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ADMINISTRATIVE INFORMATION

Test Report Information

REPORT PREPARED FOR: REPORT PREPARED BY:
Huaptec Terri Rayle

5th FL, E BLDG, Sogood Science Park CKC Laboratories, Inc.
Bao'an Shenzhen 518102, China 5046 Sierra Pines Drive

Mariposa, CA 95338

Representative: April Project Number: 100428
DATE OF EQUIPMENT RECEIPT: March 18, 2018
DATE(S) OF TESTING: March 18, 2018 — June 12, 2018

Revision History

Original: Testing of the Quint Band Cradle Signal Booster, Model: C23G-5S to FCC Part 20.21 /22 / 24 / 27.
Revision A: Replaced the Summary of Results tables in Section 7.2-7.3 due to the manufacturer revision of the
antenna kitting information. Replaced Section 7.9 data due to the manufacturer revision of the measured MSCL.

Report Authorization

The test data contained in this report documents the observed testing parameters pertaining to and are relevant
for only the equipment provided by the client, tested in the agreed upon operational mode(s) and configuration(s)
as identified herein. Compliance assessment remains the client’s responsibility. This report may not be used to
claim product endorsement by A2LA or any government agencies. This test report has been authorized for release
under quality control from CKC Laboratories, Inc.

Steve Behm
Director of Quality Assurance & Engineering Services
CKC Laboratories, Inc.

Page 4 of 210
Report No.: 100428-9A



d ‘wv‘l’nsﬂng the Future
LABORATORIES, INC.

Test Facility Information

Our laboratories are configured to effectively test a
wide variety of product types. CKC utilizes first class
test equipment, anechoic chambers, data acquisition
and information services to create accurate, repeatable
and affordable test results.

TEST LOCATION(S):
CKC Laboratories, Inc.
110 Olinda Place
Brea, CA 92823

Software Versions

CKC Laboratories Proprietary Software Version
EMITest Emissions 5.03.11
EMITest Immunity 5.03.10

Site Registration & Accreditation Information

Location NIST CB # TAIWAN CANADA FCC JAPAN

Brea A, CA uUS0060 | SL2-IN-E-1146R | 3082D-1 US1025 A-0147
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SUMMARY OF RESULTS

Standard / Specification: FCC Part 20.21/22H/24E/27

Wideband Consumer Signal Booster Measurement Guidance: KDB #935210 DO3 v04r01,

October 27, 2017

. Correlation Matrix&Results

Guldatnce Guidance Description FCC Section Fce R u!e Mods Results
Section Description
7.1a)-k) Authorized Frequency 20.21(e)(3) Frequency Bands NA Pass
Band Verification Test
7.2.2a)-k) | Maximum Power 2.1046/20.21(e)(8)(i)(D) | Power Limit NA Pass
Measurement Procedure
7.3a)-d) Maximum Booster Gain 20.21(e)(8)(i)(B) Bidirectional NA Pass
Computation Capabilities
7.4a)-n) Intermodulation Product | 20.21(e)(8)(i)(F) Intermodulation Mod. #1 Pass
Limit
7.5a)-n) Out of Band Emissions 20.21(e)(8)(i)(E) Out of Band NA Pass
Emission
7.6a)-¢) Conducted Spurious 2.1051/22H/24E/27 Spurious emission NA Pass
Emission
7.7.1a)-g) | Noise Limit Procedure 20.21(e)(8)(i)(A)(2)(i) Noise Limits NA Pass
7.7.1 h) - n) | Variable Noise 20.21(e)(8)(i)(A)(1)
7.7.2a)-g) | Variable Noise Timing 20.21(e)(8)(i)(H) Transmit Power Off
Mode
Page 6 of 210
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Standard / Specification: FCC Part 20.21/22H/24E/27 - continued

Correlation Matrix & Results - continued

Gsl:g;:;ﬁe Guidance Description FCC Section FCC Rule Description Mods Results
7.8a)-1) Uplink inactivity 20.21(e)(8)(i)(1) Uplink Inactivity NA Pass
7.9.1a)-1) Variable Booster Gain 20.21(e)(8)(i)(C) (1), Booster Gain NA Pass
(2)(i)
7.9.2 a) - f) Variable Uplink Gain 20.21(e)(8)(i)(H) Transmit Power Off
Timing Mode
7.10.a) - j) Occupied Band Width 2.1049/22H/24E/27 Occupied Band NA Pass
Width
7.11.2a)-r) | Anti-Oscillation 20.21(e)(8)(ii)(A) Anti-Oscillation Mod. #2 Pass
7.11.3a)-h)
7.11.4a)-h)
(alternate to
7.11.3)
7.12a) - f) Radiated Spurious 2.1053/ 22H/24E/27 Spurious Emission NA Pass
Emission
7.13a)-c) Spectrum Block Filter NA NA NA NA1
NA = Not applicable
NA1 = Not applicable because the EUT does not have spectrum blocking.
Page 7 of 210
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Modifications During Testing
This list is a summary of the modifications made to the equipment during testing.
Summary of Conditions
Modification #1: For uplink 824-849 band only, gain distribution changed, total gain remains unchanged.
Modification #2: For uplink 824-849 band only. Anti-oscillation detection timing changed via firmware
Modifications listed above must be incorporated into all production units.

Conditions During Testing
This list is a summary of the conditions noted to the equipment during testing.
Summary of Conditions
None

EQUIPMENT UNDER TEST (EUT)

During testing, numerous configurations may have been utilized. The configurations listed below support
compliance to the standard(s) listed in the Summary of Results section.

Configuration 1

Equipment Tested:

Device Manufacturer Model # S/N
Quint Band Cradle Signal Booster Huaptec C23G-5S NA
Support Equipment:

Device Manufacturer Model # S/N

DC Power Supply Topward 6306D 988614
Charger Generic NA NA

Page 8 of 210
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Product Information

Manufacturer-Provided Details

Equipment Type:

Stand-Alone Equipment

Type of Equipment

Zone Enhancer

Operating Frequency Range:

UL: 824-849MHz
DL: 869-894MHz

UL: 1850-1915MHz
DL: 1930-1995MHz

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

OBW and Emissions Type(s):

GXW (GSM)
G7W (EDGE)
FOW(CDMA)
FOW(WCDMA)
W?7D (LTE)
G7D (LTE)
See table below for OBW

0.3 GMSK (GSM)
3p/8 8-PSK (EDGE)

Modulation Type(s): QPSK (CDMA)
BPSK/QPSK (WCDMA)
OFDM (LTE)
Number of TX Chains: 1
Antenna Type(s) and Gain: Dedicated, See antenna kitting information
Beamforming Type: NA

Antenna Connection Type:

UL: 50 Ohm/ SMB type

DL: 50 Ohm/ UFL type (DL connection is only for test purpose)

Nominal Input Voltage:

5VDC

Firmware / Software used for Test:

Version 2.0

Page 9 of 210
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FCC PART 20.21/22H/24E/27

Test Conditions / Setup

Test Location: CKC Laboratories, Inc. « 110 N. Olinda Place. Brea, CA 92821« 714 993 6112

Customer: Huaptec

Specification: Section 20.21(e)(3) Frequency Bands

Work Order #: 100428 Date: 3/19/2018
Test Type: Conducted Emissions

Tested By: E. Wong

Software: EMITest 5.03.11

Equipment Tested:

Device Manufacturer Model # SIN

Configuration 1

Support Equipment:
Device Manufacturer Model # S/N
Configuration 1

Test Conditions / Notes:

General test condition.

The equipment under test (EUT) is a Mobile Wideband Consumer Booster with direct contact coupling (cradle-
type) antenna.

The EUT is placed on the test bench. Evaluation performed at the Outside (Donor) and Inside (Server) antenna port.
The EUT Donor port is a MCX type connector and 50-ohm impedance.

The EUT Server/DL port /is type UFL connector and 50-ohm impedance.

Part 22

UL: 824-849MHz

DL: 869-894MHz

Part 24

UL: 1850-1915MHz

DL: 1930-1995MHz

Part 27

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure:

The test was performed in accordance with the FCC document: 935210 D03 Signal Booster Measurements v04r01,
dated October 27, 2017.

Firmware: 2.0

Test environment conditions:

Temperature: 20 -25°C

Relative Humidity: 37-45 %

Pressure: 100kPa

Device is powered by a provided 5V USB/12V Automotive adaptor

Page 10 of 210
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Test Equipment:
Asset # Description Manufacturer Model Calibration Date Cal Due Date
03420 Signal Generator Agilent E4438C 6/9/2017 6/9/2019
RF Signal .
P07037 Generator Agilent E4432B 10/6/2016 10/6/2018

32026-29094K-
P06544 Cable Astro Steel 59094K-36TC 12/21/2017 12/21/2019

32026-29094K-
02946 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019

02672 Spectrum Analyzer  Agilent E4446A 3/2/2017 3/2/2019

Summary of Results

Pass: The plots below show the device only operates on the CMRS frequency bands authorized for use by the NPS.

4 Agllent 12:11:38 Mar 19, 2018 R T

UL_698-716- 707.18MHz

Page 11 of 210
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e Agilent 12:15:37 Mar 19, 2018 R T
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o Agilent 12:42:48 Mar 19, 2018
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Trace XA
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2 Agilent 12:34:44 Mar 19, 2018 R
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e Agilent 12:23:45 Mar 19, 2018 R T
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Test Conditions / Setup

Test Location: CKC Laboratories, Inc. « 110 N. Olinda Place. Brea, CA 92821« 714 993 6112

Customer: Huaptec

Specification: Section 20.21(e)(8)(i)(D) Power Limits, Section 20.21(e)(8)(i)(B) Bidirectional Capability,
Section 20.21(e)(8)(i)(C)(2) Booster Gain Limits

Work Order #: 100428 Date: 3/19 and 20, 2018
Test Type: Conducted Emissions

Tested By: E. Wong /S. Yamamoto

Software: EMITest 5.03.11

Equipment Tested:

Device Manufacturer Model # SIN

Configuration 1

Support Equipment:

Device Manufacturer Model # S/IN
Configuration 1

Test Conditions / Notes:

General test condition.

The equipment under test (EUT) is a Mobile Wideband Consumer Booster with direct contact coupling (cradle-
type) antenna.

The EUT is placed on the test bench. Evaluation performed at the Outside (Donor) and Inside (Server) antenna port.
The EUT Donor port is a MCX type connector and 50-ohm impedance.

The EUT Server/DL port /is type UFL connector and 50-ohm impedance.

Part 22

UL: 824-849MHz

DL: 869-894MHz

Part 24

UL: 1850-1915MHz

DL: 1930-1995MHz

Part 27

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure:

The test was performed in accordance with the FCC document: 935210 D03 Signal Booster Measurements v04r01,
dated October 27, 2017.

Firmware: 2.0

Test environment conditions:
Temperature: 20 -25°C
Relative Humidity: 37-45 %
Pressure: 100kPa

Device is powered by a provided 5V USB/12V Automotive adaptor

Page 17 of 210
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Test Equipment:

Asset # Description Manufacturer Model Calibration Date Cal Due Date

03420 Signal Generator Agilent E4438C 6/9/2017 6/9/2019

RF Signal .

P07037 Generator Agilent E4432B 10/6/2016 10/6/2018
32026-29094K-

P06544 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019
32026-29094K-

02946 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019

02672 Spectrum Analyzer  Agilent E4446A 3/2/2017 3/2/2019

Page 18 of 210
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Summary of Results

Pass: As summarized in tables below, measured EIRP, Gain and UL/DL gain ratio are within limits.

Pre AGC Pre AGC
Pulse GSM 4.1 MHz AWGN
Frequency Input Output Gain Input Output Gain
(MHz) (dBm) (dBm) (dB) (dBm) (dBm) (dB)
UL1710-1755 4.7 17.9 13.2 5.9 17.0 11.1
UL1850-1915 6.3 18.9 12.6 4.6 17.2 12.6
UL824-894 5.6 19.1 135 4.2 17.4 13.2
UL 698-716 4.8 19.3 14.5 3.6 17.0 134
UL776-787 2.7 17.2 14.5 2.9 17.5 14.6
DL2110-2155 -27.9 -9.9 18.0 -27.9 -10.3 17.6
DL1930-1995 -28.8 -10.3 18.5 -30.4 -11.7 18.7
DL869-894 -30.5 -12.4 18.1 -29.8 -11.9 17.9
DL:728-746 -29.5 -9.9 19.6 -30.4 -10.8 19.6
DL 746-757 -28.5 -9.2 19.3 -28.5 -10.1 18.4
Max Mobile Gain limit:
Mobile: 23dB, direct contact coupling
Conducted
Pulse GSM Conducted and EIRP
Frequency opzts:rt *Ant Gain Cable EIRP Limit Min Limit Max
(MHz) (dBm) (dBi) loss (dBm) (dBm) (dBm)
UL1710-1755 17.9 11.0 1.8 27.1 17 30
UL1850-1915 18.9 11.0 1.8 28.1 17 30
UL824-894 19.1 10.0 1.2 27.9 17 30
UL 698-716 19.3 10.0 1.2 28.1 17 30
UL776-787 17.2 10.0 1.2 26.0 17 30
DL2110-2155 -9.9 -2.0 0.0 -11.9 NA 17
DL1930-1995 -10.3 -2.0 0.0 -12.3 NA 17
DL869-894 -12.4 -3.0 0.0 -15.4 NA 17
DL:728-746 -9.9 -3.0 0.0 -12.9 NA 17
DL 746-757 -9.2 -3.0 0.0 -12.2 NA 17

Page 19 of 210
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Conducted
4.1MHz AWGN Conducted and EIRP
Frequency 22:5’:: *Ant Gain cla::le EIRP Limit Min Limit Max
(MHz) (dBm) (dBi) (dB) (dBm) (dBm) (dBm)

UL1710-1755 17.0 11.0 1.8 26.2 17 30
UL1850-1915 17.2 11.0 1.8 26.4 17 30
UL824-894 17.4 10.0 1.2 26.2 17 30
UL 698-716 17.0 10.0 1.2 25.8 17 30
UL776-787 17.5 10.0 1.2 26.3 17 30
DL2110-2155 -10.3 -2.0 0.0 -12.3 NA 17
DL1930-1995 -11.7 -2.0 0.0 -13.7 NA 17
DL869-894 -11.9 -3.0 0.0 -14.9 NA 17
DL:728-746 -10.8 -3.0 0.0 -13.8 NA 17
DL 746-757 -10.1 -3.0 0.0 -13.1 NA 17

* Antenna gain and cable losses indicated from the antenna kitting are calculated from worse case combination.

UL Ant kit number

11-30400

DL Ant Kit number

NA (Intergral antenna)

4, Wide Band Directional Antenna 11dbi Antenna with 30' 400

Kit numbers: 11-30400

Antenna Gain (dBi) 10 10 10 11 11

Coax Cable Loss (dB) 1.2 1.2 1.2 1.8 1.8
Final Gain Less Loss (dB) 8.8 8.8 8.8 9.2 9.2
Final Output Power (dBm EIRP) 28.1 26.3 27.9 27.1 28.1
Indoor Antenna is integrated into the signal booster

Antenna Gain (dBi) -3 -3 -3 -2 -2
Splitter/Coax Loss (dB) 0 0 4] 0 0
Final Gain Less Splitter/Coax Loss (dB) -3 -3 -3 -2 -2
Antenna Gain with Coax Loss Margin (dB) -29.91 -29.21 -31.91 -28.91 -29.30

Final Qutput Power (dBm EIRP) -12.90 -12.20 -14.90 -11.90 -12.30
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Section 5.5 power

Pulse GSM 4.1 MHz AWGN

Frequency Input Output Gain Input Output Gain
(MHz) (dBm) (dBm) (dB) (dBm) (dBm) (dB)
UL1710-1755 15.6 17.7 2.1 16.4 16.8 0.4
UL1850-1915 18.0 18.3 0.3 17.0 17.1 0.1
UL824-894 17.7 18.3 0.6 16.2 17.5 13
UL 698-716 17.5 18.7 1.2 15.8 17.5 1.7
UL776-787 16.0 16.2 0.2 15.0 17.4 2.4
DL2110-2155 -15.7 -10.6 5.1 -15.2 -9.9 5.3
DL1930-1995 -13.7 -10.7 3.0 -17.9 -11.4 6.5
DL869-894 -18.5 -13.4 5.1 -18.5 -11.6 6.9
DL:728-746 -17.4 -10.4 7.0 -18.0 -10.6 7.4
DL 746-757 -16.5 -9.4 7.1 -15.7 -10.6 5.1

Note: The booster went into Transmitter off mode at Max input power in accordance with section 5.5. Results
presented on the above table are at 1 dB below the Transmit off RF input level.

UL gain vs DL gain Pulse GSM 4.1MHz AWGN Limit

(dB) (dB) (dB)

UL gain vs DL gain 1710/2110 -4.8 -6.5 9.0
UL gain vs DL gain 1850/1930 -5.9 -6.1 9.0
UL gain vs DL gain 824/869 -4.6 -4.7 9.0
UL gain vs DL gain 698/716 -5.1 -6.2 9.0
UL gain vs DL gain 776/746 -4.8 -3.8 9.0
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Test Conditions / Setup

Test Location: CKC Laboratories, Inc. « 110 N. Olinda Place. Brea, CA 92821« 714 993 6112

Customer: Huaptec

Specification: Section 20.21(e)(8)(i)(F) Intermodulation Limits

Work Order #: 100428 Date: 3/21/18 and 5/15/2018
Test Type: Conducted Emissions

Tested By: E. Wong /S. Yamamoto

Software: EMITest 5.03.11

Equipment Tested:

Device Manufacturer Model # S/IN

Configuration 1

Support Equipment:

Device Manufacturer Model # S/IN
Configuration 1

Test Conditions / Notes:

General test condition.

The equipment under test (EUT) is a Mobile Wideband Consumer Booster with direct contact coupling (cradle-
type) antenna.

The EUT is placed on the test bench. Evaluation performed at the Outside (Donor) and Inside (Server) antenna port.
The EUT Donor port is a MCX type connector and 50-ohm impedance.

The EUT Server/DL port /is type UFL connector and 50-ohm impedance.

Part 22

UL: 824-849MHz

DL: 869-894MHz

Part 24

UL: 1850-1915MHz

DL: 1930-1995MHz

Part 27

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure:

The test was performed in accordance with the FCC document: 935210 D03 Signal Booster Measurements v04r01,
dated October 27, 2017.

Firmware: 2.0

Test environment conditions:
Temperature: 20 -25°C
Relative Humidity: 37-45 %
Pressure: 100kPa

Device is powered by a provided 5V USB/12V Automotive adaptor

Modification #1 was in place during testing.
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Test Equipment:

Asset # Description Manufacturer Model Calibration Date Cal Due Date

03420 Signal Generator Agilent E4438C 6/9/2017 6/9/2019

P07037 RF Signal Generator Agilent E4432B 10/6/2016 10/6/2018
32026-29094K-

P06544 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019
32026-29094K-

02946 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019

02672 Spectrum Analyzer Agilent E4446A 3/2/2017 3/2/2019
PHASEFLEX

P0O6664 Cable Gore FJROINO1036.0 3/31/2018 3/31/2020

P07086 Power Divider/Combiner Anaren 42000 1/24/2017 1/24/2019

Summary of Results

Pass: As shown on the plots, all intermodulation products are measured below -19dbm limit.

Inter Modulation Product
Frequency Pre AGC Limit
(MHz) (dBm) (dBm) Results

UL 1710-1755 -24.2 -19 Pass
UL 1850-1915 -30.0 -19 Pass

UL 824-894 -24.0 -19 Pass

UL 698-716 -34.0 -19 Pass

UL 776-787 -34.2 -19 Pass
DL 2110-2155 -77.0 -19 Pass
DL 1930-1995 -79.0 -19 Pass

DL 869-894 -91.7 -19 Pass

DL 728-746 -83.3 -19 Pass

DL 746-757 -81.4 -19 Pass

Note: The EUT maintains compliance with the intermodulation limit at input power of AGC+10dB
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2 Agilent 11:04:18 Mar 21, 2018

*Htten 34 dB

Center 707.000 MHz
wRes BW 3 . o\VBHW 10 kHz
UL_698-716_707MHz

i Agilent 11:11:44 Mar 21, 2018

*Htten 34 dB

|

\Wl'

*VBW 10 kHz

UL_776-787_779.7MHz
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i Agilent 16:16:86 May 15, 20818 R T

. 1.200 MH:
ras BW 3 kiz

Marker T X
1 1) 838,299 21

832,899 5 |

UL_824-849_831.2MHz_d

o Agilent 11:27:13 Mar 21, 2018 R T
Mkrel 1.715 099 4 GHz
Ref 15.1 dBm *Htten 34 dB 30.818 dBm

PO g e e U

oVBHW 18 kHz

UL_1710-1755_ 1716MHz
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o Agilent 11:32:35 Mar 21, 2018 R T
Mkrl 1.866 099 4 GHz
sHtten 34 dB -24.199 dBm

*Htten 18 dB

Center 734.500 @ MAz
wRes BW 3 kH2 +VBH 10 kHz

DL_728-746_ 734.5MHz
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5 Agilent 12:33:18 Mar 21, 2018 R T

*Htten 10 dB -81.409 dBm

oVBHW 10 kHz

DL_746-757_748.5MHz

i Agilent 12:36:14 Mar 21, 2018 R T
799 4 MKz

Ref —-13.4 dEm sHtten 10 dB -91.658 dBm

sVBW 10 kHz

DL_869-894_ 878.7MHz
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5 Agilent 12:41:56 Mar 21, 2018 R T

799 4 GHz
*sHtten 19 dB 79.029 dBm

*Htten 18 dB

Center 2.141 800 0 GHz
WRes BW 3 kHz SUBH 10 kHz

DL_2110-2155_2141.8MHz
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Test Conditions / Setup

Test Location: CKC Laboratories, Inc. « 110 N. Olinda Place. Brea, CA 92821« 714 993 6112

Customer: Huaptec

Specification: Section 20.21(e)(8)(i)(E) Out of Band Emission Limits

Work Order #: 100428 Date: 3/21, 23, and 24, 2018
Test Type: Conducted Emissions

Tested By: S. Yamamoto

Software: EMITest 5.03.11

Equipment Tested:

Device Manufacturer Model # S/IN

Configuration 1

Support Equipment:

Device Manufacturer Model # S/IN
Configuration 1

Test Conditions / Notes:

General test condition.

The equipment under test (EUT) is a Mobile Wideband Consumer Booster with direct contact coupling (cradle-
type) antenna.

The EUT is placed on the test bench. Evaluation performed at the Outside (Donor) and Inside (Server) antenna port.
The EUT Donor port is a MCX type connector and 50-ohm impedance.

The EUT Server/DL port /is type UFL connector and 50-ohm impedance.

Part 22

UL: 824-849MHz

DL: 869-894MHz

Part 24

UL: 1850-1915MHz

DL: 1930-1995MHz

Part 27

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure:

The test was performed in accordance with the FCC document: 935210 D03 Signal Booster Measurements v04r01,
dated October 27, 2017.

Firmware: 2.0

Test environment conditions:
Temperature: 20 -25°C
Relative Humidity: 37-45 %
Pressure: 100kPa

Device is powered by a provided 5V USB/12V Automotive adaptor
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Test Equipment:
Asset # Description Manufacturer Model Calibration Date Cal Due Date
03420 Signal Generator Agilent E4438C 6/9/2017 6/9/2019
RF Signal .
P07037 Generator Agilent E4432B 10/6/2016 10/6/2018

32026-29094K-
P06544 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019

32026-29094K-
02946 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019

02672 Spectrum Analyzer  Agilent E4446A 3/2/2017 3/2/2019

Summary of Results

Pass: As indicated in plots below, all OBE are under the limit of -19dBm.

GSM
Low High
Out of Band Emission Out of Band Emission
Fr((e:nu:zr)lcy Pre AGC (:i;nr:) Results Frt(e:ﬂu:zr)lcy Pre AGC (Ijanr:) Results
UL 1710-1755 -32.7 -19 Pass UL 1710-1755 -31.6 -19 Pass
UL 1850-1915 -31.6 -19 Pass UL 1850-1915 -33.8 -19 Pass
UL 824-849 -32.3 -19 Pass UL 824-849 -31.1 -19 Pass
UL 698-716 -27.5 -19 Pass UL 698-716 -28.4 -19 Pass
UL 776-787 -29.4 -19 Pass UL 776-787 -29.8 -19 Pass
DL 2110-2155 -34.6 -19 Pass DL 2110-2155 -35.7 -19 Pass
DL 1930-1995 -37.0 -19 Pass DL 1930-1995 -38.1 -19 Pass
DL 869-894 -36.1 -19 Pass DL 869-894 -37.7 -19 Pass
DL:728-746 -41.0 -19 Pass DL:728-746 -35.9 -19 Pass
DL 746-757 -34.2 -19 Pass DL 746-757 -40.7 -19 Pass
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CDMA (alternative 1.25 MHz AWGN)

-MA"IQ::‘IIHQ the Future
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Low High
Out of Band Emission Out of Band Emission

Fr((elc\]nu:zr;cy Pre AGC (:;nr:) Results Frt(e:nu:zr;cy Pre AGC (:;::) Results
UL 1710-1755 -31.1 -19 Pass UL 1710-1755 -32.6 -19 Pass
UL 1850-1915 -37.7 -19 Pass UL 1850-1915 -57.2 -19 Pass

UL 824-849 -30.9 -19 Pass UL 824-849 -23.3 -19 Pass

UL 698-716 -38.7 -19 Pass UL 698-716 -38.5 -19 Pass

UL 776-787 -39.9 -19 Pass UL 776-787 -39.5 -19 Pass
DL 2110-2155 -80.9 -19 Pass DL 2110-2155 -80.5 -19 Pass
DL 1930-1995 -81.2 -19 Pass DL 1930-1995 -81.0 -19 Pass

DL 869-894 -84.6 -19 Pass DL 869-894 -86.8 -19 Pass

DL:728-746 -89.7 -19 Pass DL:728-746 -87.5 -19 Pass

DL 746-757 -90.1 -19 Pass DL 746-757 -87.9 -19 Pass

LTE (alternative 4.1MHz AWGN)
Low High
Out of Band Emission Out of Band Emission

Fr((e:nu:zr)lcy Pre AGC (:i;nr:) Results Frt(e:ﬂu:zr)lcy Pre AGC (Ijanr:) Results
UL 1710-1755 -25.0 -19 Pass UL 1710-1755 -22.9 -19 Pass
UL 1850-1915 -30.9 -19 Pass UL 1850-1915 -35.3 -19 Pass

UL 824-849 -28.7 -19 Pass UL 824-849 -30.7 -19 Pass

UL 698-716 -29.5 -19 Pass UL 698-716 -28.5 -19 Pass

UL 776-787 -29.7 -19 Pass UL 776-787 -33.5 -19 Pass
DL 2110-2155 -39.6 -19 Pass D L2110-2155 -38.5 -19 Pass
DL 1930-1995 -38.5 -19 Pass DL 1930-1995 -40.8 -19 Pass

DL 869-894 -59.8 -19 Pass DL 869-894 -58.7 -19 Pass

DL:728-746 -62.1 -19 Pass DL:728-746 -56.7 -19 Pass

DL 746-757 -55.6 -19 Pass DL 746-757 -63.1 -19 Pass

Note: The EUT also maintains compliance with the out-of-band emissions limit at input power indicated in section

5.5.
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CDMA

2 Agilent 16:48:52 Mar 21, 2018 R T

*Htten 34 dB

Start 637.700 @ MHz Stop 698.060 @ MHz

#Res BH 198 kHz *YEH 308 kHz

*Htten 34 dB

716.800 00 MHz Stop 716.3
es BW 198 kH2 +YBH 300 kHz Sweep 1.025 ms

UL_698-716_CDMA_ 716- 716.3MHz_H_PreAGC
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¢ Agilent 17:17:81 Mar 21, 2018 R T

Ref 22.5 dBm sHtten 34 dB

Stop 776.000 @ MHz

+YBH 300 kHz

e 3 MHz
*sHtten 34 dB 455 dBm

B0 @ MHz
+YBH 300 kHz ~ 5 ms (788 pts)

UL_776-787_CDMA_ 787- 787.3MHz_H_PreAGC
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5 Agilent 11:37:25 Mar 23, 2018 R T

*Htten 3

stop 824.000 @ MHz
+YBH 300 kHz Sweep 1.025 ms (788 pts)

*Htten 34 dB

Stop 849,300 @ MHz

*VEH 108 kHz / (788 pts)

UL_824-849_CDMA_ 849- 849.3MHz_H_PreAGC_30kHz
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5 Agilent 16:21:21 Mar 23, 2018 R T
Mkrl 1.710 889 GH
sHtten 24 dB -31.151

44.4

WUBH 1 MHz

UL_1710-1755_CDMA_ 1707- 1715.5MHz_L_PreAGC

4 Agilent 12:51:07 Mar 23, 2018 R T

*Htten 34 dB

44.7

oVBW 1 MHz weep 1.025 ms

UL_1710-1755_CDMA_ 1749.5- 1758MHz_H_PreAGC
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5 Agilent 17:29:34 Mar 23, 2018 R T

"Htten S

48.2

WUBH 1 MHz

UL_1850-1915_CDMA_ 1847- 1855.5MHz_L_PreAGC

2 Agilent 17:04:05 Mar 23, 2018 R T
Mkrl 1.915
*Htten 34 dB

46.2

oVBHW 1 MHz

Lowe:

UL_1850-1915_CDMA_ 1909.5- 1918MHz_H_PreAGC
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¢ Agilent 13:05:51 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
nHvg

+VBH 300 kHz

¥ MHz
Ref @ dBm *Htten 10 dB 87.549 dBm
nHvg

Start 746.999 0 MHz

wRes BH 108 kHz *VEH 308 kHz

DL_728-746_CDMA_ 746- 746.3MHz_H_PreAGC
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5 Agilent 13:19:85 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB -98.114 dBm
nHvg

745.700 © MHz Stop 746.000 0 MHz
:es BW 198 kHz *VBH 300 kHz Sweep 1.025 ms (708 pts)

DL_746-757_CDMA_ 745.7- 746MHz_L_PreAGC

i Agilent 13:14:39 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
nFvg

Start 757.000 @ MHz Stop 757.300 0 MHz
wRes BW 198 kH2 +YBH 300 kHz (788 pts)

DL_746-757_CDMA_ 757- 757.3MHz_H_PreAGC
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¢ Agilent 13:33:18 Mar 24, 2018 R T

Ref @ dBm *sHtten 19 dB -84.620 dBm
nHvg

> 9.000 @ MHz
+YBH 300 kHz 025 ms (788 pts)

Ref @ dBm *Htten 10 dB
nFvg

Start 594.900 @ MHz Stop 8£94.300 0 MHz
wRes BW 198 kHz +YBH 300 kHz Sweep 1.025 ms (708 pts)

DL_869-894_CDMA_ 894- 894.3MHz_H_PreAGC
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e Agilent 13:57:48 Mar 24, 2018 R T

*Htten 12 dB

2 Da
s B 1 kHz weep 1.025 ms

RMS Rgsults

ver

DL_1930-1995_CDMA_ 1927- 1935.5MHz_L_PreAGC

i Agilent 13:46:30 Mar 24, 2018 —
Mkrl 1.995 999 GHz
*Htten 12 dB Ca

-64.1

DL_1930-1995_CDMA_ 1989.5- 1998MHz_H_PreAGC
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o Agilent 14:14:58 Mar 24, 2018 R T

DL_2110-2155_CDMA_ 2107- 2115.5MHz_L_PreAGC

4 Agilent 14:07:18 Mar 24, 2018 R T

*Htten 12 dB

DL_2110-2155_CDMA_ 2149.5- 2158MHz_H_PreAGC
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(9]
7]
<

2 Agilent 16:46:08 Mar 21, 2018 R T

Ret 22.4 dBm *Htten 34 dB

"Hvg

*YEH 108 kHz

*Htten 34 dB

Start 697.700 0 MHz Sto 18.000 0 MHz

s BW 108 kHz *YBH 300 kHz Sweep s (788 pts)

UL_698-716_GSM_ 697.7- 698MHz_L_PreAGC_100kHz
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5 Agilent 16:31:36 Mar 21, 2018 R T

Ref 22.4 dBm sHtten 34 dB -28.414 dBm

+YBH 100 kHz s (/88 pts)

*Htten 34 dB

t 716.900 0 MHz - 16.300 0 MHz
EW 198 kH2 +YBH 300 kHz ms (788 pts)

UL_698-716_GSM_ 716- 716.3MHz_H_PreAGC_100kHz
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5 Agilent 17:12:18 Mar 21, 2018 R T

Ref 22.5 dBm sHtten 34 dB

Stop 776.000 @ MHz

*YEH 108 kHz

i Agllent 17:51:26 Mar 21, 2018 R T

*Htten 34 dB

76.000 @ MHz
+YBH 300 kHz S 5 ms (788 pts)

UL_776-787_GSM_ 775.7- 776MHz_L_PreAGC_100kHz
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2 Agilent 16:59:804 Mar 21, 2018 R T

Ref 22.5 dBm sHtten 34 dB

+YBH 100 kHz . s (/88 pts)

*Htten 34 dB

300 0 MHz
+YBH 300 kHz ms (788 pts)

UL_776-787_GSM_ 787- 787.3MHz_H_PreAGC_100kHz
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5 Agilent 11:05:38 Mar 23, 2018 R T

*sHtten 34 dB

824.000 @ MHz

s (788 pts)

i Agilent 10:04:37 Mar 23, 2018 R T
Mkrl 249.006 4 MHz
sHtten 34 dB -31.866 dBm

ST Stop 849.360 0 MHz
*YBH 100 kHz ms (788 pts)

UL_824-849_GSM_ 849- 849.3MHz_H_PreAGC_30kHz
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5 Agilent 10:05:35 Mar 23, 2018 R T

sHtten 34 dB

+YBH 300 kHz

710 26
wRes BW 38 kHz

RMS Results fro

ver

UL_1710-1755_GSM_ 1707- 1713.4MHz_L_PreAGC
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e Agilent 12:46:26 Mar 23, 2018 R T

*sHtten 34 dB

1 200 GHz
Res BW 30 kMz
RMS Rgsults

Frrie ver

UL_1710-1755_GSM_ 1751.6- 1758MHz_H_PreAGC_30kHz

i Agllent 17:32:59 Mar 23, 2018 R T

*Htten 34 dB

RMS Results rro

arrier Pover

400.000 kH2

UL_1850-1915_GSM_ 1847- 1853.4MHz_L_PreAGC
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5 Agilent 16:43:04 Mar 23, 2018 R T

*Htten 34 dB

i\

500 GHz
S 109 kHz
RMS Results froq ¢

arrier Pover

UL_1850-1915_GSM_ 1911.6- 1918MHz_H_PreAGC

i Agllent 13:03:29 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB

#Res BH 198 kHz *VBH 308 kHz

DL_728-746_GSM_ 727.7- 728MHz_L_PreAGC
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2 Agilent 12:49:29 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
nHvg

Start 746,900 0 MHz Stop 746.300 0 MHz
wRes BW 198 kHz +VBH 300 kHz Sweep 1.025 ms

DL_728-746_GSM_ 746- 746.3MHz_H_PreAGC

i Agllent 13:17:25 Mar 24, 2018 R T

Mkrl 746.000 8 MHz
Ref @ dBm *Htten 10 dB -34.288 dBm
nHvg

Start 745.700 9 MHz Stop 746.000 0 MHz

wRes BH 108 kHz *VEH 308 kHz

DL_746-757_GSM_ 745.7- 746MHz_L_PreAGC
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i Agilent 13:10:49 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
nHvg

art 757.006 0 MHz
2es BH 1988 kHz *UBH 300 kHz

DL_746-757_GSM_ 757- 757.3MHz_H_PreAGC

i Agllent 13:31:51 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
nFvg

»9.000 0 MHz

+YBH 300 kHz Sweep 1.025 ms (788 pts)

DL_869-894_GSM_ 868.7- 869MHz_L_PreAGC
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2 Agilent 13:27:09 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
"Hvg

9 MHz
198 kHz +VBH 300 kHz

DL_869-894_GSM_ 894- 894.3MHz_H_PreAGC

%

Agllent 13:53:18 Mar 24, 2018 R T

*Htten 12 dB

180 kHz

RMS Results rro

srrier Pover

DL_1930-1995_GSM_ 1927- 1933.4MHz_L_PreAGC
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2 Agilent 13:40:48 Mar 24, 2018 R T

994 800 GHz
W 108 kHz

DL_1930-1995_GSM_ 1991.6- 1998MHz_H_PreAGC

i Agilent 14:12:09 Mar 24, 2018 R T
Mkrl 2.110 &

-34.61

Center 2.116

wRes BW 100 kHz

RMS

Results ¢

e

DL_2110-2155_GSM_ 2107- 2113.4MHz_L_PreAGC
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5 Agilent 14:83:39 Mar 24, 2018 R T

S 899 GHz

® dBm

RMS Rgsults

Frrie

DL_2110-2155_GSM_ 2151.6- 2158MHz_H_PreAGC
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LTE

5 Agilent 16:52:84 Mar 21, 2018 R T

*Htten 34 dB

Stop 698.060 @ MHz
+YBH 300 kHz Sweep 1.0 s (788 pts)

UL_698-716_LTE_ 697.7- 698MHz_L_PreAGC

i Agllent 16:36:36 Mar 21, 2018 R T

*Htten 34 dB

Stop 7

+YEH 308 kHz Sweep 1.025 ms

UL_698-716_LTE_ 716- 716.3MHz_H_PreAGC
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¢ Agilent 17:26:87 Mar 21, 2018 R T

Ref 22.5 dBm *Htten 34 dB

"Hvg

: 176.000 @ MHz
+YBH 300 kHz Sweep 1.025 ms (788 pts)

UL_776-787_LTE_ 775.7- 776MHz_L_PreAGC

5 Agilent 17:06:41 Mar 21, 2018 R T
909 8 MHz
Ref 22.5 dBm *sHtten 34 dB 33.564 dBm
"Hvg

787.008 0 MHz Stop 787.300 @ MHz

wRes BHW 108 kHz *VEH 308 kHz N / (788 pts)

UL_776-787_LTE_ 787- 787.3MHz_H_PreAGC
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5 Agilent 11:38:53 Mar 23, 2018 R T

sHtten 34 dB

stop 824.000 @ MHz
+YBH 300 kHz Sweep 1.025 ms (788 pts)

*Htten 34 dB

Start 849,000 © MHz Stop 849,300 @ MHz

wRes BH 108 kHz *YBH 308 kHz / (788 pts)

UL_824-849_LTE_ 849- 849.3MHz_H_PreAGC
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5 Agilent 16:10:50 Mar 23, 2018 R T

12 500 GHz

899 kHz

RMS Results ¢

srrier P

2 Agilent 15:29:24

RMS Results fro

arrier Pe

Mkrl 1.710 889

Span 11 MHz

UBH 629 kHz cep 1.025 ms

UL_1710-1755_LTE_ 1707- 1718MHz_L_PreAGC

Mar 23, 2018 R T

B4 pts)

Mkrl 1.755 688 GHz

oYBH 629 kHz weep 1.025 ms

UL_1710-1755_LTE_ 1747- 1758MHz_H_PreAGC

946 dBm

Hz

/99 pts)
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5 Agilent 17:23:43 Mar 23, 2018 R T

sHtten 24 dB

*VBH 300 kHz

UL_1850-1915_LTE_ 1847- 1858MHz_L_PreAGC

i Agllent 17:19:34 Mar 23, 2018 R T

*Htten 34 dB

500 GHz Span 11 MHz
kHz oVBHW 1 MHz weep 1.025 ms (700 pts)
RMS Results ¢,

arrie v

5.008 MHz

5.000008 MHz

UL_1850-1915_LTE_ 1907- 1918MHz_H_PreAGC
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2 Agilent 13:08:00 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
"Hvg

728.000 0 MHz

+YBH 300 kHz 'S ms (788 pts)

746,001 4 MHz
Ref @ dBm sHtten 10 dB -56.755 dBm
nHvg

Start 746,900 0 MHz Stop 746.300 @ MHz

wRes BH 108 kHz *YBH 308 kHz (788 pts)

DL_728-746_LTE_ 746- 746.3MHz_H_PreAGC
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¢ Agilent 13:21:43 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
"Hvg

Stop 746.000 @ MHz
+YBH 300 kHz Sweep 1.025 ms (788 pts)

DL_746-757_LTE_ 745.7- 746MHz_L_PreAGC

i Agilent 13:15:41 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
nfivg

Start 757.000 0 MHz Stop 757.300 0 MHz

wRes BW 198 kHz +YBH 300 kHz (788 pts)

DL_746-757_LTE_ 757- 757.3MHz_H_PreAGC
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2 Agilent 13:34:30 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
"Hvg

¥ B MHz 9.000 @ MHz
+YBH 300 kHz L ms (788 pts)

DL_869-894_LTE_ 868.7- 869MHz_L_PreAGC

i Agllent 13:29:53 Mar 24, 2018 R T

Ref @ dBm *Htten 10 dB
nfivg

Start 894,900 © MHz

wRes BH 108 kHz *VEH 308 kHz

DL_869-894 LTE_ 894- 894.3MHz_H_PreAGC
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32 500 GHz
309 kHz
RMS Rgsults F

208 MH2
5,008 MHz
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Span 11 MHz
oVBHW 1 MHz eep 1.025 ms (760 pts)

DL_1930-1995_LTE_ 1927- 1938MHz_L_PreAGC

i Agllent 13:49:09 Mar 24, 2018

H2
5,008 MHz

oVBHW 1 MHz weep 1.025 ms (700 pts)

DL_1930-1995_LTE_ 1987- 1998MHz_H_PreAGC
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5 Agilent 14:17:50 Mar 24, 2018 R T

WUBH 1 MHz

DL_2110-2155_LTE_ 2107- 2118MHz_L_PreAGC

i Agllent 14:09:47 Mar 24, 2018 R T

an 11 MHz
oVBHW 1 MHz weep 1.025 ms (700 pts)

RMS Resu

arrie

5.008 MHz

DL_2110-2155_LTE_ 2147- 2158MHz_H_PreAGC
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Test Conditions / Setup

Test Location: CKC Laboratories, Inc. « 110 N. Olinda Place. Brea, CA 92821« 714 993 6112

Customer: Huaptec

Specification: Section 2.1051 Measurements required: Spurious emissions at antenna terminals
Work Order #: 100428 Date: 3/23 and 24, 2018
Test Type: Conducted Emissions

Tested By: S. Yamamoto

Software: EMITest 5.03.11

Equipment Tested:

Device Manufacturer Model # S/IN

Configuration 1

Support Equipment:

Device Manufacturer Model # S/IN
Configuration 1

Test Conditions / Notes:

General test condition.

The equipment under test (EUT) is a Mobile Wideband Consumer Booster with direct contact coupling (cradle-
type) antenna.

The EUT is placed on the test bench. Evaluation performed at the Outside (Donor) and Inside (Server) antenna port.
The EUT Donor port is a MCX type connector and 50-ohm impedance.

The EUT Server/DL port /is type UFL connector and 50-ohm impedance.

Part 22

UL: 824-849MHz

DL: 869-894MHz

Part 24

UL: 1850-1915MHz

DL: 1930-1995MHz

Part 27

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure:

The test was performed in accordance with the FCC document: 935210 D03 Signal Booster Measurements v04r01,
dated October 27, 2017.

Firmware: 2.0

Test environment conditions:
Temperature: 20 -25°C
Relative Humidity: 37-45 %
Pressure 100kPa

Device is powered by a provided 5V USB/12V Automotive adaptor

Visual inspection of analyzer trace from 9kHz-30MHz, no emission found, trace not included in plot
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Test Equipment:

Asset # Description Manufacturer Model Calibration Date Cal Due Date

03420 Signal Generator Agilent E4438C 6/9/2017 6/9/2019

P07037 RF Signal Generator Agilent E4432B 10/6/2016 10/6/2018
32026-29094K-

P06544 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019
32026-29094K-

02946 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019

02672 Spectrum Analyzer Agilent E4446A 3/2/2017 3/2/2019

Summary of Results

Pass: As summarized in plots below, the conducted spurious emissions are within limits.

9 kHz-30 MHz
No Conducted Spurious Emissions were found within 20dB of the limit.

The 1559-1610 band was also investigated and found emission within limits using applied correction.
(see calculation below).

Limit Line Calculation*

Antenna Gain- cable L Limit line Limit line EIRP
Frequency loss Limit line EIRP EIRP corrected
) (dBi) e el (dBm) (dBm)
UL 776-787 8.8 -70.0 -40 -48.8

Antenna kitting 11-30400, Antenna gain= +10dBi, cable loss = 1.2
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LIMIT LINE FOR SPURIOUS CONDUCTED EMISSION

REQUIRED ATTENUATION
Limit line (dBuV)

VaBuv

Attenuation

Limit line

= 43+10 LOG P DB
V dsw - Attenuation

\Y

= 20Lo
J 1x10°

- 20(Log V - Log1x10°)
= 20LogV —-20Loglx10°®
= 20LogV -20(-6)

= 20LogV +120

= 43+10LogP

2

43+10Log V?

- 43+10(LogV? -LogR)
= 43+10(2LogV -LogR)
= 43+20LogV-10LogR

V dsuw - Attenuation
= 20 Log V + 120 — (43 + 20 Log V — 10Log R)

= 20 LogV+120-43-20 Log V + 10Log R

20 Log V +120 - 43 - 20 Log V + 10Log R

120-43 + 10 Log 50 Note: R=50Q
120-43 +16.897
94 dBuV at any power level

Page 67 of 210
Report No.: 100428-9A



‘I\/Wltrr-tlng the Future

LABORATORIES, INC.

AN 1682\ a2 e R 1 [Freaichamnel
Vil 9 kHz
Red 24.5 dBm #Atten 34 dB .20.18 dBm : o%me!:o ;rm .

Stant Freq
9.00000000 kHz

Stop Freq
200.000000 MH2

CF Step
19 9991000 MH2
Alo M

=

!

Freq Ofiset
0.00000000 Hz

Signai Track

Start 8 kHz Sicp 200,000 NHz
#Res EW 1 Nz Sweep 1.092 ms (8192 pis)

UL_698-716MHz_L1

¥ Agllent 145527 Mar 24,2018 R T [FreqChannel
Mir1 222,854 MMz

Rel 24.5 dB #Atten 34 0B 47,63 dB Cenler Freq
= = = 300000000 MHz

Start Freq
200.000000 MHz

Stop Freq
400.000000 MH2

CF Siep
200000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track

Start 200.000 MHz Sicp 400,000 NHz
#Res EW 1 NHz Sweep 1.092 ms (8192 pls)

UL_698-716MHz_L2
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J< Aglient 150018 Mar 24, 2018 R T [ PeakSearch
ki1 697.85 MHz
Red 24.5 dBm #Atten 34 dB <37.73 dBm Next Peak

Nexi Pk Right

Next Pk Laft

Min Search

Pk-Pk Search

Mkr & CF

Star! 400,00 NHz Sicp 697.90 MHz 1l\dac:rze

#Res EW 1 Nz Sweep 1.092 ms (8192 pis)

UL_698-716MHz_L3

¥ Agllent 150051 Mar 24, 2018 R T [FreqChannel
NMir1 718.34 MMz

Ret 245 dBm #Atten 34 dB 37.95 B Cenler Fraq

858 050000 MH2

Start Freq
716.100000 MHz

Stop Freq
1.00000000 GHz

CF Siep
283500000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Star! T16.10 NHz Stop 1.000 00 Gz
#Res EW 1 NHz SVEW 3 NH2 Sweep 1.092 ms (8192 pis)

UL_698-716MHz_R1
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¥ Aglient 150123 Mar 24, 2018 R T [FreqiChannel
Mkl 3.227 9 GHz
Rel 24.5 dBm #Atten 34 dB 45.22 dBm Cenler Freq
250000000 GHz

Start Freq
1.00000000 GHz

Stop Freq
4.00000000 GHz

CF Siep
300 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 1.000 0 GHz Stop 4.000 0 GHz
#Res EW 1 Nz Sweep 5461 ms (8192 pis)

UL_698-716MHz_R2

¥ Agllent 150154 Mar 24 2018 R T [FreqChannel
7.075 1 GHz
Ret 24.5 dBm #Atten 34 dB 43.22 dBm : Cener Z’afu

Start Freq
4 00000000 GHz

Stop Freq
8.00000000 GHz

CF Siep
400 000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Star! 4,000 0 GHz Stop 8.000 0 GHz
#Res EW 1 MMz SVEW 3 NH2 Sweep 7.099 ms (8192 pls)

UL_698-716MHz_R3
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3¢ Aglient 150410 Mar 24, 2018 R T [FreqiChannel
Wil 9kHz
Red 24.6 dBm #Atten 34 dB .20.37 dBm m(a:%g!‘e;o;rmz

Stant Freq
9.00000000 kHz

Stop Freq
200.000000 MH2

CF Siep
19 9991000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 9 kHz Sicp 200,000 MMz
#Res EW 1 Nz Sweep 1.092 ms (8192 pis)

UL_776-787MHz_L1

¥ Agllent 150451 Mar 24, 2018 R T [FreqChannel
Mkr1 263.191 NHz
Ret 24.6 dBm #Atten 34 dB 47.97 dBre wgeﬂlet ;':&z

Start Freq
200.000000 MHz

Stop Freq
400.000000 MH2

CF Siep
200000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 200,000 Mz Sicp 400,000 NHz
#Res EW 1 NHz SVEW 3 NH2 Sweep 1.092 ms (8192 pis)

UL_776-787MHz_L2
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¥ Aglient 150523 Mar 24, 2018 R T [FreqiChannel
Mir! 77585 MHz
Rel 24.6 dBm #Atten 34 dB .29.69 dBm ssgonlet ;r:‘?{z

Start Freq
400.000000 MHz

Stop Freq
T75.900000 MH2

CF Skep
7.5500000 MHz

Signai Track
On ot

Start 400,00 NHz Stiop 775.90 MHz
#Res EW 1 Nz Sweep 1.092 ms (8192 pis)

UL_776-787MHz_L3

¥ Aglient 150500 Mar 24, 2018 R T [FreqChannel
Nkr1 787.100 WMz

Rel 24.6 dB #Atten 34 dB 3291 dB Conler Freq
— e — £33 550000 MHz

Start Freq
787.100000 MHz

Stop Freq
1.00000000 GHz

CF Siep
212800000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 787,100 MMz Stcp 1,000 000 GHz
#Res EW 1 NHz SVEW 3 NH2 Sweep 1.092 ms (8192 pis)

UL_776-787MHz_R1
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¥ Agllent 1506:33 Mar 24, 2018 R T [FreqiChannel
Mki1 3,104 1 GHz
Rel 24.6 dBm #Atten 34 dB 4484 dBre Center Freq
2 50000000 GHz

Start Freq
1.00000000 GHz

Stop Freq
4.00000000 GHz

CF Siep
300 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 1.000 0 GHz Stop 4.000 0 GHz
#Res EW 1 Nz Sweep 5461 ms (8192 pis)

UL_776-787MHz_R2

¥ Aglient 150709 Mar 24, 2018 R T [FreqChannel
Nilﬂ T SSSi’ GH:
Red 24.6 dBm #Atten 24 6B 42.78 dBre ! Cenler Z'gu

Start Freq
4 00000000 GHz

Stop Freq
8.00000000 GHz

CF Siep
400 000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Star! 4,000 0 GHz Stop 8.000 0 GHz
#Res EW 1 MMz SVEW 3 NH2 Sweep 7.099 ms (8192 pls)

UL_776-787MHz_R3
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¥ Aglient 150902 Mar 24, 2018 R T [FreqiChannel
ﬂiu! -] kHt
Red 24.6 dBm #Atten 34 dB 230.20 6B m(a:%g!‘e;o;rmz

Stant Freq
9.00000000 kHz

Stop Freq
200.000000 MH2

CF Siep
19 9991000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 9 kHz Sicp 200,000 MMz
#Res EW 1 Nz Sweep 1.092 ms (8192 pis)

UL_824-849MHz_L1

¥ Agllent 150948 Mar 24 2018 R T [FreqChannel

Mir1 38990 MMz

Red 24.6 dBm #Atten 34 dB 47.38 dBm W‘?M‘e‘ ;':&z

Start Freq
200.000000 MHz

Stop Freq
500.000000 MH2

CF Siep
300000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 200,00 Nz Sicp 500.00 MHz
#Res EW 1 NHz SVEW 3 NH2 Sweep 1.092 ms (8192 pis)

UL_824-849MHz_L2
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¥ Agllent 151208 Mar 24, 2018

#Aten 34 dB

Red 24.6 dBm

Start 500,00 NHz
#Res EW 1 NHz

¥ Aglient 151249 Mar 24 2018

Red 24.6 dBm #Aten 34 dB

Start 849,100 Mz
#Res EW 1 Nz

valtrr-tlng the Future

LABORATORIES, INC.

R T
Mir1 823.90 M4z
-38.76 dBm

[FreqChannel

Cenler Freq
661 950000 MHz

Start Freq
500.000000 MHz

Stop Freq
£23.900000 MH2

CF Step
323800000 MH2
Ao an|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Siop 823,80 MHz
Sweep 1.092 ms (8192 pls)

UL_824-849MHz_L3

R T
Mkr1 850,371 WMz
-36.80 dBm

[FreqiChannel

Cenler Freq
924 550000 MH2

Start Freq
849100000 MHz

Stop Freq
1.00000000 GHz

CF Stsp
150600000 MH2
Aulo Man |
Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Stcp 1,000 000 GHz
Sweep 1.092 ms (8192 pls)

SVEW I NH2

UL_824-849MHz_R1
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3¢ Aglient 15,1329 Mar 24, 2018 R T [FreqiChannel
Mki1 3,094 5 GHz

Rel 24.6 dBm #Atten 34 dB 4450 dBre Center Freq

300000000 GHz

Start Freq
1.00000000 GHz

Stop Freq
5.00000000 GHz

CF Siep
400 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 1.000 0 GHz Stop 5.000 0 GHz
#Res EW 1 Nz Sweep 7.099 ms (8192 pis)

UL_824-849MHz_R2

3¢ Agllent 151400 Mar 24, 2018 R T [FreqChannel
Mki1 7.093 5 GHz
Rel 24.6 dBm #Alten 34 ¢B 43.79 dBm : m;’gl

Start Freq
500000000 GHz

Stop Freq
500000000 GHz

CF Siep
400 000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 5.000 0 GHz Stop 9.000 0 GHz
#Res EW 1 NHz SVEW 3 NH2 Sweep 7.099 ms (8192 pis)

UL_824-849MHz_R3
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¥ Agllent 1517.58 Mar 24, 2018 R T !‘g;'g‘q',a;'a;,‘n'é,”
Mu! 8 kHt
Red 25.1 dBm #Atten 34 dB .29.41 dBme : o(a:%gftes:o ;r:& :

Stant Freq
9.00000000 kHz

Stop Freq
200.000000 MH2

CF Siep
19 9991000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 9 kHz Sicp 200,000 MMz
#Res EW 1 Nz Sweep 1.092 ms (8192 pis)

UL_1710-1755MHz_L1

¥ Agllent 151503 Mar 24,2018 R T [FreqChannel
Mir! 83081 MHz

Rel 25.1 dB #Atten 34 6B 43.03 dB Cenler Fraq
= i = £54.500000 MHz

Start Freq
200.000000 MHz

Stop Freq
1.70900000 GHz

CF Siep
150 500000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 200,00 NHz Stop 1.709 00 GHz
#Res EW 1 MMz SVEW I NH2 Sweep 2.73 ms (8192 pts)

UL_1710-1755MHz_L2
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35 Aglient 15,1650 Mar 24, 2018 R T [FreqiChannel
Mkt 1.763 1 GHz
Rel 25.1 dBm #Atten 34 dB 45.22 dBm Cenler Freq
337800000 GHz

Start Freq
175600000 GHz

Stop Freq
5.00000000 GHz

CF Siep
324 400000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Star! 1.756 0 GHz Stop 5.000 0 GHz
#Res EW 1 Nz #VEW 3 NH2 Sweep 5461 ms (8192 pis)

UL_1710-1755MHz_R1

¥ Agllent 152028 Mar 24, 2018 R T [FreqChannel
Nki1 6,942 6 GHz
Rel 25.1 dBm #Atten 34 dB -42.10 dBm 70%;%&;'&1

Start Freq
500000000 GHz

Stop Freq
500000000 GHz

CF Siep
400 000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 5.000 0 GHz Stop 9.000 0 GHz
#Res EW 1 NHz SVEW 3 NH2 Sweep 7.099 ms (8192 pis)

UL_1710-1755MHz_R2
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¥ Agllent 152055 Mar 24, 2018 R T ;‘g;é‘q',(;‘,;'a;,‘,,;,”
Mkt 12,835 7 GHz
Red 25.1 dBm #Atten 34 dB 4152 dBrm Cenler Freq
11.0000000 GHz

Start Freq
§.00000000 GHz

Stop Freq
130000000 GHz

CF Siep
400 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 8.000 0 GHz Stop 13.000 0 GHz
#Res EW 1 Nz Sweep 7.099 ms (8192 pis)

UL_1710-1755MHz_R3

J&  Aglient 152131 Mar 24 2018 R T [FreqChannel
Nikrt 15515 4 GHz
Ret 25.1 dBm #Atten 34 dB -39.92 dBr 15“:’"‘9‘ Z’afu

Start Freq
13 0000000 GHz

Stop Freq
17.0000000 GHz

CF Siep
400 000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 13.000 0 GHz Stop 17.000 0 Gz
#Res EW 1 NHz SVEW 3 NH2 Sweep 13,65 ms (8192 pis)

UL_1710-1755MHz_R4
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3¢ Aglient 152200 Mar 24, 2018 R T [FreqiChannel
Mkr1 17.281 77 GHz
Re 25.1 dBm #Atten 34 dB :30.36 dBrm Center Freq
17 5000000 GHz

Start Freq
170000000 GHz

Stop Freq
18 0000000 GHz

CF Siep
100 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 17.000 00 GHz Sicp 18.000 00 GHz
#Res EW 1 V2 Sweep 3.822 ms (8192 pis)

UL_1710-1755MHz_R5

¥ Agllent 152343 Mar 24, 2018 R T [FreqChannel
Wit 8k
Red 25.1 dBm #Atten 34 dB 3037 dBre 10%3:?'0;':&1

Start Freq
9.00000000 kHz

Stop Freq
200.000000 MH2

CF Siep
199991000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 9 kHz Sicp 200,000 NHz
#Res EW 1 MMz SVEW I NH2 Sweep 1.092 ms (8192 pls)

UL_1850-1915MHz_L1
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3¢ Agllent 152443 Mar 24 2018 R T [FreqiChannel
Mir1 832 35 MHz

Red 25.1 dBm #Atten 34 dB 4313 dBre Cenfer Freq
1. 02450000 GHz

Start Freq
200.000000 MHz

Stop Freq
184500000 GHz

CF Siep
164 900000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 200,00 MKz Stop 1.849 00 GHz
#Res EW 1 Nz Sweep 3276 ms (8192 pis)

UL_1850-1915MHz_L2

¥ Agllent 152534 Mar 24 2018 R T [FreqChannel
Nki1 3,842 6 GHz & £
Red 25.1 #Atten 3 444 enler Freq
el 25.1 dBm en 34 dB 9 dBm 3 45800000 GHz

Start Freq
1 91600000 GHz

Stop Freq
500000000 GHz

CF Siep
308 400000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Star1 1.918 0 GHz Stop 5.000 0 Gz
#Res EW 1 Nz SVEW I NH2 Sweep 5461 ms (8192 pis)

UL_1850-1915MHz_R1
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¥ Aglient 152609 Mar 24, 2018 R T ;‘g;é‘q',(;‘,;'a;,‘,,;,”
Mki1 6.8450 GHz

Ret 25.1 dBm #Atten 34 dB 42.76 dBre Center Freq

7 00000000 GHz

Start Freq
500000000 GHz

Stop Freq
5 00000000 GHz

CF Siep
400 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 5.000 0 GHz Stop 9.000 0 GHz
#Res EW 1 Nz #VEW 3 NH2 Sweep 7.099 ms (8192 pis)

UL_1850-1915MHz_R2

J&  Aglient 152637 Mar 24 2018 R T [FreqiChannel
Nirt 11,910 0 GHz
Red 25.1 dBm #Atten 34 dB 42.92 dBm ”C-’"‘e‘ Z’afu

Start Freq
§.00000000 GHz

Stop Freq
130000000 GHz

CF Siep
400 000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 9.000 0 GHz Stop 13.000 0 Gz
#Res EW 1 NHz SVEW 3 NH2 Sweep 7.099 ms (8192 pis)

UL_1850-1915MHz_R3
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¥ Agllent 15:27.05 Mar 24, 2018 R T [FreqiChannel
Wikrt 13,6739 GHz
Ret 25.1 dBm #Atten 34 dB :38.14 dBre Cenlar Freq
15,0000000 GHz

Start Freq
130000000 GHz

Stop Freq
17.0000000 GHz

CF Siep
400 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 13.000 0 GHz Stop 17.000 0 Gz
#Res EW 1 Nz #VEW 3 NH2 Sweep 1365 ms (8192 pis)

UL_1850-1915MHz_R4

¥ Agllent 152733 Mar 24, 2018 R T [FreqChannel
Nirt 17,363 0 GHz

Ref 2.1 dB #Atten 34 B -38.76 dB Cenler Freq
= = = 18 5000000 GHz

Start Freq
17 0000000 GHz

Stop Freq
200000000 GHz

CF Siep
300 000000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 17.000 0 GHz Stop 20.000 0 Gz
#Res EW 1 NHz SVEW 3 NH2 Sweep 1529 ms (8192 pis)

UL_1850-1915MHz_R5
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¥ Aglient 153238 Mar 24, 2018

R T
Mhr! 8 kHz
48.35 dBm

[FreqChannel

Red 4.6 dBm

#Atten 16 dB Conlar Freq

100.004500 MHz

Stant Freq
i 9.00000000 kHz

Stop Freq
200.000000 MH2

CF Siep
19 9991000 MH2
Alo

Freq Ofiset
0.00000000 Hz

Signai Track
On

Start 8 kHz
#Res EW 1 NHz

Sicp 200,000 NHz
Sweep 1.092 ms (8192 pls)

DL_728-746MHz_L1

¥ Aglient 153347 Mar 24, 2018 R

Mir1 718.55 Mz
£4.94 dBm

T [FreqiChannel

Cenler Freq
463 950000 MH2

#Aten 16 dB

Start Freq
i 200.000000 MHz

Stop Freq
727900000 MH2

CF Stsp
52 7600000 MH2
Aulo

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 200,00 Nz
#Res EW 1 Nz

Stop 727.90 MHz
Sweep 1.092 ms (8192 pls)

SVEW I NH2

DL_728-746MHz_L2

Man |

ot

Man |

Page 84 of 210

Report No.: 100428-9A



cK

valtrr-tlng the Future

LABORATORIES, INC.

¥ Agllent 153432 Mar 24,2018 R T [FreqChannel
M1 910.54 MMz

Rel 4.6 dBe #Atten 16 dB £4.59 dB Cenler Freq
Posk [ LA = §73 050000 MHz

Start Freq
i 745.100000 MHz

Stop Freq
1.00000000 GHz

CF Skep
253500000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track

Start 746.10 NHz Stop 1.000 00 Gz
#Res EW 1 Nz Sweep 1.092 ms (8192 pis)

DL_728-746MHz_R1

¥ Agllent 153508 Mar 24, 2018 R T [FreqChannel
Mki1 3.1257 GHz e

#Atten 16 dB £2.35 dB enler Freq

L L — 300000000 GHz

Start Freq
{  1.00000000 GHz

Stop Freq
500000000 GHz

CF Step
400000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Star1 1,000 0 GHz Stop 5.000 0 GHz
#Res EW 1 MMz SVEW 3 NH2 Sweep 7.099 ms (8192 pls)

DL_728-746MHz_R2

Aulo Man|

On o

Aulo Man |
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3 Agllent 153543 Mar 24 2018 R T [FreqiChannel
Nki1 7.0752 GHz
Red 4.6 dBm #Anen 16 dB 60.65 dBm 6 CE enlers 2’;‘;2

Start Freq
500000000 GHz

Stop Freq
800000000 GHz

CF Skep
300000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track

Start 5.000 0 GHz Stop 8.000 0 GHz
#Res EW 1 Nz Sweep 5461 ms (8192 pis)

DL_728-746MHz_R3

¥ Aglient 153705 Mar 24, 2018 R T [FreqChannel
MH Ql;ﬁl & £

#Aten 16 dB -48.85 dB onlar Freq

~AL — 100 004500 MHz

Start Freq
i 5.00000000 kHz

Stop Freq
200.000000 MH2

CF Step
199991000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 9 kHz Sicp 200,000 NHz
#Res EW 1 MMz SVEW I NH2 Sweep 1.092 ms (8192 pls)

DL_746-757MHz_L1

Aulo Man|

On o

Aulo Man |
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¥ Aglient 153748 Mar 24, 2018 R T [FreqiChannel
Mir1 734.24 MMz
Rel 4.6 dBm #Atten 16 dB £4.13 dBr ‘7(;%‘9' ;f:&z

Start Freq
i 200.000000 MHz

Stop Freq
745.900000 MH2

CF Siep
54 5500000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 200,00 MKz Stop 745.90 MHz
#Res EW 1 Nz #VEW 3 NH2 Sweep 1.092 ms (8192 pis)

DL_746-757MHz_L2

¥ Agllent 153825 Mar 24, 2018 R T [FreqChannel
Wkr1 867.533 WMz Cantet B
#Atten £4.72 dB et Freq
L — 878 550000 MHz

Start Freq
i 757.100000 MHz

Stop Freq
1.00000000 GHz

CF Siep
242900000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 757,100 MMz Stcp 1,000 000 GHz
#Res EW 1 NHz SVEW 3 NH2 Sweep 1.092 ms (8192 pis)

DL_746-757MHz_R1
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3¢ Aglient 153900 Mar 24, 2018 R T [FreqiChannel
Nks1 31839 GHz

Ret 4.6 cBm #Atten 16 dB £2.63 dBm Center Freq

300000000 GHz

Start Freq

Stop Freq
5.00000000 GHz

CF Skep
400000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track

Start 1.000 0 GHz Stop 5.000 0 GHz
#Res EW 1 Nz Sweep 7.099 ms (8192 pis)

DL_746-757MHz_R2

¥ Aglient 153929 Mar 24 2018 R T [FreqiChannel
Nilﬂ 7 0942 GH: P £

#Atten 16 dB £1.84 dB enler Freq

e — 50000000 GHz

Start Freq
|  5.00000000 GHz

Stop Freq
8.00000000 GHz

CF Step
300000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 5.000 0 GHz Stop 8.000 0 GHz
#Res EW 1 NHz SVEW 3 NH2 Sweep 5461 ms (8192 pis)

DL_746-757MHz_R3

| 100000000 GHz

Aulo Man|

On o

Aulo Man |
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3 Agllent 154041 Mar 24 2018 R T [FreqiChannel
Whr! 9 kHz
Rel 4.6 dBm #Anen 16 dB 48.35 dBm 10%:;?;0?:1?{:

Stant Freq
i 9.00000000 kHz

Stop Freq
200.000000 MH2

CF Siep
19 9991000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 9 kHz Sicp 200,000 MMz
#Res EW 1 Nz Sweep 1.092 ms (8192 pis)

DL_869-894MHz_L1

J& Aglient 154121 Mar 24 2018 R T [FreqChannel
M1 774.86 MMz & E
#Atten 54 enler Fraq
ften 16 dB 64.89 dBm 534 450000 MHz

Start Freq
i 200.000000 MHz

Stop Freq
£68.500000 MH2

CF Siep
658500000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 200,00 NHz Sicp 862.90 MHz
#Res EW 1 Nz SVEW I NH2 Sweep 1.638 ms (8192 pis)

DL_869-894MHz_L2
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¥ Agllent 154237 Mar 24,2018 R T [FreqChannel
Wkrt 2,889 19 GHz
Rel 4.6 dBm #Anen 16 dB £3.77 dBm Cenler Freq
194705000 GHz

Start Freq

Stop Freq
3.00000000 GHz

CF Skep
210 530000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track

Start 884,10 NHz Stop 3.000 00 Gz
#Res EW 1 Mz Sweep 3.822 ms (8192 pis)

DL_869-894MHz_R1

¥ Agllent 154312 Mar 24, 2018 R T [FreqChannel
Nilﬂ 8!055 GH: & £

#Aten 16 dB £2.31 dB enler Freq

L L — 500000000 GHz

Start Freq
300000000 GHz

Stop Freq
7.00000000 GHz

CF Step
400000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Star! 3.000 0 GHz Stop 7.000 0 GHz
#Res EW 1 MMz SVEW 3 NH2 Sweep 7.099 ms (8192 pis)

DL_869-894MHz_R2

| £94.100000 MHz

Aulo Man|

On o

Aulo Man |
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¥ Aglient 154338 Mar 24, 2018 R T [FreqiChannel
Wkt 10,351 0 GHz

Red 4.6 dBm #Aten 16 dB 51.84 dBre Cenler Freq

9.00000000 GHz

Start Freq

Stop Freq
11.0000000 GHz

CF Skep
400000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track

Start 7.000 0 GHz Stop 11.000 0 GHz
#Res EW 1 Nz Sweep 7.099 ms (8192 pis)

DL_869-894MHz_R3

¥ Agllent 154402 Mar 24 2018 R T [FreqChannel
Nirt 1833 4GHz

“Aen 57 Cenler Freq
ften 16 B $7.54 din 130000000 GHz

Start Freq
| 11.0000000 GHz

Stop Freq
150000000 GHz

CF Step
400000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 11,000 0 GHz Stop 15.000 0 Gz
#Res EW 1 NHz SVEW 3 NH2 Sweep 13,65 ms (8192 pis)

DL_869-894MHz_R4

| 7.00000000 GHz

Aulo Man|

On o

Aulo Man |
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¥ Aglient 154430 Mar 24, 2018 R T [FreqChannel
Nirt 17,380 7 GHz

Ret 4.6 cBm #Atten 16 dB 58.31 dBre Cenler Freq
17,0000000 GHz

Start Freq
i 150000000 GHz

Stop Freq
190000000 GHz

CF Siep
400 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Start 15.000 0 GHz Stop 19.000 0 GHz
#Res EW 1 Nz #VEW 3 NH2 Sweep 1365 ms (8192 pis)

DL_869-894MHz_R5

3¢ Agllent 154725 Mar 24, 2018 R T [FreqChannel
Nkr1 S kHz & £

#Aten 16 dB 48.94 dB: onlar Freq

~AL — 100 004500 MHz

Start Freq
9.00000000 kHz

Stop Freq
200.000000 MH2

CF Siep
199991000 MH2
Aulo Man |

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 9 kHz Sicp 200,000 NHz
#Res EW 1 MMz SVEW I NH2 Sweep 1.092 ms (8192 pls)

DL_1930-1995MHz_L1
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3 Agllent 154814 Mar 24 2018 R T [FreqiChannel
Mir1 745.66 MHz
Rel 5.1 ¢Bm #Atten 16 dB £2.74 B : gm?;ﬁz

Start Freq

Stop Freq
182900000 GHz

CF Skep
172 900000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track

Start 200,00 MKz Stop 1.929 00 Gz
#Res EW 1 Nz Sweep 3276 ms (8192 pis)

DL_1930-1995MHz_L2

¥ Aglient 154856 Mar 24, 2018 R T [FreqChannel
Nki1 2.388 0 GH2z & £

#Atten 16 dB £2.49 dB enler Freq

~AL — 348800000 GHz

Start Freq
1 99600000 GHz

Stop Freq
500000000 GHz

CF Step
300400000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Star 1.996 0 GHz Stop 5.000 0 Gz
#Res EW 1 Nz SVEW I NH2 Sweep 5461 ms (8192 pis)

DL_1930-1995MHz_R1

200.000000 MHz

Aulo Man|

On o

Aulo Man |
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¥ Agllent 154625 Mar 24, 2018

Red 5.1 dBm

#Anen 16 dB

Start 5.000 0 GHz
#Res EW 1 MMz

¥ Aglient 154552 Mar 24, 2018

#Aten 16 dB

Start $.000 0 GHz
#Res EW 1 NHz
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R T [FreqChannel
Whr! 8535 1 GHz

£1.35 dBm Cenler Freq

7.00000000 GHz

Start Freq
500000000 GHz

Stop Freq
5 00000000 GHz

CF Siep
400 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Stop 9.000 0 GHz
Sweep 7.099 ms (8192 pls)

DL_1930-1995MHz_R2

SR [FreqiChannel
ki1 12,848 6 GHz
60.84 B Cenler Freq

11.0000000 GHz

Start Freq
§.00000000 GHz

Stop Freq
130000000 GHz

CF Stsp

400 000000 MH2
Aulo Man |
Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Stop 13.000 0 Gz
Sweep 7.099 ms (8192 pis)

SVEW I NH2

DL_1930-1995MHz_R3
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3¢ Aglient 155020 Mar 24, 2018 R T [FreqiChannel
Nirt 13834 7 GHz
Rel 5.1 ¢Bm #Atten 16 dB 57.25 dBre Center Freq
150000000 GHz

Start Freq
Stop Freq
170000000 GHz
CF Skep

400000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track

Start 13.000 0 GHz Stop 17.000 0 Gz
#Res EW 1 Nz Sweep 1365 ms (8192 pis)

DL_1930-1995MHz_R4

¥ Agllent 155048 Mar 24 2018 R T [FreqChannel
Nk 17,249 8 GHz

#Atten 16 dB 53.04 6B Cenler Freq
e — 18 5000000 GHz

Start Freq
17 0000000 GHz

Stop Freq
200000000 GHz

CF Step
300000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 17.000 0 GHz Stop 20.000 0 Gz
#Res EW 1 NHz SVEW 3 NH2 Sweep 1529 ms (8192 pis)

DL_1930-1995MHz_R5

130000000 GHz

Aulo Man|

On o

Aulo Man |
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¥ Agllent 155235 Mar 24, 2018 R T ;‘g;é;,',a,;é;,‘n;,”
Nkr1 8 kHz
Rel 5.2 dBm #Aten 16 dB 48.83 dBre Center Freq
100 004500 MHz

Stant Freq
9.00000000 kHz

Stop Freq
200.000000 MH2

CF Step
199991000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track

Start 9 kHz Sicp 200,000 MMz
#Res EW 1 Nz Sweep 1.092 ms (8192 pis)

DL_2110-2155MHz_L1

¥ Agllent 155323 Mar 24, 2018 R T [FreqChannel
Mikr! 733.71 MHz

#Atten 16 dB £2.65 dB Center Freq
e — 1.15450000 GHz

Start Freq
200.000000 MHz

Stop Freq
210500000 GHz

CF Step
190 900000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 200,00 NHz Stop 2,109 00 Ghz
#Res EW 1 NHz SVEW 3 NH2 Sweep 3276 ms (8192 pis)

DL_2110-2155MHz_L2

Aulo Man|

On o

Aulo Man |
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3¢ Aglient 155408 Mar 24 2018 R T [FreqiChannel
ki1 3,227 9 GHz
Rel 5.2 ¢Bm #Atten 16 dB £1.84 dBre Center Freq
407800000 GHz

Start Freq
2 15600000 GHz

Stop Freq
§.00000000 GHz

CF Skep
384 400000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track

Start 2.156 0 GHz Stop 6.000 0 GHz
#Res EW 1 Nz Sweep 6.553 ms (8192 pis)

DL_2110-2155MHz_R1

3¢ Aglient 155433 Mar 24, 2018 R T [FreqChannel
Nks1 7.8034 GHz
#Aten 16 dB 60.37 dBm g Oc()::‘}:)eotozrgil

Start Freq
6 00000000 GHz

Stop Freq
100000000 GHz

CF Step
400000000 MH2

Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Start 6.000 0 GHz Stop 10.000 0 Gz
#Res EW 1 NHz SVEW 3 NH2 Sweep 7.099 ms (8192 pis)

DL_2110-2155MHz_R2

Aulo Man|

On o

Aulo Man |
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¥ Aglient 155503 Mar 24, 2018

Red 5.2 dBm

#Anen 16 dB

Start 10.000 0 GHz
#Res EW 1 NHz

¥ Aglient 155530 Mar 24, 2018

#Aten 16 dB

Start 14,000 0 GHz
#Res EW 1 Nz
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e R T [FreqiChannel
Whr! 13,949 7 GHz

57.84 dBre Cenler Freq

120000000 GHz

Start Freq
100000000 GHz

Stop Freq
14 0000000 GHz

CF Siep
400 000000 MH2
Aulo Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Stop 14.000 0 GHz
Sweep 13,65 ms (8192 pls)

DL_2110-2155MHz_R3

R T [FreqiChannel
Nkr! 17.252 8 GHz
57.33 dBe Cenler Freq

160000000 GHz

Start Freq
14 0000000 GHz

Stop Freq
180000000 GHz

CF Stsp

400 000000 MH2
Aulo Man |
Freq Ofiset
0.00000000 Hz

Signai Track
on ot

Stop 18.000 0 Ghz
Sweep 13,65 ms (8192 pis)

SVEW I NH2

DL_2110-2155MHz_R4
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cK

¥ Agllent 155556 Mar 24, 2018

Ret 5.2 dBm #Aten 16 dB

Star! 18,000 0 GHz

#Res EW 1 MMz SVEW I NH2

, [FreqiChannel
Nirt 20,861 0 GHz
57.45 dBm Cenler Freq

200000000 GHz

Stant Freq
18 0000000 GHz

Stop Freq
220000000 GHz

CF Skep
400 000000 MH2
Al Man|

Freq Ofiset
0.00000000 Hz

Signai Track
On ot

Stop 22.000 0 GHz
Sweep 20.2 ms (8192 pts)

DL_2110-2155MHz_R5
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Test Conditions / Setup

Test Location: CKC Laboratories, Inc. « 110 N. Olinda Place. Brea, CA 92821« 714 993 6112

Customer: Huaptec

Specification: Section 20.21(e)(8)(i)(A) Noise Limits. Section 20.21(e)(8)(i)(H) Transmit Power Off Mode
Work Order #: 100428 Date: 3/20 and 21, 2018

Test Type: Conducted Emissions

Tested By: S. Yamamoto

Software: EMITest 5.03.11

Equipment Tested:

Device Manufacturer Model # S/N

Configuration 1

Support Equipment:

Device Manufacturer Model # S/IN
Configuration 1

Test Conditions / Notes:

General test condition.

The equipment under test (EUT) is a Mobile Wideband Consumer Booster with direct contact coupling (cradle-
type) antenna.

The EUT is placed on the test bench. Evaluation performed at the Outside (Donor) and Inside (Server) antenna port.
The EUT Donor port is a MCX type connector and 50-ohm impedance.

The EUT Server/DL port /is type UFL connector and 50-ohm impedance.

Part 22

UL: 824-849MHz

DL: 869-894MHz

Part 24

UL: 1850-1915MHz

DL: 1930-1995MHz

Part 27

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure:

The test was performed in accordance with the FCC document: 935210 D03 Signal Booster Measurements v04r01,
dated October 27, 2017.

Firmware: 2.0

Test environment conditions:
Temperature: 20 -25°C
Relative Humidity: 37-45 %
Pressure: 100kPa

Device is powered by a provided 5V USB/12V Automotive adaptor
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Test Equipment:

Asset # Description Manufacturer Model Calibration Date Cal Due Date

P07037 RF Signal Generator  Agilent E4432B 10/6/2016 10/6/2018
32026-29094K-

P06544 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019
32026-29094K-

02946 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019

02672 Spectrum Analyzer Agilent E4446A 3/2/2017 3/2/2019

C00082 Directional Coupler =~ MECA Electronics, Inc.  722-10-1.500V ~ 9/18/2017 9/18/2019

. 4FV50-

03446 Band Pass Filter K& L 707/H18-0/0 8/16/2017 8/16/2019
4CS10-

03468 Band Pass Filter K& L 781.5/E12.2- 8/16/2017 8/16/2019
0/0

03412 Band Pass Filter Pasternack PE8705 8/16/2017 8/16/2019

03447 Band Pass Filter Pasternack PE8710 8/16/2017 8/16/2019

03414 Band Pass Filter Pasternack PE8707 8/16/2017 8/16/2019
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Summary of Results

Pass: As demonstrated, measured noise are within the limit. All maximum variable uplink noise timings are within
1 second limit.

7.7.1 Maximum transmitter noise power level
7.7.1 a-g: Maximum transmitter noise with 50-ohm shielded load

Maximum Noise Power

Frequency Measured Limit Marein
MHz dBm./MHz | dBm/MHz &
UL 1710-1755 -79.2 -59.0 -20.2
UL 1850-1915 -78.6 -59.0 -19.6
UL 824-849 -76.2 -59.0 -17.2
UL 698-716 -77.9 -59.0 -18.9
UL 776-787 -77.6 -59.0 -18.6
DL 2110-2155 -80.1 -59.0 -21.1
DL 1930-1995 -80.3 -59.0 -21.3
DL 869-894 -79.9 -59.0 -20.9
DL 728-746 -80.2 -59.0 -21.2
DL 746-757 -80.0 -59.0 -21.0

7.7.1 h-n: Maximum transmitter noise when varying the DL signal generator output level with a 4.1MHz AWGN
signal.

Note: The internal attenuation for variable noise measurements was set higher than for maximum transmit noise
measure.
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Transmit Noise

dBm/MHz

-30.0

-40.0

-50.0

-60.0

-70.0

-80.0

-90.0

7.7 Booster UL Noise Limit

——1710-1755 UL Limit

——1850-1915MHz UL Limit
——Data _UL 1710-1755MHz

- Data_UL 1850-1915MHz

——TX power off limit

-90.0

-70.0

RSSI
dBm

-50.0

-30.0

1710.0 - 1755.0 MHz

Limit Margin
RSSI IR Deplzsr1$(:ent I'B\:I:)S::r et

12 (dBll\"\'\(;Is\:Hz)
-90.0 -79.5 -59.0 -20.5
-80.0 -79.4 -59.0 -20.4
-75.0 -79.4 -59.0 -20.4
-74.0 -79.4 -59.0 -20.4
-33.0 -78.9 -70.0 -8.9
-34.0 -79.0 -69.0 -10.0

-70 -8.7
-30.0 -78.7
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1850.0 - 1915.0 MHz

Limit Margin
RSSI Mobile TX off
RSSI L LERTCT Dependent Booster
Noise
(Elana (dBm/MHz)
-51.0 -78.1 -59.0 -19.1
-70.0 -78.2 -59.0 -19.2
-64.0 -78.2 -59.0 -19.2
-60.0 -78.2 -59.0 -19.2
-33.0 -78.1 -70.0 -8.1
-34.0 -78.3 -69.0 -9.3
-31.0 -78.3 -70 -8.3
7.7 Booster UL Noise Limit
-30.0
-40.0
Transmit Noise
dBm/MHz  -50.0 698-716MHz UL Limit
——776-787MHz UL Limit
-60.0 N\ .
\ ——824-849MHz UL LImit
200 —— Data_UL 698-716MHz
=] ——Data_UL 776-787MHz
-80.0 Data_UL 824-849MHz
— TX power off limit
-90.0
-90.0 -70.0 -50.0 -30.0
RSSI
dBm
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824.0- 849.0 MHz

Limit Margin

RSSI Measured Depr:snSt;ent 2:')‘;:1'; et
Noise

(oLt (dBm/MHz)
-67.0 -75.4 -59.0 -16.4
-57.0 -75.4 -59.0 -16.4
-56.0 -75.4 -59.0 -16.4
-55.0 -75.4 -59.0 -16.4
-33.0 -75.5 -70.0 -5.5
-34.0 -75.7 -69.0 -6.7
-31.0 -75.4 -70 -5.4
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698.0- 716.0 MHz

Limit Margin
RSSI Measured Depr:snst;ent I'B\:I)Z::eer et
(oLt (dBI:'nO/I::Hz)
-47.0 -76.0 -59.0 -17.0
-67.0 -76.3 -59.0 -17.3
-62.0 -76.3 -59.0 -17.3
-52.0 -76.3 -59.0 -17.0
-33.0 -76.5 -70.0 -6.5
-34.0 -76.4 -69.0 -7.4
-32.0 -76.4 -70 -16.1

776.0- 787.0 MHz

Limit Margin

RSSI LA Deptist;ent I;\:I)z:;fr TX off
Noise

(dBm) (dBm/MHz)
-63.0 -76.6 -59.0 -17.6
-44.0 -76.6 -59.0 -17.6
-64.0 -76.7 -59.0 -17.7
-52.0 -76.7 -59.0 -17.7
-43.0 -76.8 -43.0 -16.8
-42.0 -76.9 -42.0 -15.9
-20.0 -76.5 -6.5
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Plots

2 Agilent 14:03:01 Mar 20, 2018 R T

Ref 0 dBm vAtten 10 4B

an 40 MHz

UL_698-716_ 707MHz

Page 107 of 210
Report No.: 100428-9A



d ‘I\/Wltrr-tlng the Future
LABORATORIES, INC.

o Agilent 14:03:53 Mar 20, 2018 R T

»Htren 10 dB

UL_776-787_781.5MHz
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i Agilent 14:04:32 Mar 29, 2018 R T

Mkrl 831.55 MKz
Ref © dBm *Htten 10 dB -76.221 dBm
nAvg

L0g

Span 55 MHz

Sweep 1 ms (681 pts)

UL_824-849_836.5MHz

i Agllent 14:05:18 Mar 29, 2018 R T

Ref @ dBm sHtten 10 dB
nHvg

Log

10

48/

1 7

Center 1.732 50 GHz >pan 108 MHz
wRes BW 1 MH2 Sweep 1 ms (681 pts)

UL_1710-1755_ 1732.5MHz
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¢ Agilent 14:05:55 Mar 20, 2018 R T

Ref @ dBm *Htten 10 dB
v

opan 149 MHz

Sweep 1 ms (681 pts)

UL_1850-1915_1882.5MHz
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7.7.2 Variable UL Noise Timing
. SummaryofResults

7.7.2 Variable uplink noise timing

Uplink Noise timing
Frequency Measured Limit
MHz Sec sec
UL1710-1755 <1 1.00
UL1850-1915 <1 1.00
UL824-849 <1 1.00
UL 698-716 <1 1.00
UL776-787 <1 1.00

Note: level of noise power was too low to allow detection of timing.
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= Agilent 10:65:16 Mar 21, 2018 R T

sHtten B dB

Center 707.000 MHz Span @ Hz
Res BH 1 MH2 Y 3 MHz Sweep 10 s (681 pts)

UL_698-716_707MHz_VarNoise

7 Agilent 10:11:22 Mar 21, 2018 R T

wency /7281.5 MHz

sHtten B dB

Center 781.500 MHz Span @ Hz
Res BH 1 MH2 10 s (681 pts)

UL_776-787_781.5MHz_VarNoise
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o Agilent 19:13:26 Mar 21, 2018 R T
Lenter Frequency 8365 MHz Mkrl 7.t S
sHtten B dB ~-78.09 dBm

Center 836,500 MHz Span @ Hz
Res BH 1 MMz V 3 MHz Sweep 10 s (681 pts)

*Htten B dB

Center 1.732 500 GHz Span @ Hz

Res BH 1 MHz 5 10 s (68] pts)

UL_1710-1755_1732.5MHz_VarNoise
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5 Agilent 19:20:82 Mar 21, 2018 R T

sHtten B dB

Span @ Hz
s (68] pts)

UL_1850-1915_1882.5MHz_VarNoise
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Test Conditions / Setup

Test Location: CKC Laboratories, Inc. « 110 N. Olinda Place. Brea, CA 92821+ 714 993 6112

Customer: Huaptec

Specification: Section 20.21(e)(8)(i)(I) Uplink Inactivity

Work Order #: 100428 Date: 3/26/2018
Test Type: Conducted Emissions

Tested By: E. Wong

Software: EMITest 5.03.11

Equipment Tested:

Device Manufacturer Model # S/IN

Configuration 1

Support Equipment:

Device Manufacturer Model # S/IN
Configuration 1

Test Conditions / Notes:

General test condition.

The equipment under test (EUT) is a Mobile Wideband Consumer Booster with direct contact coupling (cradle-
type) antenna.

The EUT is placed on the test bench. Evaluation performed at the Outside (Donor) and Inside (Server) antenna port.
The EUT Donor port is a MCX type connector and 50-ohm impedance.

The EUT Server/DL port /is type UFL connector and 50-ohm impedance.

Part 22

UL: 824-849MHz

DL: 869-894MHz

Part 24

UL: 1850-1915MHz

DL: 1930-1995MHz

Part 27

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure:

The test was performed in accordance with the FCC document: 935210 D03 Signal Booster Measurements v04r01,
dated October 27, 2017.

Firmware: 2.0

Test environment conditions:
Temperature: 20 -25°C
Relative Humidity: 37-45 %
Pressure: 100kPa

Device is powered by a provided 5V USB/12V Automotive adaptor
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Test Equipment:
Asset # Description Manufacturer Model Calibration Date Cal Due Date
P07037 RF Signal Generator Agilent E4432B 10/6/2016 10/6/2018
32026-29094K-
P06544 Cable Astro Steel 29094K-367TC 12/21/2017 12/21/2019
32026-29094K-
02946 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019
02672 Spectrum Analyzer Agilent E4446A 3/2/2017 3/2/2019
MECA
C00082 Directional Coupler Electronics, 722-10-1.500V 9/18/2017 9/18/2019
Inc.
03446 Band Pass Filter K& L 4FV50-707/H18-0/0 8/16/2017 8/16/2019
03468 Band Pass Filter K&L 23210'781'5/ E12.2- 8/16/2017 8/16/2019
03412 Band Pass Filter Pasternack PE8705 8/16/2017 8/16/2019
03447 Band Pass Filter Pasternack PE8710 8/16/2017 8/16/2019
03414 Band Pass Filter Pasternack PES707 8/16/2017 8/16/2019
PHASEFLEX
06660 Cable Gore FJROINO1036.0 3/31/2018 3/31/2020

Summary of Results

Pass: As demonstrated, when the booster is not serving an active device connection after 5 minutes the uplink
noise power does not exceed -70dBm/MHz

Uplink Inactivity
Frequency (MHz) Measured (Min) (Ll:nn::‘t)
UL1710-1755 5.5% 5
UL1850-1915 5.5% 5
UL824-849 5.5% 5
UL 698-716 5.5% 5
UL776-787 5.5% 5

* Measured noise level never exceeds Noise limit upon power up, hence meet comply
with requirement.
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sHtten B dB

Center 707.000 MHz Span @ Hz
Res BH 1 MH2 VBH 3 MMz 330 s (681 pts)

UL_698-716_ 707MHz

i Agllent 10:18:15 Mar 26, 2018 R T
C 781.5 MHz

*Htten B dB

>pan @ Hz
VBH 3 MH2 330 s (68] pts)

UL_776-787_781.5MHz
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2 Agilent 10:02:34 Mar 26, 2018 R T

836.5 MHz

sHtten B dB

Center 836.500 MHz Span @ Hz
Res BH 1 MH2 VBW 3 MUz 330 s (681 pts)

UL_824-849_836.5MHz

330 5
*Htten B dB -3 3 dBm

Center 1.732 500 GHz Span @ Hz

Res BH 1 MH2 VBH 3 MHz 330 s (68] pts)

UL_1710-1755_1732.5MHz_
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2 Agllent 09:56:21 Mar 26, 2018 R T

Mkr2 330 s
*Htten B dB ~-§3.81 dBm

2 500 GHz Span @ Hz
Res BH 1 MH2 VBH 3 MH2 330 s (68] pts)

Center 1.

UL_1850-1915_1882.5MHz
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Test Conditions / Setup

Test Location: CKC Laboratories, Inc + 110 N. Olinda Place. Brea, CA 92821+ 714 993 6112

Customer: Huaptec

Specification: Section 20.21(e)(8)(i)(C)(1) Booster Gain Limit. Section 20.21(e)(8)(i)(H) Transmit Power Off
Mode

Work Order #: 100428 Date: 3/26/18

Test Type: Conducted Emissions

Tested By: E. Wong

Software: EMITest 5.03.11

Equipment Tested:

Device Manufacturer Model # SIN

Configuration 1

Support Equipment:

Device Manufacturer Model # S/IN
Configuration 1

Test Conditions / Notes:

General test condition.

The equipment under test (EUT) is a Mobile Wideband Consumer Booster with direct contact coupling (cradle-
type) antenna.

The EUT is placed on the test bench. Evaluation performed at the Outside (Donor) and Inside (Server) antenna port.
The EUT Donor port is a MCX type connector and 50-ohm impedance.
The EUT Server/DL port /is type UFL connector and 50-ohm impedance.

Part 22

UL: 824-849MHz

DL: 869-894MHz

Part 24

UL: 1850-1915MHz

DL: 1930-1995MHz

Part 27

UL: 1710-1755MHz, 698-716MHz, 776-787MHz
DL: 2110-2155MHz, 728-746MHz, 746-757MHz

Test procedure:

The test was performed in accordance with the FCC document: 935210 D03 Signal Booster Measurements v04r01,
dated October 27, 2017.

Firmware: 2.0

Test environment conditions:

Temperature: 20 -25°C

Relative Humidity: 37-45 %

Pressure: 100kPa

Device is powered by a provided 5V USB/12V Automotive adaptor
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Measured MSCL

The minimum MSCL are shown in the following table

Uplink Frequency (MHz) 707 781.5 836.5 1732.5 1882.5
Minimum MSCL (dB) 15.14 18.93 16.80 11.42 11.31
Test Equipment:
Asset # Description Manufacturer Model Calibration Date Cal Due Date
P07037 RF Signal Generator  Agilent E4432B 10/6/2016 10/6/2018
32026-29094K-
02946 Cable Astro Steel 29094K-36TC 12/21/2017 12/21/2019
02672 Spectrum Analyzer Agilent E4446A 3/2/2017 3/2/2019
€00082 Directional Coupler ~ MECA Electronics, Inc  722-10-1.500V  9/18/2017 9/18/2019
PHASEFLEX
06660 Cable Gore FJROINO1036.0 3/31/2018 3/31/2020

Summary of Results

Pass: As demonstrated, computed gains are within the gain limit. All maximum variable uplink gain timings are

within 1 second limit.

7.9.1 Variable gain

7.9 Booster UL Gain Limit - mobile
Wideband Consumer Signal Booster
Direct Contact Coupling

60.0
Gain
dB 50.0

40.0

30.0

20.0 ——

- ——— T TT T TYTT PETETT ST TRTT TS T T v A \
10.0 o ittt e L.
. e B
~ ot
- x
| N Foox

0.0 i
-90.0 -80.0 -70.0 -60.0 -50.0 -40.0 -30.0 -20.0

RSSI
dBm

MSCL
1710-1755MHz=11.42
1850-1915MHz=11.31

——1710-1755MHz
UL Limit

——1850-1915MHz
UL Limit
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1710.0- 1755.0 MHz

Limit Margin
RSSI Input ng::::d Measured RSSI Mobile X off
(dBm) (dBm) (dBm) Gain (dB) Dependent Booster
-60.0 1.7 145 12.8 - 23.0 - -10.2
-72.0 1.7 14.5 12.8 - 23.0 - -10.2
-46.0 1.7 144 12.7 - 23.0 - -10.3
-35.0 1.7 7.7 6.0 12.4 - - -6.4
-38.0 1.7 10.5 8.8 15.4 - - -6.6
-34.0 1.7 7.1 54 - - 11.42 -6.0

1850.0 - 1915.0 MHz

Limit Margin
RSSI Input ng::;:d Measured RSSI Mobile X off
(dBm) (dBm) (dBm) Gain (dB) Dependent Booster
-70.0 0.3 115 11.2 - 23.0 - -11.8
-68.0 0.3 114 111 - 23.0 - -11.9
-47.0 0.3 114 111 - 23.0 - -11.9
-37.0 0.3 3.8 3.5 14.3 = = -10.8
-35.0 0.3 1.7 14 12.3 - - -10.9
-34.0 0.3 0.9 0.6 - - 11.31 -10.7
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7.9 Booster UL Gain Limit - mobile
Wideband Consumer Signal Booster
Direct Contact Coupling

MSCL
60.0 698-716MHz= 15.14
776-787MHz=18.93
50.0 824-849MHz=16.80
Gain
dB ——698-716MHz UL Limit
40.0
——776-787MHz UL Limit
30.0 —824-849MHz UL LImit
20.0 \\ Data_UL 824-849MHz
A B —— Data_UL 698-716MHz
10.0 N
\l —— Data_UL 776-787MHz
0.0 "
900 -800 -70.0 -600 -50.0 -400 -30.0 -20.0 TX power off limit
RSSI
dBm
824.0- 849.0 MHz
Limit Margin
RSSI Input ng:u::d Measured RSSI Mobile X off
(dBm) (dBm) P Gain (dB) Dependent Booster
(dBm)
-56.0 -0.3 14.9 15.2 - 23.0 - -7.8
-50.0 -0.3 14.9 15.2 - 23.0 - -7.8
-71.0 -0.3 14.8 15.1 - 23.0 - -7.9
-35.0 -0.3 9.1 9.4 17.8 - - -8.4
-36.0 -0.3 9.6 9.9 18.8 - - -8.9
-34.0 -0.3 8.3 8.6 - - 16.8 -8.2
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698.0- 716.0 MHz
Limit Margin
RSSI Input ng::;:d Measured RSSI Mobile X off

(dBm) (dBm) (dBm) Gain (dB) Dependent Booster

-75.0 -0.9 12.9 13.8 - 23.0 - -9.2
-66.0 -0.9 12.8 13.7 - 23.0 - -9.3
-64.0 -0.9 12.8 13.7 - 23.0 - -9.3
-35.0 -0.9 2.0 29 16.1 - = -13.2
-36.0 -0.9 2.9 3.8 17.1 - - -13.3
-34.0 -0.9 0.7 1.6 - - 15.14 -13.5

776.0 - 787.0 MHz
Limit Margin

RSSI Input M;:!::::d Measured RSSI Mobile X off
(dBm) (dBm) (dBm) Gain (dB) Dependent Booster

-48.0 -1.6 11.2 12.8 - 23.0 - -10.2
-75.0 -1.6 111 12.7 - 23.0 - -10.3
-61.0 -1.6 111 12.7 - 23.0 - -10.3
-35.0 -1.6 3.1 4.7 19.9 - - -15.2
-37.0 -1.6 4.4 6.0 21.9 - - -15.9
-34.0 -1.6 2.2 3.8 - - 18.9 -15.1

7.9.2 Variable uplink gain timing

Uplink Gain Timing

Frequency Measured Limit (Mobile)
(MHz) (Sec) (sec)
UL 1710-1755 0.30 1.00
UL 1850-1915 0.25 1.00
UL 824-849 0.07 1.00
UL 698-716 0.10 1.00
UL 776-787 0.07 1.00
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7.9.1 Maximum Gain

For this subsection, see summary of results of 7.9
7.9.1 Maximum gain
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707.2 MHz kel 100 ms

sHtten 30 dB -5.60 dB

Span @ Hz
VBH 3 MH2z ] 10 s (681 pts)

UL_698-716_ 707.2MHz_timing

5 Agilent 14:51:82 Mar 26, 2018 R T
_enter Frequency /79.7 MHz

*Htten 30 dB

Center 779.700 MHz Span @ Hz
Res BH 1 MH2 VBH 3 MH2 sweep 10 s (681 pts)

UL_776-787_ 779.7MHz_timing
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o Agilent 14:43:11 Mar 26, 2018 R T
_enter Frequency 831.2 MHz Mkrl 66.67 ms
Ref 30.5 dBm *Htten 3 -5.40 dB

Center 1.200 MHz ) ) ) Span @ Hz
Res BH 1 MHz VBH 3 MH2 Sweep 10 s (681 pts)

UL_824-849_ 831.2MHz_timing

2 Agilent 14:37:20 Mar 26, 2018 R T
_enter Frequency 1716 MHz

*Htten 30 dB

Center 1.716 099 GHz Span @ Hz
Res BH 1 MHz VBH 3 MH2z oweep 10 s (681 pts)

UL_1710-1755_ 1716MHz_timing
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5 Agilent 14:45:38 Mar 26, 2018 R T

_enter Frequency 1867 MHz Mkr 1 250 ms

*Htten 30 dB -7.19 dB

il A-_-:lar-' @ Hz
Res BH 1 MHz VBH 3 MHz Sweep 10 s (681 pts)

UL_1850-1915_ 1867MHz_timing
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