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1 General Information

11 Product Description for Equipment under Test (EUT)
This test and measurement report was prepared on behalf of Whoop Wireless, Inc. and their product model:
HE4-001, FCC ID: 2AEQJ-HE4-001 which will henceforth be referred to as the EUT (Equipment under Test).

The EUT was a dual-directional industrial amplifier. The EUT operated in the frequency band of 800 MHz for
GSM, CDMA, WCDMA and LTE for uplink and downlink.

1.2 Mechanical Description

The EUT measured approximately 25.4 cm (L) x 21 cm (W) x 5.1 cm (H) and weighs 1.25 kg.

The test data gathered are from typical production sample, serial number: R1509101-1, assigned by BACL.

1.3  Objective

This type approval report was prepared on behalf of Whoop Wireless, Inc. in accordance with Part 2, Subpart J,
Part 20.21, Part 22 Subpart H, of the Federal Communication Commission’s rules.

The objective was to determine compliance with FCC rules for RF output power, occupied bandwidth, spurious
emissions at antenna terminal, field strength of spurious radiation and band edge.
1.4 Related Submittal(s)/Grant(s)

No Related Submittals

1.5  Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of Federal
Regulations Title 47 Part 2, Sub-part J as well as the following parts:

Part 20.21 — Signal Boosters
Part 22 Subpart H - Public Mobile Services

Applicable Standards: TIA/EIA603-D, FCC KDB 935210.

All radiated and conducted emissions measurement was performed at Bay Area Compliance Laboratory, Corp.
The radiated testing was performed at an antenna-to-EUT distance of 3 meters.




1.6 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna directivity,
antenna factor variation with height, antenna phase center variation, antenna factor frequency interpolation,
measurement distance variation, site imperfections, mismatch (average), and system repeatability.

Based on CISPR16-4-2:2011, The Treatment of Uncertainty in EMC Measurements, the values ranging from
+2.0 dB for Conducted Emissions tests and +4.0 dB for Radiated Emissions tests are the most accurate estimates
pertaining to uncertainty of EMC measurements at BACL Corp.

1.7  Test Facility

Bay area compliance Laboratories Corp. (BACL) is:

1- An independent Commercial Test Laboratory accredited to 1ISO 17025: 2005 by A2LA, in the fields of:
Electromagnetic Compatibility & Telecommunications covering Emissions, Immunity, Radio, RF Exposure,
Safety and Telecom. This includes NEBS (Network Equipment Building System), Wireless RF,
Telecommunications Terminal Equipment (TTE); Network Equipment; Information Technology Equipment
(ITE); Medical Electrical Equipment; Industrial, Commercial, and Medical Test Equipment; Professional Audio
and Video Equipment; Electronic (Digital) Products; Industrial and Scientific Instruments; Cabled Distribution
Systems and Energy Efficiency Lighting.

2- An ENERGY STAR Recognized Laboratory, for the LM80 Testing, a wide variety of Luminares and
Computers.

3- A NIST Designated Phase-1 and Phase-II CAB including: ACMA (Australian Communication and Media
Authority), BSMI (Bureau of Standards, Metrology and Inspection of Taiwan), IDA (Infocomm Development
Authority of Singapore), IC(Industry Canada), Korea ( Ministry of Communications Radio Research
Laboratory), NCC (Formerly DGT; Directorate General of Telecommunication of Chinese Taipei) OFTA
(Office of the Telecommunications Authority of Hong Kong), Vietnam, VCCI - Voluntary Control Council for
Interference of Japan and a designated EU CAB (Conformity Assessment Body) (Notified Body) for the EMC
and R&TTE Directives.

4- A Product Certification Body accredited to ISO Guide 65:1996 by A2LA to certify:

1- Unlicensed, Licensed radio frequency devices and Telephone Terminal Equipment for the FCC. Scope A1,
A2, A3, A4,B1,B2,B3,B4 & C.

2. Radio Standards Specifications (RSS) in the Category I Equipment Standards List and All Broadcasting
Technical Standards (BETS) in Category I Equipment Standards List for Industry Canada.

3. Radio Communication Equipment for Singapore.

4. Radio Equipment Specifications, GMDSS Marine Radio Equipment Specifications, and Fixed Network
Equipment Specifications for Hong Kong.

5. Japan MIC Telecommunication Business Law (A1, A2) and Radio Law (B1, B2 and B3).

6. Audio/Video, Battery Charging Systems, Computers, Displays, Enterprise Servers, Imaging Equipment, Set-
Top Boxes, Telephony, Televisions, Ceiling Fans, CFLs (Including GU24s),Decorative Light Strings, Integral
LED Lamps, Luminaires, Residential Ventilating Fans.

The test site used by BACL Corp. to collect radiated and conducted emissions measurement data is located at its
facility in Sunnyvale, California, USA.




The test site at BACL Corp. has been fully described in reports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VCCI). The details of these reports have
been found to be in compliance with the requirements of Section 2.948 of the FCC Rules on February 11 and
December 10, 1997, and Article 8 of the VCCI regulations on December 25, 1997. The test site also complies
with the test methods and procedures set forth in CISPR 22:2008 §10.4 for measurements below 1 GHz and
§10.6 for measurements above 1 GHz as well as ANSI C63.4-2009, ANSI C63.4-2009, TIA/EIA-603 & CISPR
24:2010.

The Federal Communications Commission and Voluntary Control Council for Interference have the reports on
file and they are listed under FCC registration number: 90464 and VCCI Registration No.: A-0027. The test site
has been approved by the FCC and VCCI for public use and is listed in the FCC Public Access Link (PAL)
database.

Additionally, BACL Corp. is an American Association for Laboratory Accreditation (A2LA) accredited
laboratory (Lab Code 3297-02). The current scope of accreditations can be found at

http://www.a2la.org/scopepdf/3297-02.pdf?CFID=1132286& CFTOKEN=e42a3240dac3f6ba-6DE17DCB-
1851-9E57-477422F667031258&jsessionid=8430d4411{47¢2996124343¢704b367816b




2

System Test Configuration

2.1

Justification

The EUT was configured for testing according to TIA/EIA-603-D.

The final qualification test was performed with the EUT operating at normal mode.

2.2

EUT Exercise Software

There was no exercise software with the EUT; signal was sent through EUT using a signal generator.

2.3

Equipment Modifications

No modifications were made to the EUT.

2.4

2.5

2.6

2.7

EUT Internal Configuration

Manufacturer

Description

Model

Serial Number

Zore Access Tech

HE4-001 REV A

Local Support Equipment List and Details

Manufacturers Descriptions Models Serial Numbers
Dell Laptop Latitude D600 | CN-0X2034-48643-3A6-8307
Power Supply and Line Filters
Manufacturers Descriptions Models Serial Numbers

AC/DC Adapter

KWT-0605000

Interface Ports and Cabling

Cable Description Length (m) From To
RF cable <1 Signal Generator Input/EUT
RF cable <1 Output/EUT Spectrum Analyzer
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Summary of Test Results

FCC Rules Description of Tests Results
§2.1091 RF Exposure Compliant
§2.1046, §22.913(a) Output Power Compliant
§2.1049 Occupied Bandwidth Compliant
§2.1053, §22.917(a) Spurious Radiated Emissions Compliant
§2.1053, §22.917(a) Spurious Emissions at Antenna Terminals Compliant
§2.1053, §22.917(b) Band Edge & Intermodulation Compliant
§2.1055, §22.355 Frequency Stability N/A'
§20.21 Out of Band Rejection Compliant

"The EUT was a signal booster.




4

FCC 82.1091 - RF Exposure

4.1

According to §2.1091 (Mobile Devices) RF exposure is calculated.

Applicable Standards

Limits for General Population/Uncontrolled Exposure

Frequency Range EIZCUIC FIhEId G eI ?eld Power Density Averaging Time
(MH2) trengt Strengt fem? (minute)
(V/m) (A/m) (mWicm’)
Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/ 2.19/f *(180/f%) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30
Note: f = frequency in MHz
* = Plane-wave equivalent power density
4.2 MPE Prediction
Predication of MPE limit at a given distance, Equation from OET Bulletin 65, Edition 97-01
S =PG/4nR2
Where: S = power density
P = power input to antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna
4.3 Test Results
Downlink
Maximum peak output power at antenna input terminal (dBm): 15.61
Maximum peak output power at antenna input terminal (mW): 36.39
Prediction distance (cm): 30
Prediction frequency (MHz): 881.92
Antenna Gain, typical (dBi): 8.5
Maximum Antenna Gain (numeric): 7.0795
Power density at predication frequency and distance (mW/cm?):  0.0228
MPE limit for uncontrolled exposure at predication frequency (mW/cm?):  0.5880




Uplink

Maximum peak output power at antenna input terminal (dBm): 25.51
3

Maximum peak output power at antenna input terminal (mW): 55.63

Prediction distance (cm): 30
Prediction frequency (MHz): 832.85
Antenna Gain, typical (dBi): 8.5

Maximum Antenna Gain (numeric): 7.0795

Power density at predication frequency and distance (mW/cm?):  0.2226

MPE limit for uncontrolled exposure at predication frequency (mW/cm?):  0.5552

Results

For uplink and downlink, the highest power density levels at 30 cm are below the MPE uncontrolled exposure
limit.




5 FCC §2.1046 & §22.913(a) — Output Power

5.1  Applicable Standards

According to FCC §22.913 (a), the maximum effective radiated power (ERP) of base transmitters and cellular
repeaters must not exceed 500 Watts.

5.2 Test Procedure

Conducted:

The EUT was connected to the spectrum analyzer and Signal Generator followed by 50Q-75Q matching pad.

Matching pad
Signal Generator 50Q-75Q EUT Attenuator Spectrum Analyzer

5.3  Test Equipment List and Details

Manufacturers Descriptions Models SETE] CellotEron CellotElon
Numbers Dates Interval
Agilent Analyzer, Spectrum | E4446A US44300386 2014-10-24 1 year
Keysight Vector Signal N5182B | MY51350070 | 2014-09-18 2 years
Technologies Generator
Rohde & Schwarz | Generator, Signal SMIQO03 849192/0085 2014-07-15 2 years

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.

54 Test Environmental Conditions

Temperature: 21-23°C
Relative Humidity: 42-48 %
ATM Pressure: 101.4-102 kPa

The testing was performed by Todd Moy 2015-10-12 in the RF Site.




5.5

Test Results

Downlink
. Input Power Output Power Gain
Signal Type AGC (dBm) (dBm) (dB) ERP
Off -52.9 14.84 67.74 21.19
Broadband
On -49.71 15.61 65.32 21.96
Off -55.19 13.15 68.34 19.5
Narrowband
On -51.84 12.43 64.27 18.78
Uplink
. Input Power Output Power Gain
Signal Type AGC (dBm) (dBm) (dB) ERP
Off -45.67 22.53 68.2 28.88
Broadband
On -42.55 21.72 64.27 28.07
Off -43.66 25.51 69.17 31.86
Narrowband
On -40.48 23.49 63.97 29.84

Note: ERP=Conducted Output Power (dBm) + Antenna Gain (dBi) -2.15 dB




6 FCC 82.1049 - Occupied Bandwidth

6.1  Applicable Standards

Requirements: FCC §2.1049

6.2  Test Procedure
The EUT was connected to the spectrum analyzer and Signal Generator followed by 50Q-75€Q matching pad.

The resolution bandwidth of the spectrum analyzer was set to at least 1 to 5% of the OBW and the 26 dB & 99%
bandwidth was recorded.

Matching pad
Signal Generator 500Q-75Q EUT Attenuator Spectrum Analyzer

6.3  Test Equipment List and Details

Manufacturers Descriptions Models SEEL CellleEtton CEllleEton
Numbers Dates Interval
Agilent Analyzer, Spectrum | E4446A US44300386 2014-10-24 1 year
Keysight Vector Signal N5182B | MY51350070 |  2014-09-18 2 years
Technologies Generator
Rohde & Schwarz | Generator, Signal SMIQO03 849192/0085 2014-07-15 2 years

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.

6.4 Test Environmental Conditions

Temperature: 21-23°C
Relative Humidity: 42-48 %
ATM Pressure: 101.4-102 kPa

The testing was performed by Todd Moy 2015-10-9 in the RF Site.




6.5

Test Results

Please refer to the following table and plots.

Signal Input Output
igna
DL/UP T?,pe AGC | 999% OBW | 26dBOBW | 99% OBW | 26 dB OBW
(kH2) (kHz2) (kHz2) (kH2)
off 4181.8 4639 4145 4629
Broadband
. on 4181.8 4639 4151.9 4616
Downlink
off 242.71 320.41 242.77 316.67
Narrowband
on 242.71 320.41 245.93 320.2
off 4185.9 4642 4179.5 4733
Broadband
on 4185.9 4642 4169.8 4634
Uplink
off 240.56 317.51 241.31 321.56
Narrowband
on 240.56 317.51 243.07 314.11




Downlink: Broadband Signal

AGC off
Input

% Agilent Freg/Channel

Center Freq
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Freq Offset
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- - - Signal Track
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Copyright 2000-2012 Agilent Technologies

Output

% Agilent Fredg/Channel

Center Freq

Ch Freq 8815 MHz Trig Fres 381 5AGAB0 MH=

Nccupied Bandwidth

Start Freq
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Stop Freq
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Q___,"__.,,-.(_,__.n_,.,.._._'.._.-_,-n...._-\-.,.t_,_ ,AA--_.l-"-..P.-—;"l.1|_.“-._;_!.-‘l‘,_'_u.'-g_._u;:o
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Freq Offset
000060000 Hz

[

Occupied Bandwidth Occ BH % Pur & 0n
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Transmit Freq Error
% dB Bandwidth

Copyright 2000-2012 Agilent Technologies

Signal Track
0ff




AGC on

Input

% Agilent Freq/Channel

Center Freq
361.500000 MHz

Ch Freq 581.5 MHz Trig Free

Occupied Bandwidth I

Start Freq
377.400000 MHz

Stop Freq
365.600008 MHz

CF Step
820.000006 kHz
M| Futo Man

Freq Offset
B.ABDBARGE Hz

BH :
- - - Signal Track
Occupied Bandwidth Occ BH % Pwr g o 0ff

41818 MH % dB

Transmit Freq Error

% dB Bandwidth
Copyright 2000-2012 Agilent Technologies

Output

- Agilent Freg/Channel

Center Freq

Ch Freq 581.5 MHz Trig Free 851 SORee MH=

Nccupied Bandwidth

Start Freq
377.400000 MHz

Stop Freq
365.600008 MHz

CF Step
LN 520.000000 kHz
ek o Man

Temre e gy
%

Freq Offset
B.ABDBARGE Hz

=

Occupied Bandwidth
4.1519 MHz

Transmit Freq Error 1

Signal Track
On 0t

% dB Bandwidth
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AGC off

Downlink:

% Agilent

Narrowband Signal

Input

Freq/Channel

Ch Freq
Occupied Bandwidth

881.5 MHz

#Atten B dB

Center Freq
251.500006 MHz

Trig Free

Start Freq
881.258008 MHz

Stop Freq
881.742008 MHz

CF Step
45.4000089 kHz
RAuto Man

Freq Offset
D.00A0A006 Hz

Occupied Bandwidth
242.7078 kHz
138 Hz

Transmit Freq Error :
% dB Bandwidth

Signal Track
Occ BH % Pwr 0n OFf

% dB

Copyright 2000-2012 Agilent Technologies

3 Agilent

Ch Freq 881.5 MHz

Nccupied Bandwidth

Output

Freq/Channel

Center Freq

Trig Free| oo Conpon Mz

Start Freq
$61.258000 MHz

Stop Freq
8681.742008 MHz

CF Step
484000008 kHz
B Futo Man

Freq Offset
B.ABDBARGE Hz

Occupied Bandwidth
242.7678 kHz

Transmit Freq Error
% dB Bandwidth

Signal Track
Occ BH % Pwr On 0ff

% dB
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AGC on
Input

- Agilent Freg/Channel

Center Freq
861.500008 MHz

Ch Freq £81.5 MH=z Trig Free

Occupied Bandwidth I

Start Freq
£81.258000 MHz

#Atten O dB Stop Freq
881.742000 MHz

CF Step
43.4000080 kHz
Auto Man

Freq Offset
0.08ABAREE Hz

- - - Signal Track
Occupied Bandwidth Occ BH Z Pur On 0ff

242.7878 kHz % dB

Transmit Freq Error  -84.138 H
% dB Bandwidth

Copyright 2000-2012 Agilent Technologies

Output

4 Agilent Freq/Channel

Center Freq

Ch Freq &81.5 MHz Trig Free 31 SORen MH=

Occupied Bandwidth

StartFreq
£81.258000 MHz

Stop Freq
581.742000 MHz

CF Step
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Buto Man

Freq Offset
B.EARGEAAE Hz

W 12 kHz :
- - - Signal Track
Occupied Bandwidth Occ BH % Pwr A (n 0ff

245.9348 kHz % dB

Transmit Freq Error

% dB Bandwidth
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Uplink: Broadband Signal
AGC off

Input

#. Agilent Freq/Channel

Ch Freq 8365 Miz Trig Free 83%95"@?@%5 o

Dccupied Bandwidth ]

Start Freq
$32.400000 MHz

Stop Freq
840.600006 MHz

CF Step
820000000 kHz
Auto Man

Freq Offset
B.EARGAREE Hz

. X - Signal Track
Occupied Bandwidth Occ BH % Pwr On il

4.1859 MHz % dB

Transmit Freq Error 45 kHz
% ¢B Bandwuidth 2

Copyright 2000-2012 Agilent Technologies

Output
%% Agilent Freq/Channel

Ch Freq 8365 Miz Trig Free 85695"@%9@%5 i

Nccupied Bandwidth

Start Freq
332.400000 MHz

Stop Freq
340.600008 MHz

-l.,.l‘,,-ir'l4-.-1.I'|,-""u-."p.'._"{-"*'r"-l ¥ '(-_' T A C F St ep
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Auto Man

Freq Offset
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: » Signal Track
Occupied Bandwidth On 0ff

417395 MHz

Transmit Freq Error 1
% dB Bandwidth
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AGC on

Input

4 Agilent Freq/Channel

Ch Freq 8365 Mz Trig Free 8?%95"@%%5 o

Occupied Bandwidth I e

Start Freq
§32.400000 MH=z

Stop Freq
840600000 MHz

CF Step
520.000088 kHz
Auto Man

Freq Offset
B.BARABARE Hz

. . - Signal Track
Occupied Bandwidth Occ BH % Pur ) On 0

4.1859 MHz % dB

Transmit Freq Error
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Output
4 Agilent Freg/Channel

Ch Freq 8365 Miz Trig Free 85695"@%9@%5 i

Nccupied Bandwidth

Start Freq
332.400000 MHz

Stop Freq
340.600008 MHz

s/ e
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AGC off

Uplink: Narrowband Signal

#: Agilent

Input

Freq/Channel

Ch Freq 536.5 MHz

Occupied Bandwidth

Occupied Bandwidth

240.5591 kHz

Transmit Fregq Error
» dB Bandwidth

. Center Freq
Trig Free | o35 conpan Mz

StartFreq
§36.2568000 MH=z

Stop Freq
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CF Step
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Auto Mar

Freq Offset
B.EARGEAAE Hz

Signal Track
Occ BH % Pur O 0ff

% dB

Copyright 2000-20108 Agilent Technologies

W Agilent

Ch Freq
Nccupied Bandwidth

836.5 MHz

Output
Freq/Channel

. Center Freq
Trig Free| o35con000 Mz

Start Freq
836.258000 MHz

Stop Freq
836.742008 MHz

CF Step
484000008 kHz
Auto Man

Freq Offset
B.ABDBARGE Hz

Occupied Bandwidth
241.3082 kHz

Transmit Freq Error 5 :
% B Bandwuidth Rk z

Signal Track
Occ BH % Pwr On 0ff

% dB

Copyright 2000-2010 Agilent Technologies




AGC on
Input

2 Agilent Freq/Channel

Center Freq
£36.500000 MHz

Ch Freq 836.5 MHz Trig Free

Decupied Bandwidth ]

Start Freq
#36.256000 MHz

Stop Freq
836742006 MHz

CF Step
48,4000000 kHz
Auto Man

Freq Offset
B.AARGAREE Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On il

248.5591 kHz % dB

Transmit Freq Error 1 H
% B Bandwuidth

Copyright 2000-2010 Agilent Technologies

Output

%% Agilent Freq/Channel

Center Freq

Ch Freq 836.5 MHz Trig Free 436500000 MH=

Nccupied Bandwidth

Start Freq
836.258000 MHz

Stop Freq
836.742008 MHz

CF Step
484000008 kHz
Auto Man

Freq Offset
B.ABDBARGE Hz

| 12 kHz

. - ' - : Signal Track
Occupied Bandwidth Occ BH % Pwr o7 (Ha 0ff

243.8715 kHz % dB

Transmit Freq Error

% dB Bandwidth 14.1
Copyright 2000-2010 Agilent Technologies




7 FCC 82.1053 & 822.917- Spurious Radiated Emissions

7.1  Applicable Standards

According to FCC §22.917 the power of any emissions outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

7.2 Test Procedure

The transmitter was placed on the turntable, and it was transmitting into a non-radiating load which was also
placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization as well as EUT azimuth were varied in order to identify the maximum level of emissions
from the EUT. The test was performed by placing the EUT on 3-orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal generator was connected to the substitution
antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured by the
substitution.

Spurious emissions in dB = 10 log (TX Power in Watts/0.001) — the absolute level

Spurious attenuation limit in dB =43 + 10 Log;, (power out in Watts)

7.3  Test Equipment List and Details

Manufacturer Description Model No. Serial No. Calgaratlon CellofEron
ate Interval
Agilent Analyzer, Spectrum E4440A MY44303352 2015-06-22 1 year
S““"égf;ence System Controller SC99V 122303-1 N/R N/R
Sunol Sciences | Antenna, Biconi-Log JB3 A020106-2 2015-07-11 2 years
Hewlett Packard Pre-amplifier 8447D 2944A10187 3/20/2015 1 year
HP/ Agilant Pre Amplifier 8449B OPT HO2 3008A0113 3/11/2015 lyear
EMCO Antenna, Horn 3115 9511-4627 2015-01-15 1 year
ARA. Antenna, Horn DRG-118/A 1132 2015-09-21 2 years
Keysight Vector Signal N5182B MY51350070 | 2014-09-18 2 years
Technologies Generator
COM-POWER Antenna, Dipole AD-100 721 0333 ]ZB L2, 2014-11-03 2 years
Agilent Analyzer, E5515C GB44051221 | 2015-09-10 1 year
Communications

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.




7.4

Test Setup Block Diagram

Radiated Emissions Testing

80 cm

7.5

Styrofoam
70 cm above table

50ohm Terminator

Signd

1 Generator

Non-conducting table 80 AC Mains

cm above ground plane

Test Environmental Conditions

Temperature: 20-21°C
Relative Humidity: 47-49 %
ATM Pressure: 101.4-101.6 kPa

The testing was performed by Todd Moy on 2015- 10-23 in 5 Meter Chamber 3.




7.6

Carrier Wave Signal

Test Results

Downlink
Indicated Test Antenna Substituted
Frequency S Adzimuth Height|Polarity | Frequency | Level s Ga_lin Cable | Absolute| Limit| Margin
(MH2) Amp. | (degree) m | HNV) | (MH2) | @Bm) Correction| Loss | Level |(dBm)| (dB)
(dBuV) (dB) (dB) | (dBm)
47.8 43.64 0 100 \Y 47.8 -41.92 0 0.05 -41.97 -13 -28.97
300 30.58 150 136 H 300 -71.44 0 0.07 -71.51 -13 -58.51
300 31.07 136 100 A% 300 -70.95 0 0.07 | -71.02 -13 | -58.02
374.4 25.62 32 100 H 374.4 -73.31 0 0.08 -73.39 -13 -60.39
374.4 27.25 240 100 \% 374.4 -71.68 0 0.08 -71.76 -13 -58.76
1039 47.96 0 100 H 1039 -62.15 6.122 0.49 | -56.518 | -13 |-43.518
1039 48.09 0 100 A% 1039 -63.63 6.279 0.49 -57.841 -13 | -44.841
2253 47.17 0 100 H 2253 -60.36 9.205 0.69 -51.845 -13 | -38.845
2253 46.02 0 100 A% 2253 -61.95 9.506 0.69 | -53.134 | -13 |-40.134
Uplink
Indicated Test Antenna Substituted
Frequency S Adzimuth Height|Polarity | Frequency | Level A Ga_lin Cable | Absolute| Limit| Margin
(MH2) Amp. |(degree) ) | HNV) | (MH2) | (dBm) Correction| Loss | Level [(dBm)| (dB)
(dBuV) (dB) (dB) | (dBm)

47.8 43.01 0 100 \% 47.8 -42.55 0 0.05 -42.6 -13 -29.6
300 28.65 120 100 300 -73.37 0 0.07 -73.44 -13 -60.44
300 29.04 279 100 \Y 300 -72.98 0 0.07 | -73.05 -13 | -60.05
374.4 26.54 85 100 H 374.4 -72.39 0 0.08 -72.47 -13 -59.47
374.4 30.3 309 100 \Y 374.4 -68.63 0 0.08 -68.71 -13 -55.71
1039 48.39 0 100 H 1039 -61.72 6.122 0.49 | -56.088 | -13 | -43.088
1039 48.49 0 100 \% 1039 -63.23 6.279 0.49 -57.441 -13 | -44.441
2253 46.95 0 100 H 2253 -60.58 9.205 0.69 -52.065 -13 | -39.065
2253 48.74 0 100 A% 2253 -59.23 9.506 0.69 | -50.414 | -13 |-37.414




Co-location with CDMA Modem in 850 MHz cellular band

Downlink
Indicated Test Antenna Substituted
Frequency S A;jzimuth Height|Polarity | Frequency | Level A G?‘” Cable | Absolute| Limit |Margin
(MH2) Amp. | (degree) e | 4y | (MH2) | (dBm) Correction | Loss | Level |(dBm)| (dB)
(dBuV) (dB) (dB) | (dBm)

47.8 48.6 0 100 v 47.8 -36.96 0 0.05 | -37.01 -13 | -24.01
92.33 31.75 0 100 H 92.33 -52.65 0 0.06 -52.71 -13 -39.71
92.33 32.54 0 100 \Y 92.33 -51.86 0 0.06 -51.92 -13 -38.92
500 37.57 312 115 H 500 -59.52 0 0.09 | -59.61 -13 | -46.61
500 29.37 165 100 \% 500 -67.72 0 0.09 -67.81 -13 -54.81
1039 49.86 0 100 H 1039 -60.25 6.122 0.49 -54.618 -13 | -41.618
1039 49.16 0 100 A% 1039 -62.56 6.279 0.49 | -56.771 | -13 |-43.771
2253 45.26 0 100 H 2253 -62.27 9.205 0.69 -53.755 -13 | -40.755
2253 45.39 0 100 A% 2253 -62.58 9.506 0.69 -53.764 -13 | -40.764

Uplink
Indicated Test Antenna Substituted
Frequency S Aazimuth Height|Polarity | Frequency | Level A G?‘” Cable | Absolute| Limit |Margin
(MH2) Amp. | (degree) @ | HNV) | (MH2) | @Bm) Correction| Loss | Level |(dBm)| (dB)
(dBuV) (dB) (dB) | (dBm)

47.8 26.08 0 100 A% 47.8 -24.12 0 0.05 -24.17 -13 -11.17
300 14.65 0 100 H 300 -64.63 0 0.07 -64.7 -13 -51.7

300 15.35 0 100 A% 300 -63.93 0 0.07 -64 -13 -51
374.4 14.22 0 100 H 374.4 -60.9 0 0.08 -60.98 -13 -47.98
374.4 13.93 0 100 \Y 374.4 -61.19 0 0.08 | -61.27 -13 | -48.27
1039 40.12 0 100 H 1039 -69.99 6.122 0.49 -64.358 -13 [ -51.358
1039 39.95 0 100 \% 1039 -71.77 6.279 0.49 -65.981 -13 | -52.981
2253 36.44 0 100 H 2253 -71.09 9.205 0.69 | -62.575 | -13 | -49.575
2253 35.92 0 100 A% 2253 -72.05 9.506 0.69 -63.234 -13 | -50.234




Co-location with CDMA Modem in 1900 MHz PCS band

Downlink
Indicated Test Antenna Substituted
Frequency S A;jzimuth Height|Polarity | Frequency | Level A G?‘” Cable | Absolute| Limit |Margin
(MH2) Amp. | (degree) e | 4y | (MH2) | (dBm) Correction | Loss | Level |(dBm)| (dB)
(dBuV) (dB) (dB) | (dBm)

47.8 45.43 0 100 \Y 478 -40.13 0 0.05 | -40.18 -13 | -27.18
92.33 31.86 0 100 H 92.33 -52.54 0 0.06 -52.6 -13 -39.6

92.33 32.46 0 100 \Y 92.33 -51.94 0 0.06 -52 -13 -39
500 38.51 329 136 H 500 -58.58 0 0.09 | -58.67 -13 | -45.67
500 30.17 168 100 \% 500 -66.92 0 0.09 -67.01 -13 -54.01
1039 25.27 0 100 H 1039 -51.23 6.122 0.49 -45.598 -13 | -32.598
1039 25.88 0 100 A% 1039 -50.62 6.279 0.49 | -44.831 | -13 |-31.831
2253 25.99 0 100 H 2253 -46.88 9.205 0.69 -38.365 -13 | -25.365
2253 26.02 0 100 A% 2253 -46.85 9.506 0.69 -38.034 -13 | -25.034

Uplink
Indicated Test Antenna Substituted
Frequency S Aazimuth Height|Polarity | Frequency | Level A G?‘” Cable | Absolute| Limit |Margin
(MH2) Amp. | (degree) @ | HNV) | (MH2) | @Bm) Correction| Loss | Level |(dBm)| (dB)
(dBuV) (dB) (dB) | (dBm)

47.8 46.51 0 100 A% 47.8 -39.05 0 0.05 -39.1 -13 -26.1
92.33 31.83 0 100 H 92.33 -52.57 0 0.06 | -52.63 -13 | -39.63
92.33 34.21 0 100 \Y 92.33 -50.19 0 0.06 -50.25 -13 -37.25
500 39.65 332 127 H 500 -57.44 0 0.09 -57.53 -13 -44.53
500 31.01 240 104 A% 500 -66.08 0 0.09 | -66.17 -13 | -53.17
1039 26.03 0 100 H 1039 -50.47 6.122 0.49 -44.838 -13 | -31.838
1039 25.08 0 100 \% 1039 -51.42 6.279 0.49 -45.631 -13 | -32.631
2253 26.27 0 100 H 2253 -46.6 9.205 0.69 | -38.085 | -13 |-25.085
2253 26.8 0 100 v 2253 -46.07 9.506 0.69 -37.254 -13 | -24.254




8 FCC 82.1051 & 822.917- Spurious Emissions at Antenna Terminals

8.1  Applicable Standards

According to FCC §22.917 the power of any emissions outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

8.2  Test Procedure

The EUT was connected to the spectrum analyzer and Signal Generator followed by 50Q-75Q matching pad

The resolution bandwidth of the spectrum analyzer was set 100 KHz for frequency band of 800. Sufficient scans
were taken to show any out of band emissions up to 10™ harmonic.

Matching pad
Signal Generator 50Q-75Q EUT Attenuator Spectrum Analyzer

8.3  Test Equipment List and Details

Manufacturers Descriptions Models SCITEl el Cellizrzitton
Numbers Dates Interval
Agilent Analyzer, Spectrum E4446A US44300386 2014-10-24 1 year
Keysight Vector Signal N5182B | MY51350070 |  2014-09-18 2 years
Technologies Generator
Rohde & Schwarz Generator, Signal SMIQO03 849192/0085 2014-07-15 2 years

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.

8.4 Test Environmental Conditions

Temperature: 21-23°C
Relative Humidity: 42-48 %
ATM Pressure: 101.4-102 kPa

The testing was performed by Todd Moy 2015-10-08 in the RF Site.




Downlink: Broadband Signal
AGC Off
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High Channel: 891.5 MHz
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AGC On
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High Channel: 891.5 MHz
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Downlink: Narrowband signal
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High Channel: 893.8 MHz
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AGC On
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Middle Channel: 881.5 MHz

4 Agilent Freq/Channel

Center Freq

#Attan 4515600008 GHz

Start Freq
30.0060006 MHz

Stop Freq
900000006 GHz

CF Step
597086088 MHz
Auto Man

Freq Offset
D.00A0A006 Hz

| T rd
£0F): ok P e T TN
S — ‘“.J.n.uuL. Lyt P88 RSkt 1

Swp

Signal Track
(n 0ff

2 I: 2
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High Channel: 893.8 MHz

4 Agilent |Freq/ Channel

Center Freq
4515006008 GHz

Start Freq
30.0000000 MHz

Stop Freq
900000000 GHz

CF Step
£97.000080 MHz
Auto Man

Freq Offset
000060000 Hz

e Aty
£if) F e 1,}}.-1.-.-‘,\,|'i-¢"r”l w1 #M"‘-_-Hnﬂ,'-'h#-t
FTU n _J,_,.',PM.-_ T -*“'-'..'\"'»W"'L n’,.,.-..u i o e J

Signal Track
0ff

On
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Uplink: Broadband Signal
AGC Off
Low Channel: 826.5 MHz

- Agilent Freq/Channel

e d R PRSI  Center Freq
f 26.4 dBm : 4.51500000 GHz

StartFreq
30.0600000 MHz

Stop Freq
900008008 GHz

:E:4

i
||| ‘ ] . CF Step

| —

[P ||y 597000000 MHz

Buto Man

Freq Offset
B.EARGEAAE Hz

Signal Track
On 0t
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Middle Channel: 836.5 MHz
. Agilent Freg/Channel

Center Freq
451500006 GHz

Start Freq
30.0000006 MHz

Stop Freq
9.00000000 GHz

R I A I CF Step
. oo I R gt A 897.000008 MHz
Huto Man

e e

Freq Offset
000000000 Hz

Signal Track
0ff

(n
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High Channel: 846.5 MHz

4 Agilent |Freq/ Channel

Center Freq
4.51560000 GHz

StartFreq
30.0600000 MHz

Stop Freq
900008008 GHz

e e ] CF Step

PO | Mo o i S e e e o 297 000060 MHz
Auto Man

Freq Offset
- [ AORAAREA Hz

Signal Track
On 0t
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AGC On
Low Channel: 826.5 MHz

i Agilent Freq/Channel

Center Freq
451568008 GHz

Start Freq
308000008 MHz

Stop Freq
9.00000008 GHz

| CF Step
897.000008 MHz
Auto Man

Freq Offset
G.00000008 Hz

Signal Track
On O

Middle Channel: 836.5 MHz

%% Agilent Freq/Channel

Center Freq
451500000 GHz

Start Freq
30.0000000 MHz

Stop Freq
9.0800A008 GHz

bt g e CF Step
i £97.000080 MHz
Auto Man

6

11 nt
Amplitude
12.14 dBm

Freq Offset
B.ABDBARGE Hz

Signal Track
On 0t
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High Channel: 846.5 MHz

% Agilent |Freq/thanne|

Center Freq
4.51560008 GHz

Start Freq
30.0000006 MHz

Stop Freq
900000008 GHz

it § recabArssedd i I s B 897.000008 MHz

Auto Man

Freq Offset
B.OA0BAR06 Hz

Signal Track
On 0ff
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Uplink: Narrowband signal
AGC Off
Low Channel: 824.2 MHz

4 Agilent Freq/Channel

Center Freq
4.51560000 GHz

StartFreq
30.0600000 MHz

Stop Freq
=Y. 900008008 GHz
ﬁ‘q RS WTEO — CF Step

897000000 MH=z
Buto Man

| -
. ,‘..-P-J]‘L..-. .,-P-...;,..J'J |l R . T T o)

Freq Offset
B.EARGEAAE Hz

Signal Track
On 0t
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Middle Channel: 836.5 MHz
4 Agilent Freq/Channel

Center Freq
451568008 GHz

Start Freq
308000008 MHz

Stop Freq
9.00000008 GHz

:5:%
Jﬁ'J“ b CF Step
—— T e $97.000000 MHz
Auto Man

Freq Offset
G.00000008 Hz

Signal Track
On O
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High Channel: 848.8 MHz

- Agilent Freg/Channel

Center Freq
4.51506806 GHz

Start Freg
30.6606000 MHz

Stop Freq
34 900000008 GHz

i

At s c F st e
ﬁmum#Jubﬁwmﬁb”Hﬁuwﬁummmwﬁmhbwnpmhﬂﬁ$mw : ARSI ol 397 060009 MFE

Auto Man

1 - Freq Offset
SRCACMALEE () (0000000 Hz
Amplitude

Signal Track
On Off
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AGC On
Low Channel: 824.2 MHz

% Agilent Freg/Channel

Center Freq
4.51560008 GHz

Start Freq
30.0000006 MHz

Stop Freq
900000008 GHz

i

ittt CF Ste p

| | .
- .-1...v--,..m L, ,.,,.._‘.an..l J |L, PUPITNL T TP e P e e
ner et | Lo

897.000008 MHz
Auto Man

Freq Offset
B.OA0BAR06 Hz

Signal Track
On 0ff
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Middle Channel: 836.5 MHz

% Agilent Freg/Channel

Center Freq
451500000 GHz

Start Freq
30.0000000 MHz

Stop Freq
9.0800A008 GHz

LTV | CF Step
NN 557 000000 Mz
Auto Man

M
__.__,_,_;_.,.\,-.h.,ﬂ.,.-.-“ “r"-‘I'-‘-.4'r.-\v'u’-'-4‘.,,,‘..1"-~«_.-'p.1)..\..,,u.'-.\,-.-'-...ﬂ--'.i.;-:

Freq Offset
B.ABDBARGE Hz

Signal Track
On 0t
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High Channel: 849.8 MHz

% Agilent |Freq/ Channel

Center Freq
451500000 GHz

Start Freq
30.0000000 MHz

Stop Freq
9.0800A008 GHz

i

b, ettt CF Step
£97.000080 MHz
Auto Man

1—-,&.».-...&'-‘ [ -.Pﬁh.-'-‘-vJ li [P VmrD Bl ST YR N

Freq Offset
B.ABDBARGE Hz

Signal Track
On 0t
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9 FCC 8§22.917 - Band Edge & Intermodulation

9.1 Applicable Standards

According to FCC §22.917 the power of any emissions outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

9.2  Test Procedure

The EUT was connected to the spectrum analyzer and Signal Generator followed by 50Q-75€Q matching pad.
The center frequency of the spectrum analyzer was set according to center frequency of the EUT to be

transmitted. The RBW was set to greater than 1% of emission bandwidth for all uplink and downlink
frequencies.

Matching pad
Signal Generator 50Q-75Q EUT Attenuator Spectrum Analyzer
9.3  Test Equipment List and Details
Manufacturers Descriptions Models Sl Calierion) Calisrion)

Numbers Dates Interval

Agilent Analyzer, Spectrum | E4446A US44300386 2014-10-24 1 year

Agilent Generator, Signal E4438C MY45091309 2015-08-21 1 year

Keysight Vector Signal N5182B | MY51350070 |  2014-09-18 2 years

Technologies Generator
Rohde & Schwarz | Generator, Signal SMIQO03 849192/0085 2014-07-15 2 years

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.

9.4 Test Environmental Conditions

21-23°C
42-48 %
101.4-102 kPa

Temperature:
Relative Humidity:
ATM Pressure:

The testing was performed by Todd Moy 2015-10-10 in the RF Site.

95 Test Results

Please refer to the following plots.




Band Edge:

Downlink: Broadband Signal
AGC Off
Lower Band Edge
3 Agilent Freq/Channel

Center Freq
568.850000 MHz

StartFreq
568700000 MHz

Stop Freq
869.000000 MHz

CF Step
30.0000088 kHz
R Cuto Man

Freq Offset
0.00600000 Hz

Signal Track
On DFf
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Upper Band Edge

4 Agilent Freg/Channel

Center Freq
894150008 MHz

Start Freq
$94.000000 MHz

Stop Freq
$94.300000 MHz

CF Step
30.0000680 |kHz
Auto Man

Freq Offset
000060000 Hz

Signal Track
0ff

On
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AGC On
Lower Band Edge

% Agilent Freg/Channel

Center Freq
868850008 MHz

Start Freq
868.700000 MHz

Stop Freq
869.000000 MHz

CF Step
3B.6008088 kHz
| Cuto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff

Copyright 2000-2012 Agilent Technologies

Upper Band Edge
4 Agilent Fredg/Channel

Center Freq
894150008 MHz

Start Freq
$94.000000 MHz

Stop Freq
$94.300000 MHz

CF Step
30.0000680 |kHz
W Cuto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff
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Downlink: Narrowband Signal
AGC Off
Lower Band Edge

#  Agilent Freq/Channel

Arran 12 dB , PN Center Freq
#hitten 12 dB SN o0 cop000 Mz

Start Freq
868.0008008 MHz

Stop Freq
869.000000 MHz

CF Step
100000088 |kHz
Auto Man

Freq Offset
G.00000008 Hz

Signal Track
On O

Upper Band Edge

4 Agilent Freg/Channel

Arten 17 dB M Center Freq
#fitten 12 dB il 294 Spoan0 MHz

Start Freq
394.000000 MHz

Stop Freq
395000008 MHz

CF Step
166.000008 kHz
Auto Man

Freq Offset
B.ABDBARGE Hz

% Signal Track
On 0t

#Res BH 3. VBH 10 kHz : 1 pt
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AGC On
Lower Band Edge

% Agilent Freg/Channel

Center Freq
868.500000 MHz

dBm #Atten 12 dB

Start Freq
868.000000 MHz

Stop Freq
869.000000 MHz

CF Step
166.068088 kHz
il Huto Man

Freq Offset
B.OA0BAR06 Hz

Signal Track
On 0ff

e e e b A A e g

VBH 18 kHz
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Upper Band Edge
2 Agilent Freq/Channel

Center Freq

#Atten 12 dB £94.566080 MHz

Start Freq
8394000008 MHz

Stop Freq
295000008 MHz

CF Step
100000088 |kHz
Auto Man

Freq Offset
G.00000008 Hz

Signal Track

UL VOUL AU DU SIS UV SV NP I S | ot

VBH 18 kHz
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Uplink: Broadband Signal
AGC Off
Lower Band Edge

#  Agilent Freq/Channel

Center Freq
823.508008 MHz

Start Freq
823.000008 MHz

Stop Freq
824.000000 MHz

CF Step
100000088 |kHz
Auto Man

Freq Offset
G.00000008 Hz

Signal Track
On O

YBH 156 kHz e

pyright 2000-2012 Agilent Technologies

Upper Band Edge

# Agilent Freg/Channel

Center Freq
549.500008 MHz

Start Freq
$49.000000 MHz

Stop Freq
350.000000 MHz

CF Step
100060680 |kHz
Auto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff

VEH 15
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AGC On

Lower Band Edge

4 Agilent Freq/Channel

Center Freq
823.500000 MHz

StartFreq
823.600000 MHz

Stop Freq
524000000 MHz

CF Step
106.000000 kHz
Buto Man

Freq Offset
B.EARGEAAE Hz

Signal Track
On 0t

| 47 WEBH 15

Copyright 2000-2012 Agilent Technologies
Upper Band Edge

i Agilent Freg/Channel

Center Freq
549.500008 MHz

Start Freq
$49.000000 MHz

Stop Freq
350.000000 MHz

CF Step
100060680 |kHz
Auto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff

UBH 150 kHz ween 1.4 ms (601 pt
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Uplink: Narrowband Signal
AGC Off
Lower Band Edge

#  Agilent Freq/Channel

Atten 10 dB M Center Freq
#fitten 10 dB SN 205 cop000 Mz

Start Freq
823.000008 MHz

Stop Freq
824.000000 MHz

CF Step
100000088 |kHz
Auto Man

Freq Offset
G.00000008 Hz

Signal Track
On O

Freq/Channel

e 10 R PN Center Freq
#fAtten 16 dB 34.403 dBm (YT

Start Freq
349.000000 MHz

Stop Freq
350000008 MHz

CF Step
166.000008 kHz
Auto Man

Freq Offset
B.ABDBARGE Hz

Signal Track
On 0t

VBW 18 kHz
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AGC On
Lower Band Edge

% Agilent Freg/Channel

Center Freq
§23.500008 MHz

#Atten 10 dB

Start Freq
$23.000000 MHz

Stop Freq
$24.000000 MHz

CF Step
4 100.008908 kHz
Auto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff

VEH 16 kHz ep 2 s 1- 1t
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Upper Band Edge

% Agilent Freq/Channel

Center Freq

#fitten 10 dB £49.500000 Mz

Start Freq
$49.000000 MHz

Stop Freq
350.000000 MHz

CF Step
100060680 |kHz
Auto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff

VBH 18 kHz
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Intermodulation:
Downlink: Broadband Signal

AGC Off

Low Channel

4 Agilent Freg/Channel

Center Freq
3658.650000 MHz

Start Freq
368.700000 MHz

Stop Freq
869.000008 MHz

CF Step
300000000 kKHz
B Auto Man

Freq Offset
B.ABDBARGE Hz

Signal Track
On 0t

Copyright 2000-2012 Agilent Technologies

High Channel
i Agilent Freq/Channel

Center Freq
894.158008 MHz

Start Freq
8394000008 MHz

Stop Freq
£94.300000 MHz

CF Step
300000080 |kHz
Auto Man

Freq Offset
G.00000008 Hz

Signal Track
On O

#Res BH 1 VBl : cep 1 1 pt
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AGC On
Low Channel

% Agilent Freg/Channel

Center Freq
868850008 MHz

Start Freq
868.700000 MHz

Stop Freq
869.000000 MHz

CF Step
3B.6008088 kHz
| Cuto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff

Copyright 2000-2012 Agilent Technologies

High Channel
% Agilent Freq/Channel

Center Freq
$94.150000 MHz

StartFreq
894.600000 MHz

Stop Freq
594300000 MHz

CF Step
30.0000088 kHz
v AL} Man

Freq Offset
B.EARGEAAE Hz

Signal Track
On 0t
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Downlink: Narrowband Signal
AGC Off

Low Channel

# Agilent Freq/Channel

Center Freq
568.850000 MHz

StartFreq
568700000 MHz

Stop Freq
869.000000 MHz

CF Step
30.0000088 kHz
Auto Man

Freq Offset
0.00600000 Hz

Signal Track
On DFf

Copyright 2006-2012 Agilent Technologies

High Channel
i Agilent Freg/Channel

Center Freq
834.150008 MHz

Start Freq
$94.000000 MHz

Stop Freq
$94.300000 MHz

CF Step
30.0000680 |kHz
Auto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff
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AGC On
Low Channel

% Agilent Freg/Channel

Center Freq
868850008 MHz

Start Freq
868.700000 MHz

Stop Freq
by 569.000000 MHz

CF Step
30.0000680 |kHz
Auto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff

Copyright 2000-2012 Agilent Technologies

High Channel

- Agilent Freg/Channel

Center Freq
394.150000 MHz

Start Freq
394.000000 MHz

Stop Freq
894300008 MHz

CF Step
300000000 kKHz
Auto Man

Freq Offset
B.ABDBARGE Hz

Signal Track
On 0t




Uplink: Broadband Signal
AGC Off
Low Channel

#  Agilent Freq/Channel

Center Freq
823.508008 MHz

Start Freq
823.000008 MHz

Stop Freq
824.000000 MHz

CF Step
100000088 |kHz
Auto Man

Freq Offset
G.00000008 Hz

Signal Track
On O

YBH 156 kHz e

pyright 2000-2012 Agilent Technologies

High Channel

4 Agilent Freg/Channel

Center Freq
349.500000 MHz

Start Freq
349.000000 MHz

Stop Freq
350000008 MHz

CF Step
166.000008 kHz
Auto Man

Freq Offset
B.ABDBARGE Hz

Signal Track
On 0t

YBH 156
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AGC On
Low Channel

% Agilent Freg/Channel

Center Freq
§23.500008 MHz

Start Freq
$23.000000 MHz

Stop Freq
$24.000000 MHz

CF Step
100060680 |kHz
Auto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff

VEH 1

Copyright 2000-2012 Agilent Technologies

High Channel
4 Agilent Freg/Channel

Center Freq
349.500000 MHz

Start Freq
349.000000 MHz

Stop Freq
350000008 MHz

CF Step
166.000008 kHz
Auto Man

Freq Offset
B.ABDBARGE Hz

Signal Track
On 0t

YBH 156
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Uplink: Narrowband Signal
AGC Off
Low Channel

#  Agilent Freq/Channel

Center Freq
823.508008 MHz

#Atten 10 dB

Start Freq
823.000008 MHz

Stop Freq
824.000000 MHz

CF Step
100000088 |kHz
Auto Man

Freq Offset
G.00000008 Hz

Signal Track
On O

High Channel
%% Agilent Freq/Channel

Center Freq
349.500000 MHz

#Atten 16 dB

Start Freq
349.000000 MHz

Stop Freq
350000008 MHz

CF Step
166.000008 kHz
Auto Man

Freq Offset
B.ABDBARGE Hz

Signal Track
On 0t

VB 18 kHz
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AGC On
Low Channel

% Agilent Freg/Channel

Center Freq
§23.500008 MHz

#Atten 10 dB

Start Freq
$23.000000 MHz

Stop Freq
$24.000000 MHz

CF Step
4 100.008908 kHz
Auto Man

Freq Offset
000060000 Hz

Signal Track
On 0ff

.. UBH 10 Kiz ep 2773 ms (601 p
Copyright 2000-2012 Agilent Technologies
High Channel
H5 Agilent Freq/Channel

Center Freq
849500000 MHz

Start Freq
849000000 MHz

Stop Freq
850080066 MHz

CF Step
106.080808 kHz
Auto Man

Freq Offset
B.AARAGARE Hz

Signal Track
On 0ff
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10 FCC 820.21 — Out of Band Rejection

10.1 Applicable Standard

According to FCC Part 20.21, a frequency selective booster shall have —20 dB at the band edge referenced to the
gain in the center of the pass band of the booster, where band edge is the end of the licensee's allocated spectrum.
10.2 Test Procedure

KDB 935210 D05, Section 3.3.

The RF output of the transceiver was connected to a spectrum analyzer through appropriate attenuation. The

span of the spectrum analyzer was set to be wide enough in order to capture the spectrum of entire operating
band.

10.3 Test Equipment List and Details

Manufacturers Descriptions Models S Cal ol el
Numbers Dates Interval
Agilent Analyzer, Spectrum | E4446A US44300386 2014-10-24 1 year
Keysight Vector Signal N5182B | MY51350070 | 2014-09-18 2 years
Technologies Generator

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.

10.4 Test Environmental Conditions

Temperature: 21-23°C
Relative Humidity: 42-48 %
ATM Pressure: 101.4-102 kPa

The testing was performed by Todd Moy on 2015-09-21 in the RF Site.

10.5 Test Results

Please refer to the following plot,




Downlink, 869 — 894 MHz

% Agilent Freg/Channel

Center Freq

Ch Freq 8815 MHz Trig Free | ool Sopoeg Miz

Occupied Bandwidth

Start Freq
850,250000 MHz

Stop Freq
912.750008 MHz

CF Step
6.25080808 MHz
Auto Man

Freq Offset
B.OA0BAR06 Hz

. , ; Signal Track
Occupied Bandwidth Occ BH % PWr On 0ff

33.2465 MHz % dB

Transmit Freq Error
% dB Bandwidth
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Uplink, 824 — 849 MHz

- Agilent Freg/Channel

Ch Freq 8365 Miz Trig Free 85695"@%9@%5 i

Nccupied Bandwidth

Start Freq
305.250000 MHz

Stop Freq
867.750008 MHz

CF Step
6.25000008 MHz
Auto Man

Freq Offset
B.ABDBARGE Hz

Signal Track
Occ BH % Pwr On 0ff

% dB

Transmit Freq Error
% dB Bandwidth
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