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REPORT SUMMARY

Radio Testing of the
Nextivity Inc.
Cel-Fi QUATRA Cellphone Signal Repeater
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11

INTRODUCTION

America

The information contained in this report is intended to show verification of the Nextivity Inc. Cellphone
Signal Repeater to the requirements of the following:
e FCCCFR47 Part 2 and Part 24

e  RSS-Gen and RSS-133.

Objective 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.

Manufacturer Nextivity Inc.

Model Name Cel-Fi QUATRA

Model Number(s)

NU: Q34-4/5/12/13/25NU_EXA
CU: Q34-4/5/12/13/25CU_EXA

FCCID NU: YETQ34-45121325NU
CU: YETQ34-45121325CU
IC Number NU: 9298A-Q45121325NU

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Start of Test
Finish of Test
Name of Engineer(s)

Related Document(s)

CU: 9298A-Q45121325CU

258719000020 (NU) and 259706000160 (CU)
258719000273 (NU) and 259706002416 (CU)

4

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

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).

October 23, 2017
November 01, 2017
Xiaoying Zhang

e  ANSI/TIA-603-D-2010 — Land Mobile FM or PM —
Communications Equipment — Measurement and
Performance Standards.

e KDB971168 (D01 Power Meas License Digital Systems v03)
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 Supporting documents for EUT certification are separate
exhibits.
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1.2 BRIEF SUMMARY OF RESULTS

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

Spec Clause
Section Test Description Result
FCC Part 2 FCCPart 24 RSS-133

2.1 2.1046 - 6.4 Transmitter Conducted Output Power Compliant
2.2 2.1046 24.232 (c) 6.4 Equivalent Isotropic Radiated Power Compliant
2.3 2.1049 24.238 (b) RSS-Gen 6.6 Occupied Bandwidth Compliant
2.4 - 24.232 (d) 6.4 Peak-Average Ratio Compliant
2.5 2.1051 24.238 (a) 6.5 Band Edge Compliant
2.6 2.1051 24.238 (a) 6.5 Conducted Spurious Emissions Compliant
2.7 2.1053 24.238 (a) 6.5 Field Strength of Spurious Radiation Compliant
2.8 2.1055 24.235 6.3 Frequency Stability Compliant

- - - 6.6 Receiver Spurious Emissions N/A

- - - RSS-Gen 8.8 Power Line Conducted Emission Compliant*

Compliant* The case is Tested with LTE Band 4. Test data is covered under test report SD72132066-1017C Nextivity

Quatra FCCIC Part 27 LTE B4 Test Report.pdyf.

N/A - Not applicable. EUT has no Stand-Alone receiver port
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1.3 PRODUCT INFORMATION

1.31 Technical Description

The Equipment Under Test (EUT) was a Nextivity Inc. Cel-Fi QUATRA Cellphone Signal Repeater. The EUT
is a WCDMA/LTE Signal Booster to improve voice and data cellular performance in large enterprise
environments. The EUT consists of two separate units: the Network Unit (NU) and the Coverage Unit
(CU). The NU comprises a transmitter and receiver which communicate with the cell tower and the CU.
Users place the NU in an area with the strongest signal from the carrier network. The CU is then placed
in the centre of the home or office, or in the area where the best signal quality is best needed. The NU
and CU are placed at varying distances apart and are communicated via Ethernet cables. Both NU and
CU also includes Bluetooth LE connectivity. They are using the same Bluetooth module and antenna. The
LTE Band 25 function of the EUT were verified in this test report.
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1.3.2

EUT General Description

EUT Description
Model Name

Model Number(s)

Rated Voltage

Mode Verified

Frequency Bands

Rated Power

Capability

Primary Unit (EUT)

Manufacturer Declared
Temperature Range

Antenna Type
Manufacturer
Antenna Model

Maximum Antenna Gain

Cellphone Signal Repeater

Cel-Fi QUATRA

NU: Q34-4/5/12/13/25NU_EXA
CU: Q34-4/5/12/13/25CU_EXA

NU: 54V DC via external AC/DC adapter

CU: 54V DC via POE
LTE Band 25

NU: 1850 - 1915MHz
CU: 1930 -1995MHz

America

Signal Bandwidth
(MHz)

DL (dB)

UL (dB)

5

10.0

10

13.0

15

14.8

20

16.0

22

WCDMA (Band 5), LTE (Band 25, 12, 13 and 4) and BT LE

X Production
[] Pre-Production

|:| Engineering

0°Cto 40°C
PCB PIFA
Nextivity Inc.
N/A
Band NU cu
LTE Band 25 2 dBi 2 dBi
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1.3.3 Transmit Frequency Table

Signal . . EIRP
Mode Bandwidth Tx Frequency Emission
le-\I" (MHz) Designator | Max. Power Avg | Max. Power Avg
L) (dBm) (W)
5 1932.5-1992.5 | 4M42FOW 12.75 0.019
LTE Band 25 10 1935-1990 8M84F9W 14.60 0.029
Downlink 15 1937.5-1987.5 | 13M3F9W 17.39 0.055
20 1940 - 1985 17M8FSW 17.60 0.058
5 1852.5-1912.5 4MA43F9W 23.83 0.242
LTE Band 25 10 1855-1910 8M86F9W 23.44 0.221
Uplink
15 1857.5-1907.5 13M4FSW 24.04 0.254
20 1960 - 1905 17M8FSW 23.90 0.245
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America

1.4 EUT TEST CONFIGURATION
141 Test Configuration Description
Test s
Configuration Description
A Downlink. Input signal is applied to the antenna port of Donor (NU). Output is
monitored from the antenna port of Server (CU).
B Uplink. Input signal is applied to the antenna port of Server (CU). Output is monitored
from the antenna port of Donor (NU).
c Radiated test setup. Downlink. Input signal is applied to the antenna port of Donor
(NU). The antenna port of Server (CU) is terminated with a 50Q load.
b Radiated test setup. Uplink. Input signal is applied to the antenna port of Server (CU).
The antenna port of Donor (NU) is terminated with a 50Q load.

1.4.2 EUT Exercise Software
Manufacturer provided a configuration software (ConformanceTest.exe) running from a support laptop
where EUT is connected via USB.
143 Support Equipment and 1/O cables
Manufacturer Equipment/Cable Description
Model: 290N029-001 S/N: 163400014A1
Nextivity AC/DC Adapter (EUT) Input: 100-240V, 50/60Hz, 1.6A;
Output: 54VDC 2.22A
i Support USB cable 1.75 meters, shielded Type A to Micro B
connector
Custom 1.0 meter shielded USB Type A to
i support USB cable Type B for the Shielded Test Enclosure
Netgear Network patch Cable (1x NU 4.0m, unshielded, Cat5e 24AWG UTP
to CU)
Sony Support Laptop M/N PCG-31311L S/N 27545534 3006488
Sony Support Laptop AC Adapter M/N PCGA-AC19V9 S/N 147839091 0023259
Wi Radi
Rhode & Schwarz | SuPport Wideband Radio M/N CMWS500 S/N 1201.0002K50/103829
Communication Tester
Ramsey Support Shielded Test With custom USB cable
Enclosure
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1.4.4 Worst Case Configuration

Worst-case configuration used in this test report per Transmitter Conducted Output Power (Section 2.1
of this test report). This is for single channel verification, otherwise all three channels (Low, Mid and
High) are verified:

Mode Signal Bandwidth Channel No. Frequency

LTE Ban.d 25 20MHz Low Channel 8140 1940MHz
Downlink

LTEUBpT;i 25 15MHz Middle Channel 26365 1882.5MHz

EUT is a mobile device. Final installation position is unknown at the time of verification. For radiated
measurements X, Y and Z orientations were verified. No major variation in emissions observed between
the three (3) orientations. Verifications performed using “Y” configuration.
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1.4.5 Simplified Test Configuration Diagram

Downlink (CU Tx) Conducted Test

e NU

cu

LTE/WCDMA

Measuring Equipment with
appropriate external attenuator

America

p
LTE/WCDMA QF
Vector Signal Generator
S
use
For lllustration Purpose Only
Image presented may not represent the actual EUT or support
equipment. For simplicity, the support laptop is not shown for
Uplink (NU TX) test. Connections of the support laptop are identical
between the two test configurations.
.
Uplink (NU Tx) Conducted Test
Monitoring the output can
be done simultaneously (2
SA) or single output
-
POE

LTE/WCDMA

~

Measuring Equipment with
appropriate external
\ attenuator

LTE/WCDMA

Vector Signal Generator
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Radiated Testing (Downlink)

RF Receive Antenna

c d

Spectrum Analyzer/Receiver for
radiated measurement

Radiated Testing (Uplink)

Spectrum Analyzer/Receiver for

radiated measurement

Mot To Scale — lllustration Purpose Only
Objects may not represent actual image of
original equipments or set-up.

€

America

EUT transmitting through the antenna
port terminated with a 500 load

(((( Server Donor

:E';"L--."lih- =
| s

Signal Generator outputting
WCDMAJLTE signals

EUT transmitting through the antenna
port terminated with a 500 load

Signal Generator cutputting
WCDMASLTE signals
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1.5 DEVIATIONS FROM THE STANDARD

No deviations from the applicable test standards or test plan were made during testing.

1.6 MODIFICATION RECORD

Modification Date Modification

Description of Modification Fitted By Fitted

Serial Number 258719000020 (NU) and 259706000160 (CU); 258719000273 (NU) and 259706002416 (CU)

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.

1.7 TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.26 2015, American National
Standard for Compliance Testing of Transmitters Used in Licensed Radio Services

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.

1.8 TEST FACILITY LOCATION

1.8.1 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

1.8.2 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.

1.9 TEST FACILITY REGISTRATION

1.91 FCC — Designation 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.
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1.9.2 Innovation, Science and Economic Development Canada (ISED) Registration No.: 3067A-1 & 22806-1

The 10m Semi-anechoic chamber of TUV SUD America Inc. (San Diego Rancho Bernardo) has been
registered by Certification and Engineering Bureau of Innovation, Science and Economic Development
Canada for radio equipment testing with Registration No. 3067A-1.

The 3m Semi-anechoic chamber of TUV SUD America Inc. (San Diego Mira Mesa) has been registered by
Certification and Engineering Bureau of Innovation, Science and Economic Development Canada for
radio equipment testing with Registration No. 22806-1.

Page 16 of 82

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



FCCID: NU:YETQ34-45121325NU
CU: YETQ34-45121325CU
IC: NU: 9298A-Q45121325NU
CU: 9298A-Q45121325CU
Report No. SD72132066-1017A

1.10 SAMPLE CALCULATIONS

1.10.1  LTE Emission Designator

Emission Designator = 1IM30F9W
F = Frequency Modulation

9= Composite Digital Info

W = Combination (Audio/Data)

1.10.2 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#t 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

1.10.3  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
=11.2dBm

Pere = Pere—2.15dB
=11.2dBm -2.15dB
=9.05dBm
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SECTION 2

TEST DETAILS

Radio Testing of the
Nextivity Inc.
Cel-Fi QUATRA Cellphone Signal Repeater
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2.1 TRANSMITTER CONDUCTED OUTPUT POWER
211 Specification Reference

FCC 47 CFR Part 2, Clause 2.1046
RSS-133, Clause 6.4

21.2 Standard Applicable
The conducted power mesurements were made in accordance to FCC Part 2 Clasue 2.1046 and RSS-133
Clause 6.4.

21.3 Equipment Under Test and Modification State
Serial No: 258719000020 (NU) and 259706000160 (CU); 258719000273 (NU) and 259706002416 (CU) /
Test Configuration A and B

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

October 23 and 24, and November 01, 2017 /XYZ

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 25.1-25.5°C
Relative Humidity 30.0-46.9%
ATM Pressure 98.9-99.1 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.
e Both Peak and Average measurements presented.
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21.8 Test Results
LTE Band 25 Downlink (CU Output)
Bandwidth Channels Frequency Average Power Peak Power
(MHz) (MHz) (dBm) (dBm)
8065 1932.5 10.08 19.88
5 MHz 8365 1962.5 10.66 20.42
8665 1992.5 10.75 20.27
8090 1935.0 12.60 22.61
10 MHz 8365 1962.5 12.51 22.57
8640 1990.0 12.46 22.80
8115 1937.5 15.39 25.31
15 MHz 8365 1962.5 14.35 24.12
8615 1987.5 14.16 23.77
8140 1940 15.60 24.94
20 MHz 8365 1962.5 15.45 24.70
8590 1985.0 15.40 24.43
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LTE Band 25 Uplink (NU Output)
Bandwidth Channels Frequency Average Power Peak Power
(MHz) (MHz) (dBm) (dBm)
26065 1852.5 21.83 31.23
5 MHz 26365 1882.5 21.37 30.27
26665 1912.5 20.81 28.81
26090 1855.0 21.44 31.96
10 MHz 26365 1882.5 20.92 31.03
26640 1910.0 20.83 29.15
26115 1857.5 21.97 31.62
15 MHz 26365 1882.5 22.04 31.22
26615 1907.5 21.28 30.27
26140 1860.0 21.80 31.66
20 MHz 26365 1882.5 21.59 31.90
26590 1905.0 21.90 31.28
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219 Sample Test Plot
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2.2 EQUIVALENT ISOTROPIC RADIATED POWER

221 Specification Reference

FCC 47 CFR Part 2, Clause 2.1046
FCC 47 CFR Part 24, Clause 24.232 (c)
RSS-133, Clause 6.4

2.2.2 Standard Applicable

FCC Part 24:
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-133:
The equivalent isotropically radiated power (e.i.r.p.) for Mobile stations and hand-held portables are

limited to 2 watts maximum e.i.r.p.

223 Equipment Under Test and Modification State

Serial No: 258719000020 (NU) and 259706000160 (CU); 258719000273 (NU) and 259706002416 (CU) /
Test Configuration (N/A, calculation only)

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

October 23 and 24, and November 01, 2017 /XYZ

2.2.5 Additional Observations

e EIRP was calculated as per Section 1.3.2 of KDB412172 D01 (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.

2.2.6 Sample Computation

ERP =Pr+Gr-Lc
=23.19 (Average) + 0.13 (max. gain) — 5.28 (cable loss)
=18.04 dBm
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227 Test Results
LTE Band 25 Downlink (CU Output)
Bandwidth Frequency Max Power Average | Antenna Gain ..
(MHz) (MHz) (dBm) (dBi) EIRP (dBm) Limit (dBm)

1932.5 10.08 2.0 12.08 33

5 1962.5 10.66 2.0 12.66 33
1992.5 10.75 2.0 12.75 33

1935.0 12.60 2.0 14.60 33

10 1962.5 12.51 2.0 14.51 33
1990.0 12.46 2.0 14.46 33

1937.5 15.39 2.0 17.39 33

15 1962.5 14.35 2.0 16.35 33
1987.5 14.16 2.0 16.16 33

1940 15.60 2.0 17.60 33

20 1962.5 15.45 2.0 17.45 33
1985.0 15.40 2.0 17.40 33

LTE Band 25 Uplink (NU Output)
Bandwidth Frequency Max Power Average | Antenna Gain -
(MHz) (MHz) (dBm) (dBi) EIRP (dBm) Limit (dBm)

1852.5 21.83 2.0 23.83 33

5 1882.5 21.37 2.0 23.37 33
1912.5 20.81 2.0 22.81 33

1855.0 21.44 2.0 23.44 33

10 1882.5 20.92 2.0 22.92 33
1910.0 20.83 2.0 22.83 33

1857.5 21.97 2.0 23.97 33

15 1882.5 22.04 2.0 24.04 33
1907.5 21.28 2.0 23.28 33

1860.0 21.80 2.0 23.80 33

20 1882.5 21.59 2.0 23.59 33
1905.0 21.90 2.0 23.90 33
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2.3 OCCUPIED BANDWIDTH
2.31 Specification Reference

FCC 47 CFR Part 2. Clause 2.1049
FCC 47 CFR Part 24, Clause 24.238(b)
RSS-Gen, Clause 6.6

2.3.2 Standard Applicable

The emission 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 at least 26 dB below the transmitter power.

2.3.3 Equipment Under Test and Modification State
Serial No: 258719000020 (NU) and 259706000160 (CU); 258719000273 (NU) and 259706002416 (CU) /
Test Configuration A and B

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

October 24 and November 01, 2017/XYZ

2.3.5 Test Equipment Used

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

2.3.6 Environmental Conditions

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

Ambient Temperature 25.1-25.5°C
Relative Humidity 30.0-46.9%
ATM Pressure 98.9 - 99.1kPa

2.3.7 Additional Observations

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

e All channels for emission bandwidth verification verified.

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.

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

e  Only test plots for middle channel were presented as the representative configuration.

e The SA built-in emission bandwidth measurement feature is utilized. The power level setting is
set to 99% while “x dB” is set to -26.
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2.3.8 Test Results

LTE Band 25 Downlink (CU Output)
Bandwidth Channels Frequency OBW -26dB BW

(MHz) (MHz) (MHz) (MHz)
8065 1932.5 442 4.83

5 MHz 8365 1962.5 442 4.80
8665 1992.5 441 4.80
8090 1935.0 8.75 9.38

10 MHz 8365 1962.5 8.83 9.38
8640 1990.0 8.84 9.44
8115 1937.5 13.18 14.33

15 MHz 8365 1962.5 13.33 14.33
8615 1987.5 13.29 14.24
8140 1940 17.67 19.1

20 MHz 8365 1962.5 17.84 18.76
8590 1985.0 17.75 19.0
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LTE Band 25 Uplink (NU Output)
Bandwidth Channels Frequency OBW -26dB BW

(MHz) (MHz) (MHz) (MHz)
26065 1852.5 443 4.78

5 MHz 26365 1882.5 443 4.80
26665 1912.5 4.43 4.80
26090 1855.0 8.86 9.38

10 MHz 26365 1882.5 8.80 9.38
26640 1910.0 8.74 9.32
26115 1857.5 13.37 14.24

15 MHz 26365 1882.5 13.30 14.41
26615 1907.5 13.29 14.24
26140 1860.0 17.83 18.99

20 MHz 26365 1882.5 17.79 19.22
26590 1905.0 17.60 18.99
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LTE Band 25_5MHz Bandwidth_Downlink Mid Channel 99% OBW
Multiview S5  spectrum Spectrum 3 X spectrum ¢ Spectrum 5 3 "X spectums
kHz Compatible
i Mode .
1 Occupied Bandwidth ® 1Pk Pk
M1[1] 0.47 dBm
1.9640340 GHz
CF 1.9625 GHz 691 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type Ref I X-Value ¥-value Function Function Result
M1 1.964034 GHz 0.47 dBm 4.417392878 MHz
Ti i
T2
Measu
14:46:30 01.11.2017
LTE Band 25_5MHz Bandwidth_Downlink Mid Channel -26dB BW
Spectum X | spectm2 Spectrum 3 X spectum 4 Spectrum 5 3* "X spectums
Offset kHz Compatible
Mode A
1 Frequency Sweep e 1Pk Ma Pl
M1[1] 0.84 dBm
1.9626160 GHz
CF 1.9625 GHz 691 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type Ref I X-Value ¥-Value Function Function Result
M1 1.962616 GHz 0.84 dBm de
Ti n
T2 .
14:46:51 01.11.2017
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LTE Band 25_10MHz Bandwidth_Downlink Mid Channel 99% OBW
X spectum 4
Compatible
Att Mode
1 Occupied Bandwidth ® 1Pk Max = 2 rw
M1[1] 3.67 dBm
1.9615160 GHz
CF 1.9625 GHz 691 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type Ref " Trc X-Value Function Function Result
M1 1 1.961516 GHz 8.827764254 MHz
Ti 1 i G
T2 1 1
(] 017
14:36:30
14:36:39 01.11.2017
LTE Band 25_10MHz Bandwidth_Downlink Mid Channel -26dB BW
X" spectum 4
Ref Level Compatible
Att
1 Frequency Sweep ® 1Pk Max e 2 W
M1[1] 4.41 dBm
1.9625000 GHz
CF 1.9625 GHz 691 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type Ref " Trc X-Value Function
M1 1 9
Ti 1
T2 1
Measuring...
14:37:08 01.11.2017
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LTE Band 25_15MHz Bandwidth_Downlink Mid Channel 99% OBW

Multi¥iew S5  Spectrum

Spectrum 3 X spectum 4 x
Ref Level 41.
Att

kHz Compatible
01 m Mode F
1 Occupied Bandwidth

Spectrum 5 #* X spectums

o 1Pk Ma;
M1[1]

9.76 dBm
1.9633680 GHz

CF 1.9625 GHz 6.0 MHz/ Span 60.0 MHz
2 Marker Table
Type Ref " Trc X-Value ¥-Value Function
M1 1 1.963368 GHz 9.76 dBm
Ti 1 m
T2 1

691 pts

Function Result
13.332620005 MHz
1

14:03:50 01.11.2017

LTE Band 25_15MHz Bandwidth_Downlink Mid Channel -26dB BW

Multiview 23 Spectum

X | spectum2

X spactum3 X spectum 4 X Spectums #* X spectums
Ref Level 41. Offset BW 200 kHz Compatible
Att E SWT 01 m BW 1 MHz .
1 Frequency Sweep

Mode

® 1Pk Ma

M1[1] 9.14 dBm

1.9624130 GHz

I

i
!
|
L it
AL,

CF 1.9625 GHz
2 Marker Table

6.0 MHz/
Type Ref I X-Value Y-Value Function Function Result
M1 1.962413 GHz 9.14 dBm n

Ti n n

T2 n

691 pts

Span 60.0 MHz

14:04:29 01.11.2017

Page 30 of 82
TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912

Phone: 858 678 1400 FAX: 858 546 0364



FCCID: NU: YETQ34-45121325NU
CU: YETQ34-45121325CU

IC: NU: 9298A-Q45121325NU
CU: 9298A-Q45121325CU -
Report No. SD72132066-1017A America

LTE Band 25_20MHz Bandwidth_Downlink Mid Channel 99% OBW

X spectum 4

Compatible
Att Hz Mode
1 Occupied Bandwidth ® 1Pk Max e 2| e
M1[1] 7.85 dBm
1.958680 GHz

CF 1.9625 GHz 691 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
Type Ref " Trc X-Value ¥-Value Function Function Result
M1 1 1.95868 GHz 7.85d 17.837200358 MHz
Ti 1 Hz 0
T2 1

01.11.2017
QD [ A

13:54:28 01.11.2017

LTE Band 25_20MHz Bandwidth_Downlink Mid Channel -26dB BW

X specbum4.
Ref Level 41, Compatible
Att Hz Mode
1 Frequency Sweep ® 1Pk Max e 2 W
M1[1] 8.34 dBm
1958910 GHz

CF 1.9625 GHz 691 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table

Type Ref " Trc X-Value ¥-Value Function ion Result
M1 1.95891 GHz 0 dB
12 GHz

1
Ti 1
T2 1

Measuring... e 13:55:25

13:55:25 01.11.2017
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LTE Band 25_5MHz Bandwidth_Uplink Mid Channel 99% OBW

X

Ref Level Compatible
Att 1 SWT 07 200 Mode A
1 Occupied Bandwidth

1.8814580 GHz

CF 1.8825 GHz 691 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type Ref I X-Value ¥-value Function Function Result
M1 1.881458 GHz 8.63 dBm v 4.427653345 MHz
Tl 1
T2 i

14:59:39 01.11.2017

LTE Band 25_5MHz Bandwidth_Uplink Mid Channel -26dB BW

X spectum

Compatible
tt T Mode
1 Frequency Sweep o 1Pk Max W
M1[1] 7.87 dBm
1.8831370 GHz

CF 1.8825 GHz 691 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table

X-Value Function
1.883137 GHz

14:59:17 01.11.2017
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LTE Band 25_10MHz Bandwidth_Uplink Mid Channel 99% OBW

X spe
Ref Level Offset Compatible
Att 1 SWT 1.04 0 kHz  Mode A
1 Occupied Bandwidth

1.8828470 GHz

CF 1.8825 GHz 691 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type Ref I X-Value ¥-value Function Function Result
M1 1.882847 GHz 7.19 dBm v 8.803360421 MHz
Tl 1 1 Hz
T2

15:02:32 01.11.2017

LTE Band 25_10MHz Bandwidth_Uplink Mid Channel -26dB BW

X spectum

Ref Level Compatible
tt T 0 Mode
1 Frequency Sweep ® 1Pk Max e 2| W
M1[1] 6.56 dBm
1.8817470 GHz

CF 1.8825 GHz 691 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table

X-Value Y-Value Function
1.881747 GHz 6.56 dBm

15:02:13 01.11.2017
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LTE Band 25_15MHz Bandwidth_Uplink Mid Channel 99% OBW

Multiview 28 J Spectrum 2 X spectum3 X spectum 4 X spectum ¥ X spectume

Ref Level 00 dB ] RBW 200 kHz Compatible

Att 1 0 s BW 1 MHz Mode e
1 Occupied Bandwidth ® 1Pk Ma; 2Pk
M1[1] 9.96 dBm
1.8826740 GHz

o i

i A
) 1
AN R

CF 1.8825 GHz 691 pts 6.0 MHz/ Span 60.0 MHz
2 Marker Table
Type Ref I X-Value ¥-value Function Function Result
M1 1.882674 GHz 9.96 dBm 13.298679603 MHz
T1 > 1
T2

15:04:19 01.11.2017

LTE Band 25_15MHz Bandwidth_Uplink Mid Channel -26dB BW

Spectum 2 X spectrum 3 X spectum 4 X spectums # X spectrumo
00 BW 200 kHz Compatible
Att T VBW 1 MHz Mode £
1 Frequency Sweep
M1[1]
1.8821530 GHz

CF 1.8825 GHz 691 pts 6.0 MHz/ Span 60.0 MHz
2 Marker Table
Ref

X-Value ¥Y-Value Function Function Result
1.882153 GHz 9.67 dBm n B
n n 14.41 MHz
n 1

Measuring... [ JLJT]T]])

15:04:41 01.11.2017
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LTE Band 25_20MHz Bandwidth_Uplink Mid Channel 99% OBW
Ref Level Compatible
Att 28 dB Mode A
1 Occupied Bandwidth
1.882570 GHz
CF 1.8825 GHz 691 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
Type Ref " Trc X-Value ¥-value Function Function Result
M1 1 1.88267 GHz 7.18 dBm 17.786557379 MHz
Tl 1 Hz
T2 1
15:10:21 01.11.2017
LTE Band 25_20MHz Bandwidth_Uplink Mid Channel -26dB BW
X" spectum X spectum 4
Ref Level RBW 200 kHz Compatible
Att T VBW 1 MHz Mode
1 Frequency Sweep ® 1Pk Max e 2| W
M1[1] 8,75 dBm
1.882150 GHz
CF 1.8825 GHz 691 pts 8.0 MHz/ Span 80.0 MHz
2 Marker Table
X-Value Function
1.88215 GHz
15:09:59 01.11.2017
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2.4 PEAK-AVERAGE RATIO
241 Specification Reference

FCC 47 CFR Part 24, Clause 24.232 (d)
RSS-133, Clause 6.4
2.4.2 Standard Applicable

FCC Part 24:

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 13dB

RSS-133:

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.

243 Equipment Under Test and Modification State

Serial No: 258719000020 (NU) and 259706000160 (CU) / Test Configuration A and B

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

October 24 and 25, 2017/XYZ

24.5 Test Equipment Used

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

2.4.6 Environmental Conditions

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

Ambient Temperature 25.1-25.4°C
Relative Humidity 26.1-30.0%
ATM Pressure 98.8 - 99.1kPa
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2.4.7 Additional Observations

America

e This is a conducted test. Test procedure is per Section 5.7 of KDB971168 (D01 Power Meas
License Digital Systems v02r02).

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 Procedure is per Section 5.7.1 of KDB971168.
e RBW was set to maximum the SA can support.
e The maximum PAR level associated with a probability of 0.1% was recorded.

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

e Only test plots for middle channel were presented as the representative configuration.

248 Test Results

LTE Band 25 Downlink

Ba?l\(:l:l‘;th Channels Frt(elt\]nu:zr;cy :):B';
8065 1932.5 9.49

5 MHz 8365 1962.5 11.8
8665 1992.5 10.47

8090 1935.0 10.14

10 MHz 8365 1962.5 10.19
8640 1990.0 10.6

8115 1937.5 9.57

15 MHz 8365 1962.5 9.45
8615 1987.5 10.06

8140 1940 9.68

20 MHz 8365 1962.5 9.55
8590 1985.0 9.61

Page 37 of 82

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



FCCID: NU:YETQ34-45121325NU
CU: YETQ34-45121325CU
IC: NU: 9298A-Q45121325NU
CU: 9298A-Q45121325CU

America

Report No. SD72132066-1017A
LTE Band 25 Uplink

Baa;:l’l‘;th Channels Frt(e:nu:zr;cy :?Bl;
18625 1852.5 9.67

5 MHz 18900 1880.0 9.09
19175 1907.5 8.05

18650 1855.0 9.40

10 MHz 18900 1880.0 9.71
19150 1905.0 8.48

18675 1857.5 9.27

15 MHz 18900 1880.0 9.22
19125 1902.5 8.15

18700 1860.0 9.25

20 MHz 18900 1880.0 9.50
19100 1900.0 9.49
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249 Sample Test Plot

LTE Band 25_5MHz Bandwidth_Downlink Mid Channel -PAR

MultView S8 Spectrum 4

Ref Level = AnBW 28 MHz Compatible R
Att

1 CCDF

CF 1.9625 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000

Mean Peak Crest 10% 19
Trace T 10.48 dBm 22.28 dBm 11.80 dB

Date: 24.0CT.2017 14:24:26

LTE Band 25_10MHz Bandwidth_Downlink Mid Channel -PAR

MultView 28 5 e.m Spectrum 4

Ref Level Offset MHz Compatible R
Att Meas Time
1 CCDF

CF 1.9625 GHz Mean Pwr + 20.00 dB

2 Result Summary Samples: 100000
Crest o

Mean Peak
Trace T 13.68 dBm 23.87 dBm 10.19 dB

Date: 24.0CT.2017 14:48:11
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LTE Band 25_15MHz Bandwidth_Downlink Mid Channel -PAR

Multiview S8 Spe.m spe-m3 spectuma 3

Ref Level Offset MHz Compatible R
Meas Time
1 CCDF

CF 1.9625 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
o,

Mean Peak 1%
Trace 1 15.84 dBm 25.28 dBm

Date: 24 OCT.2017 15:12:32

LTE Band 25_20MHz Bandwidth_Downlink Mid Channel -PAR

MultView S8 Spe.m 3 Spectrum 4
Ref Level = AnBW 28 MHz Compatible R
Att

1 CCDF

CF 1.9625 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
10

Mean Peak
Trace T 16.26 dBm 25.82 dBm

Date: 24.0CT.2017 14:55:15
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LTE Band 25_5MHz Bandwidth_Uplink Mid Channel -PAR

5 Spe.m3 Spectrum 4.

Ref Level Offset = AnBW 28 MHz Compatible R
Att Meas Time 3.571 ms

1 CCDF

CF 1.8825 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak
Trace T 21.65 dBm 30.73 dBm

Date: 25.0CT.2017 10:19:12

LTE Band 25_10MHz Bandwidth_Uplink Mid Channel -PAR

MultView S8 e.m eum Spectrum 4. *

Ref Level Offset = AnBW 228 MHz Compatible R
Meas Time

CF 1.8825 GHz Mean Pwr + 20.00 dB

2 Result Summary

Mean Peak
Trace 1 21.48 dBm 31.192 dBm

Date: 25 OCT.2017 10:24:51
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LTE Band 25_15MHz Bandwidth_Upink Mid Channel -PAR

Multiview S8 Spe.m spe-m3 spectuma 3

Ref Level Offset

MHz Compatible R
Meas Time
1 CCDF

CF 1.8825 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak 10% 1%
Trace 1 22.21 dBm 31.43 dBm 3

Date: 25 OCT.2017 10:32:20

LTE Band 25_20MHz Bandwidth_Uplink Mid Channel -PAR

Multiview S8 Spectrum 2 Spectrum &

Ref Level Offset = AnBW 28 MHz Compatible R
Att Meas Time
1 CCDF

CF 1.8825 GHz

Mean Pwr + 20.00 dB
2 Result Summary

Mean Peak
Trace 1 22.31 dBm 31.81 dBm

10:39:01
Date: 25 OCT.2017 10:39:00
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2.5 BAND EDGE
2.51 Specification Reference

FCC 47 CFR Part 2, Clause 2.1051
FCC 47 CFR Part 24, Clause 24.238(a)
RSS-133, Clause 6.5

2.5.2 Standard Applicable

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).

253 Equipment Under Test and Modification State

Serial No: 258719000020 (NU) and 259706000160 (CU) / Test Configuration A and B

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

October 24 and 25, 2017/XYZ

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 25.1-25.4°C
Relative Humidity 26.1-30.0%
ATM Pressure 98.8 - 99.1kPa

2.5.7 Additional Observations

e Thisis a conducted test.

e Test guidance is per Section 6 of KDB971168 (D01 Power Meas License Digital Systems v03).

e The path loss was measured and entered as a level offset.

e For band edge measurements, in the 1 MHz bands immediately outside and adjacent to the
frequency block a resolution bandwidth of at least one percent of the emission bandwidth of
the fundamental emission of the transmitter was employed.

e The limitis set to -13dBm.
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2.5.8 Test Results
LTE Band 25_5MHz Bandwidth_Downlink Low Channel Band Edge
* Spectum 4 *
Ref Level Compatible
Att Mode
1 Frequency Sweep & 1Pk Ma
M1[1] -28.52 dBm|
1.930000000 GHz|
angbepin e
b
«‘—vv.M,m\.4/-r\’\-n,/c‘h\w""m«m‘:«lriw‘M\' "
J
I M1 [
[ J‘|\"|4‘l‘\/h¥l"'l‘ bt byt n’ﬁ\.‘m\-‘l-w,\m,!"U u
| | L w""‘“
. bt b Wb
Jl!re,“;’hﬂ'\!"‘ﬁ‘i‘ \'\;‘J‘\J Wl \LN'L'H‘WW\fw'\.ﬂ‘al‘n'w}*’\‘“-"l‘ﬁ'f“ "M Pty "L'U'W
CF 1.93 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz
Measuring... LLLIIII]] 0 2415:_‘1:;;
Date: 24 OCT.2017 16:41:27
LTE Band 25_5MHz Bandwidth_Downlink High Channel Band Edge
* wecms ¥
Ref Level z Compatible
Att Mode
1 Frequency Sweep ® 1Pk Ma:
M1[1] -33.80 dBm
1.995000000 GHz|
*\‘""'-”J*M"W-"L/w.»"wp'/“r’\“¢<'-.w“‘4"\H"‘u’w"'“m'\pw
Yy
I U’H\\‘.Mjml‘ )
My,
! %ﬂ,,,j“-‘.\‘~'|“w\'m\w’"W.u”\m,lw,,ﬂ,-qm,w
“‘WM‘ Ty i 1 o
Lol A P A i
CF 1.995 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz
Measuring...
Date: 24 OCT.2017 16:44:02
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LTE Band 25_10MHz Bandwidth_Downlink Low Channel Band Edge

Spe.m3 Spectn

@ RBW 100 kHz Compatible
= VBW 1MHz Mode Gount 1000/1000
1 Frequency Swi ® 1Pk Ma
M1[1] -32.72 dBm|
1.930000000 GHz|

A
mWmu\i'\«M»\hw\wﬂ».w%mm%‘)-dM.JA"MM\“'w*'l'lm'NM.'4[*.»1»1“,!MmLLM'tw.‘.J.\MMJ«wWw"Mwaih.«"“‘rﬂ-wlwW’"M'w“"*"”‘J

CF 1.93 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz

" P 24.10.2017
Measuring... ([TTTTTTD 2 15:42:58

Date: 24 OCT.2017 15:42:58

LTE Band 25_10MHz Bandwidth_Downlink High Channel Band Edge

© RBW 100kHz Compatible
s VBW 1MHz Mode
1 Frequency Sw 1Pk Ma
M1[1] -36.09 dBm|
1.995000000 GHz,

"w\’v,‘m"l\-r'*"w"wﬂMW’“wkolf'-,w"rwW'W"’n"ﬂ-l.w :

L
WM l
n \
mM'\A-'\h“‘f‘-“ﬂ;dl"||ﬁ|4‘}V\W,AMJJW*N'l\‘\\uLw)l“ MAm'nJ‘N"lMHJMM,‘th,.ml.M”ww’Lfm\"mIM.WJW”\y‘nMWJ\"’u‘J‘Mhw,’\,“,j‘l‘ul%“mlwme

CF 1,995 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz

" Lol 24.10.2017
Measuring... ([TTTTITT 02 15:52:24

Date: 24 OCT.2017 15:52:24
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LTE Band 25_15MHz Bandwidth_Downlink Low Channel Band Edge
1 Frequency Sweep ® 1Pk Ma
| 030000000 G
M-L»«V"'Mm'wmww
,p)‘
w“‘w
M,W“"
m
Wﬂ'v|‘.l»\llﬂvﬂMWMWM‘MMMM*‘W"MMMWMWM“MWMNWNMMﬁM“M'WMM%W‘WMMM%WMW'MM
CF 1.93 GHz 200.0 kHz/ Span 2.0 MHz
Measuring... LILLLII]) 00 2“'11;:';'1[2;
Date: 24 OCT.2017 16:00:48
LTE Band 25_15MHz Bandwidth_Downlink High Channel Band Edge
1 Frequency Sweep e 1Pk Ma
M soscnmo0n g
!MMWMAMMWMwwm«wwNu
L |
CF 1,995 GHz 200.0 kHz/ Span 2.0 MHz
Meerumma T 00 70t
Date: 24 0CT.2017 16:06:09
Page 46 of 82

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



FCCID: NU: YETQ34-45121325NU
CU: YETQ34-45121325CU

IC: NU: 9298A-Q45121325NU
CU: 9298A-Q45121325CU -
Report No. SD72132066-1017A America

LTE Band 25_20MHz Bandwidth_Downlink Low Channel Band Edge

Hz Gompatible
3 z Mode
1 Frequency Swi ® 1Pk Ma
M1[1] -20.86 dBm|
1.930000000 GHz|

L M” iy
I WM’M
Jv ¥

Ty

L ‘ﬂw‘\
4’v»hmM.quwanwt~w,wliiMmMWMW".MNWMW«%NhlW«W\WWWWMWW‘WMW*W

CF 1.93 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz
. — ZA10.2017
Measuring... (LILII]) 020 R

Date: 24 OCT.2017 16:13:22

LTE Band 25_20MHz Bandwidth_Downlink High Channel Band Edge

1 Frequency Sw 1Pk Ma
M1[1] -22.32 dBm|
1.995000000 GHz,

,‘ww»ww.m,www\wm\,w
0

‘%MM” ' A
m”‘WMNw«h“M#&(WﬂWW‘WWMmm'M‘JW«LMw WWWMWMMMl,m'w'MWWMW

CF 1,995 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz

16:27:32

Date: 24 OCT.2017 16:27:33
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LTE Band 25_5MHz Bandwidth_Uplink Low Channel Band Edge
Ref Lev-e-l Gompatible
Att 3 z Mode
1 Frequency Sweep ® 1Pk Ma
M1[1] -19.90 dBm
1.850000000 GHz|
Vo S UL e LR
p e v
1
s s
" ol At el TR TN W
i AT e AT,
CF 1.85 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz
Measuring... [ [ILTLIIT) 00 25'112[:"221[:';;
Date: 25.0CT.2017 12:21:21
LTE Band 25_5MHz Bandwidth_Uplink High Channel Band Edge
Ref Lev-e-l 30,00 2  Compatible
Att
1 Frequency Sweep e 1Pk Ma
M1[1] -19.43 dBm
1.915000000 GHz|
A A N, M”‘,"‘L’w A A Rt b,
’U“L\"m.
"y
M\,“\l
‘l‘h‘"“‘w R e T ‘
A i Ll L L ‘wn.‘-wl"«”’“‘ﬂ"‘ L‘\'V'V‘:’l’u""\"ﬂ\f‘n",‘\,ﬁ" h'o.‘yw,uwuu”ﬂ'[uﬂp\j
CF 1,915 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz
Measumnon (LD o o0
Date: 25.0CT.2017 12:39:27
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LTE Band 25_10MHz Bandwidth_Uplink Low Channel Band Edge
Ref Level
l;l\:trtequency Sweep ® 1Pk Ma
M1[1] -24.69 dBm
/‘mwwmmwwwmmm.wumwlw
Nl
T
o
Wr
.'ul
| ™ m ‘ N J th
h,,wllW‘W‘-\’}WuwmWIM'.”W.NMWHwi‘llf,u’!ulw“ih, ity ‘ WW g i W ,}\ Wik
CF 1.85 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz
Measuring... [ [ILTLIIT) 00 25'112[:"121[:'5
Date: 25.0CT.2017 12:11:48
LTE Band 25_10MHz Bandwidth_Uplink High Channel Band Edge
2  Compatible
1 Frequency Sweep e 1Pk Ma
M1[1] -23.50 dBm
-.WMWMW"*"WWVNW%WW,MM
N
\"""“luu
Mﬁ W«lmw e
T R ANl
CF 1,915 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz
measuring... (LI P2 #5500
Date: 25.0CT.2017 12:17:03
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LTE Band 25_15MHz Bandwidth_Uplink Low Channel Band Edge
@ RBW 20 Hz Compatible ‘ SGL
* VBW 1MHz Mode Count 100/100
1 Frequency Swi ® 1Pk Avg
M1[1] -28.62 dBm
1.850000000 GHz|
m;.v‘"vw/""'“"‘VW*U"\""""'
o )
s
N‘fvf»UMMMW'”
1 NﬁMWW‘“WM ‘
ol i b b bl bbbl
CF 1.85 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz
Roady QI U8 55z
Date: 25.0CT.2017 11:55:28
LTE Band 25_15MHz Bandwidth_Uplink High Channel Band Edge
2  Compatible
z Mode
* 1Pk Ma
M1[1] -19.30 dBm
1.915000000 GHz|
‘ “w‘n“m‘im,w
N‘«‘ W !
W NWMMM‘M%!MMWWW‘IHmw“MWMM'WWMWWI.M’,W,‘,M‘y‘mrwmwmmWJMWWWMH
CF 1,915 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz
Measumnon (LT o o207
Date: 25.0CT.2017 11:47:18
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LTE Band 25 20MHz Bandwidth_Uplink Low Channel Band Edge

Spectrum
Ref Level 2 Gompatible SGL
Att Mode Gount 100/100

1 Frequency Sw ® 1Pk Avg

M1[1]

1.850000000 GHz|

i
' Y
M\)@,,.v.\f\.’ﬁﬂlﬁh"%ﬁ%»/(%‘wmﬁu,“w,'\v,Nwn»\-\mA\m\%«w‘-‘Vﬁr\«WMMmM,‘.ANM‘M{/‘m'«"«'mMﬂWMMJFIMr"M*M‘Hp'N'm'AW‘W' e

CF 1.85 GHz 5000 pts 200.0 kHz/

Date: 25 OCT.2017 11:32:18

LTE Band 25_20MHz Bandwidth_Uplink High Channel Band Edge

Spectum 3 %* Spectum 5 m -

200kHz Compatible ] SGL
Att il ° Mode Count 100/100
1 Frequency Sweep o 1Pk
M1[1] -37.05 dBm|
1.915000000 GHz,

M“Wm

iy,
i ML
b A B e L e A T P

CF 1,915 GHz 5000 pts 200.0 kHz/ Span 2.0 MHz

Date: 25 OCT.2017 11:36:58
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2.6 CONDUCTED SPURIOUS EMISSIONS
2.6.1 Specification Reference

FCC 47 CFR Part 2, Clause 2.1051
FCC 47 CFR Part 24, Clause 24.238(a)
RSS-133, Clause 6.5
2.6.2 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.
2.6.3 Equipment Under Test and Modification State

Serial No: 258719000020 (NU) and 259706000160 (CU) / Test Configuration A and B

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

October 24 and 25, 2017/XYZ

2.6.5 Test Equipment Used

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

2.6.6 Environmental Conditions

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

Ambient Temperature 25.1-25.4°C
Relative Humidity 26.1-30.0%
ATM Pressure 98.8 - 99.1kPa

2.6.7 Additional Observations

e Thisis a conducted test.

e The transducer factor (TDF) used is from the external attenuators and cables used.

e Aresolution bandwidth of 1MHz was used.

e The limitis set to -13dBm.

e  Only test plots for middle channel were presented as the representative configuration.

Page 52 of 82

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



FCCID: NU: YETQ34-45121325NU
CU: YETQ34-45121325CU

IC: NU: 9298A-Q45121325NU
CU: 9298A-Q45121325CU -
Report No. SD72132066-1017A America

2.6.8 Test Results

LTE Band 25_5MHz Bandwidth_Downlink Mid Channel Conducted Spurious Emissions

= RBW 1 Compatible
SWT 101 ms = VBW 3MHz Mode

1 Frequency Sweep & 1Pk Ma

[

32001 pts

" A 24.10.2017
Measuring... ([TTTTTTT 02 14:31:50

Date: 24 OCT 2017 14:31:50

LTE Band 25_10MHz Bandwidth_Downlink Mid Channel Conducted Spurious Emissions

1 Frequency Sweep & 1Pk Ma

ML

32001 pts

" A 24.10.2017
Measuring... ([TTTTTTT 02 15:20:17

Date: 24 OCT 2017 15:20:18
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LTE Band 25_15MHz Bandwidth_Downlink Mid Channel Conducted Spurious Emissions

Ref Level n = RBW 1 iz Compatible
= Att 5 @ SWT 101 ms @ VBW 3 MHz Mode
TDOF

1 Frequency Sweep

ML

32001 pts 2.0 GHz/

" v 24.10.2017
measuring... ([T 222 15:14:25

Date: 24 OCT.2017 15:14:26

LTE Band 25_20MHz Bandwidth_Downlink Mid Channel Conducted Spurious Emissions

Ref Level n = RBW 1 iz Compatible
= Att 3 @ SWT 101 ms @ VBW 3MHz Mode

TDF
1 Frequency Sweep

ML
1.962759 GHz|

32001 pts

24.10.2017
14:56:10

Date: 24 OCT.2017 14:56:10
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LTE Band 25_5MHz Bandwidth_Uplink Mid Channel Conducted Spurious Emissions

Ref Level
e Att
TDF
1 Frequency Sweep
M1 M2Z[1]

32001 pts 2.0 GHz/

" P 25.10.2017
Measuring... ([TTTTTTD 2 10:21:01

Date: 25 OCT.2017 10:21:01

LTE Band 25_10MHz Bandwidth_Uplink Mid Channel Conducted Spurious Emissions

Multiview S8
Ref Level @ RBW 1 iz Compatible
= Att SWT 101 ms @ VBW 3MHz Mode
TDF
1 Frequency Sweep

M1

32001 pts

— 55.10.5017
(T g e

Date: 25 OCT.2017 10:26:18
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LTE Band 25_15MHz Bandwidth_Uplink Mid Channel Conducted Spurious Emissions

Ref Level n = RBW 1 iz Compatible
= Att 5 @ SWT 101 ms @ VBW 3 MHz Mode
TDOF

1 Frequency Sweep

M1

e

32001 pts 2.0 GHz/

" v 25.10.2017
measuring... ([T 222 10:30:58

Date: 25 OCT.2017 10:30:58

LTE Band 25_20MHz Bandwidth_Uplink Mid Channel Conducted Spurious Emissions

specnmz 9 Spectums 9
Ref Level n = RBW 1 MHz Compatible
= Att 3 @ SWT 101 ms @ VBW 3MHz Mode
TDF
1 Frequency Sweep

M1

1.884009 GHz|

32001 pts

25.10.2017
10:45:17

Date: 25 OCT.2017 10:45:17
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27

2.71

2.7.2

2.7.3

274

275

2.7.6

2.7.7

FIELD STRENGTH OF SPURIOUS RADIATION

Specification Reference

FCC 47 CFR Part 2, Clause 2.1053

FCC 47 CFR Part 22, Clause 22.917(a)

FCC 47 CFR Part 24, Clause 24.238(a)

RSS-132, Clause 5.5

RSS-133, Clause 6.5

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.

Equipment Under Test and Modification State

Serial No: 258719000020 (NU) and 259706000160 (CU) / Test Configuration C and D

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

October 26 and 27, 2017/XYZ

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 25.5-26.0°C
Relative Humidity 24.8-26.7%
ATM Pressure 98.7 - 98.9kPa

Additional Observations

e This is a radiated test using substitution method as per Unwanted Emissions: Radiated Spurious
method of measurement of ANSI/TIA/EIA-603-C 2004, August 17, 2004.

e  Only the worst case configuration presented in this test report.

e Measurement was done using EMC32 V8.53 automated software. Reported level is the actual
level with all the correction factors factored in. Correction Factor column is for informational
purposes only.
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2.7.8 Test Results Below 1GHz (LTE Band 25 Downlink Worst Case Configuration) - 20MHz Bandwidth Low

Channel
Continuous Rotation TUV 3m Radiated 30 to 1000MHz
11071
100t
90T
T FCC:Part 24 Spurious Emission Limit (EIRP)
80T
e 70T
?:_ 1
m 60T
° 1
c
E 50“ TS
3 40--/\tﬁ/\/\A JN\\J\W HAA'/ ‘ Wiﬂ\, ?
1 \ \ 1
/\ \ i m bl LJLA
1 4 HH A ‘ M Lihliad
30__ \A/'AAM[J \\W’(\/\\u\z\,’h“v/‘ I'lm’w ’MM\}’L“J
20T *
10T
0 t t t +—t t t t t t t |
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]
2 Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
33.360000 43.1 1000.0 120.000 100.0 \ 110.0 -8.5 39.2 82.2
47.974990 40.1 1000.0 120.000 105.0 \ 98.0 -14.1 42.1 82.2
79.997194 38.0 1000.0 120.000 106.0 \ 9.0 -17.2 44.2 82.2
299.160401 213 1000.0 120.000 100.0 \ 80.0 -8.1 60.9 82.2
400.018677 49.8 1000.0 120.000 100.0 \ 199.0 -4.3 324 82.2
800.003447 42.7 1000.0 120.000 100.0 \ 14.0 3.7 39.5 82.2
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2.7.9 Test Results Above 1GHz (LTE Band 25 Downlink) - 20MHz Bandwidth Low Channel

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz

1107

1007

T ECC-Part 24 Spurious Emission:Limit (EIRP)

60T *

Level in dBuV/m

Frequency in Hz

e 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 2 Final Result 1-PK+ [Final Result 1.Result:1]
L 2 Final Result 2-AVG [Final Result 2.Result:1]

Peak Data
1331.466667 54.3 | 1000.0 1000.000 2712 | V 265.0 -5.0 27.9 82.2
1934.400000 63.1 | 1000.0 1000.000 164.4 | H 127.0 -2.3 19.1 82.2
2657.700000 60.5 | 1000.0 1000.000 3527 | V 281.0 -0.1 21.7 82.2
4990.300000 52.1 | 1000.0 1000.000 1414 | V 267.0 3.7 30.2 82.2
5999.900000 52.9 | 1000.0 1000.000 1414 | V 282.0 6.2 29.3 82.2
9971.266667 51.6 | 1000.0 1000.000 2103 | V 315.0 10.1 30.6 82.2
16776.933333 53.9 | 1000.0 1000.000 1743 | H 164.0 19.1 28.3 82.2
Average Data
1331.466667 37.5 | 1000.0 1000.000 271.2 % 265.0 -5.0 44.8 82.2
1934.400000 49.4 | 1000.0 1000.000 164.4 H 127.0 -2.3 32.8 82.2
2657.700000 39.7 | 1000.0 1000.000 352.7 v 281.0 -0.1 42.5 82.2
4990.300000 34.9 | 1000.0 1000.000 141.4 v 267.0 3.7 47.3 82.2
5999.900000 47.8 | 1000.0 1000.000 141.4 v 282.0 6.2 34.4 82.2
9971.266667 36.2 | 1000.0 1000.000 2103 v 315.0 10.1 46.0 82.2
16776.933333 40.8 | 1000.0 1000.000 174.3 H 164.0 19.1 415 82.2

Test Notes: Measurement was performed with a 1.9 GHz notch filter. No significant emissions observed above
18GHz. Measurements above 18GHz are noise floor figures.
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2.7.10 Test Results Above 1GHz (LTE Band 25 Downlink) - 20MHz Bandwidth Middle Channel
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
11071
100t
90T
O - S S ECC Part24-Spurious Emission; Limit (E1RP)
80T
E 707
2 | *
60T
g 7 . he
£ ‘ “
: i
>
g i ““ s,
e
20T
107
0 + + + + + + —+—+ |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
e 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 2 Final Result 1-PK+ [Final Result 1.Result:1]
L 2 Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
1329.066667 56.2 1000.0 1000.000 127.4 \ 273.0 -5.0 26.0 82.2
1955.200000 58.2 1000.0 1000.000 209.3 \ 77.0 -2.2 24.1 82.2
2659.200000 60.6 1000.0 1000.000 344.1 \ 281.0 -0.1 21.7 82.2
3295.933333 43.4 1000.0 1000.000 214.3 \ 283.0 1.0 38.8 82.2
5999.900000 53.1 1000.0 1000.000 132.4 \ 282.0 6.2 29.1 82.2
11114.433333 48.6 1000.0 1000.000 252.2 H 340.0 12.4 33.6 82.2
17099.133333 53.7 1000.0 1000.000 310.1 H 91.0 18.4 28.5 82.2
Average Data
1329.066667 29.4 1000.0 1000.000 127.4 Vv 273.0 -5.0 52.8 82.2
1955.200000 44.3 1000.0 1000.000 209.3 \ 77.0 -2.2 37.9 82.2
2659.200000 32,5 1000.0 1000.000 344.1 \ 281.0 -0.1 49.7 82.2
3295.933333 30.4 1000.0 1000.000 214.3 \ 283.0 1.0 51.8 82.2
5999.900000 47.9 1000.0 1000.000 132.4 \ 282.0 6.2 34.3 82.2
11114.433333 35.6 1000.0 1000.000 252.2 H 340.0 12.4 46.6 82.2
17099.133333 40.1 1000.0 1000.000 310.1 H 91.0 18.4 42.1 82.2

Test Notes: Measurement was performed with a 1.9 GHz notch filter. No significant emissions observed above
18GHz. Measurements above 18GHz are noise floor figures.

Page 60 of 82

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



FCCID: NU:YETQ34-45121325NU
CU: YETQ34-45121325CU
IC: NU: 9298A-Q45121325NU
CU: 9298A-Q45121325CU '
Report No. SD72132066-1017A America

2.7.11  Test Results Above 1GHz (LTE Band 25 Downlink) - 20MHz Bandwidth High Channel

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz

1107

1007

T ECC-Part 24 Spurious Emission:Limit (EIRP)

60T PY *

Level in dBuV/m

1 !
40] U“I,IM&"MM(H[ 4' J

Frequency in Hz

e 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 2 Final Result 1-PK+ [Final Result 1.Result:1]
L 2 Final Result 2-AVG [Final Result 2.Result:1]

Peak Data
1329.033333 56.8 1000.0 1000.000 122.4 v 273.0 -5.0 25.4 82.2
2492.233333 50.9 1000.0 1000.000 252.6 v 298.0 -0.3 31.4 82.2
2658.866667 60.2 1000.0 1000.000 332.0 v 281.0 -0.1 22.0 82.2
5999.900000 52.2 1000.0 1000.000 141.4 v 281.0 6.2 30.0 82.2
7469.466667 50.5 1000.0 1000.000 184.3 v 261.0 7.2 317 82.2
16782.366667 54.2 1000.0 1000.000 305.1 v 48.0 19.1 28.0 82.2

Average Data
1329.033333 38.9 1000.0 1000.000 122.4 v 273.0 -5.0 43.4 82.2
2492.233333 35.1 1000.0 1000.000 252.6 v 298.0 -0.3 47.1 82.2
2658.866667 40.2 1000.0 1000.000 332.0 % 281.0 -0.1 42.0 82.2
5999.900000 46.9 1000.0 1000.000 141.4 v 281.0 6.2 35.4 82.2
7469.466667 34.1 1000.0 1000.000 184.3 v 261.0 7.2 48.1 82.2
16782.366667 40.8 1000.0 1000.000 305.1 v 48.0 19.1 415 82.2

Test Notes: Measurement was performed with a 1.9 GHz notch filter. No significant emissions observed above
18GHz. Measurements above 18GHz are noise floor figures.
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2.7.12 Test Results Below 1GHz (LTE Band 25 Uplink Worst Case Configuration) - 15MHz Bandwidth Middle
Channel

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

Level in dBpuV/m

110t
100t

90T
T FCC:Part 24 Spurious Emission Limit (EIRP)

80T
70T

60T

e
|
/ MM“WMMM Ll

it \‘w i

10T

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

36.831663 42.7 1000.0 120.000 100.0 Vv 15.0 -10.7 39.5 82.2
48.014990 37.1 1000.0 120.000 100.0 v 93.0 -14.1 45.1 82.2
79.997194 38.6 1000.0 120.000 105.0 Vv 157.0 -17.2 43.6 82.2
299.936513 35.2 1000.0 120.000 100.0 Vv 260.0 -7.9 47.0 82.2
400.018677 53.9 1000.0 120.000 100.0 Vv 17.0 -4.3 28.3 82.2
800.003447 42.9 1000.0 120.000 100.0 H 260.0 3.7 39.4 82.2
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2.7.13  Test Results Above 1GHz (LTE Band 25 Uplink) - 15MHz Bandwidth Low Channel

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz

11071
1 *
10071
1 -
90T
O SO | FEON SO SOE S FCC Part 24 Spurious Emission; Limit (EIRP)
80T
£
=1
a *
©
= . L oaalil
2 | * e
g ot bt ‘
* "¢ o
201
101
1G 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz

e 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-PK+ [Final Result 1.Result:1]
L 2 Final Result 2-AVG [Final Result 2.Result:1]

Peak Data
1330.400000 49.9 1000.0 1000.000 305.1 H 326.0 -5.0 32.3 82.2
1853.766667 66.9 1000.0 1000.000 127.4 H 113.0 -2.7 15.3 82.2
2426.100000 105.5 1000.0 1000.000 151.4 H 161.0 -0.6 BT LE Signal
2478.866667 92.4 1000.0 1000.000 100.4 v 178.0 -0.3 BT LE Signal
2665.566667 56.4 1000.0 1000.000 100.4 v 283.0 -0.1 25.9 82.2
3324.700000 48.6 1000.0 1000.000 204.3 v 273.0 1.0 33.7 82.2
3982.566667 49.3 1000.0 1000.000 150.4 v 241.0 2.5 32.9 82.2
4803.666667 60.4 1000.0 1000.000 100.4 v 42.0 3.8 21.9 82.2

Average Data
1330.400000 35.4 1000.0 1000.000 305.1 H 326.0 -5.0 46.8 82.2
1853.766667 52.9 1000.0 1000.000 127.4 H 113.0 2.7 29.4 82.2
2426.100000 56.5 1000.0 1000.000 151.4 H 161.0 -0.6 BT LE Signal
2478.866667 423 1000.0 1000.000 100.4 v 178.0 -0.3 BT LE Signal
2665.566667 36.9 1000.0 1000.000 100.4 v 283.0 0.1 45.3 82.2
3324.700000 33.6 1000.0 1000.000 204.3 v 273.0 1.0 48.7 82.2
3982.566667 32.5 1000.0 1000.000 150.4 v 241.0 2.5 49.7 82.2
4803.666667 32.2 1000.0 1000.000 100.4 v 42.0 3.8 50.0 82.2

Test Notes: Measurement was performed with a 1.9 GHz notch filter. No significant emissions observed above
18GHz. Measurements above 18GHz are noise floor figures.
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2.714  Test Results Above 1GHz (LTE Band 25 Uplink) - 15MHz Bandwidth Middle Channel

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz

1107
1 ¢
10071
90T I
T Y P OO O FCC Part 24 Spurious Emission; Limit (E1RP)
80T ’S
£
2 ¢
m
©
£ ’ L 2
)
> ] .
3 _I'“J‘»ilM"#rh,lj:,‘ et ’.‘1':'ff‘/ ,J.u;\u g
*
20T
101
1G 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz

e 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 2 Final Result 1-PK+ [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
1327.733333 54.7 1000.0 1000.000 112.4 \ 279.0 -5.0 27.6 82.2
1879.266667 65.4 1000.0 1000.000 1234 H 117.0 -2.5 16.8 82.2
2425.933333 103.7 1000.0 1000.000 172.3 H 102.0 -0.6 BT LE Signal
2477.733333 77.8 1000.0 1000.000 352.0 H -19.0 -0.3 BT LE Signal
2664.500000 57.0 1000.0 1000.000 374.0 \ 263.0 -0.1 25.2 82.2
3755.666667 63.5 1000.0 1000.000 192.3 \ 70.0 2.0 18.8 82.2
4993.700000 51.3 1000.0 1000.000 2233 \ 237.0 3.7 30.9 82.2
17927.833333 54.8 1000.0 1000.000 396.0 \ 229.0 18.9 27.5 82.2
Average Data
1327.733333 37.7 1000.0 1000.000 112.4 \ 279.0 -5.0 44.5 82.2
1879.266667 51.7 1000.0 1000.000 1234 H 117.0 -2.5 30.6 82.2
2425.933333 54.8 1000.0 1000.000 172.3 H 102.0 -0.6 BT LE Signal
2477.733333 33.3 1000.0 1000.000 352.0 H -19.0 -0.3 BT LE Signal
2664.500000 37.1 1000.0 1000.000 374.0 \ 263.0 -0.1 45.1 82.2
3755.666667 41.6 1000.0 1000.000 192.3 \ 70.0 2.0 40.6 82.2
4993.700000 34.3 1000.0 1000.000 2233 Vv 237.0 3.7 48.0 82.2
17927.833333 41.3 1000.0 1000.000 396.0 Vv 229.0 18.9 40.9 82.2

Test Notes: Measurement was performed with a 1.9 GHz notch filter. No significant emissions observed above
18GHz. Measurements above 18GHz are noise floor figures.
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2.7.15 Test Results Above 1GHz (LTE Band 25 Uplink) - 15MHz Bandwidth High Channel

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz

1107
1 *
10071
90T
T L PP SOPNS S FCC Part 24 Spurious Emission; Limit (E1RP)
80T
| . ‘ ’
7071 >

Level in dBuV/m

* 4

1G 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz

e 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 2 Final Result 1-PK+ [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]

Peak Data
1333.166667 55.4 1000.0 1000.000 175.3 v 273.0 -4.9 26.9 82.2
1904.200000 73.4 1000.0 1000.000 150.4 H 119.0 -2.3 8.8 82.2
2425.933333 104.6 1000.0 1000.000 293.1 H 51.0 -0.6 BT LE Signal
2477.166667 71.0 1000.0 1000.000 266.2 v 209.0 -0.3 BT LE Signal
2666.766667 57.2 1000.0 1000.000 100.4 v 280.0 -0.1 25.0 82.2
3324.333333 49.8 1000.0 1000.000 141.4 v 242.0 1.0 32.5 82.2
3808.633333 72.8 1000.0 1000.000 344.1 v 85.0 2.2 9.4 82.2
4804.433333 68.3 1000.0 1000.000 136.4 v 229.0 3.8 13.9 82.2

Average Data
1333.166667 35.5 1000.0 1000.000 175.3 v 273.0 -4.9 46.7 82.2
1904.200000 60.0 1000.0 1000.000 150.4 H 119.0 2.3 22.3 82.2
2425.933333 54.9 1000.0 1000.000 293.1 H 51.0 -0.6 BT LE Signal
2477.166667 31.9 1000.0 1000.000 266.2 v 209.0 -0.3 BT LE Signal
2666.766667 37.0 1000.0 1000.000 100.4 v 280.0 0.1 45.3 82.2
3324.333333 32.2 1000.0 1000.000 141.4 v 242.0 1.0 50.0 82.2
3808.633333 52.3 1000.0 1000.000 344.1 v 85.0 2.2 29.9 82.2
4804.433333 32.9 1000.0 1000.000 136.4 v 229.0 3.8 49.3 82.2

Test Notes: Measurement was performed with a 1.9 GHz notch filter. No significant emissions observed above
18GHz. Measurements above 18GHz are noise floor figures.
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2.8 FREQUENCY STABILITY
2.8.1 Specification Reference

FCC 47 CFR Part 2, Clause 2.1055
FCC 47 CFR Part 24, Clause 24.235
RSS-133, Clause 6.3

2.8.2 Standard Applicable

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

RSS-133

The carrier frequency shall not depart from the reference frequency, in excess of +2.5 ppm for mobile
stations and £1.0 ppm for base stations.

2.8.3 Equipment Under Test and Modification State

Serial No: 258719000273 (NU) and 259706002416 (CU) / Test Configuration A and B

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

October 25, 2017/XYZ

2.8.5 Test Equipment Used

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

2.8.6 Environmental Conditions

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

Ambient Temperature 25.4°C
Relative Humidity 26.1%
ATM Pressure 98.8kPa

2.8.7 Additional Observations

e Thisis a conducted test.

e The was operated at 120.0VAC nominal voltage and was placed in the temperature chamber
for the series of temperature variation evaluations performed

e The EUT was injected a CW signal from a Signal Generator and maximum frequency error was
monitored using the spectrum analyser.
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e The Temperature was reduced to -30°C and allowed to sit for 1 hour to allow the equipment
and chamber temperature to stabilize. The measurements on both downlink and uplink were
then performed. The temperature was them increased by 10°C steps and allowed to settle

before taking the next set of measurements.
e Voltage variation was also performed at 85% and 115% of the nominal.

e Middle Channel was tested as the representative configuration.

2.8.8 Test Results Summary

120

-30 0/0
-20 0/0
-10 0/0
0 0/0
+10 0/0
+20 0/0
+30 0/0
+40 0/0
+50 0/0

20

102

0/0

138

0/0
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2.8.9 Sample Test Plots

Att
1 Frequency Sweep

CF 1.9625 GHz

Date: 25 OCT.2017 16:07:40

3 RBW 100 kHz

VBW 100 kHz
o 1Pk Max
M1[1] 7.06 dBm
1.9625000 GHz,

691 pts Span 10.0 MHz

- ool 75102017
Measuring... (LIITTITT) O 16:07:10

LTE B25 Downlink Mid Channel 120VAC @ 20°C

America
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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

7604 P-Series Power Meter N1912A SG45100273 Agilent 08/14/17 07/27/18

7605 50MHz-18GHz Wideband | 15,1 MY51100054 | Agilent 05/19/18 05/19/18
Power Sensor

7611 Signal/Spectrum FSW26 102017 Rhode & Schwarz 04/25/17 04/25/18
Analyzer

7608 Vector Signal Generator SMBV100A 259021 Rhode & Schwarz 09/19/17 09/19/19
Wideband Radio 1201.0002k50

7562 Communication Tester CMW 500 /103829 Rhode & Schwarz 08/10/17 08/10/18

8871 20dB Attenuator 18N10W-20dB - INMET Verified by 7611 and 7608

Radiated Emissions
Signal/Spectrum

7611 FSW26 102017 Rhode & Schwarz 04/25/17 04/25/18
Analyzer

7608 Vector Signal Generator SMBV100A 259021 Rhode & Schwarz 09/19/17 09/19/19

1002 Bilog Antenna 3142C 00058717 ETS-Lindgren 11/06/15 11/06/17

7575 Double-ridged 3117 00155511 EMCO 06/01/17 06/01/18
waveguide horn antenna

1016 Pre-amplifier PAM-0202 187 PAM 02/09/17 02/09/18

7620 EMI Test Receiver ESU40 100399 Rhode & Schwarz 10/17/17 10/17/18

1151 Pre-amplifier TS-PR26 100026 Rhode & Schwarz Verified by 7611 and 7608

1153 High-frequency cable SucoFlex 100 SX N/A Suhner Verified by 7611 and 7608

. Micropore United Microwave -

8543 High-frequency cable 19057793 N/A Products Verified by 7611 and 7608
Wideband Radio 1201.0002k50

7562 Communication Tester CMW 500 /103829 Rhode & Schwarz 08/10/17 08/10/18
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Miscellaneous
6708 Multimeter 34401A US36086974 | Hewlett Packard 07/05/17 07/05/18
7560 Barometer/Temperature | op,y | 1240476 Omega 01/17/17 01/17/18

/Humidity Transmitter g

AC Power Supply EW801-2-115 972430001 ELGAR Verified by 6708

Test Software EMC32 V8.53 Rhode & Schwarz N/A
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

3.2.1 Conducted Antenna Port Measurement

America

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

3.2.3 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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3.24 Radiated Measurements (Above 1GHz)

2

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

Antenna Center Paint

| -l

€

America

Semi-Anechoic chamber

1

3 meters

4

WI

PC running Receiver/Spectrum
automated software Analyzer

0.8 meters

Turntable

Radiated Emission Test Setup (Below 1GHz)
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Antenna mast capable
of 4.0 meters elevation

€

America

Semi-Anechoic chamber

A

3 meters

Absorbing material between measuring antenna
and EUT for asbove 1GHz measurement

PC running Receiver/Spectrum
sutomated software Analyzer

= =

1.5 meters

Tumtable

Radiated Emission Test Setup (Above 1GHz)
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[[] Antenna mast capable

of 4.0 meters elevation Semi-Anechoic chamber

3 meters

N
. O

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

]| [T

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

Communication

Tester
Power
Combiner
Measuring
Equipment

EUT connected to the measuring
equipment via suitable external
attenuator

Programmable Power Supply

Frequency Stability Test Comfiguration
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Shielded Enclosure

e  EUT connected to one LISN, Unused LISN measuring port
connectors shall be terminated into 50 Q loads.

e LISN at least 80 cm from nearest part of EUT chassis.

e  Rear of EUT, including peripherals, shall all be aligned and flush 0.4 meters from vertical
with rear of tabletap. conducting plane

e  Rear of tabletop shall be 40 cm removed from a vertical

0.8 meters
conducting plane that is bonded to the ground plane.
¢ -3
e Interconnecting cables that hang closer than 40 ¢cm to the ground I
plane shall be folded back and forth in the center forming a
bundle 30 cm to 40 cm long.
[ e
0.8 meters
\
Front View
Power Source
7
PC running Receiver/Spectrum
automated software Analyzer
Conducted Emissions Test Configuration (if applicable)
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ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TUV 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. TOV 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.

S,

ila\éa\—j/mgpe @! N l Sr ANSI

Tl T Ameri . .

D N N - - imerican National Standards Institute I E E E
“, S ACCREDITED
A /“//\\ S A

™

A2LA Cert. No. 2955.13
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