm / 500 kHz
Total Power Spectral Density -30.18 dBm/Hz

) [5] [) ( [7) s
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RETLIF TESTING LABORATORIES S—

Test Method Mean Output Power and Amplifier-Booster Gain
Customer Westell, Inc. | Job No. [ R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Signal Generator GSM Output at 821MHz, AGC Activated
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | November 28", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity: 29.6 %
Notes Signal Generator Setting: -51.30dBm (-51.68dBm measured signal generator output)

Amplifier Output: 26.81dBm  Gain: 78.49dB

Spectrum Analyzer 1
Channel Power

KEYSIGHT |[lnput: RF Input Z: 50 O Atten: 0 dB Tng: Free Run Center Freq: 821.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off AwvglHold: 100100
Align- Auto Freq Ref: Int (S) #PMNO: Fast #IF Gain: Low Radio Std: None

1 Graph
Scale/Div 7.0 dB Ref Value -50.00 dBm

Center 821 MHz #Video BW 30.000 kHz* Span 1.25 MHz
#Res BW 10.000 kHz Sweep Time 15.5 ms (1001 pts)

Total Channel Power -51.68 dBm / 500 kH=z
Total Power Spectral Density -108.7 dBm/Hz

IR
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RETLIF TESTING LABORATORIES

Test Method
Customer Westell . JjbNo.__ [Re61e2N4

Test Sample Bi-Directional Amplifier

Model Number [BDASIOS8  |serialNo. [CPG62990

Operating Mode [ Amplifying LTE signal at866MHz 0000000000000 |
TestSpecification [ Nemko TostPlangtzgse

Technician (MSeamans  [Dat November 287, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYS'G HT [nput RF Input 7 50 O Atten: 20 dB Trig:- Free Run Center Freq 866 000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S5) #PMO: Fast #IF Gain: Low Radio Std: Mone

LX1

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

I — N

Center 866 MHz #Video BW 300.00 kHz* Span 8 MHz
#Res BW 100.00 kHz #Sweep Time 1.00 ms (1001 pts)

2 Metrics

Total Channel Power 27.54 dBm / 4.10 MHz
Total Power Spectral Density -38.59 dBm/Hz

[0 & (l][?] naEr @
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RETLIF TESTING LABORATORIES _

Test Method Mean Output Power and Amplifier-Booster Gain
Customer Westell, Inc. Job No. R-6142N-4

Test Sample Bi-Directional Amplifier

Model Number [BDAS0-s8  ]serialNo. [ CPG62990
Operating Mode Signal Generator LTE Output at 866MHz

Test Specification Nemko Test Plan 317856-2

Technician Date November 287, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT Input RF Input Z: 50 O Atten: 0 dB Trig: Free Run Center Freq: 866.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S) #PNC: Fast #IF Gain: Low Radio Std: None

1 Graph
Scale/Div 7.0 dB Ref Value -50.00 dBm

e ——

Center 866 MHz #Video BW 300.00 kHz*
#Res BW 100.00 kHz

2 Metrics

Total Channel Power -54.13 dBm / 4.10 MHz
Total Power Spectral Density -120.3 dBm/Hz

Nov 28, 2016
== ) O M ? st ru
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RETLIF TESTING LABORATORIES

Test Method
Customer Westell . JjbNo.__ [Re61e2N4

Test Sample Bi-Directional Amplifier

Model Number [BDASIOS8  [|serialNo. [CPG62990

Operating Mode [ Amplifying LTE signal at 866 MHz, AGCActivated |
TestSpecification [ Nemko TestPlangtzgse

Technician (MSeamans  [Dat November 287, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT |Input RF Input Z: 50 O Atten: 20 dB Trg: Free Run Center Freq: 866.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S) #PMO: Fast #IF Gain: Low Radio Std: None

L

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dEm

IS Bevemv—

Center 866 MHz #Video BW 300.00 kHz* Span 8 MHz
#Res BW 100.00 kHz Sweep Time 1.00 ms (1001 pts)
2 Metrics

Total Channel Power 26.97 dBm / 4.10 MHz
Total Power Spectral Density -39.16 dBm/Hz

=Y M ? oesorm

Page 11 of 16
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RETLIF TESTING LABORATORIES _

Test Method Mean Output Power and Amplifier-Booster Gain

Customer Westell, Inc. Job No. R-6142N-4
Test Sample Bi-Directional Amplifier

Model Number [BDASI0-s8 ] serialNo. [ CPG62990
Operating Mode Signal Generator LTE Output at 8366MHz, AGC Activated
Test Specification Nemko Test Plan 317856-2

Technician M. Seamans

Climatic Conditions Temp: 19.3°C

Notes

November 28", 2016

Spectrum Analyzer 1
Channel Power

KEYSIGHT ([nput: RF Input Z: 50 O Atten: 0 dB Trg: Free Run Center Freq: 866.000000 MHz
Coupling: AC Corrections: Off Preamp: Oiff Gate: Off Avg|Hold: 100100

Align: Auto Freq Ref: Int (S5) #PMO: Fast #IF Gain: Low Radio Std: None
L1

1 Graph

Scale/Div 7.0 dB Ref Value -50.00 dEm

s

Center 866 MHz #Video BW 300.00 kHz* Span 8 MHz
#Res BW 100.00 kHz

#Sweep Time 15.6 ms (1001 pts)

2 Metrics

Total Channel Power -51.13 dBm / 4.10 MHz
Total Power Spectral Density -117.3 dBm/Hz

== M ?| i

Page 12 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer Westell . JjbNo.__ [Re61e2N4

Test Sample Bi-Directional Amplifier

Model Number [BDASIOS8  [|serialNo. [CPG62990

Operating Mode [ Amplifying GSM signalatgé6MHz 0000000000000 |
TestSpecification [ Nemko Test Plangizese

Technician (MSeamans  [Dat November 287, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT Input RF Input Z: 50 O Atten: 20 dB Trg: Free Run Center Freq: 866.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (3) H#PMNO: Fast #IF Gain: Low Radio Std: None

LX1

1 Graph Ref Lvl Offset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

E————

Center 866 MHz #Video BW 30.000 kHz* Span 1.25 MHz
#Res BW 10.000 kHz

Sweep Time 15.5 ms (1001 pts)

2 Metrics

Total Channel Power 27.31 dBm / 500 kHz
Total Power Spectral Density -29.68 dBm/Hz

oS ([?) wEsr e

Page 13 of 16
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RETLIF TESTING LABORATORIES
Test Method
Customer eselhne T pne [Rewang
Test Sample (BiDectowl AmpiiFer ————————————————— —————————————————
Model Number  [BDASIOSE T Gaine [ Croww
OperatingMode [ Signal Generator GoW Oupurargomply
TestSpecification | Nemko Testplanauigse
Technician MoSeamens o

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYS'G HT |[Input RF Input 7= 50 O Atten 0 dB Trig: Free Run Center Freq 866 000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #PMNO: Fast #IF Gain: Low Radio Std: None

L

1 Graph
Scale/Div 7.0 dB Ref Value -50.00 dEBm

W

Center 866 MHz #Video BW 30.000 kHz* Span 1.25 MHz

#Res BW 10.000 kHz
2 Metrics

Sweep Time 15.5 ms (1001 pts)

Total Channel Power -53.95 dBm / 500 kHz
Total Power Spectral Density -110.9 dBm/Hz

D M ? | Vi

Page 14 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer Westell . JjbNo.__ [Re61e2N4

Test Sample Bi-Directional Amplifier

Model Number [BDASIOS8  [serialNo. [CPG62990

Operating Mode [ Amplifying GSM signal at 866 MHz, AGC Activated |
TestSpecification [ Nemko Test Plangizese

Technician (MSeamans  [Dat November 287, 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT |nput: RF Input Z: 50 O Aften: 20 dB Trg: Free Run Center Freq: §66.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S) #PMNO: Fast #IF Gain: Low Radio Std: None

LXI

1 Graph Ref Lvl QOffset 30.55 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

Center 866 MHz #\ideo BW 30.000 kHz* Span 1.25 MHz
#Res BW 10.000 kHz Sweep Time 15.5 ms (1001 pts)
2 Metrics

Total Channel Power 27.29 dBm / 500 kHz
Total Power Spectral Density -29.70 dBm/Hz

=[] (l][?) e
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_ RETLIF TESTING LABORATORIES
Test Methog
Customer Wesellme ___ — —Joene [reins
Test Sampl (B Directional Ampiier
VodelNumber [ BOASIOS [ GoraiNe [ Crowm

Operating Mode Signal Generator GSM Output at 866MHz, AGC Activated
Test Specification Nemko Test Plan 317856-2

Technician Date November 28", 2016

Climatic Conditions
Notes

Spectrum Analyzer 1
Channel Power

KEYSIGHT |nput RF Input Z: 50 O Atten: 0 dB Trig: Free Run Center Freq: 866.000000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S) #PNO: Fast #IF Gain: Low Radio Std: None

L

1 Graph

Scale/Div 7.0 dB Ref Value -50.00 dBm

D N S

Center 866 MHz #Video BW 30.000 kHz* Span 1.25 MHz

#Res BW 10.000 kHz
2 Metrics

#Sweep Time 15.6 ms (1001 pts)

Total Channel Power -51.01 dBm / 500 kHz
Total Power Spectral Density -108.0 dBm/Hz

g’ Nov 28, 2016
(s - o 1:42:15 PM
Page 16 of 16
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Test Photographs
Noise Figure Measurements

Test Configuration

r'® Retlif Testing Laboratories
I Report No. R-6142N-4
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Noise Figure Measurements
Test Data

r.® Retlif Testing Laboratories

Report No. R-6142N-4
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RETLIF TESTING LABORATORIES

Test Method [ NoiseFiguee 0000000000000 0000000O0O0O0O00O0O0O00O0O0O0O0O000|]
Custorner [Wesellie _————Tybno _ [Rewne

Test Sample Bi-Directional Amplifier

Model Number [BDAsIOS8 0 |serialNo. [CPG62990

OperatingMode [ Ampifyingsignale ]
TestSpecification [ Nemko Tost Plangivgie
Technician [M.Seamans 0 |Date November 297, 2016

Climatic Conditions
Notes

MNoise Figure 1
Noise Figure

KEYSIGHT |Input: RF Input Z: 50 Q Atten: 0 dB DUT: Amplifier Sys Downconv: Off FREQ = RF
Coupling: AC Corrections: Off Preamp: Off Averaging: Off Cal State: CAL
Align: Auto Freq Ref: Int (S) ENR State: ENR

MNoise Figure

Mkr1 823.80321 MHz
Scale/Div 1.000 dB Ref Value 5.0 dB 4. 391 dB

Lt 1

=

Gain

Mkr2 821.77912 MHz
Scale/Div 0.700 dB Ref Value 81.0 dB 83.593 dB

Start 817.000 MHz

BAA ANnN N L Ll

Marker Table

Freq Mode: Swept Stop 824.000 MHz

T onld 2068 RN W _IDafaulih Mnaicao Sanreoa: Arrkn (ISRIS) Baintce 250

Mode Trace

N L 823.8032129 MHz 4.391 dB
N 2 821.7/791165 MRz 83.593 dB

w5 [ W [?]) s e

Page 1 of 2

o ¥
Pl

Page 59 of 98




—_— RETLIF TESTING LABORATORIES

Test Method
Custorner I — T X

Test Sample [ Bi-Directional Amplifier 0000000000000 ]
Model Number [BDASI0-s8  ]serialNo. [ CPG62990

OperatingMode [ Ampifyingsignale ]
Test Specification Nemko Test Plan 317856-2

Technician Date November 297, 2016
Climatic Conditions : 19.7°C Relative Humidity:

Notes Downlink  Noise Figure: 4.413dB  Gain: 84.90dB

MNoise Figure 1
Noise Figure r +

KEYSIGHT |Input: RF Input Z: 50 Q Atten: 0 dB DUT: Amplifier Sys Downconv: Off FREQ = RF
Coupling: AC Corrections: Off Preamp: Off Averaging: Off Cal State: CAL
Align: Auto Freq Ref: Int (S) ENR State: ENR
Lxi

Moise Figure Mkr1 868.97189 MHz
Scale/Div 1.000 dB Ref Value 5.0 dB 4413 dB

Lt 1

—_————— === ==

Gain Mkr2 863.09639 MHz
Scale/Div 0.700 dB Ref Value 81.7 dB 84.900 dB

Start 862.000 MHz Freq Mode: Swept

BAAT ANO O Ll

Marker Table

Stop 869.000 MHz

T onld 208 B0 K IDafali) Mnaicao SArnroa: Ao ISRIS) Baintc 250

Mode Trace

N L 868.9718876 MHz 4.413 dB
N 2 863.0963855 MHz 84.900 dB

D M ? oA &

Page 2 of 2
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Test Photographs
Measuring Out-of-Band/Out-of-Block (including intermodulation)
Emissions and Spurious Emissions

Spurious Emissions Conducted, Test Setup

r'® Retlif Testing Laboratories
I Report No. R-6142N-4
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Test Photographs
Measuring Out-of-Band/Out-of-Block (including intermodulation)
Emissions and Spurious Emissions

Spurious Emissions, Radiated, Test Setup

Spurious Emissions, Biconical, 30 MHz to 200 MHz, Horizontal Polarization

r'® Retlif Testing Laboratories
I Report No. R-6142N-4
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Test Photographs
Measuring Out-of-Band/Out-of-Block (including intermodulation)
Emissions and Spurious Emissions

Spurious Emissions, Biconical, 30 MHz to 200 MHz, Vertical Polarization

Spurious Emissions, Log Periodic, 200 MHz to 1 GHz, Horizontal Polarization

r'® Retlif Testing Laboratories
I Report No. R-6142N-4
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Test Photographs
Measuring Out-of-Band/Out-of-Block (including intermodulation)
Emissions and Spurious Emissions

Spurious Emissions, Log Periodic, 200 MHz to 1 GHz, Vertical Polarization

Spurious Emissions, Double Ridge Guide, 1-10 GHz, Horizontal Polarization

r'® Retlif Testing Laboratories
I Report No. R-6142N-4
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Test Photographs
Measuring Out-of-Band/Out-of-Block (including intermodulation)
Emissions and Spurious Emissions

Spurious Emissions, Double Ridge Guide, 1-10 GHz, Vertical Polarization

Retlif Testing Laboratories

Fi

Report No. R-6142N-4
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Measuring Out-of-Band/Out-of-Block (including intermodulation)
Emissions and Spurious Emissions

Test Data

Fi

Retlif Testing Laboratories

Report No. R-6142N-4

Page 66 of 98




Measuring Out-of-Band/Out-of-Block
Test Data

r.® Retlif Testing Laboratories
I Report No. R-6142N-4
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RETLIF TESTING LABORATORIES

Test Method
Customer N T 2
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
Model Number  [BDASIOSE T soraine._ [ CrGomw
OperatingMode [ Amplitying Mul-tonesignale

Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

!CIimaticConditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Uplink: GSM 817.3MHz and 817.6MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |[Input: RF Input Z: 50 O Atten: 20 dB PNO: Best Wide  |Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB Mkr1 817.300 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 21.991 dBm
Log

1.0

816.500 MHz #Video BW 300 kHz Stop 824.500 MHz
BW 100 kHz Sweep 1.00 ms (1001 pts)

RNl Ik dk%54 2o [ R [

Page 1 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer N T 2
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
Model Number  [BDASIOSE ] soraine._ [ CrGomw
OperatingMode [ Amplitying MUt-tone signals, AGC Actvaed

Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

!CIimaticConditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Uplink: GSM 817.3MHz and 817.6MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF Input Z: 50 O Atten: 20 dB PNO: Best Wide  |Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB Mkr1 817.604 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 21927 dBm
Log

1.0

Start 816.500 MHz #Video BW 300 kHz Stop 824.500 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

=\~ (el [?] sl @ |22 BB 34

Page 2 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer N T 2
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
Model Number  [BDASIOSE T soraine._ [ CrGomw
OperatingMode [ Amplitying Mul-tonesignale

Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

| climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Uplink: GSM 823.4MHz and 823.7MHz

Spectrum Analyzer 1

KEYSIGHT |nput RF : Atten: 20 dB PNO: Best Wide Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB Mkr1 823.404 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 20.622 dBm
Log

816.500 MHz #Video BW 300 kHz Stop 824.500 MHz
BW 100 kHz Sweep 1.00 ms (1001 pts)

RN ki | o2z BH 3£

Page 3 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer N T 2
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
Model Number  [BDASIOSE ] soraine._ [ CrGomw
OperatingMode [ Amplitying MUt-tone signals, AGC Actvaed

Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

!CIimaticConditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Uplink: GSM 823.4MHz and 823.7MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |[Input: RF Input Z: 50 O Atten: 20 dB PNO: Best Wide  |Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB MKkr1 823.412 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 21.794 dBm
Log

1.0

!‘I
&Y
/
/
/

816.500 MHz #Video BW 300 kHz Stop 824.500 MHz
BW 100 kHz Sweep 1.00 ms (1001 pts)

RNl Ik dk 54 IESEERH

Page 4 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer N T 2
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
Model Number  [BDASIOSE T soraine._ [ CrGomw
OperatingMode [ Amplitying Mul-tonesignale

Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

| climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink: GSM 862.3MHz and 862.6MHz

Spectrum Analyzer 1

KEYSIGHT |[Input RF Input Z: 50 O Atten: 20 dB PNO: Best Wide  Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB Mkr1 862.308 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 22.219 dBm
Log

861.500 MHz #Video BW 300 kHz Stop 869.500 MHz
BW 100 kHz Sweep 1.00 ms (1001 pts)

FHIR NS M50 I eI

Page 5 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer N T 2
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
Model Number  [BDASIOSE ] soraine._ [ CrGomw
OperatingMode [ Amplitying MUt-tone signals, AGC Actvaed

Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

| climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink: GSM 862.3MHz and 862.6MHz

Spectrum Analyzer 1

KEYSIGHT |Input RF Input Z: 50 O Atten: 20 dB PNO: Best Wide | Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB Mkr1 862.604 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 23.314 dBm
Log

1.0

861.500 MHz #Video BW 300 kHz Stop 869.500 MHz
BW 100 kHz Sweep 1.00 ms {1001 pts)

[ (el [?] 2520 @ ISP

Page 6 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer N T 2
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
Model Number  [BDASIOSE T soraine._ [ CrGomw
OperatingMode [ Amplitying Mul-tonesignale

Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

| climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink: GSM 862.3MHz and 862.6MHz

Spectrum Analyzer 1

KEYSIGHT |nput RF : Atten: 20 dB PNO: Best Wide  Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvi Offset 30.55 dB Mkr1 868.404 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 21.327 dBm
Log

30

Start 861.500 MHz #\Video BW 300 kHz Stop 869.500 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

RN T dkresN= |22 [ B2 24
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RETLIF TESTING LABORATORIES

Test Method
Customer N T 2
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
Model Number  [BDASIOSE ] soraine._ [ CrGomw
OperatingMode [ Amplitying MUt-tone signals, AGC Actvaed

Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

| climatic Conditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink: GSM 862.3MHz and 862.6MHz

Spectrum Analyzer 1

KEYSIGHT |Input RF Input Z: 50 O Atten: 20 dB PNO: Best Wide  Awvg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB Mkr1 868.404 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 21.393 dBm
Log

).0

861.500 MHz #Video BW 300 kHz Stop 869.500 MHz
BW 100 kHz Sweep 1.00 ms (1001 pts)

w9l [?] 58S @ ISR

Page 8 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer eselne. 3580 [Rowand

Test Sample [BiDiectional Amplifier
Model Number [BDASI0-s8 ] serialNo. [ CPG62990

OperatingMode [ Amplifying GSMsignat ]
Test Specification Nemko Test Plan 317856-2

Technician Date

!CIimaticConditions Temp: 19.3 °C Relative Humidity: 29.6 %
Notes

Input £ 50 O Atten: 20 dB PMNO: Best Wide Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB Mkr1 817.304 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 25.188 dBm
Log

1 0

816.500 MHz #\Video BW 300 kHz Stop 824.540 MHz
BW 100 kHz #Sweep 10.0 ms (1001 pts)

w9~ ([ 2] 5520 @ IS iEE

Page 9 of 16
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RETLIF TESTING LABORATORIES

Test Method
Customer eselne. 3580 [Rowand

Test Sample [BiDiectional Amplifier
Model Number [BDASI0-s8  ]serialNo. [ CPG62990

OperatingMode [ Amplifying GSMsignal. AGC Activated ]
Test Specification Nemko Test Plan 317856-2

Technician Date

!CIimaticConditions Temp: 19.3 °C Relative Humidity: 29.6 %
Notes

Atten: 20 dB PNO: Best Wide Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Tng: Free Run

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum Ref Lvl Offset 20.55 dB Mkr1 817.304 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 25.144 dBm
Log

816.500 MHz #Video BW 300 kHz Stop 824.540 MHz
BW 100 kHz #Sweep 10.0 ms (1001 pts)

=) [l [?] sz @ IESISIEER

Page 10 of 16
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RETLIF TESTING LABORATORIES

sl jone [Rewang
[BDASIOS8 0 [serialNo. [CPG62990
Nemko Test Plan 317856-2
Technician Date
! Climatic Conditions
Notes

Temp: 19.3°C Relative Humidity: 29.6 %
Spectrum Analyzer 1

Swept SA

Test Method
Customer

Test Sample
Model Number
Operating Mode
Test Specification

KEYSIGHT
G

Input: RF
Coupling: AC
Align: Auto

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Atten: 20 dB
Preamp: Off

PMNO: Best Wide
Gate: Off
IF Gain: Low

Avg Type: Log-Power
Trig: Free Run

Sig Track: Off

1 Spectrum

Scale/Div 10 dB
Log

Mkr1 823.390 MHz
24 876 dBm

Ref Lvl Offset 30.55 dB
Ref Level 40.00 dBm

1.0

816.500 MHz
BW 100 kHz

D~ ([ ?] 55550 @

Page 11 of 16

#Video BW 300 kHz Stop 824.540 MHz

#Sweep 10.0 ms (1001 pts)

ISP
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RETLIF TESTING LABORATORIES

sl jone [Rewang
[BDASIOS8  [serialNo. [CPG62990
Nemko Test Plan 317856-2
Technician Date
! Climatic Conditions
Notes

Temp: 19.3°C Relative Humidity: 29.6 %
Spectrum Analyzer 1

Swept SA

Test Method
Customer

Test Sample
Model Number
Operating Mode
Test Specification

KEYSIGHT E‘PUIZI_RF_ Ac
[:] oupling:

Align: Auto

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Atten: 20 dB
Preamp: Off

PMNO: Best Wide
Gate: Off
IF Gain: Low

Avg Type: Log-Power
Trig: Free Run

Sig Track: Off

1 Spectrum

Scale/Div 10 dB
Log

Mkr1 823.414 MHz
24 671 dBm

Ref Lvl Offset 30.55 dB
Ref Level 40.00 dBm

1.0

/]

816.500 MHz
BW 100 kHz

R Ikdk==55

Page 12 of 16

#Video BW 300 kHz Stop 824.540 MHz

#Sweep 10.0 ms (1001 pts)

ISP
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RETLIF TESTING LABORATORIES

sl jone [Rewang
[BDASIOS8 0 [serialNo. [CPG62990
Nemko Test Plan 317856-2
Technician Date
! Climatic Conditions
Notes

Temp: 19.3°C Relative Humidity: 29.6 %
Spectrum Analyzer 1

Swept SA

Test Method
Customer

Test Sample
Model Number
Operating Mode
Test Specification

KEYSIGHT
6o

Input: RF
Coupling: AC
Align: Auto

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)

Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off
IF Gain: Low

Avg Type: Log-Power
Trng: Free Run

Sig Track: Off

1 Spectrum

Scale/Div 10 dB
Log

Mkr1 862.396 MHz
25.321 dBm

Ref Lvl Offset 30.55 dB
Ref Level 40.00 dBm

1.0

861.500 MHz
BW 100 kHz

RNs Ik dktsss

Page 13 of 16

#Video BW 300 kHz Stop 869.500 MHz

#Sweep 10.0 ms {1001 pis)

IR
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RETLIF TESTING LABORATORIES

Test Method
Customer N T 2
Test Sample (Bi-Dirotional Ampiiler ___——————————— ————
Model Number  [BDASIOSE T soriaine._ [ CrGoBw
OperatingMode [ Amplitying GSM ignal, AGC Actvated

Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

!CIimaticConditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink: GSM 862.3MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |[nput RF Input Z: 50 O Atten: 20 dB PNO: Best Wide Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run

(:J Align: Auto Freq Ref: Int (S) IF Gain: Low

Sig Track: Off

1 Spectrum Ref Lvl Offset 30.55 dB Mkr1 862.388 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 26.307 dBm
Log

1.0

861.500 MHz #Video BW 300 kHz Stop 869.500 MHz
BW 100 kHz #Sweep 10.0 ms (1001 pis)

29 [l [?] 555280 @ |22 [ B8 37
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RETLIF TESTING LABORATORIES

Test Method
Customer eselne. 3580 [Rowand

Test Sample [BiDiectional Amplifier
Model Number [BDASI0-s8 ] serialNo. [ CPG62990

OperatingMode [ Amplifying GSMsignat ]
Test Specification Nemko Test Plan 317856-2

Technician Date December 57, 2016

!CIimaticConditions Temp: 19.3 °C Relative Humidity: 29.6 %

Notes Downlink: GSM 868.7MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF Input Z: 50 O Atten: 20 dB PNO: Best Wide Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (5) IF Gain® Low
Sig Track: Off

1 Spectrum Ref Lvi Offset 30.55 dBE Mkr1 868.404 MHz

Scale/Div 10 dB Ref Level 40.00 dBm 24.499 dBm
Log

1.0

Start 861.500 MHz #Video BW 300 kHz Stop 869.500 MHz
#Res BW 100 kHz

=[S [ (| ?] 55520 @
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RETLIF TESTING LABORATORIES

sl jone [Rewang
[BDASIOS8  [serialNo. [CPG62990
Nemko Test Plan 317856-2
Technician Date
! Climatic Conditions
Notes

Temp: 19.3°C Relative Humidity: 29.6 %
Spectrum Analyzer 1

Swept SA

Test Method
Customer

Test Sample
Model Number
Operating Mode
Test Specification

KEYSIGHT E‘PUIZI_RF_ Ac
[:] oupling:

Align: Auto

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Atten: 20 dB
Preamp: Off

PMNO: Best Wide
Gate: Off
IF Gain: Low

Avg Type: Log-Power
Trig: Free Run

Sig Track: Off

1 Spectrum

Scale/Div 10 dB
Log

Mkr1 868.396 MHz
25.542 dBm

Ref Lvl Offset 30.55 dB
Ref Level 40.00 dBm

1.0

L

861.500 MHz
BW 100 kHz

D~ (Wl [?] 555550 @

Page 16 of 16

#Video BW 300 kHz Stop 869.500 MHz

#Sweep 10.0 ms (1001 pts)

ISP
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Spurious Emissions Conducted
Test Data

r.® Retlif Testing Laboratories

Report No. R-6142N-4
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RETLIF TESTING LABORATORIES _

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying signal
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity:  29.6 %
Notes Uplink: L TE L ow
RBW 100 KkKH= RE Dttt 10 4dB
v = A 200 KkKH=
ST 20 = Uit dABEm
BP.ae| A 1100 MH= 1 SH= 10 GSGH=
8]
— 10
—Ioa | — A= HEImn
—z=20
— 30
— 40
— 50 - — S LW
— a0
— 70
— 20
—29 .4
Start 30 MH= sStopr 10 GCGH=
Date: 1.J08a.1297 Ol :0a:2 18

Page 1 of 12
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RETLIF TESTING LABORATORIES

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying signal
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity: 29.6 %
Notes Uplink: LTE Mid
RBW 1o00 kKH= BRE =Dttt 10 OB
B 300 KkkH=
10.6 dBEm SwWT 20 s Uit A Bm
te-= =2 . 6| A $1100 MH= 1 GH= 10 GH=
La]
— 10
—I>1 — 1|2 dABire

—20

— 30

. ' H

— 50 I | B S R R U I

— a0

— 70O

—20
—a2o .4

sSstart 20 IMH= sSstopr 10O GH=

Date =z 1 .0281T.1227 Ol =12:324

Page 2 of 12
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Test Method
Customer

Test Sample
Model Number
Operating Mode
Test Specification
Technician

Climatic Conditions

Notes

RETLIF TESTING LABORATORIES

Spurious Emissions Conducted

Westell, Inc. | Job No. | R-6142N-4
Bi-Directional Amplifier

BDA510-S8 | Serial No. | CPG62990
Amplifying signal

Nemko Test Plan 317856-2

M. Seamans | Date | December 5", 2016

Temp: 19.3°C Relative Humidity: 29.6 %

Uplink: LTE High

rRBWwW
R =1

100 KH=
300 KH=

20 =

RE Sttt

it

10 4dB

dBin

A 1100 MH=

1 =H=

10 SGH=

= HEs e

Start =20 MH=

Date =

Page 3 of 12

1.8 7.1997 Ol =18 =

1=
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RETLIF TESTING LABORATORIES _

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying signal
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity:  29.6 %
Notes Uplink: GSM Low
RBW 100 KKH= BRE Sttt 10 4dB
B 300 kKH=
10 .66 dBREm SWT 20 9= L e dABEm
to-° =d.6| ag $1100 mMH= 1 GH= 10 CH=
o
— 1O
I — 13 M

—20

—30

— A0 H

—_—= 0 . o | . s Ll a1l | . .l

—a 0

— 7O

—a20
—E2S .4

Start =20 MH= Stopr 10 GSH=

Date: 1 .05 .. 1997 O1 233271
Page 4 of 12
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RETLIF TESTING LABORATORIES _

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying CW signals
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity:  29.6 %
Notes Uplink: GSM Mid
BB 100 KKH= RE ittt 10 4dAB
B 200 KkKH=
10 .6 dABEm SwWT 20 = Urnit ABm
o =20.6| A $IlO0 MH= 1 SH= 10 cH=
(e
— 10
—Iod | — A= HEIm

—20

— 30

— 40

— 50 it =L -

— &0

— 7O

—280
—E29 .4

Start =20 IMH= Stopr 10 GSH=

Date: 1.J04aT..1997 Ol =:=27:54
Page 5 of 12
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RETLIF TESTING LABORATORIES _

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying signal
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity:  29.6 %
Notes Uplink: GSM High
RBWwW 100 kKH= RE Dttt 10 4Ae
B 300 KkKH=
10 .6 dBEm ST 20 = Uit dABEm
re-e =20 .&a| AR 1100 ME= 1 SH= 10 SH=
(]
— 10
Do | — A= A

— 20

—30

—a0

— 50 T - P N T E—— . =

— a0

—F 0O

—a2 0
—ES.4

Start 20 IMH= Stop 10 SH=

Date: 1 . 0587192977 01 = 33248
Page 6 of 12
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RETLIF TESTING LABORATORIES _

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying signal
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity:  29.6 %
Notes Downlink: LTE Low
RBW 100 KkKH= BRE Sttt 10 4dB
B 200 KkKH=
SWT 20 = Uit dABEm
3¢ . & 4AF 1100 MH= 1. GH= 10 GH=
o
— 10
I | — 1= M1
—20
—30 1
_4 O =
— 50 U T "— . PR S S SR — A ——
—a 0
—70
—50
—a29S .4
Start =20 MH= Stop 10 SH=
Date: 1.7 .1=2927 o2 10225

Page 7 of 12
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RETLIF TESTING LABORATORIES _

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying signal
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity:  29.6 %
Notes Downlink: LTE Mid
REBEwW 100 kKH= RE ottt 10 4dB
SFBW 300 kH=
SwWT 20 = Unit dBEm
Ig.a| A 1100 IMH= 3 SGH= 1O SH=
L
— 1O
D4 | — A3 HE 1
—20
— =0 1
_ao 1
—50 — . i ISR
— &0
—F O
—a20
—E2sS .4
Start 320 MH= Stop 10 GH=
Date z 1 . 0481997 O=2 0903
Page 8 of 12
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Test Method
Customer

Test Sample
Model Number
Operating Mode
Test Specification
Technician

Climatic Conditions

Notes

RETLIF TESTING LABORATORIES

Spurious Emissions Conducted

Westell, Inc. | Job No. | R-6142N-4
Bi-Directional Amplifier

BDA510-S8 | Serial No. | CPG62990
Amplifying signal

Nemko Test Plan 317856-2

M. Seamans | Date | December 5", 2016
Temp: 19.3°C Relative Humidity: 29.6 %

Downlink: LTE High

1o 4dB

dABEm

Al ¢i1l00 MH=

10 SH=

start =20 MH=

Date:
Page 9 of 12

1.J044a..1997 ozZ2:15:=: 04
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RETLIF TESTING LABORATORIES _

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying signal
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity:  29.6 %
Notes Downlink: GSM Low
BB 100 kH = BRE Attt 10 dB
B 300 kH=
SwWT 20 = Uit dBEm
BP.s5| A P11 0O00 MH= 1 SGH= 10 GH=
(o]
—1 0
DD | — 1= HE I
—20
— 30
_4 G u
— 50 T — R—— W T N N
— &0
— 7O
— 280
—a2o .4
Star-t =20 MH= Stop 10 GSGH=
Date: 1.0 .1297 Ol =4=3:53

Page 10 of 12
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RETLIF TESTING LABORATORIES _

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying signal
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity:  29.6 %
Notes Downlink: GSM Mid
RBW 100 KkKH= RBRE OHt it 10 dB
B 200 kKH=
SwWT Z0 = Uit ABm
FP.s| d Pp110O00 MH= 1. GH= 10 SH=
8]
— 1O
F—rd | — A= A=
— 20
— 30
_4 O 1
— S0 o a0l A I I S S PSS B
— a0
—F O
— 50
—E29S .4
Start 320 MH= Stopr 10 GH=
Date = 1 .48 T..19927 O1 =482 22

Page 11 of 12
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RETLIF TESTING LABORATORIES _

Test Method Spurious Emissions Conducted
Customer Westell, Inc. | Job No. | R-6142N-4
Test Sample Bi-Directional Amplifier
Model Number BDA510-S8 | Serial No. | CPG62990
Operating Mode Amplifying signal
Test Specification Nemko Test Plan 317856-2
Technician M. Seamans | Date | December 5", 2016
Climatic Conditions Temp: 19.3°C Relative Humidity:  29.6 %
Notes Downlink: GSM High
- RBWwW 100 KkKH= RE it i 10 dB
A= =200 H=
10 .6 dBm ST 20 9= Trd & dABm
te-e =BPp.s| A Pi1LO0 IMH= 1 GH= 10 SH=
Lo}
— 1O
I — A= H I

—=20

— 30 H

_ao |

— 50 I gl | — 1 | I I L

— S0

— 7O

— =0
—892 .4

Start =20 IMH= sStopr 1O GH=

Datte =z 1 .08 .1927 01 : 55z 57

Page 12 of 12
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Field Strength of Spurious Emissions
Test Data

r.® Retlif Testing Laboratories
I Report No. R-6142N-4
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RETLIF TESTING LABORATORIES

EMISSIONS TEST DATA SHEET

Test Method Spurious Emissions Radiated
Customer Westell, Inc.

Job Number R-6142N-4

Test Sample Bi-Directional Amplifier
Model Number BDA510-S8

Serial Number CPG62990

Test Specification

Nemko Test Plan 317856-2

Operating Mode

Amplifying signals

Technician

M. Seamans

Date

December 2", 2016

Notes: Antenna Test Distance: 3 meters

Detector: Peak

3 Input frequencies tested, Low Mid and High in each band.

TEST PARAMETERS
Erequenc Antenna Antenna Signal Gen Limit
q y Position Ref Level Level
MHz (HV)/ dBuV dBm dBm
Position
30.00 - -13.00
I - I
| - I
I - I
I - I
| - I
| - I
| - I
10000.00 - -13.00
No EUT emissions within 20 dB of the specified test limit were observed at the specified test distance throughout the given
frequency spectrum.
Data Sheet 1 of 1

r.® Retlif Testing Laboratories
I Report No. R-6142N-4
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