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Engineering Statement: The measurements shown in this report were made in accordance with the procedure
indicated, | assume full responsibility for the accuracy and completeness of these measurements, and for the
qualifications of all persons taking them. It is further stated that upon the basis of the measurement made, the
equipment tested is capable of operation in accordance with the requirements of Part 20 of the FCC Rules under
normal use and maintenance. All results contained herein relate only to the sample tested.

Certificates and reports shall not be reproduced except in full, without the written permission of H.B Compliance Solutions, LLC.
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EXECUTIVE SUMMARY

1. Testing Summary

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 20. All tests were conducted using measurement procedure from FCC
Signal Booster Measurement KDB 935210 D03 v04 Feb 12, 2016 as appropriate.

Test Name Test Result | Comments
Method/Standard
Authorized Frequency 20.21(e)(3) Pass
Band
Maximum Power & 20.21(e)(8)(i)(B) Pass
Booster Gain 20.21(e)(8)(i)(C)
20.21(e)(8)(i)(D)
Intermodulation 20.21(e)(8)(i)(F) Pass
Out-of-Band Emissions 20.21(e)(8)(i)(E) Pass
Conducted Spurious 2.1051 Pass
Emissions
Noise Limits 20.21(e)(8)(i)(A) Pass If noise is less than -70dBm/MHz then
20.21(e)(9)(i)(1) EUT will not shut off therefore following
test are N/A
1) Variable Uplink Noise Power
Test
2) Noise Timing Test
Uplink Inactivity 20.21(e)(8)(i)(1) N/A Since noise is less than -70dBm/MHz in
20.21(e)(9)(i)(V) normal mode the EUT will not exceed
this level after 5 mins when not serving
an active device therefore following test
are N/A
Variable Booster Gain 20.21(e)(8)(i)(C) Pass
Occupied Bandwidth 2.1049 Pass
Oscillation Detection 20.21(e)(8)(ii)(A) Pass
Radiated Spurious 2.1053 Pass
Emissions
Spectrum Block Filtering | 20.21(e)(8)(i)(B) N/A Applies to devices utilizing
spectrum block filtering, In this
case this is not applicable

HBCS Report # EMC_17022 Rev2
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EQUIPMENT CONFIGURATION

1. Overview

H.B Compliance Solutions was contracted by Wilson Electronics to perform testing on the Bi-
Directional Amplifier Model # 460035 under the purchase order number 0033674.

This document describes the test setups, test methods, required test equipment, and the test
limit criteria used to perform compliance testing of the Wilson Electronics, Bi-Directional
Amplifier Model # 460035.

The tests were based on FCC Part 20 Rules. The tests described in this document were formal
tests as described with the objective of the testing was to evaluate compliance of the
Equipment Under Test (EUT) to the requirements of the aforementioned specifications. Wilson
Electronics should retain a copy of this document and it should be kept on file for at least five
years after the manufacturing of the EUT has been permanently discontinued. The results

obtained relate only to the item(s) tested.

Product Name:

Quint Band Bi-Directional Amplifier

Model(s) Tested:

460035

FCCID:

None

Supply Voltage Input:

Primary Power : 12.0 Vdc

Frequency Range:

Uplink 698-716, 776-787MHz, 824-849MHz,
1710-1755 & 1850-1915MHz,

Downlink 728-746MHz, 746-757MHz, 869-894MHz,
1930-1995MHz & 2110-2155MHz

No. of Channels: N/A

Type(s) of Modulation: CDMA, GSM, EDGE, HSPA, EVDO, LTE
Range of Operation Power: 0.051-0.36W

Emission Designator: FOW, GXW, G7W & G7D

Channel Spacing(s) N/A

Test Item:

Pre-Production

Type of Equipment :

Direct Connect

Antenna Requirement External

Environmental Test Temperature: 15-35°C

Conditions: Humidity: 30-60%
Barometric Pressure: 860-1060 mbar

Modification to the EUT: None

Evaluated By:

Staff at H.B. Compliance Solutions

Test Date(s):

06/14/2017 till 07/07/2017

HBCS Report # EMC_17022 Rev2

Page 5 of 149




bos

2. Test Facility

Radiated Emission testing was performed at Artesyn Embedded Technologies. This facility is
located at 2900 S. Diablo Way, Suite 190, Tempe, AZ 85282. All equipment used in making
physical determination is accurate and bears recent traceability to the National Institute of
Standards and Technology.

Test facility at Artesyn Embedded Technologies is an A2LA accredited test site. The A2LA
certificate number is 2716.01. The scope of accreditation covers the FCC Method - 47 CFR Part
15, ICES-003, CISPR 22, AS/NZS 3548 and VCCI.

Conducted testing was performed at H.B. Compliance Solutions. This facility is located at 5005
S. Ash Avenue, Suite # A-10, Tempe AZ 85282.

Radiated Emissions measurements were performed in a semi-anechoic chamber (equivalent to
an Open Area Test Site). In accordance with §2.948(a)(3), a complete site description is
contained at Emerson Network Power.

3. Description of Test Sample

The Wilson Electronics is a quint band bi-directional amplifier used for enhancing the range of
cell phones and data communication devices in only mobile applications. On the inside antenna
port of the booster there is 15’ of permanently attach cable. Connection to the host device is
accomplished wirelessly by an antenna inside the cradle (the only antenna available with this
device) that couples signals to and from the host device. The amplifier is connected to an
external antenna mounted outside the vehicle. Power for the amplifier is obtained from
external 12 VDC power adapter that is connected to the vehicle’s 12 VDC battery. The
components are contained in a plastic enclosure.

4. Equipment Configuration

Ref. | Name / Description Model Number Serial
ID Number
#1 | Quint Band Bi-Directional Amplifier 460035 N/A

Table 1. Equipment Configuration

5. Support Equipment
All support equipment supplied is listed in the following Support Equipment List.

Ref ID Name / Description Manufacturer Model # Serial #

N/A - - - -
Table 2. Support Equipment

HBCS Report # EMC_17022 Rev2 Page 6 of 149



6. Ports and Cabling Information

Ref ID Port name Cable Qty. | Length (m) | Shielded? Termination
on the EUT | Description (Y/N) Box ID & Port ID
#2 Power 2 wire 1 1 N DC Power
Supply

Table 3. Ports and Cabling Information

7. Method of Monitoring EUT Operation

A test receiver will be used to monitor the data transmission from the EUT.

8. Mode of Operation

The EUT will be configured as defined in the FCC KDB 935210 D03 guidance document. These
settings were created for testing purpose only.

9. Modifications

9.1 Modifications to EUT

No modifications were made to the EUT

9.2 Modifications to Test Standard

No Modifications were made to the test standard.

10.

Disposition of EUT

The test sample including all support equipment submitted to H.B Compliance Solutions for
testing will be returned to Wilson Electronics upon completion of testing & certification

HBCS Report # EMC_17022 Rev2
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Criteria for Intentional Radiators

1. Authorized Frequency Band

Test Requirement(s): | §20.21(e)(3)

Test Engineer(s):

Hoosam B.

Test Results: Pass

Test Date(s):

Jun/14/17

Test Procedures: As required by 47 CFR §20.21(e)(3), Authorized frequency band
measurements were made at the RF output terminals of the EUT.

The EUT was connected through an attenuator to a Spectrum Analyzer. A
signal generator was used for the input to the EUT to provide a CW signal
tuned to the center channel of each uplink and downlink operational
band. Measurements were made at the low and high channels of each
uplink and downlink frequency band.

Test Setup:

RF Attenuator

EUT -—

Spectrum Analyzer

Figure 1 — Band Verification

HBCS Report # EMC_17022 Rev2
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e Agilent 10:45:04 Jun 14, 2017 R T

MkrZd 714.625 MHz

Ref 40 dBm Atten 15 dB 9.75 dBm
Peak
Loeg
10 = - =
Offst ™,
30 N,
dB \
Center 707.5 MH=z Span 50 MH=z
#Res BUW 100 kHz VBW 300 kH=z Sweep 5.18 ms (401 pts)
hMarker Trace Tyvpe X Axis Amplitude
1 1) Freq TO8.375 MHz 12.78 dBm
z (1) Freq B5T.875 MHz 10.24 dBm
3 {1 Freq 714,825 MHz 9.75 dBm

Plot 1 — 698-716MHz Band — Uplink

- Agilent  11:26:25 Jun 14, 2017 R T

Mkr3 7a&7.000 MHz

Ref 40 dBm Atten 15 dB 11.58 dBm
Peak
Log

31
dBr .+ 3 |+ 2
Offst i

Center 781.5 MHz Span 50 MHz

#Res BV 100 kHz VBEW 300 kHz Sweep 5.18 ms (401 pts)
Marker Trace Type X Aois Amplitude
4 1) Freq TE1.125 MHz 13.77 dBm
2 1} Freq FT5.825 MHz 11.24 dBm
3 (1) Freq FET.000 MHz 11.58 dBm

Plot 2 — 776-787MHz Band — Uplink
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Z Agilent 11:13:59 Jun 14, 2017 R T

Mkr3 849.10 MHz

Ref 40 dBm Atten 15 dB 9.072 dBm

Peak
Log

N

Center 836.5 MHz Span 60 MHz

#Res BW 100 kHz VBW 300 kH=z Sweep 6.216 ms (401 pts)
harker Trace Twvpe X Aois Amplitude
1 1) Freq 835.15 MHz 12.94 dBm
- {1} Freq £24.05 MHz 9. 417 dBm
3 1} Freq 849.10 MHz 9.072 dBm

Plot 3 — 824-849MHz Band — Uplink

- Agilent 11:34:53 Jun 14, 2017 R T

Mkr3 1.7550 GHz

Ref 40 dBm Atten 15 dB 12.31 dBm

Peak
Log

1 =

s Mo

Center 1.732 GHz Span 120 MHz

#Res BW 100 kHz VBW 300 kH=z Sweep 12.43 ms (401 pts)
harker Trace Type X Axis Amplitude
1 {1} Freq 1.7505 GHz 14.01 dBm
z 1) Freq 1. 7100 GHz 10.48 dBm
=1 {1 Freq 1. 7550 GHz 12.31 dBm

Plot 4 —1710-1755MHz Band — Uplink
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i Agilent 11:46:54 Jun 14, 2017 R T

Mkr3 1.915000 GH=z

Ref 40 dBm Atten 15 dB 0.274 dBm

Peak
Log

Center 1.883 GHz Span 130 MHz

#Res BW 100 kHz VBW 300 kHz Sweep 13.47 ms (401 pts)
harker Trace Type X Axis Amplitude
1 {1} Freq 1.858125 GH=z 12.02 dBm
2 {1} Freq 1.850000 GH= B8.714 dBm
a 1) Freq 1.815000 GHz 0.274 dBm

Plot 5 — 1850-1915MHz Band - Uplink

= Agilent  11:55:22 Jun 14, 2017 R T

Mkr2 746.075 MHz
Ref 40 dBm Atten 15 dB -1.797 dBm
Peak
Log

Center 7T37.5 MHz Span 70 MH=z

#Res BYWW 100 kHz VBW 300 kHz Sweep 7.252 ms (401 pts)
harker Trace Type X Axis Amplitude
1 {1} Freq T35.925 MH=z 0.917 dBm
= 1) Freqg F28.050 MHz -5.98 dBm
3 1) Freq T46.075 MHz -1.797 dBm

Plot 6 — 728-746MMHz Band — Downlink
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e Agilent 12:02:35 Jun 14, 2017 R T

Mkr3 757.05 MH=z

Ref 40 dBm Atten 15 dB -5.699 dBm
Peak
Leg
10
dBf - =
Offst < Py =
30 I,
dB
Center 751.5 MH=z Span 60 MH=z
#Res BW 100 kHz VBW 300 kHz Sweep 6.216 ms (401 pts)
hMarker Trace Tyvpe X Axis Amplitude
1 1) Freg T3A5.75 MHz 0.927 dBm
=] (1) Freg T48.10 MHz -1.685 dBm
3 {1} Freg FE7.05 MHz -5.699 dBm

Plot 7 — 746-757MHz Band — Downlink

- Agilent 12:06:00 Jun 14, 2017 R T

Mkr2 894.000 MH=z

Ref 40 dBm Atten 15 dB 9.19 dBm

Peak
Log

Center &81.5 MHz Span 50 MHz

#Res BV 100 kHz VBW 300 kHz Sweep 3.18 ms (401 pts)
Marker Trace Tyvpe X Axis Amplitude
1 1 Freq B85.250 MH=z -4 485 dBm
z (1) Freq BEE ETS MHz -10.72 dBm
3 (1) Freq 894000 MHz -2.19 dBm

Plot 8 — 869-894MHz Band — Downlink
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- Agilent 12:12:41 Jun 14, 2017 R T

Mkr2 1.995000 GHz

Ref 40 dBm Atten 15 dB -7.97 dBm

Peak
Log

Center 1.962 GHz Span 130 MHz

#Res BW 100 kHz VBW 300 kHz Sweep 13.47 ms (401 pts)
hMarker Trace Type X Axis Amplitude
1 {1} Freq 1.983475 GHz -1.811 dBm
2 {1} Freq 1.5930000 GH= -10.02 dBm
3 {1} Freq 1.995000 GHz -7.97 dBm

Plot 9 — 1930-1995MHz Band — Downlink

E Agilent 12:20:20 Jun 14, 2017 R T

Mkr3 2.15500 GHz
Ref 40 dBm Atten 15 dB -5.626 dBm
Peak
Log

Center 2.132 GHz Span 100 MHz

#Res BW 100 kHz VBW 300 kHz Sweep 10.36 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 212925 GHz -3.05 dBm
2 {1} Freq 211000 GHz -4.935 dBm
3 {1} Freq 215500 GHz -5.628 dBm

Plot 10 — 2110-2155MHz Band — Downlink
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2. Maximum Power and Gain

Test §20.21(e)(8)(i)(D) Test Engineer(s): Hoosam B.
Requirement(s):
Test Results: Pass Test Date(s): Jun/15/17

Test Procedure: As required by 47 CFR 20.21(e)(8)(i)(D): Maximum power measurements

were made at the RF output terminals of the EUT.

The EUT was connected as per Figure 1 through an attenuator to a
Spectrum Analyzer. A signal generator was used for the input to the EUT
to provide a GSM & AWGN with 4.1MHz bandwidth signal tuned to the
highest frequency measured in Authorized frequency band test of each
uplink and downlink operational band.

KDB Procedure 935210 D03 §7.2.2 and §7.3 was used to measure the
maximum power and to calculate the maximum gain.

Test Results:

Frequency (MHz) Input Level | Output Power | Lower Limit | Upper Limit
(dBm) (dBm) (dBm) (dBm)

698-716 GSM -4.7 17.04 17 30
698-716 AWGN -2.34 18.74 17 30
776-787 GSM 0.9 21.57 17 30
776-787 AWGN 1.96 18.89 17 30
824-849 GSM 0.5 22.65 17 30
824-849 AWGN 0.7 19.44 17 30
1710-1755 GSM 7.2 25.56 17 30
1710-1755 AWGN 2.1 23.15 17 30
1850-1915 GSM -0.2 19.19 17 30
1850-1915 AWGN 0.56 18.4 17 30

Table 1. Uplink Max Power Test Results

HBCS Report # EMC_17022 Rev2 Page 14 of 149
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Frequency (MHz) Input Level | Output Power | Upper Limit
(dBm) (dBm) (dBm)

728-746 GSM -20 2.07 17
728-746 AWGN -20 0.97 17
746-757 GSM -20 2.05 17
746-757 AWGN -20 0.51 17
869-894 GSM -20 -2.5 17
869-894 AWGN -20 -2.91 17
1930-1995 GSM -20 2.5 17
1930-1995 AWGN -20 2.1 17
2110-2155 GSM -20 -0.6 17
2110-2155 AWGN -20 -0.62 17

333Table 2. Downlink Max Power Test Results

Modulation | Uplink Downlink | Uplink | Uplink | Downlink | Downlink | UL Gain - | Limit | Margin

Frequency | Frequency | Gain Limit Gain (dB) | Limit DL Gain (dB) | (dB)

(MHz (MHz) (dB) (dB) (dB) (Delta in

dB

GSM 708.37 735.92 21.74 | 23 22.07 23 1.81 9 -1.51
AWGN 708.37 735.92 21.08 | 23 20.97 23 0.29 9 -0.11
GSM 781.12 735.75 20.67 23 22.05 23 0.39 9 -1.38
AWGN 781.12 735.75 16.93 23 20.51 23 -0.25 9 -3.58
GSM 835.15 885.25 22.15| 23 17.5 23 1.11 9 -4.65
AWGN 835.15 8885.25 | 18.74 | 23 17.09 23 0.01 9 -1.65
GSM 1750.5 1963.47 | 1836 | 23 225 23 -0.03 9 -4.14
AWGN 1750.5 1963.47 21.04 23 22.1 23 -0.1 9 -1.056
GSM 1858.12 | 2129.25 | 19.39| 23 19.4 23 0.87 9 -0.01
AWGN 1858.12 | 2129.25 17.84 23 19.38 23 -0.14 9 -1.54

Table 3. Maximum Booster Gain Test Results

HBCS Report # EMC_17022 Rev2 Page 15 of 149
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3. Intermodulation

Test Requirement(s):

CFR §20.21(e)(8)(i)(F) | Test Engineer(s): Keith T.

Test Results:

Pass Test Date(s): Feb/21/2018

Test Procedures:

As required by 47 CFR §20.21(e)(8)(i)(F), Intermodulation measurements
were made at the RF output terminals of the EUT.

The EUT was connected through an attenuator to a Spectrum Analyzer.
Signal generator was setup for a two tone CW signal with 300kHz offset
below and above the operational band frequency. Measurements were
made as per KDB 935210 D03 §7.4 procedure.

Detector Resolution Video Span
Setting Bandwidth Bandwidth
RMS 3kHz >3 x RBW | 5MHz
Table 4 — Analyzer Settings
Frequency Band Intermodulation Limit (dBm) Margin (dB)
(MHz) Level (dBm)
698-716 -33.37 -19 -14.37
776-787 -22.7 -19 -3.7
824-849 -20.8 -19 -1.8
1710-1755 -26.09 -19 -7.09
1850-1915 -28.88 -19 -9.88
Table 5. Summary Uplink Intermodulation, Test Results
Frequency (MHz) Intermodulation Limit (dBm) Margin (dB)
Level (dBm)
728-746 -32.83 -19 -13.22
746-757 -40.28 -19 -21.28
869-894 -49.03 -19 -30.03
1930-1995 -36.81 -19 -17.81
2110-2155 -44.12 -19 -25.12

Table 6. Summary Downlink Intermodulation Test Results

HBCS Report # EMC_17022 Rev2
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bDS
2 Agilent 17:11:26 Feb 14, 2018 R T
Mkr1 708.99850 MH=z
Ref 15 dBm Atten 5 dB -33.37 dBm

#MAvg
Log

Center 707.5 MHz Span 5 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 904.1 ms (4000 pts)

Plot 11 698-716MHz Band — Uplink

i Agilent A7:37:57 Feb 14, 2018 R T
Mkr1 780.59915 MH=z
Ref 15 dBm Atten 5 dB -22.7 dBm

|1

s ' WJ@W R o o e

Center 781.5 MHz Span 5 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 904.1 ms (4000 pts)

Plot 12 — 776-787MHz Band — Uplink
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= Agilent 17:67:04 Feb 21, 2018 R T
Mkr1 835.59915 MHz

Ref 15 dBm Atten 5 dB -20.8 dBm
#Avg

Log

~ bbbt

Center 836.5 MH=z Span 5 MHz
#Res BW 3 kHz #WBW 10 kHz Sweep 904.1 ms (4000 pts)

Plot 13 — 824-849MHz Band — Uplink

= Agilent 17:40:05 Feb 14, 20138 R T
Mkr1 1.73109790 GHz

Ref 15 dBm Atten 5 dB -26.09 dBm
#MAvg

Log

bl IR IRPE L WL WO T sy

Center 1.732 GHz Span 5 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 904.1 ms (4000 pts)

Plot 14 — 1710-1755MHz Band — Uplink
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= Agilent 17:42:37 Feb 14, 2018 R T
Mkr1 1.88389710 GHz

Ref 15 dBm Atten 5 dB -28.88 dBm
#Avg

Log

¥V TIRR B B e n ikt lm

Center 1.883 GHz Span 5 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 904.1 ms (4000 pts)

Plot 15 — 1850-1915MHz Band — Uplink

E Agilent 17:54:52 Feb 14, 2018 R T
Mkr1 736.59915 MH=z

Ref 15 dBm Atten 5 dB -32.83 dBm
#Avg

Log

kel ol - " . JWNJ L . i b " L

Center 7T37.5 MHz Span 5 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 904.1 ms (4000 pts)

Plot 16 — 728-746 MHz Band — Downlink
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e Agilent 17:58:21 Feb 14, 2018 R T

Mkr1 750.59915 MH=z
Ref 15 dBm Atten 5 dB -40.28 dBm
#MAvg

Log

l_.j | o " L..._J'._J L., ol L [ I T b

1
1

Center 751.5 MHz Span 5 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 904.1 ms (4000 pts)

Plot 17 — 746-757MHz Band — Downlink

i Agilent 18:00:59 Feb 14, 20138 R T
Mkr1 880.59915 MH=z

Ref 15 dBm Atten 5 dB -19.03 dBm
#Avg

Log

T ) e PRF P 4 ._..J_ m#‘m“JL | Rinabipid gl WP ey

Center 881.5 MHz Span 5 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 904.1 ms (4000 pts)

Plot 18 — 869-894MHz Band — Downlink
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- Agilent  18:03:58 Feb 14, 2018 R T

Mkr1 1.96109790 GHz
Ref 15 dBm Atten 5 dB -36.81 dBm
#MAvg
Log

it o byl mdhd“* T .

Center 1.962 GHz Span 5 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 904.1 ms (4000 pts)

Plot 19 — 1930-1995MHz Band — Downlink

E Agilent 18:06:59 Feb 14, 2018 R T
Mkr1 2.13109790 GHz

Ref 15 dBm Atten 5 dB -44.12 dBm
#Avg

Log

dtinir ey e o AMJLMMJL L_ bt Wi A olorintl U

Center 2.132 GHz Span 5 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 904.1 ms (4000 pts)

Plot 20 — 2110-2155MHz Band — Downlink

HBCS Report # EMC_17022 Rev2 Page 21 of 149



bos

4. Out-of-band emissions

Test §20.218(8)(i)(E) Test Engineer(s): Hoosam B.
Requirement(s):
Test Results: Pass Test Date(s): Jun/20/2017

Test Procedures:

As required by 47 CFR §20.21(8)(i)(E), Out-of-band emissions
measurements were made at the RF output terminals of the EUT.

The EUT was connected through an attenuator to a Spectrum
Analyzer as per figure 1. Signal generator was setup to produce
GSM, LTE & CDMA signals for all uplink and downlink bands.
Measurements were made as per procedure defined in KDB
935210 D03 §7.5.

Out of Band Emission Limits =P1 -6 —(43 _ 10log (P2) =-19dBm

Where P1 = Power in dBm and P2 = Power in Watts

Frequency Band Band Edge Measured Level Limit (dBm)
(MHz) (dBm)
698-716 Lower -29.67 -19
698-716 Upper -29.22 -19
776-787 Lower -29.03 -19
776-787 Upper -28.46 -19
824-849 Lower -43.01 -19
824-849 Upper -42.04 -19
1710-1755 Lower -35.91 -19
1710-1755 Upper -37.57 -19
1850-1915 Lower -45.33 -19
1850-1915 Upper -55.15 -19

Table 7. GSM Uplink — Out-of band Emissions, Test Results

HBCS Report # EMC_17022 Rev2
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Frequency Band Band Edge Measured Level Limit (dBm)
(MHz) (dBm)
698-716 Lower -34.45 -19
698-716 Upper -35.37 -19
776-787 Lower -24.97 -19
776-787 Upper -21.68 -19
824-849 Lower -21.05 -19
824-849 Upper -23.49 -19
1710-1755 Lower -27.25 -19
1710-1755 Upper -19.54 -19
1850-1915 Lower -35.12 -19
1850-1915 Upper -49.04 -19

Table 8. CDMA Uplink — Out-of band Emissions, Test Results

Frequency Band Band Edge Measured Level Limit
(MHz) (dBm) (dBm)
698-716 Lower -35.84 -19
698-716 Upper -37.48 -19
776-787 Lower -33.82 -19
776-787 Upper -29.24 -19
824-849 Lower -23.82 -19
824-849 Upper -21.49 -19
1710-1755 Lower -27.73 -19
1710-1755 Upper -20.38 -19
1850-1915 Lower -28.75 -19
1850-1915 Upper -46.59 -19

Table 9. LTE Uplink — Out-of band Emissions, Test Results
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Frequency Band Band Edge Measured Level Limit
(MHz) (dBm) (dBm)
728-746 Lower -53.49 -19
728-746 Upper -48.26 -19
746-757 Lower -47.69 -19
746-757 Upper -50.9 -19
869-894 Lower -65.72 -19
869-894 Upper -66.41 -19
1930-1995 Lower -71.37 -19
1930-1995 Upper -74.65 -19
2110-2155 Lower -61.85 -19
2110-2155 Upper -64.34 -19

Table 10. GSM Downlink — Out-of band Emissions, Test Results

Frequency Band Band Edge Measured Level Limit
(MHz) (dBm) (dBm)
728-746 Lower -60.22 -19
728-746 Upper -49.85 -19
746-757 Lower -49.3 -19
746-757 Upper -57.26 -19
869-894 Lower -68.95 -19
869-894 Upper -65.96 -19
1930-1995 Lower -77.67 -19
1930-1995 Upper -81.41 -19
2110-2155 Lower -57.33 -19
2110-2155 Upper -59.11 -19

Table 11. CDMA Downlink — Out-of band Emissions, Test Results
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bos

Frequency Band Band Edge Measured Level Limit
(MHz) (dBm) (dBm)
728-746 Lower -35.36 -19
728-746 Upper -30.0 -19
746-757 Lower -29.49 -19
746-757 Upper -34.13 -19
869-894 Lower -30.01 -19
869-894 Upper -30.65 -19
1930-1995 Lower -33.43 -19
1930-1995 Upper -36.56 -19
2110-2155 Lower -25.61 -19
2110-2155 Upper -27.43 -19

Table 12. LTE Downlink — Out-of band Emissions, Test Results
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2 Agilent 13:11:52 Jun 20, 2017 R T

Mkr1 697.99400 MH=z
Ref O dBm Atten 5 dB -29.67 dBm

| y
o [t it et AL )

Start 697.7 MH=z Stop 698 MHz
#Res BW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 21 - 698-716MHz Band — GSM Uplink Lower Band Edge

= Agilent 13:14:41 Jun 20, 2017 R T
Mkr1 716.00150 MH=z
Ref 0 dBm Atten 5 dB -29.22 dBm

Offst |

Ez.u Wﬂﬂl | N\r WU%WWWW

Start 716 MHz Stop 716.3 MH=z
#Res BW 30 kH=z VBW 100 kHz Sweep & ms (401 pts)

Plot 22 - 698-716MHz Band — GSM Uplink Upper Band Edge
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- Agilent 13:17:12 Jun 20, 2017 R T

Mkr1 775.99400 MHz
Ref 0 dBm Atten 5 dB -29.03 dBm

&
%, W uﬁvi,w\l[m\ln““‘.ﬁ WJI_WA#J.. | MWHWWMWWMWMN P

Start T75.7T MH=z Stop 776 MHz
#Res BW 30 kHz VBW 100 kH=z Sweep & ms (401 pts)

Plot 23 — 776-787MHz Band — GSM Uplink Lower Band Edge

E Agilent 13:18:52 Jun 20, 2017 R T
Mkr1 7&7.00900 MH=z
Ref 0 dBm Atten 5 dB -28.46 dBm

e £ bt

Start 787 MHz Stop T87.3 MHz
#Res BW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 24 — 776-787MHz Band — GSM Uplink Upper Band Edge
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i Agilent 13:65:34 Jun 20, 2017 R T
Mkr1 &23.98575 MHz
Ref 0 dBm Atten 5 dB -43.01 dBm

Start 823.7 MH=z Stop 824 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 54.25 ms (401 pts)

Plot 25 — 824-849MHz Band — GSM Uplink Lower Band Edge

i Agilent 13:54:34 Jun 20, 2017 R T
Mkr1 &49.01350 MHz
Ref 0 dBm Atten 5 dB -12.04 dBm

A9.0 oy
dBm MWVWWWW&Mvw_MJvﬁ s

Start 849 MH=z Stop 849.3 MH=z
#Res BW 3 kHz VBW 10 kHz Sweep 54.25 ms (401 pts)

Plot 26 — 824-849MHz Band — GSM Uplink Upper Band Edge
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= Agilent 14:31:53 Jun 20, 2017 R T
Mkr1 1.7100000 GHz
Ref 0 dBm Atten 5 dB -35.91 dBm

Start 1.707 GHz Stop 1.71 GHz
#Res BW 3 kHz VBW 10 kHz Sweep 542.5 ms (401 pts)

Plot 26 — 1710-1755MHz Band — GSM Uplink Lower Band Edge

E Agilent 14:41:45 Jun 20, 2017 R T
Mkr1 1.7550000 GH=z
Ref 0 dBm Atten 5 dB -37.57 dBm

Start 1.755 GHz Stop 1.758 GHz
#Res BW 3 kHz VBW 10 kH=z Sweep 5425 ms (401 pts)

Plot 27 — 1710-1755MHz Band — GSM Uplink Upper Band Edge

HBCS Report # EMC_17022 Rev2 Page 29 of 149



bos

H Agilent  14:44:42 Jun 20, 2017 R T
Mkr1 1.8500000 GHz
Ref 0 dBm Atten 5 dB 45.33 dBm

Start 1.847 GHz Stop 1.85 GHz
#Res BW 3 kHz VBW 10 kHz Sweep 542.5 ms (401 pts)

Plot 28 — 1850-1915MHz Band — GSM Uplink Lower Band Edge

Z Agilent 14:53:39 Jun 20, 2017 R T
Mkr1 1.9150000 GH=z
Ref 0 dBm Atten 5 dB -55.15 dBm

Start 1.915 GHz Stop 1.918 GHz
#Res BW 3 kHz VBW 10 kHz Sweep 342.5 ms (401 pts)

Plot 29 — 1850-1915MHz Band — GSM Uplink Upper Band Edge
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i Agilent 15:18:50 Jun 20, 2017 R T
Mkr1 697.94675 MHz
Ref 10 dBm Atten 5 dB -34.45 dBm

Start 697.7 MH=z Stop 698 MHz
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 30 — 698-716MHz Band — CDMA Uplink Lower Band Edge

=i Agilent 1582057 Jun 20, 2017 R T
Mkr1 716.02450 MH=z
Ref 10 dBm Atten 5 dB -35.37 dBm

Start 716 MHz Stop 716.3 MHz
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 31 - 698-716 MHZ Band — CDMA Uplink Upper Band Edge
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i Agilent 15:23:08 Jun 20, 2017 R T
Mkr1 775.98875 MH=z
Ref 10 dBm Atten 5 dB -24.97 dBm

Start 775.7 MH=z Stop 776 MH=z
#Res BUW 30 kH=z VBW 100 kHz Sweep & ms (401 pts)

Plot 32 — 776-787MHz Band — CDMA Uplink Lower Band Edge

ZH Agilent 15:24:54 Jun 20, 2017 R T
Mkr1 T87.02400 MH=z
Ref 10 dBm Atten 5 dB -21.68 dBm

Start T87 MH=z Stop T87.3 MH=z
#Res BYWW 30 kH=z vVBW 100 kHz Sweep & ms (401 pts)

Plot 33 — 776-787MHz Band — CDMA Uplink Upper Band Edge
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i Agilent 15:31:44 Jun 20, 2017 R T
Mkr1 823.95875 MHz
Ref 10 dBm Atten 5 dB -21.05 dBm

Start 823.7T MH=z Stop 824 MH=z
#Res BW 30 kH=z VBW 100 kHz Sweep & ms (401 pts)

Plot 34 — 824-849MHz Band — CDMA Uplink Lower Band Edge

= Agilent 15:33:13 Jdun 20, 2017 R T
Mkr1 849.02700 MH=z
Ref 10 dBm Atten 5 dB -23.49 dBm

Start 849 MH=z Stop 849.3 MH=z
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 35 — 824-849MHz Band — CDMA Uplink Upper Band Edge
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= Agilent 15:36:40 Jun 20, 2017 R T

Mkr1 1.7099400 GH=z
Ref 10 dBm Atten 5 dB -27.25 dBm

Start 1.707 GHz Stop 1.71 GHz
#Res BW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 36 —1710-1755MHz Band — CDMA Uplink Lower Band Edge

2 Agilent 15:39:34 Jun 20, 2017 R T
Mkr1 1.7550450 GH=z
Ref 10 dBm Atten 5 dB -19.54 dBm

Start 1.755 GHz Stop 1.758 GHz
#Res BUW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 37 — 1710-1755MHz Band — CDMA Uplink Upper Band Edge
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i Agilent 15:42:43 Jun 20, 2017 R T
Mkr1 1.8499025 GH=z
Ref 10 dBm Atten 5 dB -35.12 dBm

-19.0 ._-WQ-""\(

Start 1.847 GH=z Stop 1.85 GHz
#Res BUW 30 kH=z VBW 100 kHz Sweep & ms (401 pts)

Plot 38 — 1850-1915MHz Band — CDMA Uplink Lower Band Edge

= Agilent 156:43:50 Jun 20, 2017 R T
Mkr1 1.9150450 GHz
Ref 10 dBm Atten 5 dB -49.04 dBm

S3 FC [

Start 1.915 GHz Stop 1.918 GHz
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 39 — 1850-1915MHz Band — CDMA Uplink Upper Band Edge
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- Agilent 15:47:40 Jun 20, 2017 R T
Mkr1 697.76525 MH=z
Ref 10 dBm Atten 5 dB -35.84 dBm

Start 697.7 MHz Stop 698 MHz
#Res BUWW 30 kH=z vVBW 100 kHz Sweep & ms (401 pts)

Plot 40 — 698-716MHz Band — LTE Uplink Lower Band Edge

it Agilent 15:48:54 Jun 20, 2017 R T
Mkr1 716.01575 MH=z
Ref 10 dBm Atten 5 dB -37.48 dBm

Start 716 MHz Stop 716.3 MHz
#Res BW 30 kHz VBW 100 kH=z Sweep & ms (401 pts)

Plot 41 — 698-716MHz Band - LTE Uplink Upper Band Edge
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i Agilent  15:51:22 Jun 20, 2017 R T
Mkr1 775.94975 MHz
Ref 10 dBm Atten 5 dB 33.82 dBm

Start 775.7T MHz Stop 776 MH=z
#Res BW 30 kHz VBW 100 kH=z Sweep & ms (401 pts)

Plot 42 — 776-787MHz Band — LTE Uplink Lower Band Edge

= Agilent 16:52:42 Jun 20, 2017 R T
Mkr1 7&7.06450 MHz
Ref 10 dBm Atten 5 dB -29.24 dBm

Start 787 MHz Stop T87.3 MHz
#Res BUW 30 kH=z VBW 100 kHz Sweep & ms (401 pts)

Plot 43 — 776-787MHz Band - LTE Uplink Upper Band Edge
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- Agilent 15:584:41 Jun 20, 2017 R T
Mkr1 823.97975 MHz
Ref 10 dBm Atten 5 dB -23.82 dBm

Start 823.7T MH=z Stop 824 MH=z
#Res BW 100 kHz VBW 300 kHz Sweep & ms (401 pts)

Plot 44 — 824-849MHz Band - LTE Uplink Lower Band Edge

2 Agilent 16:10:32 Jun 20, 2017 R T
Mkr1 849.00000 MH=z
Ref 10 dBm Atten 5 dB -21.49 dBm

Start 849 MH=z Stop 849.3 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 8 ms (401 pts)

Plot 45 — 824-849MHz Band - LTE Uplink Upper Band Edge
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= Agilent 16:12:15 Jun 20, 2017 R T
Mkr1 1.7099325 GH=z
Ref 10 dBm Atten 5 dB -27.73 dBm

Start 1.707 GHz Stop 1.71 GHz
#Res BW 100 kHz VBW 300 kHz Sweep & ms (401 pts)

Plot 46 —1710-1755MHz Band - LTE Uplink Lower Band Edge

= Agilent 16:14:28 Jun 20, 2017 R T
Mkr1 1.7550375 GH=z
Ref 10 dBm Atten 5 dB -20.38 dBm

Start 1.755 GHz Stop 1.758 GHz
#Res BW 100 kHz VBW 300 kHz Sweep & ms (401 pts)

Plot 47 — 1710-1755MHz Band — LTE Uplink Upper Band Edge
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= Agilent 161601 Jun 20, 2017 R T
Mkr1 1.8499850 GH=z
Ref 10 dBm Atten 5 dB -28.75 dBm

Start 1.847 GHz Stop 1.85 GHz
#Res BW 100 kHz VBW 300 kHz Sweep 8 ms (401 pts)

Plot 48 — 1850-1915MHz Band — LTE Uplink Lower Band Edge

i Agilent 16:18:17 Jun 20, 2017 R T
Mkr1 1.9151650 GH=z
Ref 10 dBm Atten 5 dB -46.59 dBm

Start 1.915 GHz Stop 1.918 GHz
#Res BW 100 kHz VBW 300 kHz Sweep & ms (401 pts)

Plot 49 — 1850-1915MHz Band - LTE Uplink Upper Band Edge
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= Agilent 11:51:41 Jun 21, 2017 R T

Mkr1 727.99250 MHz
Ref 0 dBm Atten 10 dB -53.49 dBm

e ATy

aall R

Start 727.7 MH=z Stop 728 MH=z
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 50 — 728-746MHz Band — GSM Downlink Lower Band Edge

= Agilent 11:54:15 Jdun 21, 2017 R T
Mkr1 746.00075 MHz
Ref 0 dBm Atten 10 dB -48.26 dBm

eavo (I WL “'“MW\#&MM&M%{‘N (I JDWWMW
W1 S2 L R

Start 746 MHz Stop 746.3 MH=z
#Res BW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 51 — 728-746MHz Band — GSM Downlink Upper Band Edge
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i Agilent 11:56:07 Jun 21, 2017 R T

Mkr1 745.98500 MHz
Ref 0 dBm Atten 10 dB -47.69 dBm

e P WA A

Start 745.7T MHz Stop 746 MHz
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 52 — 746-757MHz Band — GSM Downlink Lower Band Edge

i Agilent A1:57:47 Jun 21, 2017 R T
Mkr1 757.02100 MH=z
Ref 0 dBm Atten 10 dB -50.9 dBm

i

2 ARy LA i A A

Start 757 MHz Stop 757.3 MH=z
#Res BW 30 kH=z VBW 100 kHz Sweep & ms (401 pts)

Plot 53 — 746-757MHz Band — GSM Downlink Upper Band Edge
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i Agilent 11:59:10 Jun 21, 2017 R T
Mkr1 868.98800 MH=z
Ref 0 dBm Atten 10 dB -65.72 dBm

w1 52
S3 FC U P FEY thrh“n;ﬁﬁﬁhmﬂw
L s I AU Y U

Start 868.7 MH=z Stop 869 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 54.25 ms (401 pts)

Plot 54 — 869-894MHz Band — GSM Downlink Lower Band Edge

E Agilent 12:00:28 Jun 21, 2017 R T
Mkr1 894.01125 MHz
Ref 0 dBm Atten 10 dB -66.41 dBm

I.Y.Y T " T WWWWWWWWWWW

Start 894 MHz Stop 894.3 MH=z
#Res BW 3 kHz VBW 10 kH=z Sweep 341.25 ms (401 pts)

Plot 55 — 869-894MHz Band — GSM Downlink Upper Band Edge
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= Agilent 12:03:30 Jun 21, 2017 R T
Mkr1 1.9299850 GH=z
Ref 0 dBm Atten 10 dB -f1.27 dBm

Start 1.927 GHz Stop 1.93 GHz
#Res BW 3 kHz VBW 10 kH=z Sweep 312.5 ms (401 pts)

Plot 56 — 1930-1995MHz Band — GSM Downlink Lower Band Edge

2 Agilent 12:06:10 Jun 21, 2017 R T
Mkr1 1.9950000 GH=z
Ref 0 dBm Atten 10 dB -f4.65 dBm

A,

mwm

Start 1.995 GHz Stop 1.998 GH=z
#Res BW 3 kHz VBW 10 kH=z Sweep 542.5 ms (401 pts)

Plot 57 — 1930-1995MHz Band — GSM Downlink Upper Band Edge
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- Agilent  12:08:19 Jun 21, 2017 R T

Mkr1 2.1099925 GH=z
Ref 0 dBm Atten 10 dB -61.85 dBm

Start 2.107 GHz Stop 2.11 GHz
#Res BW 3 kHz VBW 10 kH=z Sweep 542.5 ms (401 pts)

Plot 58 — 2110-2155MHz Band — GSM Downlink Lower Band Edge

i Agilent 12:10:59 Jdun 21, 2017 R T
Mkr1 2.1550000 GH=z
Ref 0 dBm Atten 10 dB -64.24 dBm

Start 2.155 GHz Stop 2.158 GHz
#Res BW 3 kHz VBW 10 kH=z Sweep 5425 ms (401 pts)

Plot 59 — 2110-2155MHz Band — GSM Downlink Upper Band Edge
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2 Agilent 12:13:48 Jun 21, 2017 R T
Mkr1 727.96100 MH=z
Ref 0 dBm Atten 10 dB -60.22 dBm

Start 727.7 MH=z Stop 728 MH=z
#Res BYW 30 kH=z VBW 100 kHz Sweep 8 ms (401 pts)

Plot 60 — 728-746MHz Band — CDMA Downlink Lower Band Edge

E Agilent 12:15:23 Jun 21, 2017 R T
Mkr1 746.01350 MHz
Ref 0 dBm Atten 10 dB -49.85 dBm

Start 746 MHz Stop 746.3 MH=z
#Res BW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 61 — 728-746MHz Band — CDMA Downlink Upper Band Edge
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= Agilent 12:16:39 Jun 21, 2017 R T
Mkr1 745.98875 MHz
Ref O dBm Atten 10 dB -49.3 dBm

Start 745.7T MHz Stop 746 MHz
#Res BW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 62 —-746-757MHz Band — CDMA Downlink Lower Band Edge

i Agilent 12:18:03 Jun 21, 2017 R T
Mkr1 757.06000 MHz
Ref O dBm Atten 10 dB -57.26 dBm

Start 757 MHz Stop 757.3 MHz
#Res BW 20 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 63 — 746-757MHz Band — CDMA Downlink Upper Band Edge
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i Agilent 12:20:32 Jun 21, 2017 R T

Mkr1 868.93850 MHz
Ref 0 dBm Atten 10 dB -68.95 dBm

Start 868.7 MH=z Stop 869 MHz
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 64 — 869-894MHz Band — CDMA Downlink Lower Band Edge

= Agilent 12:21:36 Jun 21, 2017 R T
Mkr1 &94.04500 MHz
Ref 0 dBm Atten 10 dB -65.96 dBm

Start 894 MHz Stop 894.3 MH=z
#Res BW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 65 — 869-894MHz Band — CDMA Downlink Upper Band Edge
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i Agilent  12:22:48 Jun 21, 2017 R T
Mkr1 1.9299925 GHz
Ref 0 dBm Atten 10 dB 77.67 dBm

Start 1.927 GHz Stop 1.93 GHz
#Res BUW 30 kH=z VBW 100 kHz Sweep & ms (401 pts)

Plot 66 — 1930-1955MHz Band — CDMA Downlink Lower Band Edge

i Agilent 12:25:27 Jun 21, 2017 R T
Mkr1 1.9950225 GHz
Ref 0 dBm Atten 10 dB -81.41 dBm

Start 1.995 GHz Stop 1.998 GHz
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 67 — 1930-1955MHz Band — CDMA Downlink Upper Band Edge
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= Agilent 12:27:04 Jun 21, 2017 R T
Mkr1 2.1100000 GHz
Ref 0 dBm Atten 10 dB -57.33 dBm

100 Pl

Start 2.107 GH=z Stop 2.11 GHz
#Res BW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 68 — 2110-2155MHz Band — CDMA Downlink Lower Band Edge

- Agilent 12:29:29 Jun 21, 2017 R T
Mkr1 2.1550150 GH=z
Ref 0 dBm Atten 10 dB -59.11 dBm

-
g
T

Start 2.155 GHz Stop 2.158 GHz
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 69 — 2110-2155MHz Band — CDMA Downlink Upper Band Edge
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=5 Agilent  12:31:22 Jun 21, 2017 R T
Mkr1 727.99550 MHz
Ref 0 dBm Atten 10 dB 35.36 dBm

Start 727.7 MH=z Stop 728 MH=z
#Res BW 30 kHz VBW 100 kH=z Sweep & ms (401 pts)

Plot 70 — 728-746MHz Band — LTE Downlink Lower Band Edge

i Agilent 12:32:31 Jun 21, 2017 R T
Mkr1 746.00975 MHz
Ref 0 dBm Atten 10 dB -30 dBm

Start 746 MHz Stop 746.3 MHz
#Res BW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 71 — 728-746MHz Band — LTE Downlink Upper Band Edge
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i Agilent 12:33:43 Jun 21, 2017 R T
Mkr1 745.99925 MH=z
Ref 0 dBm Atten 10 dB -29.49 dBm

e
[=:]
A

Start 7T45.T MHz Stop 746 MHz
#Res BW 30 kHz VBW 100 kHz Sweep 8 ms (401 pts)

Plot 72 — 746-757MHz Band - LTE Downlink Lower Band Edge

E Agilent 12:34:56 Jun 21, 2017 R T
Mkr1 757.00075 MHz
Ref 0 dBm Atten 10 dB -34.13 dBm

Start 757 MHz Stop 757.3 MH=z
#Res BUW 30 kHz VBW 100 kHz Sweep & ms (401 pts)

Plot 73 — 746-757MHz Band - LTE Downlink Upper Band Edge
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it Agilent 12:43:10 Jun 21, 2017 R T
Mkr1 868.99700 MH=z
Ref 0 dBm Atten 10 dB -30.01 dBm

e
=]
K H

Start 868.7T MH=z Stop 869 MH=z
#Res BW 100 kHz VBW 300 kHz Sweep & ms (401 pts)

Plot 74 — 869-894MHz Band — LTE Downlink Lower Band Edge

- Agilent  12:44:05 Jun 21, 2017 R T
Mkr1 894.01200 MHz
Ref 0 dBm Atten 10 dB -30.65 dBm

Start 894 MH=z Stop 894.3 MH=z
#Res BW 100 kHz VBW 300 kHz Sweep & ms (401 pts)

Plot 75 — 869-894MHz Band — LTE Downlink Upper Band Edge
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i Agilent 12:38:48 Jun 21, 2017 R T
Mkr1 1.9299925 GH=z
Ref 0 dBm Atten 10 dB -33.43 dBm

PAvg /
100

w1 s2 /

53 FC

Start 1.927 GHz Stop 1.93 GHz
#Res BW 100 kHz VBW 300 kHz Sweep & ms (401 pts)

Plot 76 — 1930-1995MHz Band — LTE Downlink Lower Band Edge

it Agilent  12:41:56 Jun 21, 2017 R T
Mkr1 1.9950075 GH=z
Ref 0 dBm Atten 10 dB -36.56 dBm

Start 1.995 GHz Stop 1.998 GHz
#Res BW 100 kHz VBW 300 kHz Sweep & ms (401 pts)

Plot 77 — 1930-1995MHz Band - LTE Downlink Upper Band Edge
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2 Agilent 12:45:18 Jun 21, 2017 R T
Mkr1 2.1100000 GHz
Ref 0 dBm Atten 10 dB -25.61 dBm

dB /
DI

Start 2.107 GHz Stop 2.11 GHz
#Res BUW 100 kHz VBW 300 kHz Sweep 8 ms (401 pts)

Plot 78 — 2110-2155MHz Band — LTE Downlink Lower Band Edge

E Agilent 12:46:20 Jun 21, 2017 R T
Mkr1 2.1550000 GH=z
Ref 0 dBm Atten 10 dB -27.43 dBm

Start 2.155 GHz Stop 2.158 GHz
#Res BW 100 kHz VBW 300 kHz Sweep & ms (401 pts)

Plot 79 — 2110-2155MHz Band - LTE Downlink Upper Band Edge
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5. Conducted Spurious Emissions

Test §2.1051 Test Engineer(s): Hoosam B.
Requirement(s):
Test Results: Pass Test Date(s): Jun/21/2017
Test Procedures: As required by 47 CFR §2.1051, Spurious emissions measurements were
made at antenna terminals in accordance with the procedures of the KDB
935210 DO03.

The EUT was connected through an attenuator to a spectrum analyzer. A
signal generator was used at the input of the EUT to produce a 4.1MHz
AWGN signal at the center of each CMRS operating band. Measurements
were made at the low and high frequency of the uplink and downlink
operational band.

Measured
Frequency Frequency | Measured
Band (MHz) (MHz) Level (dBm) | Limit (dBm) Margin

698-716 6825 -26.33 -13 -13.33
776-787 775 -22.38 -13 -9.38
824-849 7831 -28.33 -13 -15.33
1710-1755 6940 -25.67 -13 -12.67
1850-1915 19830 -24.17 -13 -11.17

Table 13 — Conducted Spurious Emission Data — Uplink Summary

Measured
Frequency Frequency | Measured
Band (MHz) (MHz) Level (dBm) | Limit (dBm) Margin

728-746 6848 -55.83 -13 -42.83
746-757 745 -50.11 -13 -37.11
869-894 6740 -57.5 -13 -44.5
1930-1995 19970 -55.5 -13 -42.5
2110-2155 21480 -54.50 -13 -41.5

Table 14 — Conducted Spurious Emission Data — Downlink Summary
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Per FCC § 27.53 (C) for frequency operating in 746 — 758 MHz and 776-788MHz band following
additional requirements apply

As per § 27.53 (C)(4) On all frequencies between 763-775MHz and 793-895MHz, by a factor not
less than 65 + 10log (P) dB in a 6.25kHz band segment, for mobile and portable stations.

BW correction for 6.25kHz to 10kHz RBW is following

BW correction factor = 10log B1/B2

Therefore BW correction factor = 10log 6.25/10 = -2.04

Frequency | Measured | Measured | RBW Corrected | Limit Margin
Range Frequency | Level correction | Level (dBm) (dB)
(MHz) (MHz) (dBm) Factor (dBm)
(dB)
763-775 774.94 -43.0 -2.04 -45.04 -35 -10.04
793-805 794.59 -65.9 -2.04 -67.94 -35 -32.94
Table 15 — Conducted Spurious Emission Data — 776-787MHz Uplink Band Summary
Frequency | Measured | Measured | RBW Corrected | Limit Margin
Range Frequency | Level correction | Level (dBm) (dB)
(MHz) (MHz) (dBm) Factor (dBm)
(dB)
763-775 769.24 -73.3 -2.04 -75.3 -35 -40.3
793-805 802.27 -73.2 -2.04 -75.24 -35 -40.24

Table 16 — Conducted Spurious Emission Data — 746-757MHz Downlink Band Summary
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Per FCC § 27.53 (f) for frequency operating in 746 — 763MHz and 775-793MHz emissions in the
band 1559-1610MHz shall be limited to -70dBW/MHz equivalent isotropically radiated power

(EIRP) for wideband signals, and -80dBW EIRP for discrete emissions of less than 700Hz

bandwidth.

Since the limit is in EIRP, the MSCL (Cable Loss) information supplied by manufacturer is added
along with the bandwidth correction factor.

BW correction for 700Hz to 10kHz RBW is following

BW correction factor = 10log B1/B2

Therefore BW correction factor = 10log 700/1000 = -11.55

Frequency Measured | Measured | RBW Gain/Loss | Corrected | Limit Margin
Range Frequency | Level correction | (dB) from | Level (dBm) | (dB)
(MHz) (MHz) (dBm) Factor Antenna | (dBm)
(dB) Kitting
Info (dB)
1559-1610 1565.76 -71.64 0 10 -61.64 -40 -21.64
(Wideband)
1559-1610 1567.29 -52.08 -11.55 10 -53.63 -50 -3.63
(Narrowban
d)
Table 17 — Conducted Spurious Emission Data — 776-787MHz Uplink Band Summary
Frequency Measured | Measured | RBW MSCL Corrected | Limit Margin
Range (MHz) | Frequency | Level correction | (dB) Level (dBm) | (dB)
(MHz) (dBm) Factor (dBm)
(dB)
1559-1610 1562.44 -72.64 0 0 -72.64 -40 -32.64
(Wideband)
1559-1610 1579.15 -53.54 -11.55 0 -65.09 -50 -15.09
(Narrowband)

Table 18 — Conducted Spurious Emission Data — 746-757MHz Downlink Band Summary

HBCS Report # EMC_17022 Rev2

Page 58 of 149




bos

= Agilent 13:40:23 Jun 21, 2017 R T

Mkr1 &97.0 MHz
Ref 0 dBm Atten 5 dB -40.01 dBm

w1 S2
53 FC
AR
Start 30 MH=z Stop 697 MHz
#Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

Plot 80 — 698-716MHz Band — Uplink

E Agilent 13:41:03 Jun 21, 2017 R T

Mkr1 3.000 GH=z
Ref 0 dBm Atten 5 dB -50.36 dBm

PAvg MWW»WWWM gren P g e P g T T

w1 52
53 FC
AR
Start 71T MH=z Stop 3 GHz
#Res BW 1 MH=z VBW 3 MH=z Sweep & ms (401 pts)

Plot 81 - 698-716MHz Band — Uplink
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ATTEN 1iedB MKR —26.33dBr

RL 38.8dBm 18dB/ 6.825GHz
D
R
~ . J\.M;_,o..\-'-.ﬁm«\-,‘A\\w\dmw
Y L B pe o A NN AT N J e R I N A Pl e s TN A
START 3.088GH= STOP 7.5808GHz
RBW 1.6MHz UBW 3.8MHz SWP 90.8nms

Plot 82 — 698-716MHz Band — Uplink

Agilent 13:42:48 Jun 21, 2017

Mkr1 775.0 MHz
Ref 0 dBm Atten 5 dB -22.38 dBm

w1 52
53 FC
AR
Start 30 MHz Stop 775 MHz
#Res BW 1 MH=z VBW 3 MH=z Sweep & ms (401 pts)

Plot 83 — 776-787MHz Band — Uplink
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i Agilent  13:44:23 Jun 21, 2017 R T

Mkr1 788.00 MH=z
Ref 0 dBm Atten 5 dB -33.59 dBm
Avg
Leg
10
dB/
Offst
308
dB &
Dl
-13.0
dBm

|'. I |
PAvg L WMWWWAWWWMWWM
10

w1 52
53 FC
AR
Start 788 MH=z Stop 3 GH=z
#Res BW 1 MH=z VBW 3 MHz Sweep & ms (401 pts)

Plot 84 — 776-787MHz Band — Uplink

ATTEN 1ede MKR —26.58dBr
RL 30.8dBmr 18dB/ 7.392CGHz
D
R
L s . ,-..g.-«-\-..-ﬂ-'-’*«h--v'xw,.e.,«xm, T
e S NSRS S Sy B St S e € S s e e e e o v
START 3.8@0CGHZ sTOoP 8.008BGHZ
RBW 1.6MHz UBW 3.8MHz SuP 188ns

Plot 85 — 776-787MHz Band — Uplink
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- Agilent  13:4553 Jun 21, 2017 R T

Mkr1 823.0 MHz
Ref 0 dBm Atten 5 dB -39.12 dBm

w1 52
53 FC
AR
Start 30 MH=z Stop 823 MH=z
#Res BW 1 MH=z VBW 3 MH=z Sweep 8 ms (401 pts)

Plot 86 — 824-849MHz Band — Uplink

- Agilent 13:48:25 Jun 21, 2017 R T

Mkr1 &50 MHz
Ref 0 dBm Atten 5 dB -44.46 dBm

PAVG |ty ip hstiaiomesitiiasodoy s o P s oy o ag o A o A TSt oo oY

w1 52
53 FC
AR
Start 850 MHz Stop 3 GHz
#Res BW 1 MH=z VBW 3 MH=z Sweep & ms (401 pts)

Plot 87 — 824-849MHz Band —Uplink
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ATTEN 1i8edB MKR —28.33dBrm

RL 308.8dBr 18dB/ 7.831GHz
D
R
W) vy A L A TP etand it oan ] oty el
o P Bl o ol T AT e ZLX 4 Rty Bp L T
START 3.008GHz sTOP 8.500CHz
RBH 1.8MHz uBW 3.8MHz SWP 118ms

Plot 88 - 824-849MHz Band — Uplink

=i Agilent  13:50-04 Jun 21, 2017 R T

Mkr1 1.709 GHz
Ref 0 dBm Atten 5 dB -42.84 dBm

w1 52
53 FC
AR
Start 30 MH=z Stop 1.709 GHz
#Res BW 1 MH=z VBW 3 MH=z Sweep 8 ms (401 pts)

Plot 89 — 1710-1755MHz Band — Uplink
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- Agilent  13:50°50 Jun 21, 2017 R T

Mkr1 1.756 GH=z
Ref 0 dBm Atten 5 dB -45.53 dBm
Avg
Leg
10
dBf
Offst
30.8
dB
Dl
13.0 4
dBm |

PAvg | Monnrmet o Wnmar o phptenn b e i et g = A e fipede et oA b
10

a4

w1 S2
53 FC
AN
Start 1.756 GHz Stop 3 GHz
#Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

Plot 90 — 1710-1755MHz Band — Uplink

ATTEN 1edB MKR —25.67dBm
RL 30.8dBmr 18dB/ 6.948GHz
D
R
2 " P VO 3 e f"*“"“' k"“""""p“yv
At ey RSP aT (T S S ) SR R P e ) S Y e v e S R X oS e Svey o e R
START 3.888CGHz STOP 7.088GHz
RBW 1.8MHz uUBMW 3.8MHz SuP 80.8ms

Plot 91 - 1710-1755MHz Band — Uplink
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ATTEN 1edB MKR —25.83dBm
RL 38.8edBmr 1edB/ 13.25GHz

o
Rt SIS PRl FPER RO Kt hR RO, ) 6o Dogen i SNt

R A Sl WU Ea T '4."\\‘!"-!. "

START 7.88GH=z STOP 17.5S8GH=
RBM 1.86MH= UBM 3.8MH=z SHWP 210ns

Plot 92 - 1710-1755MHz Band — Uplink

i Agilent 13:52:35 Jun 21, 2017 R T

Mkr1 1.84% GH=z
Ref 0 dBm Atten 5 dB -47.43 dBm

. A &
PAvg [~y TP P R R S T P WENLY R TR TRy DM ST R v T e S

Start 30 MHz Stop 1.849 GHz
#Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

Plot 93 — 1850-1915MHz Band — Uplink
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i Agilent 13:53:24 Jun 21, 2017 R T

Mkr1 2.95393 GHz
Ref 0 dBm Atten 5 dB -51.07 dBm
Avg
Log
10
dB/f

w1 52
53 FC
AR
Start 1.916 GH=z Stop 3 GHz
#Res BW 1 MH=z VBW 3 MH=z Sweep & ms (401 pts)

Plot 94 — 1850-1915MHz Band — Uplink

ATTEN 1edB MKR —25.83dBm
RL 38.8dBmr 18dB/ 6.873GH=z
D
) £2
0 Y, SO A A m P ettt i akan o IR LR O
R AR TN R A AR (i e ey ¢
START 3.0068GH= STOP 18.0808GH=
RBMW 1.8MH=z UBM 3.8MHz SWP 1960ns

Plot 95 — 1850-1915MHz Band — Uplink
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ATTEN 18edB MKR —24.17dBr

RL 308.8dBm 18dB/ 19.83GH=z
D
R A

- o
. i el b ‘k"-‘-"q‘vl\“-.l‘- Pt it 2 e J"'Uﬂ\‘M**'“A\"? .-Ax-‘-«/-,'u_.,,ﬁ\m A it
(Yo7 e e s g
START 18.868GH= STOP 28.008GH=z
RBM 1.6MH=z UBM 3.0MHz SWP 200ns

Plot 96 — 1850-1915MHz Band — Uplink

- Agilent 13:56:55 Jun 21, 2017 R T

Mkr1 727.0 MHz
Ref 0 dBm Atten 10 dB -63.3 dBm

Start 30 MH=z Stop 727 MH=z
#Res BW 1 MH=z VBW 2 MH=z Sweep & ms (401 pts)

Plot 97 — 728-746 MHz Band — Downlink
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- Agilent 13:67:56 Jun 21, 2017 R T

Mkr1 747 MHz
Ref 0 dBm Atten 10 dB -63.8 dBm
Avg
Log
10
dB/

Start 747 MHz Stop 3 GHz
#Res BW 1 MH=z VBW 2 MH=z Sweep & ms (401 pts)

Plot 98 — 728-746 MHz Band — Downlink

ATTEN pL-1.1-3 MKR —55.83dBnm
RL e8dBr 1edB/ 6.848GH=z
D
o " o - . P i L s PN e B d it
L o R S ST N Tl Nl e ¥ ORI e L S A O e SO Lt WLl P )
START 3.808GH=z STOP 7.588GHz
RBHW 1.8MH= UBM 3.80MH= SHWP 98.8nms

Plot 99 — 728-746 MHz Band — Downlink
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i Agilent  13:59-37 Jun 21, 2017 R T

Mkr1 745.0 MHz
Ref 0 dBm Atten 10 dB -50.11 dBm

w1 s2 JJ
53 FC n J T P T T o e VA LY Ll T St e | e el mesa® AV ateuam Tt ) nitane N

Start 30 MH=z Stop 745 MH=z
#Res BW 1 MH=z VBW 3 MH=z Sweep 8 ms (401 pts)

Plot 100 — 746-757MHz Band — Downlink

- Agilent  14:00:22 Jun 21, 2017 R T

Mkr1 2.882 GHz
Ref 0 dBm Atten 10 dB -65.97 dBm

Start 758 MHz Stop 3 GHz
#Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

Plot 101 — 746-757MHz Band — Downlink
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ATTEN 18edB MKR —56.83dBm
RL e8dBrm 1edB/ 6.992GHz

- e N TS, SO Y
R L L, S I T ew AT S Ly PR B X P T TR W T ey

START 3.8808GH= STOP 8.0868GH=
RBHW 1.8MH= UBHK 3.80MH= SHP 180ns

Plot 102 — 746-757MHz Band — Downlink

e Agilent  14:01:29 Jun 21, 2017 R T

Mkr1 736.0 MH=z
Ref 0 dBm Atten 10 dB 67.21 dBm

Start 30 MH=z Stop 868 MHz
#Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

Plot 103 — 869-894MHz Band — Downlink
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= Agilent 14:02:11 Jun 21, 2017 R T

Mkr1 2.947 GH=z
Ref 0 dBm Atten 10 dB 66.23 dBm
Avg
Leg
10
dB/
Offst
0.8
dB
Dl
“13.0
dBm

PAvg
10

Wi 52 &
S3 FC st " il i el ATty g P e
AA

Start 895 MHz Stop 3 GHz
#Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

Plot 104 — 869-894MHz Band — Downlink

ATTEN 1iedB MKR —-57.58dBm
RL e8dBr 1edB/ 6.798GH=z
D
o o N L RS ST | X P S PRI P
Ablanboll ) Vel il oW Lot TF TR FROTSVE T T, STRESVIC RTINS BRSPS 9. WA SR e e Aot )
START 3.888GHz STOP 9.8868GHz
RBHW 1.8MH= UBHK 3.80MH=z SWP 120ns

Plot 105 — 869-894MHz Band — Downlink
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i Agilent  14:03:07 Jun 21, 2017 R T

Mkr1 737 MHz
Ref 0 dBm Atten 10 dB -65.84 dBm

Start 30 MH=z Stop 1.929 GHz
#Res BW 1 MH=z VBW 3 MH=z Sweep & ms (401 pts)

Plot 106 — 1930-1995MHz Band — Downlink

= Agilent 14:03:50 Jun 21, 2017 R T

Mkr1 2.9448 GHz
Ref 0 dBm Atten 10 dB -67.44 dBm

Start 1.996 GH=z Stop 3 GH=z
#Res BW 1 MH=z VBW 3 MHz Sweep & ms (401 pts)

Plot 107 — 1930-1995MHz Band — Downlink
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HB Compliance Solutions

ATTEN 18ede MKR —57.33dBn

RL B8dBr 18edB/ 7.258GHz
D
= MWMM s S ok
i s e e TN v o e
START 3.0868GH= STOP 18.0868GH=
RBMW 1.8MH=z UBMW 3.0MHz SWP 198nms

Plot 108 — 1930-1995MHz Band — Downlink

ATTEN 18dB MKR —55.58dBm
RL adBr 18dB/ 19.97GHz
D
] e WWWMWWWW
UL 2 i
START 18.068GH= STOP 28.068GH=
RBMW 1.6MH= UBM 3.8MH= SWP 200nrns

Plot 109 — 1930-1995MHz Band — Downlink
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- Agilent

14:04:59 Jun 21, 2017

Ref 0 dBm

Avg
Log
10
dBf
Offst
0.8
dB
0]
-13.0
dBm

PhAvg
10
w1 52
53 FC
AR

Atten 10 dB

Mkr1 2.109 GH=z

-54.82 dBm

e, S e A P

byt e e e A

Start 30 MH=z
#Res BW 1 MHz

VBW 3 MHz

Stop 2.109 GHz
Sweep & ms (401 pts)

Plot 110 — 2110-2155MHz Band — Downlink

ATTEN 1edB MKR —56.83dBm
RL B8dBrm 18dB/ 7.438GHz
D
e T e T e FLV A PTCRR TRy, Ty v 2 "M"w """’"‘1"{4"'\?’\1 2o ey, A
" Ao w0 AN AP P T K T o AL f DA N
Lr\.eJU-'k«-r.\/J' - A
START 2.15S6GH=z STOP 18.0868GH=
RBMW 1.6MH=z UBM 3.8MHz SWP 168nms

Plot 111 -2110-2155MHz Band — Downlink
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HB Compliance Solutions

ATTEN 1eds MKR —54.58dBmrn

RL B8dBrm 1edB/ 21.48GHz
D
F"MWW T S
ol A A Rrrus b WMN
P Ay~ Lo
START 18.08GH= STOP 22.08GHz
RBMW 1.8MH=z UBM 3.0MHz SHWP 2490ns

Plot 112 -2110-2155MHz Band — Downlink
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i Agilent  15:06:40 Jun 22, 2017 R T

Mkr1 774.94 MHz
Ref -4 dBm Atten 5 dB -43 dBm

=
s o

Start 763 MHz Stop 775 MH=z
#Res BW 10 kHz VBW 30 kHz Sweep 196.6 ms (401 pts)

Plot 113 -27.53c4 - Uplink

- Agilent  15:10:10 Jun 22, 2017 R T

Mkr1 794.59 MH=z
Ref -4 dBm Atten 5 dB -65.9 dBm

AR
Start 793 MH=z Stop 805 MH=z
#Res BW 10 kHz VBW 30 kHz Sweep 196.6 ms (401 pts)

Plot 114 -27.53c4 - Uplink
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i Agilent  15:35:13 Jun 22, 2017 R T

Mkr1 1.56576 GHz
Ref -4 dBm Atten 5 dB -71.64 dBm

Start 1.559 GHz Stop 1.61 GHz
#Res BW 10 kHz VBW 30 kHz Sweep 835.4 ms (401 pts)

Plot 115 -27.53f — Uplink Narrowband

i Agilent  15:37:02 Jun 22, 2017 R T

Mkr1 1.56729 GHz
Ref -4 dBm Atten 5 dB -52.08 dBm

dBm By pelhara “‘Wﬁ.%""'. Al g, e e ot i _‘_f--._llh_‘m‘wm'nm?w S SEAL VTSP,

Start 1.559 GH=z Stop 1.61 GHz
#Res BW 1 MH=z VBW 3 MH=z Sweep & ms (401 pts)

Plot 116 —27.53f — Uplink Wideband
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i Agilent  15:41:12 Jun 22, 2017 R T

Mkr1 1.56244 GHz
Ref -4 dBm Atten 5 dB -12.64 dBm

Start 1.559 GHz Stop 1.61 GHz
#Res BW 10 kHz VBW 30 kHz Sweep 835.4 ms (401 pts)

Plot 117 -27.53f — Downlink Narrowband

= Agilent  15:39:53 Jun 22, 2017 R T

Mkr1 1.57915 GHz
Ref -4 dBm Atten 5 dB -53.54 dBm

dBm g il ol RYLY. W SR YT, LY L P S R A L pd, oo pot, Py A g trde by 4
L s ¥ | yen oy ey i B e e \ R s

Start 1.559 GHz Stop 1.61 GHz
#Res BW 1 MH=z VBW 3 MH=z Sweep & ms (401 pts)

Plot 118 —27.53f — Downlink Wideband
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i Agilent  15:42:32 Jun 22, 2017 R T

Mkr1 769.24 MHz
Ref -4 dBm Atten 5 dB -f3.3 dBm

Start 763 MH=z Stop 775 MHz
#Res BW 10 kHz VBW 30 kHz Sweep 196.6 ms (401 pts)

Plot 119 —27.53c4 — Downlink

=i Agilent  15:44-:46 Jun 22 2017 R T

Mkr1 202.27 MH=z
Ref -4 dBm Atten 5 dB -13.2 dBm

Start 793 MHz Stop 805 MH=z
#Res BW 10 kHz VBW 30 kHz Sweep 196.6 ms (401 pts)

Plot 120 -27.53c4 — Downlink
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6. Noise Limits

Test §20.21(e)(8)(i)(A Test Engineer(s): Hoosam B.
Requirement(s):
Test Results: Pass Test Date(s): Jun/16/2017

Test Procedures: As required by 47 CFR §20.21(e)(8)(i)(A), Noise limits measurements
were made as per the FCC KDB 935210 D03 procedures defined in §7.7.

The EUT was set up as per Figure 2 and 3.

Test Setup:

EUT with Terminated
Spectrum Analyzer |&— Input Port

(see note below)
50-ohm

Shielded Load

Figure 2 — Noise Limit

Donor Port
Directional
Coupler
EUT with Terminated | server Port
»|  Server Antenna
Input Port g~
-onm
Coupled Port Shielded Load
from EUT
Signal Generator w/ Spectrum Analyzer
Bandlimited 4.1 MHz Notch Filter to
RF Attenuator Tuned to UL of
AWGN on Center of Suppress DL Signal e (if required) > CMRS Band Under
CMRS DL Band (if required) Tics
Under Test

Figure 3 — Uplink Noise power in presence of a downlink signal
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Frequency Band | Measured Limit Margin
(MHz) Level (dBm) | (dBm) (dB)
698-716 -72.45 -59 -13.45
776-787 -74.05 -59 -15.05
824-849 -73.94 -59 -14.94
1710-1755 -71.86 -59 -12.86
1850-1915 -73.68 -59 -14.68

Table 19 — Maximum Uplink Noise Summary
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i Agilent 13:34:17 Jun 16, 2017 R T

Mkr1 701.3 MH=z
Ref -32.2 dBm #Atten 0 dB -12.45 dBm

W1 52
53 FC
AR
Center 707.5 MHz Span 40 MH=z
#Res BW 1 MHz VBW 3 MH=z Sweep & ms (401 pts)

Plot 121 - 698-716MHz Band — Maximum Uplink Noise

it Agilent 13:35:45 Jun 16, 2017 R T

Mkr1 779.77> MHz
Ref -32.2 dBm #Atten 0 dB -74.05 dBm

Center 781.5 MHz Span 30 MHz
#HRes BW 1 MH=z VBW 3 MH=z Sweep & ms (401 pts)

Plot 122 — 776-787MHz Band — Maximum Uplink Noise
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e Agilent 13:36:46 Jun 16, 2017 R T

Mkr1 833.625 MHz
Ref -32.2 dBm #Atten 0 dB -13.94 dBm

Center 836.5 MHz Span 50 MH=z
#Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

Plot 123 — 824-849MHz Band — Maximum Uplink Noise

i Agilent 13:38:11 Jun 16, 2017 R T
Mkr1 1.746000 GH=z
Ref -32.2 dBm #Atten 0 dB -71.86 dBm

Center 1.732 GHz Span 90 MHz
#Res BW 1 MH=z VBW 3 MH=z Sweep & ms (401 pts)

Plot 124 — 1710-1755MHz Band — Maximum Uplink Noise
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i Agilent 13:41:14 Jun 16, 2017 R T

Mkr1 1.860075 GHz
Ref -32.2 dBm #Atten 0 dB -73.68 dBm
#Mvg
Log
10
dB/
Offst
0.8
dB
b]|
59.0 P e s ey N
dBm

PhAvg
100
w1 52
53 FC
AR

Center 1.882 GHz Span 130 MHz
#Res BW 1 MHz VBW 3 MH=z Sweep & ms (401 pts)

Plot 125 — 1850-1915MHz Band — Maximum Uplink Noise
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7. Variable Booster Gain

Test §20.21(e)(8)(i)(c)(1) Test Engineer(s): Hoosam B.
Requirement(s):
Test Results: Pass Test Date(s): Jun/16/2017

Test Procedures: As required by 47 §20.21(e)(8)(i)(c)(1), Variable Booster Gain
measurements were made as per FCC KDB procedures 935210 D03
defined in §7.9.

The EUT was set up as per Figure 4.

Gain limits are based on §20.21(e)(8)(i)(C)(2)(iii) for Direct Contact
coupling 23dB or 15dB.

Test Setup:
Donor Port Server Port
Directional
Coupler
- I Uplink Signal
. = EUT = Generator #2
Coupled Port
from EUT
Y
Downlink Signal Notch Filter RF Attenuator
Generator #1 (if required) (if required) Spectrum Analyzer
Figure 4 — Variable Gain
Detector Resolution Video Sweep Time
Setting Bandwidth Bandwidth
RMS 100 kHz 300 kHz Auto

Table 20 — Analyzer Settings
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Gain
RSSI Limit P(in) P(out) Gain | Margin
(dBm) | (dBm) | (dBm) dBm (dB) (dB)
-30 6 -7.34 -3.7 3.64 -2.36
-32 8 -7.34 0.3 7.64 -0.36
-35 11 -7.34 2.6 9.94 -1.06
-40 16 -7.34 7.5 14.84 -1.16
-43 19 -7.34 10.11 17.45 -1.55
-47 23 -7.34 13.8 21.14 -1.86
Table 21 - 698-716MHz Band — Uplink Data
Gain
RSSI Limit P(in) P(out) Gain | Margin
(dBm) | (dBm) | (dBm) dBm (dB) (dB)
-30 6 -3.04 -0.9 2.14 -3.86
-32 8 -3.04 1.23 4.27 -3.73
-35 11 -3.04 3.9 6.94 -4.06
-40 16 -3.04 8.87 11.91 -4.09
-43 19 -3.04 11.6 14.64 -4.36
-47 23 -3.04 13.88 16.92 -6.08
Table 22 — 776-787MHz Band — Uplink Data
Gain
RSSI Limit P(in) P(out) Gain | Margin
(dBm) | (dBm) | (dBm) dBm (dB) (dB)
-30 6 -4.3 -1.04 3.26 -2.74
-32 8 -4.3 1.73 6.03 -1.97
-35 11 -4.3 5.01 9.31 -1.69
-40 16 -4.3 10.06 14.36 -1.64
-43 19 -4.3 12.78 17.08 -1.92
-47 23 -4.3 16.72 21.02 -1.98

Table 23 — 824-849MHz Band — Uplink Data
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Gain

RSSI Limit P(in) P(out) Gain | Margin

(dBm) | (dBm) | (dBm) dBm (dB) (dB)
-30 6 2.2 -1.14 -3.34 -9.34
-32 8 2.2 0.54 -1.66 -9.66
-35 11 2.2 3.22 1.02 -9.98
-40 16 2.2 8.8 6.6 9.4
-43 19 2.2 11.59 9.39 -9.61
-47 23 2.2 14.4 12.2 -10.8

Table 24 — 1710-1755MHz Band — Uplink Data

Gain

RSSI Limit P(in) P(out) Gain | Margin

(dBm) | (dBm) | (dBm) dBm (dB) (dB)
-30 6 -4.44 -9.6 -5.16 -11.16
-32 8 -4.44 -7.85 -3.41 -11.41
-35 11 -4.44 -4.6 -0.16 -11.16
-40 16 -4.44 0.58 5.02 -10.98
-43 19 -4.44 3.24 7.68 -11.32
-47 23 -4.44 6.3 10.74 -12.26

Table 25 — 776-787MHz Band — Uplink Data

Frequency Band | Measured Timing | Limit (Seconds) Margin
(MHz) (Seconds) (Seconds)
698-716 0.250 1.0 -0.75
776-787 0.275 1.0 -0.725
824-849 0.275 1.0 -0.725
1710-1755 0.050 1.0 -0.95
1850-1915 0.225 1.0 -0.775

Table 26 — Variable Uplink Gain Timing - Summary Table

The following pages show measurements of Variable Booster Gain Timing plots:
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2 Agilent 12:07:00 Jun 16, 2017 R T

Mkr1 A 250 ms
Ref 30.5 dBm Atten 10 dB -9.887 dB
Peak

iR

Offst =
29.5 Ly;
o

w1 52
53 F5

Center 7T07.5 MHz Span 0 Hz
Res BW 100 kHz VBW 300 kHz Sweep 10 s (401 pts)

Plot 126 — 698-716MHz Band — Uplink Gain Timing

ZH Agilent 12:18:50 Jun 16, 2017 R T

Mkri A 275 ms
Ref 30.5 dBm Atten 10 dB -8.26 dB
Peak

1R
1
Offst '|_a

w1 52
53 F5

Center 781.5 MHz Span 0 Hz
Res BW 100 kHz VBW 300 kHz Sweep 10 s (401 pts)

Plot 127 — 776-787MHz Band — Uplink Gain Timing
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- Agilent 12:26:57 Jun 16, 2017 R T

Mkr1 A 275 ms
Ref 30.5 dBm Atten 10 dB -7 427 dB
Peak

=N
2
T+ H

w1 52
53 F5

Center 836.5 MHz Span 0 Hz
Res BW 100 kHz VBW 300 kHz Sweep 10 s (401 pts)

Plot 128 — 824-849MHz Band — Uplink Gain Timing

- Agilent  12:36:08 Jun 16, 2017 R T

Mkr1 A 50 ms
Ref 30.5 dBm Atten 10 dB -9.09 dB
Peak

10 1F

dB/ —9

Offst &

w1 52
S3 FS

Center 1.732 GHz Span 0 Hz
Res BW 100 kHz VBW 300 kHz Sweep 10 s (401 pts)

Plot 129 — 1710-1755MHz Band — Uplink Gain Timing
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e Agilent 12:38:19 Jun 16, 2017 R T

Mkr1 A 225 ms
Ref 30.5 dBm Atten 10 dB -9 727 dB
Peak
Leg
10 im
dB/ >
Offst 1
29.5 Il—o

dB

w1 52
53 F5

Center 1.882 GHz Span 0 Hz
Res BW 100 kHz VBW 300 kHz Sweep 10 s (401 pts)

Plot 130 — 776-787MHz Band — Uplink Gain Timing

HBCS Report # EMC_17022 Rev2 Page 90 of 149



bos

8. Occupied Bandwidth

Test §2.1049 Test Engineer(s): Hoosam B.
Requirement(s):
Test Results: Pass Test Date(s): Jun/22/2017

Test Procedures: As required by CFR47 §2.1049, Occupied Bandwidth were made at the RF
antenna output terminals of the EUT. Measurements were made as per
the FCC KDB 935210 D03 procedures defined in §7.10

The EUT output was connected directly to a spectrum analyzer through
an attenuator. A signal generator was connected to the EUT to produce
GSM, CDMA & LTE signals to show the input and output signals were
similar.

The following pages show measurements of Occupied Bandwidth plots:

Detector | Resolution | Video Sweep Time | Span

Setting | Bandwidth | Bandwidth

Peak 1% - 5% >3 x RBW Auto As per
Modulation Type

Table 27 — Analyzer Settings
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= Agilent  13:39:34 Jun 22, 2017 R T
Ref 3 dBm Atten 5 dB

Peak

Log

M1 S2 f \\1
sz Fcl \ . ,

M P ™ e A B THE e WA ST Wﬁ.‘uﬁ.— Tprgn
Center 707.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 228.7 ms (401 pts)

Plot 131 - 698-716MHz Band — Uplink Input — GSM

- Agilent  14:30:03 Jun 22, 2017 R T
Ref 20 dBm Atten 5 dB

Peak

Log

M1 52
S3 FC ,meJf«f \Fkﬂﬂwﬂa
AL ey ) "VM
Center T07.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 228.7T ms (401 pts)

Plot 132 — 698-716MHz Band — Uplink Output — GSM
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e Agilent  13:40:37 Jun 22, 2017 R T
Ref 3 dBm Atten 5 dB

Peak

Loeg L

M1 s2 / \\
S3 FC ) ) "

AA LT S G S s e oy “MWWWWH LA gt
Center 781.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 228.T ms (401 pts)

Plot 133 — 776-787MHz Band — Uplink Input — GSM

- Agilent  14:31:00 Jun 22, 2017 R T
Ref 20 dBm Atten 5 dB

Peak

Log

~~"‘"\“~qu \ P

M1 S2 M\J‘fﬂm i M%ﬂ\q

S3 FC JrJLv.f‘-"LM (il A.I‘r
MMM " W

Center 781.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 228.7T ms (401 pts)

Plot 134 — 776-787MHz Band — Uplink Output — GSM

HBCS Report # EMC_17022 Rev2 Page 93 of 149



bos

i Agilent 13:41:35 Jun 22, 2017 R T
Ref 3 dBm Atten 5 dB

Peak

Log _

M1 S2 ’J/ \\\
S3 FC r

Mﬁ,‘,«wwvmw*\w ST e P LA ] '.'LH-(H".'"_‘-J'
Center 836.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 228.7T ms (401 pts)

Plot 135 — 824-849MHz Band - Uplink Input — GSM

i Agilent  14:31:48 Jun 22, 2017 R T
Ref 20 dBm Atten 5 dB

Peak

Log alfl

$3 Fe et Mg

Center 836.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 228.T ms (401 pts)

Plot 136 — 824-849MHz Band — Uplink Output — GSM
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- Agilent  13:37-48 Jun 22, 2017 R T
Ref 14 dBm Atten 5 dB

Peak

Log

10

dB/ P N

M1 S2 (f \\
S3 FC

AA A \M
Center 1.732 GHz Span 2 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 228.7T ms (401 pts)

Plot 137 — 1710-1755MHz Band - Uplink Input — GSM

i Agilent  14:32:34 Jun 22, 2017 R T
Ref 20 dBm Atten 5 dB
Peak

o ra A/ ‘\w‘\_n.z\
53 FC P, Apcd

AA - Moenndg L R
Center 1.732 GHz Span 2 MH=z
#Res BW 3 kHz VBW 10 kHz Sweep 228.7T ms (401 pts)

Plot 138 — 1710-1755MHz Band — Uplink Output — GSM
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e Agilent  13:42:42 Jun 22, 2017 R T
Ref 3 dBm Atten 5 dB

Peak

Log

M1 s2 f/ \\_
S3 FC ,

AA@&AMwwﬁwWﬁWMwMVW#WJMN” T rerd R TITT
Center 1.882 GHz Span 2 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 228.7T ms (401 pts)

Plot 139 — 1850-1915MHz Band — Uplink Input — GSM

= Agilent  14:33:28 Jun 22, 2017 R T
Ref 20 dBm Atten 5 dB

Peak

Log

AN W\NW %WM
Center 1.882 GHz Span 2 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 228.7T ms (401 pts)

Plot 140 — 1850-1915MHz Band — Uplink Output — GSM
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i Agilent  13:44:31 Jun 22, 2017 R T
Ref 9 dBm Atten 5 dB

Peak

Log

10

dB/ Ay

o e L et e e P e e
M1 S2
53 FC
AR
Center 7237.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 228.7 ms (401 pts)

Plot 141 — 728-746MHz Band — Downlink Input — GSM

i Agilenf  14:35:03 Jun 22, 2017 R T
Ref 6 dBm Atten 5 dB
Peak

M1 S2 N \'W“L

53 FC =

V.Y IR Y RN IR, R, EWWMW
Center 7T37.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 228.7T ms (401 pts)

Plot 142 — 728-746MHz Band — Downlink Output — GSM
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i Agilent  13-:45:23 Jun 22, 2017 R T
Ref -9 dBm Atten 5 dB

Peak

Log

10

dB/f N

I i o 2 i N ‘/”A ﬁqull"‘-umu A, Al » P
RS L I L Rl LT e ey R R L MR TR UL R T T TR AR ST S LTS
M1 52
53 FC
AR
Center 751.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kH=z Sweep 228.7T ms (401 pts)

Plot 143 — 746-757MHz Band — Downlink Input - GSM

= Agilent  14:35:30 Jun 22, 2017 R T
Ref 6 dBm Atten 5 dB

Peak

Log

10

M1 S2 f \
53 FC Faay \w.,%

Y S I O T e bt i P ey ot i
Center 751.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 228.T ms (401 pts)

Plot 144 — 746-757MHz Band — Downlink Output — GSM
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i Agilent  13:46:16 Jun 22, 2017 R T
Ref -9 dBm Atten 5 dB

Peak

Log

10

U e T a e i R Lo ey
M1 52
53 FC
AR
Center 881.5 MHz Span 2 MHz
#Res BW 3 kHz WBW 10 kHz Sweep 228.T ms (401 pts)

Plot 145 — 869-894MHz Band — Downlink Input — GSM

I Agilent  14:36:15 Jun 22, 2017 R T

Ref 6 dBm Atten 5 dB
Peak

M1 52 ,/ \
53 FC }

Center 881.5 MHz Span 2 MHz
#Res BW 3 kHz VBW 10 kHz Sweep 228.7T ms (401 pts)

Plot 146 — 869-894MHz Band — Uplink Output — GSM
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