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SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
3.4 §2.1046 Conducted Output Power Reporting only PASS -
3.5 - Peak-to-Average Ratio <13dB N/A | Reporting only
3.6 §2.1049 Occupied Bandwidth Reporting only PASS -
§2.1053 Conducted Band Edge
3.7 Refer standard PASS -
890.543 (e)(2) Measurement
§2.1051
3.8 Emission Mask Mask B PASS -
§90.210(n)
§2.1053
3.9 Conducted Spurious Emission < 43+10log1o(P[Watts]) PASS -
§90.543 (e)(3)
§2.1055 Frequency Stability
3.10 < +1.25 ppm PASS -
§90.539 (e) Temperature & Voltage
§2.1053 Under limit
4.4 §90.543 (e)(3) Radiated Spurious Emission < 43+10log1o(P[Watts]) PASS | 16.96 dB at
§90.543 (f) 1584.000 MHz
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seomron as.  FCC RF Test Report

Report No. : FG830505

1 General Description

1.1 Customer
Sierra Wireless Inc.

13811 Wireless Way Richmond, BC Canada V6V 3A4

1.2 Manufacturer

Sierra Wireless Inc.

13811 Wireless Way Richmond, BC Canada V6V 3A4

1.3 Product Feature of Equipment Under Test

LTE

1.4 Modification of EUT

No modifications are made to the EUT during all test items.

1.5 Testing Site

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and the
FCC designation No. TW1190 under the FCC 2.948(e) by Mutual Recognition Agreement (MRA) in

FCC Test.

Test Site

SPORTON INTERNATIONAL INC.

Test Site Location

No. 52, Hwa Ya 1*' Rd., Hwa Ya Technology Park,
Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.
TEL: +886-3-327-3456
FAX: +886-3-328-4978

Sporton Site No.

Test Site No.
THO5-HY 03CHO7-HY
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1.6 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

¢ 47 CFR Part 2, Part 90(R)

¢ ANSI / TIA-603-E

‘ FCC KDB 971168 Measurement Guidance of License Digital Systems v03

Remark: All test items were verified and recorded according to the standards and without any deviation

during the test.
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2 Test Configuration of Equipment Under Test
2.1 Test Mode

Antenna port conducted and radiated test items listed below are performed according to KDB 971168
D01 Power Meas. License Digital Systems v03 with maximum output power.
Radiated measurements are performed by rotating the EUT in three different orthogonal test planes to

find the maximum emission.

Conducted Band Bandwidth (MHz) Modulation RB # Test Channel
Test Cases 1.4 3 5 10 15 20 QPSK | 16QAM | 64QAM 1 Half | Full L M H
Max. Output
14 - - \Y \Y - - \Y \Y \Y \Y \Y \Y \Y \Y \Y
Power
Peak-to-Average
) 14 \Y \Y \Y \Y \Y \Y \Y
Ratio
26dB and 99%
. 14 - - \Y \Y - - \Y \Y \Y \Y \Y \Y \Y
Bandwidth
Conducted
14 - - \Y \Y - - \Y \Y \Y \Y \Y \Y \Y
Band Edge
Emission Mask 14 - - Y Y - - Y Y Y Y v v v v
Conducted
Spurious 14 - - \ \ - - \ v v v v v v
Emission
Frequency
. 14 - - Vv - - Vv Vv Vv
Stability
Radiated
Spurious 14 Worst Case \Y v v
Emission
The mark “v “ means that this configuration is chosen for testing
The mark “-“ means that this bandwidth is not supported.

Note 3. The device is investigated from 30MHz to 10 times of fundamental signal for radiated spurious emission test under
different RB size/offset and modulations in exploratory test. Subsequently, only the worst case emissions are
reported.
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2.2 Connection Diagram of Test System

System BT

Simulator AP router Notebook GPS Station Earphone

Power EUT

Source Notebook
‘ Cradle ‘ Earphone ‘ ‘ iPod WLAN AP Monitor

This example is connection diagram of EUT test configurations.
For detail, please refer to test mode configuration and setup pholographs for each test item.

2.3 Support Unit used in test configuration and system

Item |Equipment Trade Name [Model No. FCC ID Data Cable Power Cord

1. |System Simulator|Anritsu MT8820C N/A N/A Unshielded, 1.8 m

2.4 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the
spectrum analyzer reading level is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.

Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.5 dB and 10dB attenuator.

Example :
Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=45+ 10=14.5 (dB)
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2.5 Frequency List of Low/Middle/High Channels

LTE Band 14 Channel and Frequency List
BW [MHZz] Channel/Frequency(MHz) Lowest Middle Highest
Channel - 23330 -
10
Frequency - 793 -
. Channel 23305 23330 23355
Frequency 790.5 793 795.5
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3 Conducted Test Items
3.1 Measuring Instruments

The measuring equipment is listed in the section 5 of this test report

3.2 Test Setup

3.2.1 Conducted Output Power

<
System Simulator EUT

I

3.2.2 Peak-to-Average Ratio, Occupied Bandwidth, Conducted Band-Edge,
Emission Mask, and Conducted Spurious Emission

I

Power Divider
System Simulator - O \

EUT

1

Spectrum Analyzer

3.2.3 Frequency Stability

System Simulator

Thermal Chamber

3.3 Test Result of Conducted Test

Please refer to Appendix A.
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3.4 Conducted Output Power Measurement

3.4.1 Description of the Conducted Output Power Measurement

A system simulator was used to establish communication with the EUT. Its parameters were set to
force the EUT transmitting at maximum output power. The measured power in the radio frequency on
the transmitter output terminals shall be reported.

The ERP of mobile transmitters must not exceed 3 Watts for LTE Band 14.

According to KDB 412172 D01 Power Approach,

EIRP = Pr + Gt - L¢, ERP = EIRP -2.15, where

P+ = transmitter output power in dBm

Gt = gain of the transmitting antenna in dBi

Lc = signal attenuation in the connecting cable between the transmitter and antenna in dB

3.4.2 Test Procedures

1 The transmitter output port was connected to the system simulator.

2 Set EUT at maximum power through the system simulator.

3.  Select lowest, middle, and highest channels for each band and different modulation.
4

Measure and record the power level from the system simulator.
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3.5 Peak-to-Average Ratio

3.5.1 Description of the PAR Measurement

Power Complementary Cumulative Distribution Function (CCDF) curves provide a means for
characterizing the power peaks of a digitally modulated signal on a statistical basis. A CCDF curve
depicts the probability of the peak signal amplitude exceeding the average power level. Most
contemporary measurement instrumentation include the capability to produce CCDF curves for an
input signal provided that the instrument’s resolution bandwidth can be set wide enough to
accommodate the entire input signal bandwidth. In measuring transmissions in this band using an
average power technigue, the peak-to-average ratio (PAR) of the transmission may not exceed 13
dB.

3.5.2 Test Procedures

The testing follows FCC KDB 971168 v03 Section 5.7.1
1. The EUT was connected to spectrum and system simulator via a power divider.
2. Set the CCDF (Complementary Cumulative Distribution Function) option in spectrum analyzer.
3. The highest RF powers were measured and recorded the maximum PAPR level associated with
a probability of 0.1 %.

4. Record the deviation as Peak to Average Ratio.
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3.6 Occupied Bandwidth

3.6.1 Description of Occupied Bandwidth Measurement

The occupied bandwidth is the width of a frequency band such that, below the lower and above the

upper frequency limits, the mean powers emitted are each equal to a specified percentage 0.5% of

the total mean transmitted power.

The 26 dB emission bandwidth is defined as the frequency range between two points, one above and

one below the carrier frequency, at which the spectral density of the emission is attenuated 26 dB

below the maximum in-band spectral density of the modulated signal. Spectral density (power per unit

bandwidth) is to be measured with a detector of resolution bandwidth equal to approximately 1.0% of

the emission bandwidth.

3.6.2 Test Procedures

The testing follows FCC KDB 971168 v03 Section 4.2.

1.
2.

The EUT was connected to spectrum analyzer and system simulator via a power divider.

The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The span range for the spectrum analyzer shall be between two and five times the anticipated
OBW.

The nominal resolution bandwidth (RBW) shall be in the range of 1 to 5 % of the anticipated
OBW, and the VBW shall be at least 3 times the RBW.

Set the detection mode to peak, and the trace mode to max hold.

Determine the reference value: Set the EUT to transmit a modulated signal. Allow the trace to
stabilize. Set the spectrum analyzer marker to the highest level of the displayed trace.

(this is the reference value)

Determine the “-26 dB down amplitude” as equal to (Reference Value — X).

Place two markers, one at the lowest and the other at the highest frequency of the envelope of
the spectral display such that each marker is at or slightly below the “—X dB down amplitude”
determined in step 6. If a marker is below this “-X dB down amplitude” value it shall be placed
as close as possible to this value. The OBW is the positive frequency difference between the
two markers.

Use the 99 % power bandwidth function of the spectrum analyzer and report the measured
bandwidth.
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3.7 Conducted Band Edge

3.7.1 Description of Conducted Band Edge Measurement

90.543(e)

(1) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 76 + 10 log
(P) dB in a 6.25 kHz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 65 + 10 log
(P) dB in a 6.25 kHz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 43 +
10 log (P) dB.

3.7.2 Test Procedures

The testing follows FCC KDB 971168 v03 Section 6.0.

1. The EUT was connected to spectrum analyzer and system simulator via a power divider.
The band edges of low and high channels for the highest RF powers were measured.
Set RBW >= 1% EBW in the 1MHz band immediately outside and adjacent to the band edge.
Beyond the 1 MHz band from the band edge, RBW=1MHz was used.

Set spectrum analyzer with RMS detector.

o g &M w N

The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
7. Checked that all the results comply with the emission limit line.

The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
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3.8 Emission Mask

3.8.1 Description of Emissions Mask Measurement

Transmitters designed must meet the emission mask comply with the emission mask provisions of

FCC Part 90.210(n).

3.8.2 Test Procedures

The testing follows FCC KDB 971168 v03 Section 6.0.
1. The EUT was connected to spectrum analyzer and system simulator via a power divider.
2. The power of the modulated signal was measured on a spectrum analyzer using an RMS and
10 second sweep time in order to maximize the level.
3. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.
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3.9 Conducted Spurious Emission

3.9.1 Description of Conducted Spurious Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be lower than

the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

It is measured by means of a calibrated spectrum analyzer and scanned from 30MHz up to a

frequency including its 10™ harmonic.

3.9.2 Test Procedures

The testing follows FCC KDB 971168 v03 Section 6.0.

1. The EUT was connected to spectrum analyzer and system simulator via a power divider.
2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.
The middle channel for the highest RF power within the transmitting frequency was measured.
4.  The conducted spurious emission for the whole frequency range was taken.
Make the measurement with the spectrum analyzer's, for under 1GHz RBW = 100kHz, VBW =
300kHz and for above 1GHz RBW = 1MHz, VBW = 3MHz, taking the record of maximum
spurious emission.
6. Set spectrum analyzer with RMS detector.
7. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
8. The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
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3.10Frequency Stability Measurement

3.10.1 Description of Frequency Stability Measurement

The frequency stability shall be measured by variation of ambient temperature and variation of
primary supply voltage to ensure that the fundamental emission stays within the authorized frequency
block. The frequency stability of the transmitter shall be maintained within £1.25 ppm of the center

frequency.

3.10.2 Test Procedures for Temperature Variation

The testing follows FCC KDB 971168 v03 Section 9.0.

1. The EUT was set up in the thermal chamber and connected with the system simulator.

2. With power OFF, the temperature was decreased to -30°C and the EUT was stabilized before
testing. Power was applied and the maximum change in frequency was recorded within one
minute.

3. With power OFF, the temperature was raised in 10°C step up to 50°C. The EUT was stabilized
at each step for at least half an hour. Power was applied and the maximum frequency change
was recorded within one minute.

3.10.3 Test Procedures for Voltage Variation

The testing follows FCC KDB 971168 v03 Section 9.0.

1. The EUT was placed in a temperature chamber at 20+5° C and connected with the system
simulator.

2. The power supply voltage to the EUT was varied from 85% to 115% of the nominal value
measured at the input to the EUT.

3. The variation in frequency was measured for the worst case.

SPORTON INTERNATIONAL INC. Page Number 117 0f 21
TEL : 886-3-327-3456 Report Issued Date : Mar. 16, 2018
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC : N7NEM75S



SPORTON LAB. FCC RF Test RepOI’t Report No. : FG830505

4 Radiated Test Items
4.1 Measuring Instruments

See list of measuring instruments of this test report.

4.2 Test Setup
421 Forradiated test from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

00
o
Spectrum A i
System Simulator pectrum Analyzer | Receiver
4.2.2 For radiated test above 1GHz
RX Antenna

[

Spectrum Analyzer / Receiver

System Simulator

4.3 Test Result of Radiated Test

Please refer to Appendix B.
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4.4 Radiated Spurious Emission Measurement

4.4.1 Description of Radiated Spurious Emission

The radiated spurious emission was measured by substitution method according to ANSI / TIA-603-E.
The power of any emission outside of the authorized operating frequency ranges must be attenuated

below the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

For operations in the 758-775 MHz and 788-805 MHz bands, all emissions including harmonics in the
band 1559-1610 MHz shall be limited to -70 dBW/MHz equivalent isotropically radiated power (EIRP)
for wideband signals, and -80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth. For
the purpose of equipment authorization, a transmitter shall be tested with an antenna that is

representative of the type that will be used with the equipment in normal operation.

The spectrum is scanned from 30 MHz up to a frequency including its 10th harmonic.

4.4.2 Test Procedures

The testing follows FCC KDB 971168 v03 Section 5.8 and ANSI / TIA-603-E Section 2.2.12.

1. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.
2. The EUT was set 3 meters from the receiving antenna, which was mounted on the antenna

tower.
The table was rotated 360 degrees to determine the position of the highest spurious emission.

4.  The height of the receiving antenna is varied between one meter and four meters to search the
maximum spurious emission for both horizontal and vertical polarizations.

5. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz, Sweep =
500ms, Taking the record of maximum spurious emission.

6. Ahorn antenna was substituted in place of the EUT and was driven by a signal generator.

7.  Tune the output power of signal generator to the same emission level with EUT maximum
spurious emission.

8.  Taking the record of output power at antenna port.

9. Repeat step 7 to step 8 for another polarization.

10. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
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5 List of Measuring Equipment

. . Calibration
Instrument | Manufacturer | Model No. Serial No. [Characteristics Date Test Date Due Date Remark
LTE Base . GSM/GPRS Mar. 05, 2018 ~ Conducted
] Anritsu MT8820C 6201432821 Oct. 13, 2017 Oct. 12, 2018
Station /WCDMA/LTE Mar. 09, 2018 (THO5-HY)
Spectrum Rohde & Mar. 05, 2018 ~ Conducted
FSV40 101397 10Hz~40GHz | Nov. 07, 2017 Nov. 06, 2018
Analyzer Schwarz Mar. 09, 2018 (THO5-HY)
Temperature . . Mar. 05, 2018 ~ Conducted
ESPEC SH-641 92013720 -30°C~70C | Aug. 28, 2017 Aug. 27, 2018
Chamber Mar. 09, 2018 (THO5-HY)
Programmable 1v~20V Mar. 05, 2018 ~ Conducted
GW Instek PSS-2005 EL890001 Oct. 06, 2017 Oct. 05, 2018
Power Supply 0.5A~5A Mar. 09, 2018 (THO5-HY)
1-18GHz 20dB
. 25WSMA Mar. 05, 2018 ~ Conducted
Coupler Warison L #B 1G~18GHz | Dec. 04, 2017 Dec. 03, 2018
Directional Mar. 09, 2018 (THO5-HY)
Coupler
CBL o
i Radiation
Bilog Antenna TESEQ 6111D&00800 | 35419&03 |30MHz to 1GHz| Dec. 18, 2017 | Mar. 12, 2018 | Dec. 17, 2018 (03CHO7-HY)
N1DO1N-06
Double Ridge Radiation
ESCO 3117 00075962 |[1GHz ~ 18GHz | Aug. 23, 2017 | Mar. 12, 2018 | Aug. 22, 2018
Horn Antenna (03CHO7-HY)
. Radiation
Preamplifier [ COM-POWER PA-103A 161241 10MHz-1GHz | Mar. 14, 2017 | Mar. 12, 2018 | Mar. 13, 2018
(03CHO07-HY)
. . 1GHz~ Radiation
Preamplifier Agilent 8449B 3008A02362 Oct. 30, 2017 | Mar. 12, 2018 | Oct. 29, 2018
26.5GHz (03CHO7-HY)
Spectrum ) Radiation
Agilent N9010A MY53470118 | 10Hz~44GHz | Apr. 17,2017 | Mar. 12, 2018 | Apr. 16, 2018
Analyzer (03CHO7-HY)
Radiation
Antenna Mast Max-Full MFA520BS N/A 1m~4m N/A Mar. 12, 2018 N/A
(03CHO07-HY)
. ) Radiation
Turn Table ChainTek [ Chaintek 3000 N/A 0~360 Degree N/A Mar. 12, 2018 N/A
(03CHO07-HY)
Radiation
Horn Antenna ESCO 3117 00143261 1GHz~18GHz | Dec. 27, 2017 | Mar. 12, 2018 | Dec. 26, 2018
(03CHO07-HY)
Signal . Radiation
Anritsu MG3694C 163401 0.1Hz~40GHz | Jan. 15, 2018 | Mar. 12, 2018 | Jan. 14, 2019
Generator (03CHO7-HY)
EMI Test . 20Hz to Radiation
. Agilent N9038A(MXE) | MY53290053 Jan. 16, 2018 | Mar. 12, 2018 | Jan. 15, 2019
Receiver 26.5GHz (03CHO7-HY)
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6 Uncertainty of Evaluation

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of 3.36
Confidence of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1 GHz ~ 18 GHz)

Measuring Uncertainty for a Level of 370
Confidence of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (18 GHz ~ 40 GHz)

Measuring Uncertainty for a Level of 3.08
Confidence of 95% (U = 2Uc(y)) '

SPORTON INTERNATIONAL INC. Page Number 121 of21
TEL : 886-3-327-3456 Report Issued Date : Mar. 16, 2018
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC : N7NEM75S
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Report No. : FG830505

Appendix A. Test Results of Conducted Test

| Conducted Output Power(Average power) |

LTE Band 14 Maximum Average Power [dBm]

BW [MHZz] RB Size RB Offset Mod Lowest Middle Highest
10 1 0 - 23.62 -
10 1 25 - 23.58 -
10 1 49 - 23.43 -
10 25 0 QPSK - 22.62 -
10 25 12 - 22.60 -
10 25 25 - 22.75 -
10 50 0 - 22.66 -
10 0 - 22.84 -
10 25 - 22.77 -
10 49 - 22.98 -
10 25 0 16-QAM - 21.54 -
10 25 12 - 21.56 -
10 25 25 - 21.70 -
10 50 0 - 21.66 -
10 0 - 21.91 -
10 25 - 21.87 -
10 49 - 22.00 -
10 25 0 64-QAM - 20.60 -
10 25 12 - 20.62 -
10 25 25 - 20.74 -
10 50 0 - 20.66 -

5 0 23.56 23.55 23.44
5 12 23.50 23.51 23.47
5 24 23.51 23.61 23.56
5 12 0 QPSK 22.60 22.60 22.58
5 12 7 22.64 22.59 22.60
5 12 13 22.62 22.67 22.64
5 25 0 22.57 22.57 22.66
5 0 22.83 22.81 22.72
5 12 22.81 22.79 22.79
5 24 22.78 22.87 22.83
5 12 0 16-QAM 21.63 21.60 21.59
5 12 7 21.67 21.61 21.62
5 12 13 21.58 21.66 21.63
5 25 0 21.60 21.58 21.67
5 0 21.78 21.75 21.63
5 12 21.71 21.68 21.69
5 24 21.72 21.80 21.75
5 12 0 64-QAM 20.68 20.67 20.65
5 12 7 20.68 20.68 20.64
5 12 13 20.65 20.72 20.71
5 25 0 20.64 20.61 20.70

Al-1of 1
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LTE Band 14

Peak-to-Average Ratio

Mode LTE Band 14 / 10MHz
Mod. QPSK 16QAM Limit: 13dB
RB Size 1RB Full RB 1RB Full RB Result
Lowest CH - - - -
Middle CH 4.17 4.9 5.01 5.86 PASS
Highest CH - - - -
Mode LTE Band 14 / 10MHz
Mod. 64QAM Limit: 13dB
RB Size 1RB Full RB Result
Lowest CH - - - -
Middle CH 5.91 6.32 - - PASS
Highest CH - - - -
SPORTON INTERNATIONAL INC. Page Number D A2-10f 21

TEL : 886-3-327-3456
FAX . 886-3-328-4978




SPORTON LAB.

FCC RF Test Report

Report No. : FG830505

Middle Channel / 1RB

LTE Band 14 / 10MHz / QPSK

Spectrum

Ref Level 30.00 dém

Offset 10.70 di
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Ref Level 30.00 dém  Offset 10.70 dE
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26dB Bandwidth

Mode LTE Band 14 : 26dB BW(MHz)
BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
Mod. QPSK [16QAM| QPSK |16QAM| QPSK |16QAM| QPSK 16QAM| QPSK |16QAM| QPSK |16QAM
Lowest CH - - - - 4.87 4.87 - - - - - -
Middle CH - - - - 4.9 4.85 9.79 9.83 - - - -
Highest CH - - - - 4.87 4.94 - - - - - -
Mode LTE Band 14 : 26dB BW(MHz)
BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
Mod. 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM
Lowest CH - - - - 4.94 - - - - - - -
Middle CH - - - - 5 - 9.77 - - - - -
Highest CH - - - - 4.9 - - - - - - -
SPORTON INTERNATIONAL INC. Page Number : A2-30f 21
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LTE Band 14

Lowest Channel / 5MHz / QPSK

Lowest Channel / 5MHz / 16QAM

Cate: 8 MAR 2018 093316

pectrum 2
Ref Level 30,00 dem  Ofset 10.70 db @ RBW 10D kHz
be Att a0dB BWT 19 ps @ VBW 300 kHz  Made Auto FFT
SGL Count 100/100
[0 17k Max
Mi[1] 14.21 dBm|
0 788.91200 MHZ|
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10 df A e f e Vs WYL L P SV 1865000000 MHz|
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- e / it
g Y .. -
el WYAYS
-40 dBm-
50
s0d
CF 790.5 MH2Z 1001 pts Span 10.0 MHz
arker
Type | Ref | Tre | X-valug | Y-valug | Function | Function Result |
ML 1 788.912 MHz 14.21 dir ndé dawn 4,865 MHz
TL 1 788,052 MHz -11.65 dem nda 26.00 db.
T2 i 752.918 MHz -11.80 dém Q factor 1622
il
L ] ] -

b
Ref Lav
ke At

SGL Count 100/100

el 30.00 dem  Offset 10.70 db & RBW 10D kHz

0dB SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
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o 1
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20
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50 d
CF 790.5 MH2Z 1001 pts Span 10.0 MHz
Marker
Type | Ref | Tre X-valug | Y-valug | Function | Function Result
ML 1 72.058 MHz 13.10 dbm nds down 4,865 MHz
T 1 785,062 MHz -12.49 dbm nds 25.00 B
T2 1 752.926 MHz -13.14 dbm q factor 162.8
i
L ] ] -
Date: 6.MAR 2018 094416

Middle Channel / 5MHz / QPSK

Middle Channel / 5SMHz / 16QAM

Date: 8 MAR 2018 095047

pectrum 2
Ref Level 30.00 dém  Ofset 10.70 dE & RBW 100 kHz
be Att a0dB BWT 19 ps @ VBW 300 kHz  Made Auto FFT
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Type | Ref | Tre | X-valug | Y-valug | Function | Function Result |
ML 1 791.981 MHz 14.25 dbr ndd down 4,895 MHz
T 1 790,572 MHz -11.69 dBin nds 26.00 dB.
T2 1 705468 MHz -11.86 dBm  factor 161.8
n
L ) ] L
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Type | Ref | Tre X-valug | Y-valug | Function | Function Result
ML 1 791.252 MHz 13.46 dbm nds down 4,845 MHz
T 1 790,562 MHZ -12.86 dBin nds 26.00 d8
T2 1 705 408 MHz -12.35 dBm q factor 163.3
n
L ) ] L

Date: 8 MAR 2018 084852

Highest Channel / 5SMHz / QPSK

Highest Channel / 5SMHz / 16QAM

Date: 8 MAR 2018 095143

Spectrum -
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o Att a0de  SWT 18 |5 @ VBW 200 kHz  Made Auta FFT
SGL Count 100/100
|
MI[L] 13.50 dBm|
0 796.43900 MHZ|
° Han 26.00 8|
10d e e AR, 4.865000000 MHz
Q factor | 163.7]
o
BLE
20
e
7 AW LJ
-50 dm.
50
50 d
CF 795.5 MHz 1001 pts Span 10.0 MHz
marker
Type | Ref | Tre X-valug | ¥-value |__Function__| Function Result |
ML 1 796439 MHz 13.50 dbm nd8 down 2,865 MHz
TL 1 793.072 MHz -12.21 dém nda 26.00 db.
T2 i 787,938 MHz -12.23 dém Q factor 163.7
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Type | Ref | Tre X-valug | ¥-value |__Function _| Function Result |
ML 1 794.861 MHZ 13.23 dbm nd8 down 4.935 MHz
TL 1 793.022 MHz -13.15 dem nds 26.00 dB
T2 i 787,958 MHz -12.72 dém Q factor 1611
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L ) ] -
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(Spectrum 2 i
Ref Level 30,00 dem  Ofset 10.70 di @ RBW 300 kHz Ref Level 30,00 dem  Ofset 10.70 di @ RBW 300 kHz
o att A0dE SWT 126 s @ VBW  1MHz  Made Auto FFT o att A0dE SWT 126 ps @ VBW  1MHz  Mode Auto FFT
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Type | Ref | Tre | X-valug | Y-valug | Function | Function Result | Type | Ref | Tre | X-valug | Y-valug | Function | Function Result
ML 1 791.082 MHz 15.61 dém ndé dawn 5,78 Mhz ML 1 754.499 MHz 16.22 dém ndé dawn 9.63 MHz
TL 1 768.165 MHz -10.65 dem nda 26.00 de. TL 1 768.085 MHz -9.30 dem nds 25.00 dB
T2 i 797,955 MHz -10.06 dém Q factor 80.8 T2 i 787,915 MHz -5.42 dém Q factor 0.8
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LTE Band 14

Lowest Channel / 5MHz / 64QAM

Spectrum
00 dém  Offset 10.70 d & RBW 10D kHz
a0 de BWT 19 ps & VBW 300 kHz  Mode Auta FFT
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ML 1 790.12 MHz 12.08 dbm ndd down 4,938 MHz
T 1 78E.042 MHz -13.60 dem nda 26.00 db.
T2 1 752.978 MHz -13.66 dbm q factor 160.1
L L ] -

Date: 8 MAR 2018 094459

Middle Channel / 5SMHz / 64QAM

Middle Channel / 10MHz / 64QAM
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Highest Channel / 5MHz / 64QAM
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Occupied Bandwidth

Mode LTE Band 14 : 99%0OBW(MHz)
BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
Mod. QPSK [16QAM| QPSK |16QAM| QPSK |16QAM| QPSK |16QAM| QPSK |16QAM| QPSK |16QAM
Lowest CH - - - - 4.5 4.5 - - - - - -
Middle CH - - - - 4.53 45 9.03 9.03 - - - -
Highest CH - - - - 4.5 4.5 - - - - - -
Mode LTE Band 14 : 99%0BW(MHz)
BW 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
Mod. 64QAM 64QAM 64QAM 64QAM 64QAM 64QAM
Lowest CH - - - - 4.5 - - - - - - -
Middle CH - - - - 451 - 9.05 - - - - -
Highest CH - - - - 4.5 - - - - - - -
SPORTON INTERNATIONAL INC. Page Number D A2-7 of 21
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LTE Band 14

Lowest Channel / 5MHz / QPSK

Lowest Channel / 5MHz / 16QAM

Date: 8 MAR 2018 093304
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Middle Channel / 5MHz / QPSK

Middle Channel / 5SMHz / 16QAM

Date: 8 MAR 2018 095020
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Highest Channel

/5MHz / QPSK

Highest Channel / 5SMHz / 16QAM

Date: 8 MAR 2018 095114
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Level 3000 dém  OMset 10.70 di @ RBW 10D kHz
o Att a0de  SWT 18 |5 @ VBW 200 kHz  Made Auta FFT
SGL Count 100/100
|
MI[L] 13.47 dbm|
0 796.36900 MHZ|
b Ttce B 1.495504496 MHz
T - ] v nld
0d ; Lo e ) :
| |
o
1
f‘ \
!
\
T
A
50
50 d
CF 795.5 MHz 1001 pts Span 10.0 MHz
marker
Type | Ref | Tre X-valug | ¥-value |__Function__| Function Result |
ML 1 796,360 MHZ 13.47 dBm
TL 1 79325225 MHz 9.00 dBm Occ Bw 4,495504495 MHz
T2 i 797.74775 MHz 7.82 dbm
il
L JL J

Spectrum L 2
Level 3000 dém  OMset 10.70 di @ RBW 10D kHz
o Att a0de  SWT 19 15 @ VBW 200 kHz  Made Auta FFT
SGL Count 100/100
|
MI[L] 12.78 dBm)|
0 796.07900 MHZ]
b M1 Occ Bw 4.495504496 MHz|
10 df o = —
/
o /
BLE
20
a0 — —
\ g R A
-30 dim.
50
50 d
CF 795.5 MHz 1001 pts Span 10.0 MHz
marker
Type | Ref | Tre X-valug | ¥-value |__Function _| Function Result |
ML 1 796,079 MHz 12.76 dBm
TL 1 793.26224 MHz 7.72 dbm Occ Bw 4495504496 MHz
T2 i 797.75774 MHz 7.03 dbm
il
L JL J

Date: 8 MAR 2018 085157
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SPORTON LAB.

FCC RF Test Report

Report No. : FG830505

LTE Band 14

Middle Channel / 10MHz / QPSK

Middle Channel / 10MHz / 16QAM

Spectrurr -
Ref Level 30.00 dém  Ofset 10.70 dE & RBW 300 kHz
o At a0dB SWT 125 ps @ VBW  1MHz  Mode Auto FFT
SGL Count 100/100
(@ 1Pk Max
CETE] 15.56 dBm|
- 797.1160 MHz|
= 1 9.030969031 MHz|
O (e
104 f
[
. /
10d -
20 f v
At \
3 GBme=y = —
VaN A
40 dim: -
50
50 d
CF 793.0 MHZ 1001 pts Span 20.0 MHz
Marker
Type | Ref | Tre | X-valug | Y-valug | Function | Function Result |
ML 1 797.116 MHz 15.56 dbm
T 1 78,5045 MHz 10.61 dBm Occ Bw 9.030989031 MHz
T2 1 797.5355 MHz 9.60 dém

Date: 8 MAR 2018 1000427

n_n
Ref Level 30.00 dém  Ofset 10.70 dE & RBW 300 kHz
o At 0B SWT 125 ps @ VBW  1MHz  Made Auto FFT
SGL Count 100/100
(@ 1Pk Max
CETE] 14.72 dBi|
- . 795.7770 MHz|
= E).w.E}J 9.030969031 MHZz|
104 By [y PR
o f t
/
10d L 1
/ \
20 + L
I
y o \
30 = =
Enaafeacy AWSPN
-40 dBm-
50
50 d
CF 793.0 MHZ 1001 pts Span 20.0 MHz
Marker
Type | Ref | Tre | X-valug | Y-valug | Function | Function Result |
ML 1 796.777 MHz 14.72 dbm
T 1 78,5045 MHz 7.27 dbm Occ Bw 9.030959031 MHz
T2 1 797.5355 MHz 8.54 dém

Date: 8 MAR 2018 1010356
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SPORTON LAB.

FCC RF Test Report

Report No. : FG830505

LTE Band 14

Lowest Channel / 5MHz / 64QAM

Date: 8 MAR 2018 094856

pectrum =
Ref Level 30.00 dém  Ofset 10.70 dE & RBW 100 kHz
be Att a0dB BWT 19 ps @ VBW 300 kHz  Made Auto FFT
SGL Count 100/100
[0 17k Max
CETE] T1.68 dBm)|
- 791.05900 MHz
= 11 Oce Bw 4495504496 MHZ|
104 + = i Caa o
1 5
o 7
|f \
10 di . \.
/ \
20
a0 -
e i Y marg e S, Sl
-40 dBm: b
50
50 d
CF 790.5 MH2Z 1001 pts Span 10.0 MHz
arker
Type | Ref | Tre | X-valug | Y-valug | Function | Function Result |
ML 1 791.059 MHz 11.68 dbm
T 1 785.24226 MHz 5.78 dbm Occ Bw 4,495504495 MHz
T2 1 792.73776 MHz 6.39 dém
L L ] -
Date: 6.MAR 2018 09:44'36
Spectrum — Spectrum L 2
Ref Level 30.00 dém  Ofset 10.70 dE & RBW 100 kHz Ref Level 30.00 dém  Ofset 10.70 dE & RBW 300 kHz
o att a0ds SWT 19 s @ VBW 300 kHz  Made Auta FFT o Att 30d8 EWT 126 ps @ VBW  1MHz  Made Auta FFT
SGL Count 100/100 SGL Count 100/100
[0 17k Max [0 17k Max
CETE] T1.40 dBm)| CETE] 14.21 dBi]
- 792.89000 MHz - 791.0620 MHz|
= " oce By 1.505494505 MHZ, = ! Oce By 9.050949051 MHZ]
X I VAP NN S T2
10 d = - = e e 10 d el a
T l i 1 |
N / ‘ . ‘ \
] 7 l
10 d f 10 d / \
/ i \
20 ; 20 1 -
! | )
a0 - [ A T
vl Y B N e
-40 dBm- -40 dBm- .
50 50
<60 di <60 di
CF 793.0 MHZ 1001 pts Span 10.0 MHz CF 793.0 MHZ 1001 pts Span 20.0 MHz
arker arker
Type | Ref | Tre | X-valug | Y-valug | Function | Function Result | Type | Ref | Tre | X-valug | Y-valug | Function | Function Result |
ML 1 792.89 MHz 11.40 dbm ML 1 791.062 MHz 14.21 dbm
T 1 790.74226 MHz 6.58 dBin oce Bw 4,505494505 MHz T 1 788, 4446 MHz 7.63 dBin oce 8w 9.050949051 MHz
T2 1 795.24775 MHz 7.08 dEm T2 1 797.4955 MHz 8.10 dBm
L L ] L L L ] V.

Cate: 8 MAR 2018 1010326

Highest Channel / 5MHz / 64QAM

v
Ref Level 30,00 dem  Ofset 10.70 di @ RBW 10D kHz
o Att a0de  SWT 18 |5 @ VBW 200 kHz  Made Auta FFT
SGL Count 100/100
| e
MI[L] 11.52 dbm|
0 797.10800 MHZ|
b Oce By 1.495504496 MHz
10 d et ~ =
T A 1
/ \
o
] \
/ Y
10 d - -
! \
20 F
/ 1
an — -
pom i N AL SR, P
~50 dem.
50
50 d
CF 795.5 MHz 1001 pts Span 10.0 MHz
marker
Type | Ref | Tre | X-valug | ¥-value |__Function__| Function Result |
ML 1 797.108 MHz 11.32 dbm
TL 1 793.26224 MHz 7.64 dBm Occ Bw 4,495504495 MHz
T2 i 797.75774 MHz .48 dbm

(]
Date: 8 MAR 2018 0954 46

SPORTON INTERNATIONAL INC.
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SPORTON LAB.

FCC RF Test Report

Report No. : FG830505

Conducted Band Edge

LTE Band 14 / 5MHz / QPSK

Lowest Band Edge /1 RB

Highest Band Edge / 1 RB

Ref Level 30.00 dBm
SGL Count 100/100

Offset 10.70 dB Mode Auto Sweep

Ref Level 20,00 dém
SGL Count 100/100

offset 10.70 dB Mode Auto Sweep

Date: 8 MAR 2018 11:44:52

@1 AvgPwr (@1 fvgPwr
Limit §heck PAFS Limit Gheck PABS
20 dhipe_§PURIOUS LINE ABS PABS 20 ghifie_§PURIOUS LINE 4BS PASS
10 dBm 10 dBm (
0da 0dBm ‘
-10 dBm ‘ -10 dBm {
-20 dam l -20 dBm ‘ |
e L1y e |
SPURIOUS_LINE_ABS_ ) \ H | SPURIOUS_LINE_ABS_ H I k
-40 dBm W -40 dBm /
. ol L s : . N VN
-60 dBm E ‘ i ||| -60 cBm L .I IJ-JL‘N "
Start 758.0 MHz 5005 pts Stop 805.0 MHz ||l start 758.0 MHz 5005 pts Stop 805.0 MHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powerabs |  Alimit Range Low RangeUp | RBW | Frequency | PoweraAbs |  Alimit |
£50.000 MHZ 169.000 bz 100.000 kHz 764,08242 MHZ -49.86 dBm -14.86 dB 756.000 MHz 769.000 MHz 100.000 kHz 759,50000 MHz -49.683 dbm -14.83 dB
769.000 MHz 775,000 MHz 5.250 kHz 773,04296 MHz -60.96 dBm -47.96 dB 769.000 MHz 775,000 MHz 6.250 kHz 770,53746 MHz -61.01 dBm -48.01 dB
775.000 MHz 788,000 MHz 100,000 kHz 78799351 MHz -22.83 dém -9.83 d8 775.000 MHz 788.000 MHz 100.000 kHz 764.61688 MHz -49.65 dBm -36.65 dB
788.000 MHz | 799.000 MHz 100,000 kHz 788,36813 MHz 13.40 dBm -10.60 dB 788 000 MH= 799,000 MHz 100.000 kHz 707 59780 MHe 15.49 dBm 1051 b
J99.000 Mz 508,000 MHz 5.250 kHz 802 67133 MHz -60.5L d&m -25.51 d8 795.000 MHz 805.000 MHz 6.250 kHz 799.83616 MHz -50.93 dBm -15.93 dB
|
) i )

Date: 8 MAR 2018 10:28: 22

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

Ref Level 30.00 dBm
SGL Count 100/100

Offset 10.70 dB Mode Auto Sweep

Ref Level 30,00 dém
SGL Count 100/100

Offset 10.70 dB Mode Auto Sweep

Date: 8. MAR 2018 10:23:26

@1 AvgPwr (@1 dvgPwr
Limit Fheck PAES Limit ¢heck PABS
o0 dh’_uu sPURIOUS ) INE_ABS PABS 20 th‘.‘P' SPURIOUS _LINE_ABS PASS
10 dBm 10 dBm
o de odem | N
-10 dBm -10 dBm I
-20 d8m i 20 dem / t
e ) 1 e ( |
SPURIOUS_LINE_ABS_ J ‘ SPURIOUS_LINE_ABS_ J \
-40 dBm =y -40 dBm
* i ; — 1_
60 dam -50 dBm uan SR
Start 758.0 MHz 5005 pts Stop 805.0 MH2 Start 758.0 MHz 5005 pts Stop 805.0 MHz
Spurious Emissions Spurious Emissions
Range Low RangeUp | RBW | Frequency | Powerabs |  alimit Range Low RangeUp | RBW | Frequency | PoweraAbs | Alimit |
758.000 MHz 769.000 MHz 100.000 kHz 764.71978 MHz -49.86 dBm -14.86 dB 758.000 MHz 769.000 MHz 100.000 kHz 760.87363 MHz -49.91 dBm -14.91 d&
769.000 MHz 775,000 MHz 6.250 kHz 77008192 MHz -61.01 dBm -48.01 dB 769.000 MHz 775.000 MHz 6.250 kHz 774.33167 MHz -61.14 dBm -49.14 dB
775.000 MHz 788,000 MHz 100.000 kHz 78799351 MHz -20.95 dém -16.95 d& 775.000 MHz 788.000 MHz 100.000 kHz 785.57792 MHz -44.36 dbm -31.36 dB
788.000 MHz 799.000 MHz 100.000 kHz 790.78571 MHz 4.85 dBm -25.15 dB 788.000 MHz 799.000 MHz 100,000 kHz 705,74176 MHz 4.90 dBm 25,10 dB
799.000 MHz 805,000 MHz 6.250 kHz 799.77622 MHz -57.48 dBm -22.48 di 799.000 MHz 805.000 MHz 6.250 kHz 799,24276 MHz -53.47 dBm -18.47 dB
\
i we i 1 Ve

Date: 8. MAR.2018 11:52.41
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s=amranas. FCC RF Test Report Report No. : FG830505

LTE Band 14 / 5MHz / 16QAM

rectrum x| spectrum
Ref Level 30.00 dBm  Offset 10.70 dB Mode Auto Sweep Ref Level 30.00 dém  Offset 10.70 di Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr (@1 AvgPwr
Limit §heck PABS Limit Gheck PABS
20 chife_BPURIOUS LINE_ABS PAES 20 dblfie _$PURIOUS LINE ABS PASS
10 dBm 10 dBm (ﬂ
0da 0dBm ‘
-10 dBm l -10 dBm {
-20 dem ‘ -20 dBm ‘ :
a0 { ] an o \
SPURIOUS_LINE_ABS_ } k H | SPURIOUS_LIME_ABS_ H } \
-40 dBm 40 dem
. U La | ) NG 2N
80 cem ij W -60 dBm L.mwl MA Moo
Start 758.0 MHz 5005 pts Stop 805.0 MHz ||l start 758.0 MHz 5005 pts Stop B05.0 MHz
Spurious Emissions Spurious Emissions
__Rangelow | Rangeup | RBW | Frequency | PowerAbs |  Atimit | Rangelow | Rangeup | RBW | Frequency | _ PowerAbs | ALimit |
758.000 MHz 769.000 MHz 100.000 kHz 759.47602 MHz -49.85 dBm -14.85 d& 758.000 MHz 769.000 MHz 100.000 kHz 765.98352 MHz -49.52 dBm -14.92 dB
769.000 MHz 775,000 MHz 6.250 kHz 770.75325 MHz -61.12 dém -48.12 dB 769.000 MHz 775.000 MHz 6.250 kHz 771,52647 MHz -61.04 dBm -49.04 dB
775.000 MHz 768,000 MHz 100.000 kHz 78799351 MHz -22.77 dém -9.77 dé 775.000 MHz 788.000 MHz 100.000 kHz 784.87662 MHz -49.60 dBm -36.80 dB
788.000 MHz 799.000 MHz 100.000 kHz 788.31315 MHz 18.61 dBm -11.39 8 788,000 MHz 799.000 MHz 100,000 kHz 79764286 MHz 18.63 dBm -11.37 dB
799.000 MHz 805.000 MHz 6.250 kHz 60443357 MHz -60.70 dém -25.70 d8 795.000 MHz 805.000 MHz 6.250 kHz 799.36264 MHz -52.42 dbm -17.42 dB
T
)i [ i (| )
Date: 8.MAR.2018 10:15:31 Date: 8 MAR 2018 11:41:28
Lowest Band Edge / Full RB Highest Band Edge / Full RB
5 um o (| Spectrum
Ref Level 30.00 dBm  Offset 10.70 dB Mode Auto Sweep Ref Level 30.00 d8m Offset 10.70 dB Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr [@1 avgPwr
Limit §heck PAES Limit ¢heck PABS
o0 dh’_uu sPURIOUS ) INE_ABS PABS 20 th‘.‘P' SPURIOUS _LINE_ABS PASS
10 dBm 10 dBm
0 de 0 dem l
-10 d8m -10 deém |
-20 d8m -20 dem f T
SPURIOUS_LINE_ABS_ J \ SPURIOUS_LINE_ABS_ J 1
-40 dBm -40 dBm
B Y
8 { M‘ﬁL “ o
.60 dBm -60 dem —
Start 758.0 MHz 5005 pts Stop 805.0 MH2 Start 758.0 MHz 5005 pts Stop 805.0 MHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powerabs |  alimit Rangelow | Rangeup | RBW | Frequency | PoweraAbs | Alimit |
758.000 MHz 765.000 MHz 100.000 kHz 762.79670 MHz -49.82 dBm -14.82 dB 758.000 MHz 769.000 MHz 100.000 kHz 766.95055 MHz -49.86 dBm -14.86 dB
769.000 MHz 775,000 MHz 6.250 kHz 769.30270 MHz -61.05 dém -48.05 db 769.000 MHz 775.000 MHz 6.250 kHz 774,16384 MHz -60.93 dBm -47.93 dB
775.000 MHz 788.000 MHz 100.000 kHz 787,99351 MHz -31.53 dém -18.53 d8 775.000 MHz 768.000 MHz 100.000 kHz 767,94156 MHz -44.32 dbm -31.32 dB
788.000 MHz 799.000 MHz 100.000 kHz 791 46703 MHz 3.82 dBm -26.18 dB 788,000 MHz 799.000 MHz 100,000 kHz 79646703 MHz 3.76 dBm -26.24 dB
799.000 MHz 805.000 MHz 6.250 kHz 799.33267 MHz -58.56 diém ~23.56 dB 795.000 MHz 805.000 MHz 6.250 kHz 799.65231 MHz -53.44 dbm -18.44 db
T
i [ i (| )
Date: 8 MAR 2018 10:25:04 Date: 8.MAR 2018 11.49:13
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s=amranas. FCC RF Test Report Report No. : FG830505

LTE Band 14 / 5MHz / 64QAM

Lowest Band Edge /1 RB Highest Band Edge / 1 RB

sectrum | um
Ref Level 30.00 dBm  Offset 10.70 d& Mode Auto Sweep Ref Level 30.00 dem  Offset 10.70 de Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr (@1 AvgPwr
Limit §heck PAES Limit heck PABS
20 dhipe_§PURIOUS LINE ABS PABS 20 chiRe_BPURIOUS LINE ABS PASS
10 dBm 10 dBm ,
0da 0dBm J
-10 dBm \ -10 dBm f ‘
-20 dBm -20 dBm f -
v I e l
SPURIGUS_LINE_ABS_ I 1 W | SPURIGUS_LINE ABS_ ﬂ | ‘
40 dam } Ul, H -40 dem Fu
” FL[U A B I I JL \_
-60 dBm s || -60 dem . J‘h
Start 758.0 MHz 5005 pts Stop 805.0 MHz Start 758.0 MHz 5005 pts Stop 805.0 MHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powerabs |  alimit Rangelow | Rangeup | RBW | Frequency | PoweraAbs |  Alimit |
£50.000 MHZ 169.000 bz 100.000 kHz 766,29121 MH2 -49.78 dBm -14.78 d8 756.000 MHz 769.000 MHz 100.000 kHz 76740110 MHz -49.69 dbm -14.89 dB
769.000 MHz 775,000 MHz 6.250 kHz 770,78322 MHz -60.62 dem -47.62 dB 769.000 MHz 775.000 MHz 6,250 khz 270 £1048 MHe 6124 dBm 4o 24 dB
775.000 MHz 788,000 MHz 100,000 kHz 78799351 Mz -25.49 dBm -12.49 d& 775.000 MHz 788.000 MHz 100.000 kHz 765.00649 MHz -49.80 dBm -36.90 dB
788.000 MHz 799,000 MHz 100000 kHz 788.31319 MHz 17.44 dBm -12.56 dB 788 000 MH= 789.000 MHz 100.000 kHz 707 63187 MHz 17.57 dBm 1o 43de
799.000 MHz B0S.000 MHz 6.250 kHz 802.74326 MHz -60.81 dém -25.01 dé 799.000 MHz 805.000 MHz £.250 kHz 799.30270 MHz -52.81 dBm -17.81 dB
Y
] we j ( >
Date: & MAR 2016 10:21:47 Date: 8 MAR 2018 103138
5 um ||| Spectrum
Ref Level 30.00 dBm  Offset 10.70 d& Mode Auto Sweep Ref Level 30.00 d8m Offset 10.70 de Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr [@1 avgPwr
Limit §heck PABS Limit heck PAES
o0 thJH sPURIOUS ) INE_ABS PABS 20 th‘.‘P' SPURIOUS _LINE_ABS PASS
10 dBm 10 dBm
ode 0 dBm =1
-10 dem -10 dem
-20 dem 20 dBm {
- ’ | o e J
SPURIOUS_LINE_ABS_ l I‘ SPURIOUS_LINE_ABS_ ] 1
-40 dam — -40 dBm
P - ‘1
" I " = [
60 dem r L -60 dBm
Start 758.0 MHz 5005 pts Stop 805.0 MHz | |['Start 758.0 MHz 5005 pts Stop 805.0 MHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powerabs |  alimit Rangelow | Rangeup | RBW | Frequency | PoweraAbs | Alimit |
756.000 MHz 769.000 bz 100.000 kHz 759,59590 MHz -49.84 dBm -14.84 d8 756.000 MHz 769.000 MHz 100.000 kHz 767.28022 MHz -49.85 dbm -14.85 dB
769.000 MHz 775,000 MHz 5.250 kHz 773,07992 MHz -60.94 dBm -47.94 dB 769.000 MHz 775,000 MHz 6.250 kHz 774.11568 MHz -61.02 dBm -48.02 dB
775.000 MHz 788,000 MHz 100,000 kHz 78799351 MHz -32.78 dém -19.78 d& 775.000 MHz 788.000 MHz 100.000 kHz 767.94156 MHz -45.01 dBm -32.01 dB
788.000 MHz 799,000 MHz 100000 kHz 791,81868 MHz 2.81 dBm -27.15 dB 788 000 MH= 789.000 MHz 100.000 kHz 796 67253 MHz 287 dBm 713 de
799.000 MHz B0S.000 MHz 6.250 kHz 799.35564 MHz -59.08 dém -24.00 d& 799.000 MHz 805.000 MHz £.250 kHz 799.15285 MHz -52.682 dBm -17.82 dB
Y
) v j ( >

Date: 8. MAR.2018 10:26:43 Date: 8. MAR.2018 11:46.44
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SPORTON LAB.

FCC RF Test Report

Report No. : FG830505

LTE Band 14 / 10MHz / QPSK

Lowest Band Edge /1 RB

Highest Band Edge / 1 RB

Sp um || Spectrum a2
Ref Level 30.00 dbm  Offset 10.70 db Mode Auto Sweep Ref Level 30.00 dém  Offset 10.70 db Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr @1 AvgPwr
Limit §heck PABS Limit gheck PABS
20 dbipe_bPURIOUS | INE ABS ; 20 ghile _$PURIOUS_LINE_ABS PABS
10 dem \ 10de
oda I\ 0 de
-10 d8m } ‘ 10 de } l‘
-20 dBm -20 de
v [ n [
SPURIOUS_LINE_ABS_ / \ | H SPURIOUS_LINE_#BS W | ] l
-40 dBm 40 de | /
U i\ YA
8 4 l - P30T B
| | IR e AW
ﬁu_u—d e o e mnsdo i VR oy
Start 758.0 MHz 5005 pts Stop 805.0 MHz | | [ start 758.0 MHz 5005 pts Stop B05.0 MHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequency Power Abs | ALimit Rangelow | Rangeup | RBW | Frequency Power Abs | ALimit
758.000 MHz 769.000 MHz 100.000 kHz 761.73077 MHz -49.85 dém -14.85 dB 758.000 MHz 769.000 MHz 100,000 kHz 764.55495 MHz -40,85 dBm ~14.85 dB
769.000 MHz 775,000 MHz 6,250 kHz 772.39560 MHz -61.02 dém -48.03 d& 769.000 MHz 775.000 MHz 6.250 kHz 771.81419 MHz -61.05 dBm -48.05 dB
775.000 MHz 788.000 MHz 100.000 kHz 787.99351 MHz -36.70 dém -23.70 d8 775.000 MHz 788.000 MHz 100,000 kHz 784.13636 MHz -45.48 dBm -32.48 dB
788.000 MHz 799.000 MHz 100.000 kHz 788.62088 MHz 19.57 dém -10.43 dB 788.000 MHz 799.000 MHz 100,000 kHz 797.43407 MHz 19.43 dBm -10.57 dB
799.000 MHz 805,000 MHz 6.250 kHz 80180220 MHz -56.31 dBm -21.31 dB 799,000 MHz 805.000 MHz 6,250 kHz 80193217 MHz -50.92 dBm -15.92 dB
: D -
Il a - ( 1 J ]

Date: 8. MAR 2018 10:38:13

Date: 8 MAR 2018 10:43:09

Band Edg

e/ Full RB

Spectrum I

L

J

Date S MAR 2042 104308

Ref Level 30.00 dém  Offset 10.70 dB Mode Auto Sweep
SGL Count 100/100
@1 AvgPwr
Limit ¢heck PASS
o0 dH‘HE PURIOUS JINE ABS PASS
10 dBm
0 dBem f
-10 dBm
-20 dBm
o \
| SPURIOUS_LINE_ARS_ ’-/ 1,\
-40 dBm
So-dp _,_.4/ L]L“
-60 dBm iy gttt
Start 758.0 MHz 5005 pts Stop 805.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
758.000 MHz 769.000 MHz 100.000 kHz 764.89560 MHz -48.87 dBm -14.87 dB
769.000 MHz 775,000 MHz 6.250 kHz 773.86414 MHz -61.02 dém -48.02 db
775.000 MHz 788,000 MHz 100.000 kHz 787.99351 MHz -34.86 dBm -21.86 db
788,000 MHz 799,000 MHz 100,000 kHz 792.44505 MHz 1.90 dBm -268.10 dB
799,000 MHz 805,000 MHz 6.250 kHz 799.29071 MHz -55.91 dBm -20.91 dB
7
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SPORTON LAB.

FCC RF Test Report

Report No. : FG830505

LTE Band 14 / 10MHz / 16QAM

Lowest Band Edge /1 RB

Highest Band Edge / 1 RB

Spectrum || Spectrum i
Ref Level 30.00 dbm  Offset 10.70 db Mode Auto Sweep Ref Level 30.00 dém  Offset 10.70 db Mode Auto Sweep
SGL Count 100/100 SGL Count 100,100
@1 AvgPwr @1 AvgPwr
Limit Gheck PAES Limit ¢heck PAES
20 dbipe_§PURIOUS |INE ABS 20 dhie _$PURIOUS_LINE_ABS PABS
10 dem \ 10 d8
0 de ' 0de
-10 dBm } l 10 dB ] ‘
-20 dBm ! 20 de
e i | [
SPURIOUS_LINE_ABS_ } “ | ” SPURIOUS_LINE_f8S q | ] l
-40 dBm 1} ]U -40 de i Uﬂ 1
I EAB X
48 I u L } So-db il \-“h
-60 dBm 60 de T —— g
Start 758.0 MHz 5005 pts Stop B05.0 MHz Start 758.0 MHz 5005 pts Stop 805.0 MHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequency | __Powerabs | ALimit Rangelow | Rangeup | RBW | Frequency | __powerabs | ALimit
758.000 MHz 769.000 MHz 100.000 kHz 759,37912 MHz -49.87 dBm -14.87 dB 753.000 MHz 769,000 MHz 100.000 kHz 762,86264 MHz -49.30 dBm -14.80 dB
769.000 MHz 775,000 MHz 6,250 kHz 770,30370 MHz -60.75 dBm -47.75 d& 769.000 MHz 775.000 MHz 6.250 kHz 770.31568 MHz -60.85 dBm -47.85 dB
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ws. FCC RF Test Report

SPORTON

Report No. : FG830505

LTE Band 14 / 10MHz / 64QAM
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Highest Band Edge / 1 RB

Sp

um

= Spectrum

Ref Level 30.00 dbm  Offset 10.70 dB Mode Auto Sweep Ref Level 30,00 dém  Offset 10.70 d& Mode Auto Sweep
SGL Count 100/100 SGL Count 100,100
@1 AvgPwr @1 AvgPwr
Limit Gheck PAES Limit heck PAES
20 dhie_bPURIOUS LINE aBS . 20 dhie _$PURIOUS_LINE_ABS PAES
10 dBm w 10 de
-10 dBm [ I 10 dB / \
-20 dBm I 20 de |
e [ ] i
SPURIOUS_LINE_ABS_ J | | ” SPURIOUS_LINE_ABS | | [
-40 dBm i ‘W I 40 dB i ]“
. SV DA
-60 dBm 60 db h A
e b e ing
Start 758.0 MHz 5005 pts Stop B05.0 MHz Start 758.0 MHz 5005 pts Stop 805.0 MHz
Spurious Emissions Spurious Emissions
Rangelow | RangeUp | RBW | Frequency Power Abs | ALimit Rangelow | Rangeup | RBW | Frequency | __powerabs | ALimit
758.000 MHz 769.000 MHz 100.000 kHz 766.57692 MHz -49.89 dBm -14.89 dB 753.000 MHz 769.000 MHz 100.000 kHz 76762088 MHz -49.33 dém -14.83 dB
769.000 MHz 775.000 MHz 6,250 kHz 773,84016 MHz -61.13 dBm -48.13 dB 769.000 MHz 775.000 MHz 6.250 kHz 774.00799 MHz -60.88 dBm -47.88 dB
775.000 MHz 788,000 MHz 100.000 kHz 787,99351 MHz -39.88 dBm -26.88 dB 775.000 MHz 788.000 MHz 100,000 kHz 784.18831 MHz -46,59 dBm -33.59 dB
788.000 MHz 799.000 MHz 100.000 kHz 788,55495 MHz 17.56 dBm -12.44 dB 788.000 MHz 799.000 MHz 100.000 kHz 797.41209 MHz 17,58 dem -12.42 dB
799.000 MHz 805.000 MHz 6,250 kHz 801.82018 MHz -58.30 dBm -23.30 dB 799,000 MHz 805,000 MHz 6.250 kHz 799,12887 MHz -52,72 dBém -17.72 dB
- —_— -
Jj [1] (] ( )i ] ]
Date: 8.MAR 2018 10:41:31 Date: 8. MAR 2018 10-46:27
Band Edge / Full RB
Spectrum I :%J
Ref Level 30.00 dém  Offset 10.70 dB Mode Auto Sweep
SGL Count 100/100
@1 AvgPwr
Limit ¢heck PASS
i L g g bg
o0 thﬁ‘“ PURIOUS JINE ABS PASS
10 dBm
0 dBem ™ j
-10 dBm
-20 dBm
an Ao
| SPURIOUS_LINE_ARS_ / \
-40 dBm
U B \_I
=== [a] ’—“/
-60 dBm ™ [ '
Start 758.0 MHz 5005 pts Stop 805.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
758.000 MHz 769.000 MHz 100.000 kHz 762.84066 MHz -48.83 dBm -14.83 dB
769.000 MHz 775,000 MHz 6.250 kHz 770.56144 MHz -61.07 dém -48.07 db
775.000 MHz 788,000 MHz 100.000 kHz 787.99351 MHz -39.58 dBm -26.58 db
788,000 MHz 799,000 MHz 100,000 kHz 792,30220 MHz -0.02 dBm -30.02 d&
799,000 MHz 805,000 MHz 6.250 kHz 799,51848 MHz -54.87 dBm -19.87 db
T

J

Date S MAR 2042 102423

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX . 886-3-328-4978

Page Number 1 A2-16 of 21
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Conducted Spurious Emission

LTE Band

14 / 5SMHz

Lowest Channel / QPSK

Lowest Channel / 16QAM

Dater 8 MAR.2018 10:52:16
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30.000 MHz 7E8.000 MHz 100.000 kHz 726.52974 MHz -58,77 dBm ~45.77 dB 30,000 MHz 756.000 MHz 100.000 kHz 600.51174 MHz -58.58 dBm -45.68 dB
805.000 MHz 1.000 GHz 100.000 kHz 892.17016 MHz -57.72 dbm -44.72 dB 805,000 MHz 1,000 GHz 100.000 kHz 977.53748 MHz -57.85 dBm -44.85 db
1.000 GHz 3.000 GHz 1.000 MHz 2.99125 GHz -47.78 dBm -34.768 dB 1.000 GHz 3,000 GHz 1.000 MHz 2.94226 GHz -47.,67 dBm -34.67 dB
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Middle Channel / QPSK

Middle Channel / 16QAM
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30.000 MHz 7E8.000 MHz 100.000 kHz 730.89555 MHz -58.85 dbm 45,85 dB 30,000 MHz 756.000 MHz 100.000 kHz 740.71864 MHz -55.93 dBm -45.93 dB
805.000 MHz 1.000 GHz 100.000 kHz 861.18066 MHz -57.58 dbm -44.58 dB 805,000 MHz 1,000 GHz 100.000 kHz 937.97226 MHz -57.67 dBm -44.67 db
1.000 GHz 3.000 GHz 1.000 MHz 2.99075 GHz -47.51 dBm -34.51 dB 1.000 GHz 3,000 GHz 1.000 MHz 2.99325 GHz -47.71 dBm -34.71 dB
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FCC RF Test Report

Report No. : FG830505

LTE Band 14 / 5MHz

Highest Channel / QPSK

Highest Channel / 16QAM

Dater 8 MAR.2018 11:14:34
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30.000 MHz 7E8.000 MHz 100.000 kHz 744.72064 MHz ~58,55 dbm ~45.55 dB 30,000 MHz 756.000 MHz 100.000 kHz 718.88056 MHz -58.56 dBm -45.86 dB
805.000 MHz 1.000 GHz 100.000 kHz 870.04873 MHz -57.58 dbm -44.55 dB 805,000 MHz 1,000 GHz 100.000 kHz 504.35157 MHz -57.75 dBm -44.75 dB
1.000 GHz 3.000 GHz 1.000 MHz 2.98675 GHz -47.55 dBm -34.55 dB 1.000 GHz 3,000 GHz 1.000 MHz 2.98425 GHz -47.62 dBm -34.62 dB
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30.000 MHz 7E8.000 MHz 100.000 kHz 600.14793 MHz -58.76 dBm ~45.76 dB 30,000 MHz 756.000 MHz 100.000 kHz 721.07246 MHz -58.73 dBm -45.73 dB
805.000 MHz 1.000 GHz 100.000 kHz 806.21814 MHz -56.95 dBm -43.95 dB 805,000 MHz 1,000 GHz 100.000 kHz 806. 12069 MHz -56.84 dBm -43.84 db
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LTE Band 14 / 5MHz
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LTE Band 14 / 10MHz

Middle Channel / 64QAM

Spectrum -
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Frequency Stability

Test Conditions LTE Band 14 (QPSK) / Middle Channel Limit
Temperature Voltage BW 10MHz Note 2.
(°C) (Volt) Deviation (ppm) Result

50 Normal Voltage 0.0079

40 Normal Voltage 0.0072

30 Normal Voltage 0.0009

20(Ref.) Normal Voltage 0.0000

10 Normal Voltage 0.0019

0 Normal Voltage 0.0069
PASS

-10 Normal Voltage 0.0083

-20 Normal Voltage 0.0069

-30 Normal Voltage 0.0081

20 Maximum Voltage 0.0071

20 Normal Voltage 0.0000

20 Battery End Point 0.0005

Note:

1. Normal Voltage =3.3 V. ; Battery End Point (BEP) =3.135 V. ; Maximum Voltage =4.4 V.

2. The frequency fundamental emissions stay within the authorized frequency block.

SPORTON INTERNATIONAL INC.
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SPORTON LAB.

FCC RF Test Report

Report No. : FG830505

Radiated Spurious Emission

LTE Band 14
LTE Band 14 / 5MHz / QPSK
Channel Fr(e'(\JAL:_'eZn)cy (:JEI;': ) (:iénr:) I(_)l\rI:l: Resalij?ng P?).\/(\;;E.)r T)j;:sible ™~ gr:iinna P0|€E\:/Z\f;l)tion
(dB) (dBm) (dBm) (dB) (dBi)
1576 -60.44 -42.15 -18.29 -71.96 -62.43 0.95 5.09 H
2368 -41.98 -13 -28.98 -58.77 -43.58 1.25 5.00 H
3152 -57.21 -13 -44.21 -75.83 -60.03 1.50 6.47 H
H
H
H
Lowest
1576 -62.28 -42.15 -20.13 -74.31 -64.27 0.95 5.09 \Y
2368 -49.79 -13 -36.79 -66.87 -51.39 1.25 5.00 \Y,
3152 -57.36 -13 -44.36 -76.62 -60.18 1.50 6.47 \Y,
\Y,
\Y,
\Y,
1584 -59.11 -42.15 -16.96 -70.62 -61.08 0.95 5.06 H
2376 -44.84 -13 -31.84 -61.65 -46.47 1.25 5.03 H
3162 -55.66 -13 -42.66 -74.26 -58.52 1.50 6.51 H
H
H
H
Middle
1584 -61.48 -42.15 -19.33 -73.51 -63.45 0.95 5.06 \Y,
2376 -51.26 -13 -38.26 -68.39 -52.89 1.25 5.03 \Y
3162 -56.48 -13 -43.48 -75.72 -59.34 1.50 6.51 \%
\Y,
\Y,
\Y,
SPORTON INTERNATIONAL INC. Page Number 1 B1-10f3
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Report No. : FG830505

Highest

1584 | -59.97 | -42.15 | -17.82 | -71.52 | -61.94 0.95 5.06 H
2376 | -51.88 -13 -38.88 | -68.67 | -53.51 1.25 5.03 H
3176 | -54.96 -13 4196 | -7368 | -57.88 1.50 6.57 H
H
H
H
1584 | -6252 | -4215 | -2037 | -7454 | -64.49 0.95 5.06 v
2376 | -54.74 13 4174 | -71.97 | -56.37 1.25 5.03 Y
3176 | -55.64 13 4264 | -7492 | -5856 1.50 6.57 Y
Y
Y
Y

Remark: Spurious emissions within 30-1000MHz were found more than 20dB below limit line.
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SPORTON LAB.

FCC RF Test Report

Report No. : FG830505

LTE Band 14 / 10MHz / QPSK

Frequenc ERP Limit Over SPA S.G. TX Cable | TX Antenna Polarization
Channel (l(\]/IHz)y (dBm) (dBm) Limit Reading Power loss Gain (HIV)
(dB) (dBm) (dBm) (dB) (dBi)
1576 -62.68 -42.15 -20.53 -74.19 -64.67 0.95 5.09 H
2368 -47.97 -13 -34.97 -64.74 -49.57 1.25 5.00 H
3152 -57.86 -13 -44.86 -76.5 -60.68 1.50 6.47 H
H
H
H
Middle
1576 -62.46 -42.15 -20.31 -74.49 -64.45 0.95 5.09 \%
2368 -46.48 -13 -33.48 -63.6 -48.08 1.25 5.00 \%
3152 -57.54 -13 -44.54 -76.8 -60.36 1.50 6.47 \%
\%
\%
\%

Remark: Spurious emissions within 30-1000MHz were found more than 20dB below limit line.
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Appendix C. Setup Photographs

<Radiated Emission>
LF
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