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SECTION 1

REPORT SUMMARY

Radio Testing of the
u-blox AG
SARA-R410M LTE Cat-M1 Module
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1.1

INTRODUCTION

America

The information contained in this report is intended to show verification of the u-blox AG LTE Cat-M1
Module to the requirements of the following:

e FCCCFR47 Part 2, Part 22 and 24

e |SED RSS-Gen and RSS-132 and RSS-133.

Objective

Manufacturer

Product Marketing Name
Model Number(s)

FCC ID Number

IC Number

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

To perform Radio Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for the
series of tests carried out.

u-blox AG

SARA-R410M

SARA-R410M

XPY2AGQN4NNN

8595A-2AGON4NNN

357591080023101 and 357591080022319
2

e FCCCFR 47 Part 2, Part 22 and 24 (October 1, 2016).

e RSS-132 - Cellular Telephones Employing New Technologies
Operating in the Bands 824-849 MHz and 869-894 MHz
(Issue 3, January 2013).

e RSS-133 — 2 GHz Personal Communications Services (Issue 6,
January 2013).

e RSS-Gen - General Requirements and Information for the
Certification of Radio Apparatus (Issue 4, November 2014).

May 24, 2017

June 05, 2017

Ferdinand S. Custodio

e ANSI/TIA-603-C-2004 - Land Mobile FM or PM -
Communications  Equipment - Measurement and
Performance Standards.

e KDB971168 (D01 Power Meas License Digital Systems
v02r02) Measurement Guidance For Certification Of
Licensed Digital Transmitters

e KDB412172 DO1 Determining ERP and EIRP v01rO1
(Guidelines for Determining the Effective Radiated Power
(ERP) and Equivalent Isotropically Radiated Power (EIRP) of a
RF Transmitting System.

e SRSP-510 Issue 5 February 2009 Technical Requirements for

Personal Communications Services (PCS) in the Bands 1850-
1915 MHz and 1930-1995 MHz
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e SARA-R410M_Tune_Up_Procedure.pdf

e Supporting documents for EUT certification are separate
exhibits.
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1.2

BRIEF SUMMARY OF RESULTS
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A brief summary of the tests carried out in accordance with FCC CFR 47 Part 2, Part 22 and 24 with cross-reference
to the corresponding ISED RSS standard is shown below.

Section FCC Part Sections(s) RSS Section(s) Test Description Result
2.1 2.1046 RSS-132(5.4),RSS-133(6.4) Transmitter Conducted Output Power Compliant
2.2 22.913(a)(2), 2.1046 Effective Radiated Power Compliant

RSS-132(5.4), RSS-133(6.4), . . . .
2.3 24.232(c),2.1046 SRSP-510(5.1.2) Equivalent Isotropic Radiated Power Compliant
2.4 2.1049,22.917(b), 24.238(b) | Rss.Gen 6.6 Occupied Bandwidth Compliant
25 24.232(d) RSS-132(5.4),RSS-133(6.4) Peak-Average Ratio Compliant
26 2.1051,22.917(a), 24.238(a) | Rss-132(5.5),RS5-133(6.5) Band Edge/Conducted Spurious Emissions Compliant
2.7 Clause 7of KDBI71168 D01 Field Strength Of Spurious Radiation Compliant

v02r02
2.8 2.1055,22.355,24.235 RSS-132(5.3),RSS-133(6.3) Frequency Stability Compliant
29 RSS-132(5.6),RSS-133(6.6) Receiver Spurious Emissions N/A*
2.10 RSS-Gen 8.8 Power Line Conducted Emission Compliant
N/A - Not applicable. EUT does not fall to any category defined as Receiver under Section 5 of RSS-Gen Issue 4.
Page 8 of 74
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1.1 PRODUCT INFORMATION

111 Technical Description

The Equipment Under Test (EUT) was a u-blox AG Model SARA-R410M™ LTE Cat-M1 Module as shown in the
photographs below. The EUT is based on Qualcomm Technologies’ MDM9206 LTE modem designed to allow a
larger number of devices to connect to the Internet of Things (loT). LTE Cat M1 is part of the new 3GPP Release
13 standard supporting low power wide area technologies in the licensed spectrum and specifically supports
loT applications with low to medium data throughput rates, as well as devices that require long battery
lifetimes.

Equipment Under Test (installed on WL3 evaluation board)
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Equipment Under Test
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11.2 EUT General Description
EUT Description
Model Name
Model Number(s)
Rated Voltage
Mode Verified

Frequency Range

Capability

Primary Unit (EUT)

Antenna Gain

11.3 Transmit Frequency Table

LTE Cat-M1 Module

SARA-R410M

SARA-R410M

4.2VDC using a programmable power supply

LTE Band 2 and 5 with 1.4 MHz BW

1850 MHz — 1910 MHz (Band 2)

824 MHz -849 MHz (Band 5)

LTE Band 5, 2,4 and 12

[] Production

|Z| Pre-Production

|:| Engineering

America

4.1 dBi for Band 5 and 7.12 dBi for band 2 (this is the maximum
antenna gain that can be used with the EUT and still complies
with all relevant requirements of the Equipment Authorization
for mobile use).

Rated Power
LTE Band Channel Frel?nu: ney Emission Designators
(MHz) Max. Power | Max. Power
(dBm) (W)
18607 1850.7
2 18900 1880.0 1M12G7D/1M12W7D
19193 1909.3
25.00 0.316
20407 824.7
5 20525 836.5 1M12G7D/1M11W7D
20643 848.3

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone:

858 678 1400
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1.2 EUT TEST CONFIGURATION

1.21 Test Configuration Description

The EUT was installed on a development board powered by a programmable power
Default supply. Nominal voltage is 4.2VDC. RF configuration is through a support laptop
running Qualcomm Radio Control Toolkit connected via USB.

1.2.2 EUT Exercise Software

Manufacturer provided a configuration software (Qualcomm Radio Control Toolkit Version 3.0.242.0) running
from a support laptop where the EUT is connected via USB. Major configuration parameters provided by the
manufacturer are shown in Section 1.4.5 of this test report.

1.2.3 Support Equipment and 1/0 cables

Lenovo Support Laptop (T410S) P/N 0A31972 S/N R9-92MHO0 10/11
LiteOn Technology Model 4274430 S/N
L
Corporation AC Adapter for Support Laptop 11542T4430Z1ZGWE27AA9X REV G
Hewlett Packard DC Power Supply M/N E3610A S/N KR51311519
- USB Cable (EUT to Support USB 2.0, 1.8 meters, USB A to Mini B connector
Laptop)

Pasternack Support 20dB attenuator M/N PE7017-20 25 watts DC-18GHz

Narda Support 50Q Termination M/N 370BNM 50-Oh|11;é2:IjX|al Termination DC-

1.2.4 Worst Case Configuration

Worst-case configuration used in this test report as per maximum conducted output power measurements:

QPSK Low (Band 5) Low (Band 2) 6 2 66

EUT is a RF module. For radiated measurements, the EUT was verified installed on a development board using
the worst case axis (“X”) verified via prescan.
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1.2.5

Simplified Test Configuration Diagram

Antenna Conducted Port Test Setup

Programmable Power Supply

12OVAC BOH:z

42V0DC
(varigbie for frequency
stability test)

Radiated Emissions Test Setup

Programmable Power Supply

-

Y

v

T20VAC BDHz

General RF Test Configuration (Manufacturer provided)

LADC

Development Board

Development Board

&

America

- Set Tx Camier Index Frimmary Rx Configure Fox Chain

0 | LNARange Chain Mask

Set Index | PCELL Pra: (Foe)
ETH Erver PCELL Drx (Rt

! Rl _ Gafcacc | HORXD chain (Rx2)

LNA oflsct HORXAD chain (Rx3)
FF Mods & Channel pdox  Value  AGC HORXD chain (R
LTEBC1z =] RFBand _"EJ s = =

Enabile Disatle
1 Tx Bandwidth
. : i Fammar o o R

T - L

0 FTM Emor Code
3055 Set UL Channel

Get Fix AGC

[isatie *| Sec Chain g

LA offper
QS =

Moaudater bdex Voke AGC
Get dBm-=AGT
Tx Controls
Set TuOn LTEPUSCH  +| Weneiomm 2 ~| P Rangs 3 Set T Gan Indexx |
54 Tx OF 3 FUSCH RBs E =] PAsae
0 FUCCH RBs
0 PUSCH Start S Index
St T Wavefom Sop Tx Wevshom

*”FTM RF Verification” mode was also used during testing with identical test parameters.
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1.3

14

1.5

1.6

1.6.1

1.6.2

America

DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
MODIFICATION RECORD
M) Date
Description of Modification Mo.d|f|cat|on Modification
AL Fitted

Serial Number 357591080022319 and 357591080023101

N/A

The table above details modifications made to the EUT during the test programme. The modifications
incorporated during each test (if relevant) are recorded on the appropriate test pages.

TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.26 2015 and American National
Standard for Compliance Testing of Transmitters Used in Licensed Radio Services and ANSI/TIA-603-C-2004 —
Land Mobile FM or PM — Communications Equipment — Measurement and Performance Standards.

For conducted (if applicable) and radiated emissions the equipment under test (EUT) was configured to
measure its highest possible emission level. This level was based on the maximized cable configuration from
exploratory testing per ANSI C63.26-2015. The test modes were adapted according to the Operating

Instructions provided by the manufacturer/client.

TEST FACILITY LOCATION

TUV SUD America Inc. (Mira Mesa)

10040 Mesa Rim Road, San Diego, CA 92121-2912 (32.901268,-117.177681). Phone: 858 678 1400 Fax: 858

546 0364.

TUV sUD America Inc. (Rancho Bernardo)

16936 Via Del Campo, San Diego, CA 92127-1708 (33.018644,-117.092409). Phone: 858 678-1400 Fax: 858 546

0364.
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1.7

1.7.1

1.7.2

1.7.3

1.7.4

1.7.5

America

TEST FACILITY REGISTRATION

FCC — Registration No.: US1146

TUV SUD America Inc. (San Diego), is an accredited test facility with the site description report on file and has
met all the requirements specified in §2.948 of the FCC rules. The acceptance letter from the FCC is maintained
in our files and the Registration is US1146.

Innovation, Science and Economic Development Canada (IC) Registration No.: 3067A

The 10m Semi-anechoic chamber of TUV SUD America Inc. (San Diego) has been registered by Certification and
Engineering Bureau of Innovation, Science and Economic Development Canada for radio equipment testing
with Registration No. 3067A.

BSMI — Laboratory Code: SL2-IN-E-028R (US0102)

TUV Product Service Inc. (San Diego) is a recognized EMC testing laboratory by the BSMI under the MRA
(Mutual Recognition Arrangement) with the United States. Accreditation includes CNS 13438 up to 6GHz.

NCC (National Communications Commission - US0102)

TUV SUD America Inc. (San Diego) is listed as a Foreign Recognized Telecommunication Equipment Testing
Laboratory and is accredited to ISO/IEC 17025 (A2LA Certificate No.2955.13) which under APEC TEL MRA Phase
1 was designated as a Conformity Assessment Body competent to perform testing of equipment subject to the
Technical Regulations covered under its scope of accreditation including RTTEO1, PLMNO1 and PLMNOS for TTE
type of testing and LP002 for Low-Power RF Device type of testing.

VCCI - Registration No. A-0230
TUV SUD America Inc. (San Diego) is a VCCI registered measurement facility which includes radiated field

strength measurement, radiated field strength measurement above 1GHz, mains port interference
measurement and telecommunication port interference measurement.
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1.8

1.8.1

1.8.2

1.8.3

1.8.4

SAMPLE CALCULATIONS

LTE Emission Designator (QPSK)

Emission Designator = 4M51G7D
G = Phase Modulation

7= Quantized/Digital Info

D = Combination (Audio/Data)

LTE Emission Designator (16QAM)

Emission Designator = 4M52W7D
W = Frequency Modulation

7= Quantized/Digital Info

D = Combination (Audio/Data

Spurious Radiated Emission (below 1GHz)

America

Measuring equipment raw measurement (dBuV/m) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset# 1172 (cable) 0.3

Correction Factor (dB) Asset# 1016 (preamplifier) -30.7 -12.6
Asset#t 1175(cable) 0.3
Asset# 1002 (antenna) 17.2

Reported QuasiPeak Final Measurement (dBuV/m) @ 30MHz 11.8

Spurious Radiated Emission — Substitution Method

Example = 84dBuV/m @ 1413 MHz (numerical sample only)

The field strength reading of 84dBuV/m @ 1413 MHz (2" Harmonic of 706.5 MHz) is the maximized
measurement when the EUT is on the turntable measured at 3 meters. The gain of the substituted antenna is
7.8dBi while the transmit cable loss is 1.0 dB (cable between signal generator and the substituted antenna).
The signal generator level is adjusted until the 84dBuV/m level at the receiving end is replicated (identical test
setup, i.e. same antenna, cable/s and preamp). If the adjusted signal generator level is -18dBm, then we have

the following for both EIRP and ERP as required:

Pere = -18 dBm + 7.8 dBi — 1dB
= 11.2 dBm

Perre = Peirp—2.15 dB
= 11.2dBm -2.15dB
= 9.05 dBm
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SECTION 2

TEST DETAILS

Radio Testing of the
u-blox AG
SARA-R410M LTE Cat-M1 Module
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21 TRANSMITTER CONDUCTED OUTPUT POWER

211 Specification Reference

Part 2.1046 (a) and (c)

21.2 Standard Applicable

America

(a) For transmitters other than single sideband, independent sideband and controlled carrier radiotelephone,
power output shall be measured at the RF output terminals when the transmitter is adjusted in accordance
with the tune-up procedure to give the values of current and voltage on the circuit elements specified in
§2.1033(c)(8). The electrical characteristics of the radio frequency load attached to the output terminals when

this test is made shall be stated.

(c) For measurements conducted pursuant to paragraphs (a) and (b) of this section, all calculations and
methods used by the applicant for determining carrier power or peak envelope power, as appropriate, on the
basis of measured power in the radio frequency load attached to the transmitter output terminals shall be
shown. Under the test conditions specified, no components of the emission spectrum shall exceed the limits
specified in the applicable rule parts as necessary for meeting occupied bandwidth or emission limitations.

21.3 Equipment Under Test and Modification State

Serial No: 357591080022319/ Default Test Configuration

21.4 Date of Test/Initial of test personnel who performed the test

May 25, 2017/FSC

21.5 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.1.6 Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 25.8°C
Relative Humidity 41.0%
ATM Pressure 98.6 kPa

21.7 Additional Observations

e Thisis a conducted test using an average power meter.
e The path loss was measured and entered as a level offset.

Frequency Correction Factor
836.50 MHz 20.175dB
1880.0 MHz 20.450 dB
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e Measurements were verified within the manufacturer declared Tune-Up procedure.
Test Results
LTE Band 5 (70 Tx Gain Index)
Modulation Bandwidth Channels Frequency Tx Average (dBm)
20407 824.7 25.0
QPSK 1.4 MHz 20525 836.5 249
20643 848.3 24.6
20407 824.7 25.0
160AM 1.4 MHz 20525 836.5 25.0
20643 848.3 24.7
LTE Band 2 (68 Tx Gain Index)
Modulation Bandwidth Channels Frequency Tx Average (dBm)
18607 1850.7 24.8
QPSK 1.4 MHz 18900 1880.0 24.8
19193 1909.3 24.5
18607 1850.7 24.8
16QAM 1.4 MHz 18900 1880.0 24.8
19193 1909.3 24.6
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2.2 EFFECTIVE RADIATED POWER

221 Specification Reference

Part 22 Subpart H §22.913(a)(2)

2.2.2 Standard Applicable

The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.

223 Equipment Under Test and Modification State

Serial No: 357591080022319 and 357591080023101

2.2.4 Date of Calculation/Initial of test personnel who performed the calculation

June

02, 2017/FSC

2.25 Additional Observations

ERP was calculated as per Section 1.3.2 of KDB412172 D01 (Determining ERP and EIRP v01).

Calculation formula in logarithmic terms:

ERP=Pr + Gt - Lc- 2.15dB

Where:

Pr=transmitter conducted output power dBm (Section 2.1 of this test report)

America

Gr = gain of the transmitting antenna, in dBi (EIRP: the -2.15 in the formula is to convert EIRP to ERP);

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

2.2.6 Sample Computation

ERP  =P1+Gr-Lc-2.15dB
=25.0 dBm (conducted output power) + 4.10 dBi (antenna gain) — 0 (cable loss was programmed as an
offset in the power meter) -2.15
=26.95dBm
2.2.7 Test Results
LTE Band 5 Uplink (824 MHz -849 MHz) 1.4MHz BW
_ | R A EIRP ERP Limit
Modulation Channel (MHz) Power Gain (dBm) (dBm) (dBm)
(dBm) (dBi)
20407 824.7 25.0 4.10 - 26.95 38.45
QPSK 20525 836.5 24.9 4.10 - 26.85 38.45
20643 848.3 24.6 4.10 - 26.55 38.45
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20407 824.7 25.0 4.10 26.95 38.45
16-QAM 20525 836.5 25.0 4.10 26.95 38.45
20643 848.3 24.7 4.10 26.65 38.45
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2.31

23.2

233

234

235

2.3.6

America

EQUIVALENT ISOTROPIC RADIATED POWER

Specification Reference

Part 24 Subpart E §24.234(c)
RSS 132, Clause 5.4

Standard Applicable

Part 24 Subpart E §24.234(c)
Mobile and portable stations are limited to 2 watts EIRP and the equipment must employ a means for limiting
power to the minimum necessary for successful communications.

RSS 132, Clause 5.4

The transmitter output power shall be measured in terms of average power. The equivalent isotropically
radiated power (e.i.r.p.) for mobile equipment shall not exceed 11.5 watts. Refer to SRSP-503 for base station
e.i.r.p. limits.

RSS 133, Clause 6.4

The equivalent isotropically radiated power (e.i.r.p.) for transmitters shall not exceed the limits given in SRSP-
510. Moreover, base station transmitters operating in the band 1930-1995 MHz shall not have output power
exceeding 100 watts

SRSP-5105.1.2
Mobile stations and hand-held portables are limited to 2 watts maximum e.i.r.p. The equipment shall employ
means to limit the power to the minimum necessary for successful communication.

Equipment Under Test and Modification State

Serial No: 357591080022319 and 357591080023101

Date of Calculation/Initial of test personnel who performed the calculation

June 02, 2017/FSC

Additional Observations

e EIRP was calculated as per Section 1.3.2 of KDB412172 DO1 (Determining ERP and EIRP v01).
e Calculation formula in logarithmic terms:

EIRP=Pr + Gt - Lc
Where:
Pr=transmitter conducted output power dBm (Section 2.1 of this test report)
Gr = gain of the transmitting antenna, in dBi (EIRP);
Lc = signal attenuation in the connecting cable between the transmitter and antenna, in dB.

Sample Computation

EIRP =Pr+Gr-Lc
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= 25.0 (conducted output power) + 4.10 (antenna gain) — 0 (cable loss was programmed as an offset in
the power meter)

=29.10 dBm

2.3.7 Test Results

LTE Band 5 Uplink (824 MHz -849 MHz) 1.4MHz BW
. Frequency B e W e e EIRP ERP Limit
Modulation Channel (MHz) Power Gain (dBm) (dBm) (dBm)
(dBm) (dBi)
20407 824.7 25.0 4,10 29.1 - 40.60
QPSK 20525 836.5 24.9 4,10 29.0 - 40.60
20643 848.3 24.6 4,10 28.7 - 40.60
20407 824.7 25.0 4,10 29.1 - 40.60
16-QAM 20525 836.5 25.0 4,10 29.1 - 40.60
20643 848.3 24.7 4.10 28.8 - 40.60
LTE Band 2 Uplink (1850 MHz — 1910 MHz) 1.4MHz BW
. Frequency Average Anter.ma EIRP ERP Limit
Modulation Channel (MHz) Power Gain (dBm) (dBm) (dBm)
(dBm) (dBi)
18607 1850.7 24.8 7.12 31.92 - 33.00
QPSK 18900 1880.0 24.8 7.12 31.92 - 33.00
19193 1909.3 24.5 7.12 31.62 - 33.00
18607 1850.7 24.8 7.12 31.92 - 33.00
16-QAM 18900 1880.0 24.8 7.12 31.92 - 33.00
19193 1909.3 24.6 7.12 31.72 - 33.00
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2.4.2

243

244

245

2.4.6

247
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OCCUPIED BANDWIDTH

Specification Reference

FCC 47 CFR Part 2, Clause 2.1049
FCC 47 CFR Part 22, Clause 22.917(b)
FCC 47 CFR Part 24, Clause 24.238(b)
RSS-GEN 4.6.1

Standard Applicable

The transmitted signal bandwidth shall be reported as the 99% emission bandwidth, that is the frequency
bandwidth suuch that, below its lower and above its upper frequency limits, the mean powers radiated are
eqch equal to 0.5 percent of the total mean power radiated by a give emission.

26dB Bandwidth is defined as the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of which all emissions are attenuated by at
least 26 dB below the transmitter power.

Equipment Under Test and Modification State

Serial No: 357591080022319/ Default Test Configuration

Date of Test/Initial of test personnel who performed the test

May 25, 2017/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 25.8°C
Relative Humidity 41.0%
ATM Pressure 98.6 kPa

Additional Observations

e Thisis a conducted test. Both 26dB bandwidth and 99% bandwidth presented.

e  Only the middle channels presented.

e The span is between two and five times the anticipated OBW.

e The RBW is set to 1% of the OBW while the VBW is 23X RBW (20kHz used, SA limitation for 14kHz).

e The detector is peak and the trace mode is max hold.

e  The SA built-in emission bandwidth measurement feature is utilized. The power level setting is set to 99%
e For 26 dB BW, the “n dB down’ feature of the SA was used as a marker function.
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2.4.8 Test Results (Reporting Purposes Only)
Band Modulation Channel Fn(el?nu:zr;cy (f\)IIBI-‘II: ) 'Z(G“jlzf)w
QPSK 18900 1880.0 1.116 1.30
? 16-QAM 18900 1880.0 1.115 1.30
QPSK 20525 836.5 1.115 1.33
’ 16-QAM 20525 836.5 1.113 1.27

Band 2 Mid Channel 99% OBW QPSK

22 Spectrum
Ref Level
® Att 3 @ SWT
1 Occupied Bandwidth

VBW 100 kHz

sy el
/ Wy
y

CF 1.88 GHz
2 Marker Table
Type Ref " Trc
ML

1
Ti 1
T2 1

Date: 25 MAY 2017 10:09:50

X-Value
1.8797666 GHz 10.

5000 pts

¥

600.0 kHz/

Function

© 1Pk Max s 2Pk Clrw
M1[1] 10.57 dBm|
1.87976660 GHz,

Span 6,0 MHz

Function Result

1.116 MHz

. — 25052017
measuring... (LLLITETT 02 10:00: 49
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Band 2 Mid Channel 26 dB BW QPSK

Ref Level
° Att
1 Frequency Sweep

A P |
N‘ ] Wy ¢

CF 1.88 GHz
2 Marker Table
Type Ref
ML
T1

Date: 25 MAY 2017 10:09:15

Spectrum 2

Offset
SWT

5000 pts

X-Value Y-Value
1.8797702 GHz 10.75 dBm
1 4

600.0 kHz/

Function

17} 2]
M1[1] 10.75 dBm
187977020 GHz

il
b
5 |

Span 6.0 MHz

Function Result

Band 2 Mid Channel 99% OBW 16-QAM

Ref Level
e Att
1 Occupied Bandwidth

CF 1.88 GHz
2 Marker Table
Type Ref
ML
T1

Date: 25 MAY 2017 10:11:13

Spectrum

Offset
SWT

N A foaal "
mA g, W

5000 pts

X-Value Y-Value
1.8797618 GHz 10.14 dBm
1

i
Wi,

600.0 kHz/

Function

A n
M LS
st

y v

® 1Pk 2
M1[1] 10.14 dBm|
1.87976180 GHz,

/ Wi, A
‘ Y
W "

Span 6.0 MHz

Function Result

1.1148 MHz

TUV SUD AMERICA INC 10040 Mesa Rim Road
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Band 2 Mid Channel 26 dB BW 16-QAM

Spectrum 2
Ref Level n  Offset
° Att SWT
1 Frequency Sweep ® 1Pk

M1[1] 10.51 dBm
187977140 GHz

|

A
WA Lol

b M
\V"'I.w“w! M) \“‘“‘""“‘M""—“"“V‘-. \
el

|
5 L2 "
A" H‘J\F“\""d“wu""

CF 1.88 GHz 5000 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Type Ref  Trc X-Value Y-Value Function
ML 1 3
1
1

Date: 25 MAY 2017 10:11:45

Band 5 Mid Channel 99% OBW QPSK

Spectrum

Ref Level 19.60dBm  Offset 10
® Att di SWT
1 Occupied Bandwidth ® 1Pk il
M1[1] 9.35 dBm|
836.84260 MHz|

i it
a I\ Y WL non
. A ) \ YIPY S,
X

. A b |
\\-‘ ".v”’h“v"'ﬂ( \,,‘}V'\I \/

CF 836.5 MHz 5000 pts 600,0 kHz/ Span 6.0 MHz
2 Marker Table

X-Value V-Value Function Function Result
836.8426 M 9.35 dBm
1 1.1148 MHz

Date: 25 MAY 2017 10:24:33
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Band 5 Mid Channel 26 dB BW QPSK

Spectrum 2

Ref Level 19 n  Offset
° Att SWT

1 Frequency Sweep ® 1Pk

M1[1] 10,49 dBm
836.72260 MHz,

T | h
it Vi A
‘W L/

i Ao A

i) iy ot 3
il hat 4N i,
It i

St 1y L M

1/
‘L,\',.%\,,j v

CF 836.5 MHz 5000 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Type Ref  Trc X-Value Y-Value Function Function Result
M1 1 836.7226 MHz 10.49 dBm
T1 1 Hz
1

Date: 25 MAY 2017 10:23:57

Band 5 Mid Channel 99% OBW 16-QAM

Spectrum

Ref Level 19 n  Offset
e Att SWT

1 Occupied Bandwidth ® 1Pk

M1[1] 10,14 dBm|
836.28700 MHz,

"
gl g,

et
A

i)
‘h\.«l (N.'Mwl

I
L\”\ﬂ/ A

CF 836.5 MHz 5000 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Type Ref g X-Value Y-Value Function Function Result
M1 836.287 MHz 10.14 dBm
T1 Hz . 1.1136 MHz

Date: 25 MAY 2017 10:25:45
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Band 5 Mid Channel 26 dB BW 16-QAM

Spectrum 2
Ref Level 19.60 00 RBW 2
° Att 3 ® SWT
1 Frequency Sweep ® 1Pk Max = 2P
M1[1] 9,85 dBm
836.28820 MHz

CF 836.5 MHz 5000 pts 600.0 kHz/ Span 6.0 MHz
2 Marker Table
Type Ref  Trc X-Value Y-Value Function

ML 1
T1 1
T2 1

dBm
0 dBm

Measuring. ..

Date: 25 MAY 2017 10:26:28
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25 PEAK-AVERAGE RATIO

2.5.1 Specification Reference

Part 24 Subpart E §24.232(d)
RSS-132(5.4)
RSS-133(6.4)

2.5.2 Standard Applicable

Part 24 Subpart E §24.232(d)

Power measurements for transmissions by stations authorized under this section may be made either in
accordance with a Commission-approved average power technique or in compliance with paragraph (e) of this
section. In both instances, equipment employed must be authorized in accordance with the provisions of
§24.51. In measuring transmissions in this band using an average power technique, the peak-to-average ratio
(PAR) of the transmission may not exceed 13 dB

RSS-133(5.4) and RSS-133(6.4)
In addition, the transmitter’s peak-to-average power ratio (PAPR) shall not exceed 13 dB for more than 0.1% of
the time using a signal corresponding to the highest PAPR during periods of continuous transmission.

2.5.3 Equipment Under Test and Modification State

Serial No: 357591080022319/ Default Test Configuration

254 Date of Test/Initial of test personnel who performed the test

June 01, 2017/FSC

2.5.5 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.5.6 Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 25.5°C
Relative Humidity 499 %
ATM Pressure 98.7 kPa

2.5.7 Additional Observations

e This is a conducted test. Guidance is per Section 5.7 of KDB971168 (D01 Power Meas License Digital
Systems v02r02).
e Procedure is per Section 5.7.1 of KDB971168.
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e RBW was set to maximum the SA can support (28MHz, minimum requirement is > signal’s occupied

bandwidth)

e Number of samples was adjusted until the CCDF curve was stabilized (24500000 samples).
e Measurement was done using the Spectrum Analyzer's Complementary Cumulative Distribution
Function (CCDF) measurement profile. The built-in function is used to determine the largest deviation
between the average and the peak power of the EUT in a given bandwidth (crest factor or peak-to-
average ratio) The CCDF curve shows how much time the peak waveform spends at or above a given
average power level. The percent of time the signals spends at or above the level defines the probability

for that particular power level.
e The maximum PAPR level associated with a probability of 0.1% was recorded.

e There are no measured PAPR levels greater than 13dB. EUT complies.

2.5.8 Test Results

LTE Band Modulation Channel Frt(e:ﬂu:zr;cy :’:BR)
20407 824.7 5.80

QPsK 20525 836.5 6.46

LTE Band 5 20643 848.3 5.78
(5 MHz BW) 20407 824.7 5.52
16-QAM 20525 836.5 5.56

20643 848.3 5.64

18607 1850.7 5.98

QPsK 18900 1880.0 6.12

TE Band 2 19193 1909.3 6.68
(10 MHz BW) 18607 1850.7 6.14
16-QAM 18900 1880.0 6.34

19193 1909.3 6.48
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259 Sample Test Plots

LTE Band 5 1.4MHz Bandwidth 16-QAM Low Channel -PAR

Spectrum ¢

= AnBW 10 MHz Compatible

}  Meas Time

CF 824.7 MHz Mean Pwr + 20.00 dB

2 Result Summary S.
Mean Peak 19 0.1 0.01%
Trace T 20.41 dBm 26.68 dBm 3

Measuring...

Date: 1.JUN.2017 10:01:27

LTE Band 2 1.4MHz Bandwidth QPSK Low Channel -PAR

MultiView B8 Spectum Spe.m Spe.m 3 Spectrum 4

Ref Level 30.0 3 Offset = AnBW 10 MHz Compatible R
3 Meas Time 0

CF 1.8507 GHz Mean Pwr + 20.00 dB

2 Result Summary Samples: 4500000
Mean 1% 0.1

Peak
Trace 1 22.59 dBm 29.05 dBm

01.06.21
10:15:38

Date: 1.JUN.2017 10:15:38

Page 33 of 74

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID XPY2AGQN4ANNN
IC: 8595A-2AGQN4ANNN
Report No. SD72128174-0517B

2.6

2.6.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

America

BAND EDGE/CONDUCTED SPURIOUS EMISSIONS

Specification Reference

Part 22 Subpart H §22.917(a) and Part 24 Subpart E §24.238(a)
RSS-132, Clause 5.5
RSS-133, Clause 6.5.1

Standard Applicable

Out of band emissions. The power of any emission outside of the authorized operating frequency ranges must
be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

RSS-132, Clause 5.5

Mobile and base station equipment shall comply with the limits in (i) and (ii) below.

(i) In the first 1.0 MHz band immediately outside and adjacent to each of the sub-bands specified in
Section 5.1, the power of emissions per any 1% of the occupied bandwidth shall be attenuated (in dB)
below the transmitter output power P (dBW) by at least 43 + 10 log10 p (watts).

(ii) After the first 1.0 MHz immediately outside and adjacent to each of the sub-bands, the power of
emissions in any 100 kHz bandwidth shall be attenuated (in dB) below the transmitter output power P
(dBW) by at least 43 + 10 log10 p (watts). If the measurement is performed using 1% of the occupied
bandwidth, power integration over 100 kHz is required.

RSS-133, Clause 6.5.1

Equipment shall comply with the limits in (i) and (ii) below.

(i) In the 1.0 MHz bands immediately outside and adjacent to the equipment’s operating frequency block,
the emission power per any 1% of the emission bandwidth shall be attenuated (in dB) below the
transmitter output power P (dBW) by at least 43 + 10 log10 p(watts).

(ii) After the first 1.0 MHz, the emission power in any 1 MHz bandwidth shall be attenuated (in dB) below
the transmitter output power P (dBW) by at least 43 + 10 log10 p(watts). If the measurement is
performed using 1% of the emission bandwidth, power integration over 1.0 MHz is required.

Equipment Under Test and Modification State

Serial No: 357591080022319/ Default Test Configuration

Date of Test/Initial of test personnel who performed the test

May 31, 2017/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.
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Ambient Temperature 25.9°C
Relative Humidity 37.3%
ATM Pressure 99.0 kPa

2.6.7 Additional Observations

e This is a conducted test. Test guidance is per Section 6.0 of KDB971168 (D01 Power Meas License Digital
Systems v02r02).

e Corresponding offset was used for the external attenuator and cable used.

e For Band edge measurements, RBW were set to minimum 1% of OBW or greater using Max Hold trace
with Peak detector as worst case test configuration.

e The center frequency of the spectrum is the band edge frequency (824 MHz -849 MHz for Band 5 and
1850 MHz — 1910 MHz for Band 2).

e Resulting band edge measurements were verified against the manufacturer tune-up procedure with
positive results.

e Conducted Spurious emissions verification were performed using 1MHz RBW for both bands (worst case).
e EUT complies.

2.6.8 Test Results Plots

Spectum 4
© RBW z Compatible
e VBW 100 Mode

1 Frequency Sweep

CF 824.0 MHz 5000 pts 500.0 kHz/ Span 5.0 MHz

. (o] 01.06.2017
T oy

Date: 1.JUN.2017 09:05:37

LTE Band 5 Band Edge @ 824MHz (QPSK)
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1 Frequency Sweep

et |
ﬁl‘m'\;'l/’x"\‘h-\.\'_mﬁ Vl‘“\lmwm'w \*’hwhwﬂ"’ Wﬂ'\m‘w o J.rw"r'vm
TR
W I.MMW J"ﬁw Mﬁ
AT

500.0 kHz/ Span 5.0 MHz

CF 849.0 MHz 5000 pts
Measuring... (LLLLIILL L) 0l,002007

Date: 1.JUN.2017 09:56:43

LTE Band 5 Band Edge @ 849MHz (QPSK)

Multiview

Ref Level 3m Offset

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz

2 Result Summary
Range Low Range Up RBW Frequency Power Abs ALImit
Hz 824.41341 MHz 19.76 dBm -10.24 dB

1.000 MHz
Measuring... (| LTI 022 "16':";5_;':_';;

Date: 1.JUN.2017 09:38:25

LTE Band 5 Low Channel (QPSK)
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Multiview B8 Spectrum Spe.m 2 Spe.m 3 Spectrum 4 Spectium 5 Spectum &

Ref Level 0dem Offset 20 3 Compatible R Mode

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz

2 Result Summary
Range Low Range Up Frequency Power Abs ALimit
10 0 kHz Hz 0 836.22548 MHz 20.45 dBm

Measuring... (LLLTTI]])

Date: 1.JUN.2017 00:47:18

LTE Band 5 Mid Channel (QPSK)

22 spectum Spe.m 2 Spe.m 3 Spectrum 4 Spectrum 5 Spectrum 6

Ref Level Bm  Offset 2 dB  Compatible Mode

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz
2 Result Summary
R

Range Up Frequency Power Abs ALimit
Hz 0 848.03754 MHz 19.79 dBm 1 1dB

Date: 1.JUN.2017 09:54:05

LTE Band 5 High Channel (QPSK)
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Multiview S8 $pe.m 3 Spectium 4
Ref Level 2 = RBW 30 kHz Compatible
o Att 3 0 ms @ VBW 100 kHz Mode A
1 Frequency Sweep ® 1Pk Max
M1[1] -20.01 dBm

824.000000 MHz

Span 5.0 MHz

CF 824.0 MHz 5000 pts 500.0 kHz/
om0 TLe207

Date: 1.JUN.2017 09:05:37

LTE Band 5 Band Edge @ 824MHz (16-QAM)

Spectrum 4

= RBW kHz Compatible
0 ms & VBW 100 kHz Mode
e 1Pk Max = 2Pk Clrw

1 Frequency Sweep
M1[1] -19.63 dBm
849.000000 MHz|

A .
prfin \\_,r._,;"u"‘v-.-\ e ‘w-\
{ 3

\

H

iy

WNMWNW

A
M\.

Ml it My
W
Wmﬂ ‘I.MIMWHMMFMM.\,’ o n

Span 5.0 MHz

CF 849.0 MHz 5000 pts 500.0 kHz/
memmrmg . TIILIIIE o oroe2017

Date: 1.JUN.2017 10:10:13

LTE Band 5 Band Edge @ 849MHz (16-QAM)
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Multiview B8 Spectrum Spe.m 2 Spe.m 3 Spectrum 4 Spectium 5 Spectum &

Ref Level 0dem Offset 20 3 Compatible R Mode

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz

2 Result Summary
Range Low Range Up Frequency Power Abs ALimit
10 0 kHz Hz 0 824.41341 MHz 18.87 dBm -11.13 dB

Measuring... (LTI

Date: 1.JUN.2017 10:05:25

LTE Band 5 Low Channel (16-QAM)

22 spectum Spe.m 2 Spe.m 3 Spectrum 4 Spectrum 5 Spectrum 6

Ref Level Bm  Offset 2 dB  Compatible Mode

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz
2 Result Summary
R

Range Up Frequency Power Abs ALimit
Hz 0 836.22548 MHz 19.26 dBm 1 4 dB

Date: 1.JUN.2017 10:06:54

LTE Band 5 Mid Channel (16-QAM)
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Multiview B8 Spectrum spe. Spe. Spectrum 4 Spectium 5 Spectum &

RefLevel 30.00 dBm  Offset 20,18 dB  Compatible R Mode Au

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz

2 Result Summary
Frequency Power Abs ALimit
848.03754 MHz 19.21 dBm -10.79 dB

: 01.06.2017
Measuring.. (LTITIILD —

Date: 1.JUN.2017 10:11:27

LTE Band 5 High Channel (16-QAM)

Multiview S5 spectum ‘ Spectrum Spectrum 5 Spectum 6

1 Frequency Sweep

. uIlm,ﬁ.wwww%mt,,mw.m ' e
R iy

CF 1.85 GHz 5000 pts 500.0 kHz/ Span 5.0 MHz
Measuring... (LTI U0

Date: 1.JUN.2017 10:18:28

LTE Band 2 Band Edge @ 1850 MHz (QPSK)
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Multi¥iew 28 Spectum Spectrum 4 Spectium 5 Spectrum &

Ref Level 20.2 ! 3 3 Compatible
° Atk Mode

1 Frequency Sweep

& 1Pk Iv Pl /
M1[1] -13.63 dBm
1.910000000 GHz|
A

A,
[

g,

fi
\-fh'ﬂt-l r"ﬁ“r't{“"‘j M\A’

CF 1.91 GHz 5000 pts 500.0 kHz/ Span 5.0 MHz
Measuring... (LI 0l R

Date: 1.JUN.2017 10:26:05

LTE Band 2 Band Edge @ 1910 MHz (QPSK)

Multiview 52 spectium Speam 3 Spectrum 4 Spectrum 5 Spectrum 6

Ref Level n 2 dB  Compatible Mode

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz

2 Result Summary
Range Low Frequency Power Abs ALimit

100 kHz 0 1.85094 GHz 20.88 dBm -9.12 dB

Date: 1.JUN.2017 10:19:26

LTE Band 2 Low Channel (QPSK)
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Multiview @8 Spectum Spe.m 2 Spe.m 3 Spectrum 4 Spectrum 3 Spectrum &

Ref Level 7 n  Offset 20.45dB8 Compatible R Mode

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz

2 Result Summary
Range Low Range Up Frequency Power Abs ALimit
10 0 kHz Hz 0 1.88019 GHz 20.93 dBm

Measuring... (LLLTTI]])

Date: 1.JUN.2017 10:21:23

LTE Band 2 Mid Channel (QPSK)

22 spectum E Spe.m 3 Spectrum 4 Spectrum 5 Spectrum &

Ref Level n Offset dB Compatible Mode

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz
2 Result Summary
R

Range Up Frequency Power Abs ALimit
Hz 0 1.90944 GHz 21.39 dBm [1]:]

Date: 1.JUN.2017 10:26:58

LTE Band 2 High Channel (QPSK)
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Multiview B8 Sp Spe.m 3 Spectrum ¢
Ref Level 2 = RBW 30kHz Compatible
o Att 3 = VBW 100 kHz Mode
1 Frequency Sweep ¢ 1Pk Max = 2P
M1[1]

i N 1.850000000 GHz,
i WAt 0NV P o by
Al

\

M
f

b

L v
M ol

F.q."»N’ \‘Wﬁwﬂr

"‘y¢lwku,,)mw"”

wWww»,fm’"‘”"**“"*"w‘wﬂ*“‘”“'“ d

5000 pts 500.0 kHz/ Span 5.0 MHz

CF 1.85 GHz
Measuring...

Date: 1.JUN.2017 10:29:05

LTE Band 2 Band Edge @ 1850 MHz (16-QAM)

Spectrum 4

= RBW kHz Compatible
0 ms & VBW 100 kHz Mode

1 Frequency Sweep

b W‘xﬂn_ Y LY
\I

i
e N
w I
g/ '\\'“"‘T-

wm,,%ﬁ‘%

I"“ iy / f
\ M JMWN %‘W ‘AP"\M‘WM
L

|

Span 5.0 MHz

CF 1.91 GHz 5000 pts 500.0 kHz/
memmrmg . TTILIIED o oroe2017

Date: 1.JUN.2017 10:34:46

LTE Band 2 Band Edge @ 1910 MHz (16-QAM)
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Multiview @8 Spectum Spe.m 2 Spe.m 3 Spectrum 4 Spectrum 3 Spectrum &

Ref Level 7 n  Offset 20.45dB8 Compatible R Mode

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz

2 Result Summary
Range Low Range Up Frequency Power Abs ALimit
10 0 kHz Hz 0 1.85038 GHz 20.08 dBm

Measuring...

Date: 1.JUN.2017 10:30:05

LTE Band 2 Low Channel (16-QAM)

22 spectum E Spe.m 3 Spectrum 4 Spectrum 5 Spectrum &

Ref Level n Offset dB Compatible Mode

1 Spurious Emissions

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz
2 Result Summary
R

Range Up Frequency Power Abs ALimit
Hz 0 1.87962 GHz 19.58 dBm 1 2dB

Date: 1.JUN.2017 10:32:28

LTE Band 2 Mid Channel (16-QAM)
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MultiView =& ectrum Spe..m 2 Spe..m 13

Ref Level 30 5m Offset 20,45 dB Compatible

1 Spurious Emissions

M g o g PN g™ e NPt g

100.0 kHz 32001 pts 1.8 GHz/ 18.0 GHz

2 Result Summary
R Low RBW Frequency Power Abs ALimit

1,000 MHz 1.90887 GHz 20.19 dBm -9.81d

” P 01.06.2017
Measuring... [ TITTTTTT) 022 10:33:39

Date: 1.JUN.2017 10:33:39

LTE Band 2 High Channel (16-QAM)
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2.7.2

2.7.3

274

275

2.7.6

2.7.7
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FIELD STRENGTH OF SPURIOUS RADIATION

Specification Reference

Clause 7of KDB971168 D01 v02r02

Standard Applicable

When antenna-port conducted measurements are performed to demonstrate compliance to the applicable
unwanted emission limits, a separate radiated measurement is required to detect spurious emissions that may
be radiated directly from the cabinet, control circuits, power leads, or intermediate circuit elements under
normal conditions of installation and operation. Note that when radiated measurements are performed to
demonstrate compliance to the unwanted emission limits (e.g., an EUT with integral transmit antenna), this
measurement is not required.

These measurements may be performed with the transmit antenna port(s) terminated. Unless otherwise

specified in the applicable rule section, the same limits applicable to spurious (unwanted) emissions at the
antenna terminals also apply to radiated spurious emissions.

Equipment Under Test and Modification State

Serial No: 357591080022319/ Default Test Configuration

Date of Test/Initial of test personnel who performed the test

June 02, 2017 /FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 26.6 °C
Relative Humidity 495 %
ATM Pressure 98.6 kPa

Additional Observations

e This is a radiated measurement to detect spurious emissions that may be radiated directly from the
cabinet of the EUT.

e  Only the worst case channel/band presented to show compliance.

e Antenna port of the EUT was terminated with a suitable 50Q load.

e Any emissions within 6db of the limit will be proven by substitution method as per Unwanted Emissions:
Radiated Spurious method of measurement of ANSI/TIA/EIA-603-C 2004, August 17, 2004. However no
such emissions observed.
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e Measurement was done using EMC32 automated software. Reported level is the actual level with all the
correction factors factored in. Correction Factor column is for informational purposes only. See Section
2.7.8 for sample computation.

2.7.8 Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbuV) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset#t 1172 (cable) 0.3

Correction Factor (dB) Asset# 1016 (preamplifier) -30.7 -12.6
Asset# 1175(cable) 0.3
Asset# 1033 (antenna) 17.2

Reported QuasiPeak Final Measurement (dbuV/m) @ 30MHz 11.8

2.7.9 Test Results

See attached plots.
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2.7.10 Test Results Below 1GHz ( Band 2 Worst Case Configuration)
90T
T FCC Part 24 Spurious Emission Limit (EIRP)
80T
701
60T
E |
2
2 50
° i
£
o 407
>
() -
-
| 4 ",,,nv'eﬁn‘«,n,‘.'--‘”""”" "
\/\A »,JM,».'A,‘-‘..A‘/"""“"' .
209 N | et
1 . RS A,\/\/‘ e (VL s
101 *
0 + t t t t t + + + t t + t 1
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
FCC Part 24 Spurious Emission Limit (EIRP) [..\EMI Radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
¢ Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
30.520000 20.2 1000.0 120.000 106.0 v 47.0 -6.3 64.2 84.4
70.941643 10.3 1000.0 120.000 100.0 v -5.0 -16.9 74.1 84.4
121.402725 14.1 1000.0 120.000 105.0 v 18.0 -15.9 70.2 84.4
122.306613 14.4 1000.0 120.000 106.0 v 13.0 -15.9 69.9 84.4
687.017956 21.5 1000.0 120.000 200.0 H 88.0 2.6 62.9 84.4
916.852826 24.4 1000.0 120.000 306.0 v 325.0 6.1 60.0 84.4
Test Notes: Only worst case channel presented for cabinet spurious emissions verification.
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2.7.11 Test Results Above 1GHz (Band 2 Worst Case Configuration)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz (ESIB40 receiver)
90
FCC Part 24 Spurious Emission Limit (EIRP)
80
70
c 60 >
= 5 . ““~wa
3 . fen it
= 40 * AN *>
s * , MV NN P
- 30 [ A 0 aine
Wow/
L 4
20
10
0
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
—— FCC Part 24 Spurious Emission Limit (EIRP) [..\EMI Radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
L 4 Final Result 2-AVG [Final Result 2.Result:1]
Peak Data

1201.708818 36.4 1000.0 | 1000.000 138.0 H 40.0 -8.3 45.9 82.2
3760.019038 51.4 1000.0 | 1000.000 229.0 Vv 92.0 1.2 30.8 82.2
6856.619439 46.2 1000.0 | 1000.000 406.9 Vv 302.0 7.8 36.1 82.2
6959.223848 47.6 1000.0 | 1000.000 315.0 Vv 353.0 8.5 34.6 82.2
13599.710421 53.4 1000.0 | 1000.000 188.0 H -9.0 20.1 28.9 82.2
17967.031864 57.8 1000.0 | 1000.000 243.0 H 336.0 27.9 24.5 82.2
Average Data
1201.708818 23.0 1000.0 | 1000.000 138.0 H 40.0 -8.3 59.2 82.2
3760.019038 43.6 1000.0 | 1000.000 229.0 v 92.0 1.2 38.6 82.2
6856.619439 334 1000.0 | 1000.000 406.9 v 302.0 7.8 48.8 82.2
6959.223848 34.9 1000.0 | 1000.000 315.0 v 353.0 8.5 47.3 82.2
13599.710421 40.4 1000.0 | 1000.000 188.0 H -9.0 20.1 41.9 82.2
17967.031864 45.2 1000.0 | 1000.000 243.0 H 336.0 27.9 37.0 82.2

Substitution Data

Test Notes: Substitution data not required since margin is >20dB compared to the -13dBm limit (converted to field
strength @ 3 meters).
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L
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90T
FCC Part 22 Spurious Emission Limit (ERP)
80T
70T
60T
£ 1
E
@ 50
© 4
£
T 40T
>
[ 1
=
307 " A.v/'l'ml\r'-"i Ao phaihe
-\_\/\/\\/ 1 /,’r“"w,‘f\-‘"“""f‘lvlw M‘;
(3 Mt W
2010 \ /\ Xw i
T | 4 T AT
. \ /& NN
101
0 } } } —t } } } } } } —t |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
—— FCC Part 22 Spurious Emission Limit (ERP) [..\EMI Radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
2 Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
30.760000 20.0 1000.0 120.000 150.0 Vv 44.0 -6.5 64.4 84.4
44.367214 10.9 1000.0 120.000 115.0 Vv 75.0 -13.5 73.5 84.4
71.261643 14.4 1000.0 120.000 109.0 \ 329.0 -16.9 70.0 84.4
120.642725 13.0 1000.0 120.000 100.0 V 18.0 -15.8 71.4 84.4
230.380441 20.4 1000.0 120.000 100.0 V 87.0 -10.0 64.0 84.4
691.321844 21.3 1000.0 120.000 388.0 V 152.0 2.6 63.0 84.4
Test Notes: Only worst case channel presented for cabinet spurious emissions verification.
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2.7.13 Test Results Above 1GHz (Band 5 Worst Case Configuration)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz (ESIB40 receiver)
90
ECC Part. 22 Spurious Emission. Limit (ERP)
80
70
60
£
= 5 %MM
2 A ey ot
[
T_J 40
z * * A .VM/ P
— A Ao AT
O A A .
'S L 4
20
10
0
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 22 Spurious Emission Limit (ERP) [..\EMI Radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1TH.Result:2]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
L 4 Final Result 2-AVG [Final Result 2.Result:1]
Peak Data

1299.513226 35.6 1000.0 1000.000 150.0 H 223.0 -7.9 48.8 84.4
1922.739679 36.6 1000.0 1000.000 350.0 H 75.0 -4.7 47.8 84.4
3999.695992 40.8 1000.0 1000.000 300.0 H 262.0 2.3 43.6 84.4
6858.219439 46.2 1000.0 1000.000 350.0 % 153.0 7.8 38.2 84.4
6961.223848 47.9 1000.0 1000.000 374.0 % 20.0 8.6 36.5 84.4
17999.500000 57.9 1000.0 1000.000 150.0 H 262.0 28.1 26.5 84.4
Average Data
1299.513226 22.8 1000.0 1000.000 150.0 H 223.0 -7.9 61.6 84.4
1922.739679 23.8 1000.0 1000.000 350.0 H 75.0 -4.7 60.6 84.4
3999.695992 28.1 1000.0 1000.000 300.0 H 262.0 23 56.3 84.4
6858.219439 33.3 1000.0 1000.000 350.0 % 153.0 7.8 51.1 84.4
6961.223848 34.9 1000.0 1000.000 374.0 % 20.0 8.6 49.5 84.4
17999.500000 45.1 1000.0 1000.000 150.0 H 262.0 28.1 39.3 84.4

Substitution Data

Test Notes: Substitution data not required since margin is >20dB compared to the -13dBm limit (converted to field
strength @ 3 meters).
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FREQUENCY STABILITY

Specification Reference

FCC 47 CFR Part 2, Clause 2.1055
FCC 47 CFR Part 22, Clause 22.355
FCC 47 CFR Part 24, Clause 24.235
RSS-132, Clause 5.3

RSS-133, Clause 6.3

Standard Applicable

FCC:
Part 22 Clause 22.355: Except as otherwise provided in this part, the carrier frequency of each transmitter in
the Public Mobile Services must be maintained within the tolerances given in Table C—1 of this section.

Table C-1—Frequency Tolerance for Transmitters in the Public Mobile Services

Frequency range (MHz) Mobile <3 watts (ppm)

821 to 896 2.5

Part 24, Clause 24.235: The frequency stability shall be sufficient to ensure that the fundamental emissions
stay within the authorized bands of operation.

ISED:

RSS-132 Clause 5.3: The carrier frequency shall not depart from the reference frequency in excess of 2.5 ppm
for mobile stations.

RSS-133 Clasue 6.3: The carrier frequency shall not depart from the reference frequency, in excess of £2.5 ppm
for mobile stations.

Equipment Under Test and Modification State

Serial No: 357591080022319 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

June 05, 2017/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
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Reference Center Frequency @ 20°C:

Reference Center Frequency @ 30°C:

America

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility.

Ambient Temperature 26.3 °C
Relative Humidity 47.5%
ATM Pressure 98.7 kPa

Additional Observations

This is a conducted test. The EUT was operated at 4.2VDC nominal voltage and was placed in the
temperature chamber for the series of evaluations performed.

Test methodology is per Section 5.6 of ANSI C63.26-2015, American National Standard for Compliance
Testing of Transmitters Used in Licensed Radio Services.

Voltage variations from Nominal Voltage of 4.2VDC were performed @ 20°C.

Reference measurements were performed on mid channels only.

The Temperature was set to 50°C and allowed to sit for 1 hour to allow the equipment and chamber
temperature to stabilize. Once stabilized, the EUT was turned on and the measurement performed. The
temperature was then decreased by 10°C steps and allowed to settle before taking the next set of
measurements.

For PCS devices, the maximum frequency deviation was used as frequency offset to verify that the
fundamental emission stay within the authorized bands of operation.

For Cellular devices, the maximum frequency deviation in percent was used to calculate maximum
frequency deviation in parts per million (ppm).

Sample Calculations (LTE Band 2)

_ T14T2
T2

T2 and T: are Marker Points on the plot based on 99% OBW)

__1879.4507 MHz+1880.5337 MHz

2
= 1879.9922 MHz

__1879.4516 MHz+11880.5337 MHz

2
= 1879.99265 MHz

Therefore Frequency Deviation: =1879.9922 MHz — 1879.99265 MHz

=-0.00045 MHz (this number could be converted to % then ppm)

Reference FL @ 20°C: 1850.1282 MHz (based from Low Channel lower edge 99% OBW)
Reference Fy @ 20°C:  1909.8442 MHz (based from High Channel upper edge 99% OBW)

Using Frequency Deviation as the offset for both FL and Fu, we get the following:

Fu =1850.1282 MHz — 0.00045 MHz
=1850.12775 MHz (within the 1850 MHz to 1910 MHz Band, complies)

Fu =1909.8442 MHz + 0.00045 MHz
=1909.84465 MHz (within the 1850 MHz to 1910 MHz Band, complies)
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2.8.9 Test Results Summary
LTE Band 5
Temperature (:/’L/,:,r; ) (I’:\%E) Cente;‘nl;"t:g)uency For:.‘,:é?;c: (< ZLISnZJ’;m )
5
50°C 835.9561 837.0367 836.4964 0.000 0.00
40°C 835.9565 837.0360 836.49625 0.000 0.18
30°C 835.9571 837.0365 836.4968 0.000 -0.48
20°C (+15% NV) 835.9561 837.0367 836.4964 0.000 0.00
20°C (NV) 835.9561 837.0367 836.4964 0.000 0.00
20°C (-15% NV) 835.9561 837.0367 836.4964 0.000 0.00
10°C 835.9564 837.0370 836.4967 0.000 -0.36
0°C 835.9564 837.0372 836.4968 0.000 -0.48
-10°C 835.9567 837.0374 836.49705 0.000 -0.78
-20°C 835.9567 837.0380 836.49735 0.000 -1.14
-30°C 835.9567 837.0373 836.497 0.000 -0.72
LTE Band 2
Temperature (::I/IZ ) (I’-'\/-/:’ZT: ) Cente:('nl;"::j)uency ’:)’:“,:i;é?::: (< ZLZY;';;m )
%
50°C 1879.4519 1880.5355 1879.9937 0.000 -0.80
40°C 1879.4518 1880.5346 1879.9932 0.000 -0.53
30°C 1879.4516 1880.5337 1879.99265 0.000 -0.24
20°C (+15% NV) 1879.4507 1880.5337 1879.9922 0.000 0.00
20°C (NV) 1879.4507 1880.5337 1879.9922 0.000 0.00
20°C (-15% NV) 1879.4507 1880.5337 1879.9922 0.000 0.00
10°C 1879.451 1880.5335 1879.99225 0.000 -0.03
0°C 1879.4518 1880.5335 1879.99265 0.000 -0.24
-10°C 1879.4512 1880.5338 1879.9925 0.000 -0.16
-20°C 1879.4518 1880.5337 1879.99275 0.000 -0.29
-30°C 1879.4507 1880.5337 1879.9922 0.000 0.00
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2.8.10 Sample Test Plots

LTE Band 5 @ 50°C

S soum I Spm2 Sp.md

Ref Level Offset RBW 30 kHz 5GL
= Att SWT Im VBW 100 kHz Mode A Count 200/200
1 Occupied Bandwidth

ol g
M1[1] 6.03 dBm
836.887300 MHz

AWFWWW /

CF 836.5 MHz 5000 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table

Type Ref " Trc X-Value Y-Value Function Function Result
M1 836.8873 MH 6.03 dBm

1
T1 1 1.0806 MHz
2 1 0

Date: 5. JUN.2017 05:16:57

Multiview . sp.mz

Ref Level 30.00 dB Offset 20
S Att 20dB = SWT 1
1 Occupied Bandwidth

SGL
Count 200/200
e 1R g
M1[1] 6.45 dBm|
1.880134100 GHz

CF 1.88 GHz 5000 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table

Ref g K-Value Y-Value Function Function Result
41 dBm

1.0836 MHz

Date: 5.JUN.2017 05:21.35
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LTE Band 5 @ 20°C

Ref Level dB kHz SGL
e Att IT kHz Count 200/200
1 Occupied Bandwidth ei Avg
M1[1] 7.09 dBm|
836.630500 MHz

L WWM‘M/

CF 836.5 MHz 5000 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type Ref " Trc ¥-Value Y-Value Function Function Result
1 836.6305 MHz 7.09 dBm
1 1 MHz 45 dB 1.0806 MHz
1

Date: 5.JUN.2017 081545

LTE Band 2 @ 20°C

Multi¥iers . Spmz

Ref Level 30.0 5 Offse S kHz 5GL
= Att 2 = SWT 00 kHz d Count 200/200
1 Occupied Bandwidth e 1R g
7.33 dBm
1.880046500 GHz

CF 1.88 GHz 5000 pts 300.0 kHz/ Span 3.0 MHz

2 Marker Table
Type Ref i X-Value Y-Value Function Function Result
1.8800465 GHz 7.33 dBm
1.8794507 9 1.083 MHz

Date: 5.JUN.2017 08:27:52
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LTE Band 5 @ -30°C

Multiview . sp.mz

Ref Level 30.00 dB Offset
e Att = SWT 100 m 00
1 Occupied Bandwidth e 1R g
7.00 dBm

836.512900 MHz

\—N%MW

CF 836.5 MHz 5000 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type Ref " Trc ¥-Value Y-Value Function Function Result
M1 1 836.5129 MH 7.00 dBm
T1 1 2 d 1.0806 MHz
T2 1

Date: 5.JUN.2017 13:14.37

LTE Band 2 @ -30°C

Multiview S8 spum 96 spmz

Ref Level Offset 0 kHz SGL
© Att SWT kHz Count 200/200
1 Occupied Bandwidth ei
M1[1] 6.74 dBm|
1.880003900 GHz

CF 1.88 GHz 5000 pts 300.0 kHz/ Span 3.0 MHz

2 Marker Table
Type Ref i ¥-Value Y-Value Function Function Result
1.8800039 GHz 6.74 dBm
1.87945¢ 1.083 MHz
1.

Date: 5. JUN.2017 132857
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29 RECEIVER SPURIOUS EMISSIONS

2.9.1 Specification Reference

RSS-132(4.6) and RSS-133(6.6)

2.9.2 Standard Applicable

Receiver spurious emissions shall comply with the limits specified in RSS-Gen.

2.9.3 Equipment Under Test and Modification State

Not performed. EUT does not fall to any category defined as Receiver under Section 5 of RSS-Gen Issue 4
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210

2101

2.10.2

2103

2104

2105

2.10.6

POWER LINE CONDUCTED EMISSIONS

Specification Reference

RSS-Gen 8.8

Standard Applicable

America

A radio apparatus that is designed to be connected to the public utility (AC) power line shall ensure that the
radio frequency voltage, which is conducted back onto the AC power line on any frequency or frequencies

within the band 150 kHz-30 MHz, shall not exceed the limits in table below.

Unless the requirements applicable to a given device state otherwise, for any radio apparatus equipped to
operate from the public utility AC power supply either directly or indirectly (such as with a battery charger),
the radio frequency voltage of emissions conducted back onto the AC power lines in the frequency range of
0.15 MHz to 30 MHz shall not exceed the limits shown in table below. The more stringent limit applies at the

frequency range boundaries.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
*Decreases with the logarithm of the frequency.
Equipment Under Test and Modification State
Serial No: 357591080022319/Default Test Configuration
Date of Test/Initial of test personnel who performed the test
May 24, 2017/FSC
Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
Environmental Conditions
Test performed at TUV SUD America Inc. Rancho Bernardo facility.
Ambient Temperature 26.5 °C
Relative Humidity 45.0%
ATM Pressure 98.5 kPa
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2.10.9

No. SD72128174-0517B

Additional Observations

America

e The EUT is a module. Test was performed to show general compliance to RSS-Gen Power Line Conducted
Emissions requirements. As a general rule, the EUT should be verified in the final host. It is the

responsibility of the module integrator to verify compliance of the final host.

e  EUT was verified using the test configuration provided by the manufacturer (EUT on a development board

powered by a support programmable power supply).

e The EUT was transmitting worst case configuration with a representative antenna.

e Measurement was done using EMC32 automated software. Reported level is the actual level with all the
correction factors factored in. Correction Factor column is for informational purposes only. See Section

2.10.8 for sample computation.

Sample Computation (Conducted Emission — Quasi Peak)

Reported QuasiPeak Final Measurement (dbuV) @ 150kHz

Measuring equipment raw measurement (dbuV) @ 150kHz 5.5
Asset# 8607 (20 dB attenuator) 19.9
. Asset# 1177 (cable) 0.15

Correction Factor (dB) Assett 1176 (cable) 035 20.7
Asset# 7568 (LISN) 0.30

26.2

Test Results

Compliant. See attached plots and tables.
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2.10.10 Test Results - Conducted Emissions Line 1

80T
70T
60-\ FCC Part 15 Class B Voltage on Mains QP
Fois *
S FCC _Part 15 Class BQ’oItage on Mains AV
> 501 NN} i "
3 N e st o
8 7 | I
£ 407 *
o Lo *
o)
— 30+
_ * .
20t * *
10T
0 t t t ———t+—+ t t t t ———+—+ t t |
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
— FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
e FCC Part 15 Class B Voltage on Mains AV [.\EMI conducted\]
Preview Result 1-PK+ [Preview Result 1.Result:1]
Preview Result 2-AVG [Preview Result 2.Result:2]
L 2 Final Result 1-QPK [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak
0.190500 38.5 1000.0 9.000 off N 19.9 25.3 63.9
0.996000 25.7 1000.0 9.000 off N 20.0 30.3 56.0
2.935500 23.7 1000.0 9.000 off N 20.3 323 56.0
12.084000 52.1 1000.0 9.000 Off N 20.6 7.9 60.0
12.448500 56.1 1000.0 9.000 Off N 20.6 3.9 60.0
16.579500 43.9 1000.0 9.000 Off N 20.6 16.1 60.0

Average

0.190500 35.7 1000.0 9.000 Off N 19.9 18.1 53.9
1.018500 21.1 1000.0 9.000 Off N 20.0 24.9 46.0
4.375500 19.0 1000.0 9.000 Off N 203 27.0 46.0
12.160500 43.9 1000.0 9.000 Off N 20.6 6.1 50.0
12.529500 48.4 1000.0 9.000 Off N 20.6 1.6 50.0
16.579500 35.3 1000.0 9.000 Off N 20.6 14.7 50.0
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2.10.11 Test Results - Conducted Emissions Line 2

g

America

80T
70T
60-\ FCC _Part 15 Class B Voltage on Mains QP
|
.:-.~'_~.. *
S, FCC_Part 15 Class B4¥oltage on Mains AV
> 501 L H j
3 [ TV SN SN SN SN RS SOV SO SIS h .
8 .
£ 4071
® 1 *
>
o
= 301 ¢ ¢
1 ¢ *
20t * ~
10T
0 t t t ———+—+ t t t t ————+ t t |
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
— FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
e FCC Part 15 Class B Voltage on Mains AV [.\EMI conducted\]
Preview Result 1-PK+ [Preview Result 1.Result:1]
Preview Result 2-AVG [Preview Result 2.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
L 4 Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak
0.285000 28.7 1000.0 9.000 Off N 20.1 31.8 60.5
1.041000 25.5 1000.0 9.000 off N 20.0 30.5 56.0
3.691500 243 1000.0 9.000 off N 20.3 31.7 56.0
12.084000 51.6 1000.0 9.000 off N 20.6 8.4 60.0
12.448500 55.0 1000.0 9.000 Off N 20.6 5.0 60.0
16.570500 45.0 1000.0 9.000 Off N 20.6 15.0 60.0
Average
0.190500 29.4 1000.0 9.000 off N 19.9 24.4 53.9
0.816000 20.7 1000.0 9.000 Off N 20.1 25.3 46.0
3.300000 18.5 1000.0 9.000 Off N 20.3 27.5 46.0
12.160500 42.9 1000.0 9.000 Off N 20.6 7.1 50.0
12.529500 47.4 1000.0 9.000 off N 20.6 2.6 50.0
16.579500 36.6 1000.0 9.000 off N 20.6 13.4 50.0
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
ID Number . .
(SDGE/SDRB) Test Equipment Type Serial Number Manufacturer Cal Date Cal Due Date
Antenna Conducted Port Setup
RadiPower 14100048SNO
1
7606 USB RF Power Sensor RPR3006W 048 DARE!! Instruments 11/30/16 11/30/17
7582 Signal/Spectrum FSW26 101614 Rhode & Schwarz 10/26/16 10/26/17
Analyzer
7608 Vector Signal Generator SMBV100A 259021 Rhode & Schwarz 09/02/16 09/02/17
8825 20dB Attenuator 46-20-34 BK5773 Weinschel Corp. Verified by 7582 and 7608
8832 20dB Attenuator 34-20-34 BP4150 MCE/Weinschel Verified by 7582 and 7608
Radiated Emissions
1033 Bilog Antenna 3142C 00044556 EMCO 10/11/16 10/11/18
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 10/07/16 10/07/17
1016 Pre-amplifier PAM-0202 187 PAM 02/09/17 02/09/18
7631 Double-ridged 3117 00205418 ETS-Lindgren 07/05/16 07/05/17
waveguide horn antenna
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 04/26/17 04/26/18
8628 Pre-amplifier QU 01182835-J0 | 8986002 IC::'”Star Technologies 02/09/17 02/09/18
7608 Vector Signal Generator SMBV100A 259021 Rhode & Schwarz 09/02/16 09/02/17
7611 Signal/Spectrum FSW26 102017 Rhode & Schwarz 06/29/16 06/29/17
Analyzer
AC Conducted Emissions
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 04/26/17 04/26/18
7568 LISN ;lec(;L'SN'SO'ZS' 120305 Fischer Custom Comm. |  11/05/16 11/05/17
8822 20dB Attenuator 34-20-34 N/A MCE / Weinschel 03/08/17 03/08/18
8824 20dB Attenuator 34-20-34 N/A MCE / Weinschel 03/08/17 03/08/18
Miscellaneous
6792 Multimeter 3478A 2911A70964 Hewlett Packard 08/29/16 08/29/17
Mini Environmental CF099-56010- -
11312 Quality Meter 850027 340 Sper Scientific 08/22/16 08/22/17
7539 DC Power Supply 6434B 1140A01866 Hewlett Packard Verified by 6792
Test Software EMC32 V8.53 Rhode & Schwarz N/A

Page 64 of 74

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCCID XPY2AGQN4NNN
IC: 8595A-2AGQN4NNN
Report No. SD72128174-05178B

America
3.2 MEASUREMENT UNCERTAINTY
For a 95% confidence level, the measurement uncertainties for defined systems are:
3.21 Conducted Antenna Port Measurement
Receiver/Spectrum Analyzer Rectangular 0.08 0.05 0.00
Cables Rectangular 0.30 0.17 0.03
EUT Setup Rectangular 0.50 0.29 0.08
Combined Uncertainty (uc): 0.34
Coverage Factor (k): 1.96
Expanded Uncertainty: 0.67
3.2.2 AC Conducted Emissions

Receiver/Spectrum Analyzer Rectangular 0.36 0.21 0.04
Cables Rectangular 0.50 0.29 0.08
LISN Rectangular 0.66 0.38 0.15
Attenuator Rectangular 0.30 0.17 0.03
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 0.80

Coverage Factor (k): 2

Expanded Uncertainty: 1.59

3.23 Radiated Measurements (Below 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Triangular 3.52 1.44 2.07
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 1.68
Coverage Factor (k): 2
Expanded Uncertainty: 3.36
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3.2.4

Radiated Measurements (Above 1GHz)

America

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Triangular 3.00 1.22 1.50
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 1.49
Coverage Factor (k): 2
Expanded Uncertainty: 2.99
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SECTION 4

DIAGRAM OF TEST SETUP
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41 TEST SETUP DIAGRAM

[ Antenna mast capable
of 4.0 meters elevation

Semi-Anechoic chamber
Antenna Cender Point

|..-
|_-.

Y

|
3 meters |

j 0.8 meters
Turntable

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Below 1GHz)
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Antenna mast capsble

of 4.0 meters elevation Semi-Anechoic chamber

3 meters

[
v

1.5 meters
I I 1 Tumtable
7
Absorbing material between measuring antenna
and EUT for above 1GHz measurement
L
PC running Receiver/Spectrum
autnmated software Anahyzer
Radiated Emission Test Setup (Above 1GHz)
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[7] Antenna mast capable

of 4.0 meters elevation Semi-Anechoic chamber

3 meters

A
i

Matching antenna with known gain
placed approximately at the same
location as the center of the EUT

A || an

Receive antenna
raised and lowered
between 1.0 and
4.0 meters

Turntable [not active)

Receiver/Spectrum Analyzer Signal Generator

Substitution Test Method (Above 1GHz, if applicable)
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Environmental
Chamber

Support Laptop connected via USB for
configuring EUT RF functions

I - i

Measuring
- Equipment
-

EUT connected to the measuring
equipment viz suitable external
gttenuator

Programmable Power Supply

Frequency Stability Test Configuration
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Shielded Enclosure

s EUT connected to one LISM, Unused LISN measuring port

connectors shall be terminated into 50 0 loads.
& LISN at least 80 em from nearest part of EUT chassis.
& Rear of EUT, including peripherals, shall all be aligned and flush 0.4 meters from vertical

with rear of tabletop, conducting plane
«  Rearof tabletop shall be 40 cm removed from a vertical 0.B meters

conducting plane that is bonded to the ground plane. |‘ ;
« Interconnecting cables that hang closer than 40 ¢m to the ground R oy

plane shall be folded back and farth in the center farming a

bundle 30 cm to 40 cm long.

i B
0.8 meters
"LISN
Y
Front View
Power Source
vy
PC running Receiver/Spectrum
automated software Analyzer
Conducted Emissions Test Configuration (if applicable)
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TOV SUD America Inc.’s reports apply only to the specific sample tested under stated test conditions. It
is the manufacturer’s responsibility to assure the continued compliance of production units of this
model. TUV SUD America, Inc. shall have no liability for any deductions, inferences or generalizations

drawn by the client or others from TUV SUD America, Inc.’s issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public
and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except in full without

TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

A2LA, NIST, or any agency of the federal government.

TUV SUD America, Inc. and its professional staff hold government
and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, A2LA, NIST and VCCI.
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A2LA Cert. No. 2955.13
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