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SECTION 1
REPORT SUMMARY
Radio Testing of the
Nextivity Inc.
Cel-Fi GO RED Industrial Signal Booster
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1.1

INTRODUCTION
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The information contained in this report is intended to show verification of the Nextivity Inc. Cel-Fi GO
RED G32-12/14 Industrial Signal Booster to the requirements of the following:

e FCCCFR47 Part 2 and 90
e  RSS-Gen Issue 5 April 2018
e  RSS-140 Issue 1 April 2018

Objective

Manufacturer

EUT

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.

Nextivity Inc.

Industrial Signal Booster

Cel-Fi GO RED

G32-12/14

YETG32-1214

N/A

382829000271 and 382829000042
2

e FCCCFR 47 Part 2 and 90 (October 1, 2017)

e KDB 935210 D05 Indus Booster Basic Meas v01r02 (October
27,2017)

e RSS-140 - Equipment Operating in the Public Safety
Broadband Frequency Bands 758-768 MHz and 788-798
MHz (Issue 1, April 2018)

e RSS-131 - Zone Enhancer (Issue 3, May 2017)

e RSS-Gen - General Requirements for Compliance of Radio
Apparatus (Issue 5, April 2018)

e ANSI (C63.26-2015: American National Standard for
Compliance Testing of Transmitters Used in Licensed Radio
Services

September 21, 2018

October 16, 2018
Xiaoying Zhang

e KDB412172 DO1 Determining ERP and EIRP vO1rO1l August
07, 2015: Guidelines for determining the Effective Radiated
Power (ERP) and Equivalent Isotropically Radiated Power
(EIRP) of an RF transmitting system

e KDB971168 D01 Power Meas License Digital Systems
v03r01l: April 9 2018: Measurement guidance for
certification of licensed digital transmitters
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BRIEF SUMMARY OF RESULTS
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A brief summary of the tests carried out in accordance with FCC CFR 47 Part 2 and 90 with cross-reference to the
corresponding ISED RSS standards is shown below.

Spec Clause
Section Test Description Result
FCC Part 2 FCC Part 90 KDB:::ZIO RSS-140 RSS-131
2.1 2.1046 - - - - Transmitter Conducted Output Power Compliant
90.542(a)(6)
2.2 2.1046 - 43 - Effective Radiated Power Compliant
90.219(e)(1)
2.3 2.1049 - - RSZ»(;en - Occupied Bandwidth Compliant
24 - - - 43 - Peak-Average Ratio Compliant
90.543(e)(1)( )
2.5 2.1051 - 4.4 - Band Edge Compliant
3)(4)(5) g p
90.543(e)(1)(
2.6 2.1051 3)(4)(5)(f), 473 4.4 - Conducted Spurious Emissions Compliant
90.210(c)(3)
2.7 2.1053 90.543(e)(f) 4.9 4.4 - Field Strength of Spurious Radiation Compliant
2.8 2.1055 90.539 4.8 4.2 5.2.4 Frequency Stability Compliant
B - - - RS?—(;en - Receiver Spurious Emissions N/A
2.9 15.207 (a) - - RSZ-(;EN - Power Line Conducted Emissions Compliant
2.10 - - 4.2 - - ACG Threshold Level Compliant
2.11 - - 43 - 5.2.1 Out of Band Rejection Compliant
212 . 90.21? a4 . 522 Input»vgrsus—output signal Compliant
(e)(4)(ii) comparison
90.219
2.13 - (e)(4)(ii), 4.4 - - Emission Mask Justification
90.210
Input / Output Power and
2.14 - 90.219(e)(1) 45 - 5.2.3 o ] Compliant
Amplifier / Booster Gain
2.15 - 90.219(e)(2) 4.6 - - Noise Figure Compliant
- - 90.210 4.7.2 - - Intermodulation N/A*
N/A: Not applicable. EUT is not a Stand-Alone receiver.
N/A*:  Not applicable. Intermodulation-product spurious emission measurements are not required for single-

channel boosters that can not accommodated two simultaneous signals within the pass band.

Page 7 of 92

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




FCCID: YETG32-1214
IC: N/A
Report No. 72141009B
America

1.3 PRODUCT INFORMATION

1.3.1 EUT General Description

The Equipment Under Test (EUT) was a Nextivity Inc. Cel-Fi GO RED G32-12/14 Industrial Signal Booster.
The EUT is a LTE Distributed Antenna System (DAS) to improve voice and data cellular performance in a Fix
Indoor environment. The unit includes Bluetooth LE connectivity. With the use of Nextivity smartphone
application, it allows user to register the product, updated software, capture/display details metrics of the
system. Only the LTE Band 14 function of the EUT was verified in this test report.

1.3.2 Technical Description

EUT Description Industrial Signal Booster
Product Marketing Name Cel-Fi GO RED
Model Number(s) G32-12/14
Rated Voltage 15V DC via external AC/DC adapter
Mode Verified LTE Band 14
Frequency Bands Uplink: 788 — 798 MHz
Downlink: 758 — 768 MHz
Product Specifications Frequency Band Band 14
Technology LTE
Booster Bandwidth 10 MHz
Downlink Output Power 16dBm
Uplink Output Power 23dBm
Max. Antenna Gain External Antenna (Supplied by
customer)
Capability LTE (Band 12 and 14) and BT LE
Primary Unit (EUT) X production

|:| Pre-Production
|:| Engineering
Environment Fix, Indoor

Manufacturer Declared -20°C to 65°C
Temperature Range
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Transmit Frequency Table
Channel Tx Emission ERP
Mode Ban“t,il\:ldth Fre:ﬂu:ncy Designator Max. Power Avg Max. Power
(MHz) (MHz) (dBm) Avg (W)
LTE Band 14 10 788-798 | 8M73FOW 36.99 5.0
Downlink
LTE Band 14 10 758-798 | 8MS83FowW 36.99 5.0
Uplink

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

1.4.1 Test Configuration Description

Test Description
Configuration

Downlink (CU TX). Input signal is applied to B14 antenna port of NU. Output is

A .
monitored from B14 antenna port of CU.

B Uplink (NU TX). Input signal is applied to B14 antenna port of CU. Output is monitored
from B14 antenna port of NU.

c Radiated test setup. Downlink (CU TX). Input signal is applied to B14 antenna port of
NU. B14 antenna port of CU is terminated with a 50Q load.

b Radiated test setup. Uplink (NU TX). Input signal is applied to B14 antenna port of CU.
B14 antenna port of NU is terminated with a 50Q load.

1.4.2 EUT Exercise Software
Manufacturer provided configuration software (ConformanceTest.exe v5.1.331) and Nextivity Chart

Interface v2.0.0.16 (for Out of Band Rejection test only) running from a support laptop where both EUT
are connected via USB.

143 Support Equipment and 1/0 cables

Manufacturer Equipment/Cable Description
Sony Support Laptop M/N PCG-31311L S/N 27545534 3006488
Sony Support Laptop AC Adapter M/N PCGA-AC19V9 S/N 147839091 0023259

Model: HK-AY-150A160-US S/N: KH30000031
HON-KWANG I.T.E Power Supply Input: 100-240V, 50/60Hz, 0.8A;
Output: 15 VDC 1.6A

API Technologies

DC Block M/N: 8037
Corp.

- Omni Whip Antenna Model A21-V33-100 Max. gain 3.0 dBi

Model A41-V30-100

) Omni Whip Antenna Max. Gain 2.5 dBi
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Worst-case configuration used in this test report as per output power measurements:
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Mode Bandwidth Channel No. Frequency
LTE Band 14 Downlink 10MHz Middle Channel 5330 763.0MHz
LTE Band 14 Uplink 10MHz Middle Channel 23330 793.0MHz

For radiated measurements X, Y, and Z orientations were verified. The verification was determined “Y”

as worst case configuration.
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145 Simplified Test Configuration Diagram

Downlink (CU Port) Conducted Test

WCDMA/LTE ] WCDMA/LTE
NU cu N

Vector Signal Generator
\ usB

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.

Support Laptop connected to EUT via USB and
running Nextivity Configuration Software

Uplink (NU Port) Conducted Test

WCDMA/LTE [ WCDMA/LTE
r NU cu

Measuring Equipment with

appropriate external
\ attenuator Vector Signal Generator
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Radiated Testing (Downlink)

RF Receive Antenna

Spectrum Analyzer/Receiver for
radiated measurement

Radiated Testing (Uplink)

Spectrum Analyzer/Receiver for
radiated measurement

Not To Scale — lllustration Purpose Only
Objects may not represent actual image of
original equipment/s or set-up.

America

EUT transmitting through the antenna
port terminated with a 50Q load

(tc |eu

Signal Generator outputting
WCDMA/LTE signals

EUT transmitting through the antenna
port terminated with a 50Q load

:[{t NU

Signal Generator outputting
WCDMA/LTE signals
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DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
MODIFICATION RECORD
Description of Modification Modification Fitted By Date Modification Fitted

Serial Number: 382829000271 and 382829000042

None — —

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, 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.

TEST FACILITY LOCATION

TOV 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.

TEST FACILITY REGISTRATION

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 Designation is US1146.
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Innovation, Science and Economic Development Canada (IC) 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.

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 PLMNOS8 for TTE type of testing and LP002 for Low-Power RF Device type of
testing.

VCCI - Registration No. A-0280 and A-0281
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.

RRA - Identification No. US0102

TUV SUD America Inc. (San Diego) is National Radio Research Agency (RRA) recognized laboratory under
Phase | of the APEC Tel MRA.

OFCA - U.S. Identification No. US0102

TUV SUD America Inc. (San Diego) is recognized by Office of the Communications Authority (OFCA)
under Appendix B, Phase | of the APEC Tel MRA.
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1.10 SAMPLE CALCULATIONS

1.10.1  LTE Emission Designator (QPSK)

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 (dbpV) @ 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# 1175(cable) 0.3
Asset# 1002 (antenna) 17.2

Reported QuasiPeak Final Measurement (dbpV/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
=11.2 dBm

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

TEST DETAILS

Radio Testing of the
Nextivity Inc.
Cel-Fi GO RED Industrial Signal Booster
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2.1

TRANSMITTER CONDUCTED POWER MEASUREMENTS

Specification Reference

FCC 47 CFR Part 2, Clause 2.1046

Standard Applicable

The conducted power mesurements were made in accordance to FCC Part 2 Clasue 2.1046.

FCC 47 CFR Part 2, Clause 2.1046:

=

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.

Equipment Under Test and Modification State

Serial No: 382829000271 / Test Configuration A and B

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

October 08, 2018 / XYZ

Test Equipment Used

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

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 24.1°C
Relative Humidity 55.5%
ATM Pressure 98.6kPa
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21.7 Additional Observations
e Thisis a conducted test using Power Meter.
e  The path loss were measured and entered as a level offset.
e  Both Peak and Average measurements presented.
e Low, Middle and High channels for all bandwidths were verified and reported.
2.1.8 Test Results
LTE Band 14
i Average Power PK Power
Mode Bandwidth Channel Frequency
(MHz) (MHz) (dBm) (w) (dBm) (W)
Downlink 10 5330 763.0 16.12 0.041 25.78 0.378
Uplink 10 23330 793 23.37 0.217 31.49 1.409

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

Instrument  Tools  Help

FREMasEHpe- P EHS

Instrument Navigator )
BB N1918A
E-# Project
()-8 Connected Instuments
-3 N19T1A - MY45100951
G5 System
@ Channels
I~ Trigger
== Measurements
1] Measurement 1
~[2] Measurement 2
~[3] Measurement 3
~[4] Measurement 4

Log
[Starting all mezsuremerts... =
|Starting all measuremerts...
\Stopping all measurements...
|Starting all measurements
(Stopping all measurements
\Starting all measuremerts
(Stopping all measurements
|Starting al measurements
[Stopping all measurements
Starting all measurements
(Stopping all measurements
tarting all measurements...
\Stopping all measurements...
|Starting all mezsuremerts...

i

< i b

* Custom Views |

Instrument : N1911A (MY45100951)
Measurement ; 1
Channel A
0
16.08 16.25

16 .12dBm

Avg 763MHz

Max

Instrument : N1911A (MY45100951)
Measurement : 2
Channel A Peak 763MHz
OFS

25.30 26.82

25 .78 dBm

Max :

Ready
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Msr Uni -

[] Offsets {dB)
[ Relative : | =

Operation

@ No Combination
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© dBm

Average
Peak
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My
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& System
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[4] Measurement 4

=]

Log

Launching N1318A.
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(Starting measurements...
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(Starting all mezsuremerts
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« . b

Instrument : N1911A (MY45100951)
Measurement : 1
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OFS
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Avg 793MHz

Min : Max : 23 .44

3 7 dBm

Instrument : N1911A (MY45100951)
Measurement : 2

Channel A Peak 793MHz

OFS
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Max

31.97

31.49dBm

Ready

Rl

Msr Unit

[ Offsets {dB)

[7] Relative
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@ Mo Combination

File Instrument Tools Help
e - = | a
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2.2

2.21

2.2.2

223

2.2.4

2.2.5

EFFECTIVE RADIATED POWER

Specification Reference

FCC 47 CFR Part 2, Clause 2.1046

FCC 47 CFR Part 90, Clause 90.542(a)(6)
FCC 47 CFR Part 90, Clause 90.219(e)(1)
RSS-140, Clause 4.3

Standard Applicable

FCC 47 CFR Part 90, Clause 90.542(a):

=

America

(6) Control stations and mobile stations transmitting in the 758-768 MHz band and the 788-798 MHz

band are limited to 30 watts ERP.

FCC 47 CFR Part 90, Clause 90.219(e):

(1) The output power capability of a signal booster must be designed for deployments providing a

radiated power not exceeding 5 Watts ERP for each retransmitted channel.

RSS-140, Clause 4.3:

The e quivaltent radiated power (e.r.p.) for control and mobile equipment shall not exceed 30 W.

Equipment Under Test and Modification State

Serial No: 382829000042 / Test Configuration (N/A, calculation only)

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

October 08, 2018 / XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
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2.2.6 Additional Observations
e ERP was calculated as per Section 1.2 and 1.3 of KDB412172 D01 (Determining ERP and EIRP
v01r01).
e (Calculation formula in logarithmic terms:
ERP=P1 + Gt - Lc- 2.15dB
Where:
Pr=transmitter conducted output power dBm (Section 2.1 of this test report)
Gr = gain of the transmitting antenna, in dBi (EIRP: the -2.15 in the formula is to convert
EIRP to ERP);

c = signal attenuation in the connecting cable between the transmitter and antenna, in
dB (EUT configuration during verification is mounted on an interface board with short
direct connection to the antenna port. The loss between the EUT and the antenna port
is considered negligible).

2.2.7 Test Results
LTE Band 14
Bandwidth Frequency Max Power Antenna Gain ..
Mode (MHz) (MH2) Py (K] (dBi) ERP (dBm) Limit (dBm)
Downlink 10 763 16.12 <20.87 <36.99 36.99
Uplink 10 793 23.37 <13.62 <36.99 36.99
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2.3 OCCUPIED BANDWIDTH

2.3.1 Specification Reference

FCC 47 CFR Part 2, Clause 2.1049
RSS-GEN 6.7

2.3.2 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.

Using the occupied bandwidth meansurement function in the spectrum analyzer, the 99% occupied
bandwith was measured.

In addition, the 26dB bandwidth was measured in accorance with FCC KDB 971168 D01 V0202 Clause

4.1 using the ndB measurement function in the spectrum analyzer.

e The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.

e The span of the analyzer shall be set to capture all products of the modulation process, including
the emission skirts.

e The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth
(OBW) and video bandwidth (VBW) shall be at least 3x RBW.

233 Equipment Under Test and Modification State

Serial No: 382829000271 / Test Configuration A and B

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

September 24, 2018 / 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 Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 24.6°C
Relative Humidity 60.2%
ATM Pressure 98.8kPa
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Additional Observations

This is a conducted test. Both 26dB bandwidth and 99% bandwidth presented.

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

Using the occupied bandwidth meansurement function in the spectrum analyzer, the 99% occupied
bandwith was measured.

The 26dB bandwidth was measured in accorance with ANSI C63.26 clause 5.4.3 using the ndB
measurement function in the spectrum analyzer.

The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.

The span of the analyzer shall be set to capture all products of the modulation process, including
the emission skirts.

The RBW is set to 1% of the OBW while VBW is 23x RBW.

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

All low, middle and high channels were verified. Only test plots for middle channel presented in this
test report as the representative configuration.

Test Results

LTE Band 14
Bandwidth Frequency OBW -26dB BW
LD (MHz) Channel (MHz) (MHz) (MHz)
Downlink 10 5330 763.0 8.73 9.33
Uplink 10 23330 793 8.83 9.42
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Example Test Plots

America

LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763.0 MHz / 99%0BW

Ref Level 3
S Att
TOF
1 Occupied Bandwidth

CF 763.0 MHz
2 Marker Table

12:38:02 24.09.2018

X-Value
62.479 M

X spma X spe

kiHz Compatible
kHz Mode

691 pts

Y-Value
7.17 dBm

 1PK Max
M1[1] 7.17 dBm
762.4790 MHz

3.0 MHz/ Span 30.0 MHz

Function Result
8.732603058 MHz

Function

id

LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763.0 MHz / 26dB BW

1 Frequency Sweep

CF 763.0 MHz
2 Marker Table
Type Ref  Trc
M1

1
L 1
T2 1

12:38:31 24.09.2018

X-Value
761.871 MHz
11 MHz
MHz

X spma X spe

kiHz Compatible
kHz Mode

691 pts

Y-Value
6.74 dBm
- dBm

@ 1PK M ]
M1[1] 6.74 dBm
761.8710 MHz

3.0 MHz/ Span 30.0 MHz

Function Function Result

dB
9.33 MHz
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LTE Band 14 Uplink (10 MHz BW) / Middle Channel 793.0 MHz / 99%0BW

Spum. * * X spm7 #* X spms

Ref Level , 0 Compatible
e Att 0 OkHz Mode
TOF
1 Occupied Bandwidth e 1Pk I
Mi[1]]  15.01 dBm
792.4790 MHz

CF 793.0 MHz 691 pts 3.0 MHz/ Span 30,0 MHz
2 Marker Table
X-Value Y-Value Function Function Result
92.479 MHz 15.01 dBm c 8.832222469 MHz
d d M

13:50:38 24.09.2018

LTE Band 14 Uplink (10 MHz BW) / Middle Channel 793.0 MHz / 26dB BW

Multiview 38 spum Spmd Sp.m7 #* X spms
Ref Level Compatible
e Att OkHz Mode
TOF
1 Frequency Sweep
14.74 dBm
792.3050 MHz

CF 793.0 MHz 691 pts 3.0 MHz/ Span 30,0 MHz

2 Marker Table

Type Ref  Trc X-Value Y-Value Function
M1 79 MHz

1
1
1

13:51:15 24.09.2018
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2.4.2

243

244

245

2.4.6

PEAK-AVERAGE POWER RATIO

Specification Reference

RSS-140, Clause 4.3

Standard Applicable

RSS-140, Clause 4.3:

=

America

The equivalent radiated power (e.r.p.) for control and mobile equipment shall not exceed 30 W. The

e.r.p. for portable equipment including handheld devices shall not exceed 3 W.

Fixed and base sation equipment shall comply with the e.r.p limits in SRSP-540.

In addition, the peak-to-average power ratio (PAPR) of the equipmet shall not exceed 13 dB for more
than 0.1% of the time, using a signal that corresponds to the highest PAPR during periods of continuous

transmission.

Equipment Under Test and Modification State

Serial No: 382829000271 / Test Configuration A and B

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

September 24 and 28, 2018/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 24.6 - 25.3°C
Relative Humidity 55.3-60.2%
ATM Pressure 98.7 - 98.8kPa
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2.4.7

2.4.8

Additional Observations

This is a conducted test.

As per FCC KDB 971168 D01 v03r01 clause 5.7, the PAPR was measured in accorance with ANSI
C63.26 clause 5.2.3.4.

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

=

America

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) A CCDF curve depicts the probability of the peak signal amplitude exceeding
the average power level. Most contemporary measurement instrumentation include the capability
to produce CCDF curves for an input signal provided that the instrument’s resolution bandwidth can

be set wide enough to accommodate the entire input signal bandwidth.
Low, Middle and High channels for all bandwidths were verified.

RBW was set to maximum the SA can support.
There are no measured PAR levels greater than 13dB.

Test Results

LTE Band 14
Bandwidth Frequency PAR
Mode (MHz) Channel (MHz) (dB)
Downlink 10 5330 763.0 10.69
Uplink 10 23330 793 9.67
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249 Example Test Plots

America

LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763 MHz

X spmz X spms b3 X spms

© AnBW 10 Compatible

Meas Time 10 ms

CF 763.0 MHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000

Mean Peak
Trace T 15.30 dBm 25.99 dBm

12:37:13 24.09.2018

LTE Band 14 Uplink (10 MHz BW) / Middle Channel 793 MHz

Ref Level

Att Meas Time 10 ms
TOF
1 CCDF

2 Result Summary

Mean Peak
Trace T 22.30 dBm 31.97 dBm

10:44:48 28.09.2018

CF 793.0 MHz Mean Pwr + 20.00 dB
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BAND EDGE

Specification Reference

FCC 47 CFR Part 2, Clause 2.1051
FCC 47 CFR Part 90, Clause 90.543(e)(1)(3)(4)(5)
RSS-140, Clause 4.4

Standard Applicable

FCC 47 CFR Part 90.543:

(e) For operations in the 758 — 768 MHz and the 788 — 798 MHz bands, the power of any emission
outside the licensees frequency band(s) of operation shall be attenuated below the transmitter power
(P) within the licensed band(s) of operation, measured in watts, in accordance with the following:

FCC 47 CFR Part 90.543:

(e) For operations in the 758 — 768 MHz and the 788 — 798 MHz bands, the power of any emission

outside the licnsees frequency band(s) of operation shall be attenuated below the transmitter power (P)

within the licensed band(s) of operation, measured in watts, in accordance with the following:

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

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

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting
should be adjusted to indicate sepctral energy in a 6.25 kHz setment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the used of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However,
in the 100 kHz bands immediately outside and adjacent to the frequency block, a resolution
bandwidth of 30 kHz may be employed.

RSS-140, Clause 4.4:
The power of any unwanted emission outside the bands 758-768 MHz band and the 788-798 MHz shall
be attenuated below the transmitter output power P in dBw as follows, where p is the transmitter
output power in watts:
a) Forany frequency between 769-775 MHz and 799-806 MHz:
i) 76 + 10 log (p), dB in a 6.25 kHz band for fixed and base station equipment
b) Forany frequeny between 775-788 MHz, above 806 MHz, and below 758 MHz:
43 + 10 log (P), dB in a bandwidth of 100 kHz or greater. However, in the 100 kHz bands
immediately outside and adjactent to the frequency bands 758-768 MHz and 788-798 MHz, a
resolution bandwidth of 30 kHz may be employed.

In addition, the equivalent isotropically radiated power (e.i.r.p.) of all emissions, including harmonics in

the band 1559-1610 MHz, shall not exceed =70 dBW/MHz for wideband emissions, and -80 dBW/kHz
for discrete emissions of less than 700 Hz bandwidth.

Equipment Under Test and Modification State

Serial No: 382829000271 / Test Configuration A and B
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254 Date of Test/Initial of test personnel who performed the test

September 25, 2018 / XYZ

25.5 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 Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 24.5°C
Relative Humidity 53.8%
ATM Pressure 98.9kPa

25.7 Additional Observations

e Thisis a conducted test. Test guidance is per Section 6.1 of KDB971168 (D01 Power Meas License
Digital Systems v03r01).

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

e RBW is set to 30 kHz and VBW is set to 23 x RBW.
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2.5.8 Test Results

LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763 MHz Low Band Edge @758 MHz

Ref Level Compatible

s Att 0 Mode A

1 Frequency Sweep o 1Pk Ma
M1[1] -34.06 dBm

758.000000 MHz

CF 758.0 MHz 5000 pts 200.0 kHz/

11:11:15 25.09.2018

LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763 MHz High Band Edge @768 MHz

¥* X spmz ¥* X spms ¥* X spms ¥* X spm
Ref Level Compatible
° Al = SWT 0 kHz
1 Frequency Sweep o 1Pk Ma;
M1[1] -33.93 dBm
768.000000 MHz

CF 768.0 MHz 5000 pts 200.0 kHz/

11:10:33 25.09.2018
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LTE Band 14 Uplink (10 MHz BW) / Middle Channel 793 MHz Low Band Edge @788 MHz

¥* X spms ¥* X spms ¥* X spm X spm7 * X spms ¥ X spme ¥* X spo * 'x v

S6L
Count 100/100
o 1Pk Avg
MI1[1] -30.13 dBm
788.000000 MHz

Ref Level Compatible
° Att ° B Mode

1 Frequency Sweep

I At L

Wl‘ﬂw/

M1 w
M»w-mwmwwmm«wmmwmmwwvmr;mmwW“»“*w»mvw«hmw~wwwwww”“

CF 788.0 MHz 5000 pts 200.0 kHz/

11:46:57 25.09.2018

LTE Band 14 Uplink (10 MHz BW) / Middle Channel 793 MHz High Band Edge @798 MHz

X spm7 ¥ X spms ¥ X sme ¥ X s ¥ X -

Ref Level 0 Compatible GL

° A s SWT Mode Count 100/100
o 1Pk Avg

MI1[1] -31.01 dBm
798.000000 MHz

1 Frequency Sweep

‘m\
“’MW‘ M1
B T e T L e T N AV w

CF 798.0 MHz 5000 pts 200.0 kHz/

11:47:41 25.09.2018
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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 90, Clause 90.543(e)(1)(3)(4)(5)(f)
FCC 47 CFR Part 90, Clause 90.210(c)(3)

KDB 935210 DO5, Clause 4.7.3

RSS-140, Clause 4.4

2.6.2 Standard Applicable

FCC 47 CFR Part 90, Clause 90.543:

(e) For operations in the 758 — 768 MHz and the 788 — 798 MHz bands, the power of any emission

outside the licnsees frequency band(s) of operation shall be attenuated below the transmitter power (P)

within the licensed band(s) of operation, measured in watts, in accordance with the following:

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

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

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting
should be adjusted to indicate sepctral energy in a 6.25 kHz setment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the used of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However,
in the 100 kHz bands immediately outside and adjacent to the frequency block, a resolution
bandwidth of 30 kHz may be employed.

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

FCC 47 CFR Part 90, Clause 90.210(c):
(3) On any On any frequency removed from the center of the authorized bandwidth by more than 250
percent of the authorized bandwidth: At least 43 + 10 log (P) dB.
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2.6.3

2.6.4

2.6.5

2.6.6

2.6.7

RSS-140, Clause 4.4:
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The power of any unwanted emission outside the bands 758-768 MHz band and the 788-798 MHz shall
be attenuated below the transmitter output power P in dBw as follows, where p is the transmitter

output power in watts:
a) Forany frequency between 769-775 MHz and 799-806 MHz:
i) 76 + 10 log (p), dB in a 6.25 kHz band for fixed and base station equipment
b) Forany frequeny between 775-788 MHz, above 806 MHz, and below 758 MHz:

43 + 10 log (P), dB in a bandwidth of 100 kHz or greater. However, in the 100 kHz bands
immediately outside and adjactent to the frequency bands 758-768 MHz and 788-798 MHz, a

resolution bandwidth of 30 kHz may be employed.

In addition, the equivalent isotropically radiated power (e.i.r.p.) of all emissions, including harmonics in
the band 1559-1610 MHz, shall not exceed -70 dBW/MHz for wideband emissions, and -80 dBW/kHz

for discrete emissions of less than 700 Hz bandwidth.

Equipment Under Test and Modification State

Serial No: 382829000271 and 382829000042/ Test Configuration A and B

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

September 25, 28, and October 08, 11, 2018 / ZXY

Test Equipment Used

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

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.9-25.3°C
Relative Humidity 49.7 - 55.5%
ATM Pressure 98.6 - 98.9kPa

Additional Observations

e Thisis a conducted test.

e The path loss was measured and entered as a transducer factor (TDF).
®  The spectrum was searched from 30MHz to the 10" harmonic (10GHz).
e All channels on all channel bandwidth are verified.
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LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763 MHz

Spuur ¥* X spms WX spms X
® RBW

® SWT 101 ms @ VB!

) kHz
) kHz

Compatible
Mode

® 1Pk Ma;
-44.22 dBm
557.649 MHz
4.88 dBm
762,949 MHz

1 Frequency Sweep
M2[1]

M1[1]

32001 pts

11:12:16 25.09.2018

(769-775 MHz)

LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763 MHz Conducted Spurious Emissions

* X

SGL
Count 100/100

* X spms X spms X X spms W X spmo ¥ X spao v

Ref Level -1
= Att
TDF
1 Frequency Sweep

Compatible R

Ob
-51.38 dBm
769.01740 MHz

M1[1]

Tt
i oy
W), Wby,

"
N

sl e -\n"“)"wvulﬂ,,vv iy

g
\

' V.\,;\“I.A.M,m »

769.0 MHz 5000 pts 600.0 kHz /

11:13:53 25.09.2018
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LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763 MHz Conducted Spurious Emissions
(799-806 MHz)

¥* X spms ¥* X spms X spms

Ref Level © RBW 10kHz Compatible R
e Att SWT 419 us (~12 ms) © VBW 30kHz Mode
TOF
1 Frequency Sweep * 1Pk Max
M1[1] -71.65 dBm
802.84790 MHz

ML

uv.-?w"wﬂb«;mlwlw/M"Mvd~m‘y\Mﬁw"r‘r-,w»m‘m.mn;'"v,w\,\'wm'-’w».anva'mv'-\v"w"\f‘m-u‘n.v‘-uv.ﬂwN,’Yhfbl«'Awiw«ﬂ‘r"‘u,nwMam‘m\‘ww\mm,\v\inm.ww,NMm\-b-,wMw\.««MWMNUU,‘

799.0 MHz 5000 pts 700.0 kHz/
Measuring... | LLTITIT]

11:14:40 25.09.2018

LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763 MHz Conducted Spurious Emissions
(1559-1610 MHz)

* X spms WX spms  FX

1 Frequency Sweep o 1Pk Ma
M1[1] | -66.64 dBm
1.5799460 GHz

1.559 GHz 5000 pts

Measuring... (LTI

16:03:45 25.09.2018

Note: The limit should be changed to -56 dBm with max. DL antenna gain of 16 dB applied for EIRP.
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LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763 MHz Conducted Spurious Emissions
With CW signal at AGC Level injection

Compatible

1 Frequency Sweep * 1Pk Max
M2[1] | -38.33 dBm
26.438309 GHz
M1[1]-| -11.94 dBm
763.099 MHz

32001 pts

16:13:49 11.10.2018

LTE Band 14 Downlink (10 MHz BW) / Middle Channel 763 MHz Conducted Spurious Emissions
With CW signal at AGC + 3 dB Level injection

Ref Level 20.00
A

TDF
1 Frequency Sweep * 1Pk Max

M2[1] | -37.57 dBm

26.386139 GHz

M1[1]-| -11.31 dBm

763.099 MHz

32001 pts

Measuring... | LLTITIT]

16:15:36 11.10.2018
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LTE Band 14 Uplink (10 MHz BW) / Middle Channel 793 MHz

Spaur * X spme ¥X spms F X spms X

Ref Level © RBW 100kHz Compatible
= Att S SWT 101 ms © VB TkHz  Mode
TDF
1 Frequency Sweep 1Pk Ma:
M2[1]| -42.33 dBm
6.812449 GHz
M1[1]—14.01 dBm
791,699 MHz

32001 pts

11:24:50 25.09.2018

LTE Band 14 Uplink (10 MHz BW) / Middle Channel 793 MHz Conducted Spurious Emissions (769-775 MHz)

¥* X spms ¥ X spas b3

Compatible R

1 Frequency Sweep o 1Pk Ma
M1[1] | -76.47 dBm
774.14260 MHz

ML

) ] .
et R o gty s o b s w*nrm\.ﬁ,y)m4.b\wﬁ\'q'm"*e‘uwv'*w'ﬂ'-*’r""|'~W“"'-\<JJx\wLlJ‘wA\'rM‘m.mv«\.fmvﬂﬂw.

769.0 MHz 5000 pts 600.0 kHz /

12:01:08 25.09.2018
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LTE Band 14 Uplink (10 MHz BW) / Middle Channel 793 MHz Conducted Spurious Emissions (799-806 MHz)

Ref Level
e Att
1 Frequency S

Vool
Mo, Ay AR A, .
ey "
[ad b '“w““‘k'\q”nn~#~‘.w,“4l‘!~um e
e

799.0 MHz 5000 pts 700.0 kHz/ 806.0 MHz
ready  ([ITTTITT

09:56:59 08.10.2018

Note: Limit = -46 dBm + 10lg(10/6.25) = -43.96 dBm

LTE Band 14 Uplink (10 MHz BW) / Middle Channel 793 MHz Conducted Spurious Emissions
(1559-1610 MHz)

* X sm F¥ X sms ¥ X s ¥ X spm7 WX cpms X spms WX s #* x

Ref Level ® RBW 1 MHz Compatible SGL
= Att Sms ® VBW 3MHz Mode Count 100/100
TDF
1 Frequency Sweep o 1R
M1[1] | -51.52 dBm
1.5879940 GHz

1.559 GHz 5000 pts

T 75092018
Ready  ([TITITTD L it

16:07:43 25.09.2018

Note: The limit should be changed to -50.2 dBm with max. UL antenna gain of 10.2 dB applied for EIRP.
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LTE Band 14 Uplink (10 MHz BW) / Middle Channel 763 MHz Conducted Spurious Emissions
With CW signal at AGC Level injection

* X 5

Compatible
Mode A

® 1Pk Ma;

26.287589 GHz

32001 pts
Measuring... (LTI

15:59:59 11.10.2018

LTE Band 14 Uplink (10 MHz BW) / Middle Channel 763 MHz Conducted Spurious Emissions
With CW signal at AGC + 3 dB Level injection

Ref Level
Al

TDF
1 Frequency Sweep * 1Pk Max

M2[1] | -38.48 dBm

26.330649 GHz

M1[1] -7.32 dBm

792.909 MHz

32001 pts

- T 11.10.2018
Measuring... ([ LLLITLL = " 16:07:10

16:07:11 11.10.2018
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FIELD STRENGTH OF SPURIOUS RADIATION

Specification Reference

FCC 47 CFR Part 2, Clause 2.1053

FCC 47 CFR Part 90, Clause 90.543(e)(f)
KDB 935210 D05, Clause 4.9

RSS-140, Clause 4.4

Standard Applicable

FCC 47 CFR Part 90.543

(e) For operations in the 758 — 768 MHz and the 788 — 798 MHz bands, the power of any emission
outside the licnsees frequency band(s) of operation shall be attenuated below the transmitter power (P)
within the licensed band(s) of operation, measured in watts, in accordance with the following:

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

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

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

(f) For operations in the 758—775 MHz and 788-805 MHz bands, all emissions including harmonics in the
band 1559 - 1610 MHz shall be limited to -70 dBW/MHz equivalent isotropically radiated power (EIRP)
for wideband signals, and -80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth.

RSS-140, Clause 4.4:

The power of any unwanted emission outside the bands 758 — 768 MHz and 788 — 798 MHz shall be
attenuated below the transmitter output ower P in dBW as follows, where p is the transmitter output
power in watts:

a) Forany frequency between 769 — 775 MHz and 799 — 806 MHz:
i) 76 + 10 logo P, dB in a 6.25 kHz band for fixed and base station equipment
ii) 65 + 10 log10 P, dB in a 6.25 kHz band for mobile and portable/hand-held equipment.

b) Forany frequency between 775 — 788 MHz, above 806 MHz, and below 758 MHz:
43 + 10 logio(P) dB in a bandwidth of 100 kHz or greater. However, in the 100 kHz bands
immediately outside and adjacent to the frequency bands 758 — 768 MHz and 788 — 798 MHz, a
resolution bandwidth of 30 kHz may be employed.

In addition, the equivalent isotropically radiated power (e.i.r.p) of all emissions, including harmonics in

the band 1559-1610 MHz, shall not exceed -70 dBW/MHz for wideband emissions, and -80 Dbw/kHz for
discrete emissions of less than 700 Hz bandwidth.

Equipment Under Test and Modification State

Serial No: 382829000271 and 382829000042 / Test Configuration C and D

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

September 26, October 08 and 09, 2018/XYZ
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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 23.5-25.0°C
Relative Humidity 50.3-55.5%
ATM Pressure 98.6 - 99.0 kPa

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  Emissions within 6dB of the limit will be proven by substitution method.

e This is cabinet spurious emissions testing. Main antenna port was terminated during the test.
Fundamental frequency measurement will be ignored for this test.

®  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.

Test Results

Compliant. See attached plots.
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2.7.9 Radiated Emission Test Results Below 1GHz (Downlink) - 10MHz Bandwidth Middle Channel

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

1101
1001
+ *
90T ; 1= -
| FCC Part 90 Spurious Emissions Limit
801
e 70}
S [
@ 60r
© [
£ 50t
e - ‘
3 4of /@, ¢ A
N [ * J |
he \ |
30_ \ J I N : "J‘j ‘ I *J’ i
20t ~ N AN R7ATRY i g
L * -
101
0 t t 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 27 Spurious Emissions Limit [..\EMI Radiated\]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
4 Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
. . Bandwid . . . A
Frequency QuasiPeak | Meas. Time h Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuv/m) (ms) (ktHl) (cm) : (deg) (dB) (dB) (dBuv/m)
45.143327 41.9 1000.0 120.000 100.0 Vv 227.0 -14.0 42.5 84.4
45.791102 42.5 1000.0 120.000 100.0 \ 340.0 -14.1 41.9 84.4
126.290501 15.2 1000.0 120.000 200.0 \ 349.0 -16.1 69.2 84.4
288.577074 35.4 1000.0 120.000 109.0 H 172.0 -9.2 49.0 84.4
494.989178 42.8 1000.0 120.000 110.0 H 16.0 -1.6 41.6 84.4
628.557435 28.9 1000.0 120.000 191.0 Vv 8.0 1.5 55.5 84.4
760.181804 95.4 1000.0 120.000 313.0 H 130.0 4.2 Fundamental*

* This is the fundamental frequency not part of spurious emission evaluation. Data provided for information

purpose only.

Note: Bluetooth LE was enabled as the worst case configuration when testing.
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2.7.10 Radiated Emission Test Results Above 1GHz (Downlink) - 10MHz Bandwidth Middle Channel

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
1101
1001
90T § § X
L FCC Part 90 Spurious Emissions Limit Mobile Band 14
80T
e 701
% |
o 60r
e I
£ | *
- 50_ 4 . 'S * L2 . |
3 ¢® 0 | ‘ At abblat il L atn il
— 40—— an f kb ‘m‘(\\' ekt stte L by Tt e ) AL
301 ¢
201
10
0 } t } } . f ——— !
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
———— FCC Part 90 Spurious Emissions Limit Mobile Band 14 [..\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
Meas. . . . . .
Frequency MaxPeak Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuVv/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1600.500000 42.9 1000.0 1000.000 103.7 \ 100.0 -5.8 12.4 55.2
1799.966667 49.8 1000.0 1000.000 102.7 H 76.0 -3.5 34.6 84.4
2439.733333 46.4 1000.0 1000.000 151.6 H 182.0 -0.8 38.0 84.4
3000.166667 48.3 1000.0 1000.000 111.7 H 50.0 0.8 36.1 84.4
6344.066667 47.9 1000.0 1000.000 143.7 \ 185.0 5.9 36.5 84.4
11003.900000 48.6 1000.0 1000.000 265.3 H 189.0 11.5 35.8 84.4
17858.200000 52.3 1000.0 1000.000 128.7 \ 328.0 17.7 32.1 84.4
Average Data
Meas. . . . . ..
Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuv/m) T (kHz) (cm) (deg) (dB) (dB) (dBuv/m)
1600.500000 31.1 1000.0 1000.000 103.7 \ 100.0 -5.8 24.2 55.2
1799.966667 44.0 1000.0 1000.000 102.7 H 76.0 -3.5 40.4 84.4
2439.733333 41.3 1000.0 1000.000 151.6 H 182.0 -0.8 43.1 84.4
3000.166667 38.8 1000.0 1000.000 111.7 H 50.0 0.8 45.6 84.4
6344.066667 38.7 1000.0 1000.000 143.7 \ 185.0 5.9 45.7 84.4
11003.900000 35.7 1000.0 1000.000 265.3 H 189.0 11.5 48.7 84.4
17858.200000 39.0 1000.0 1000.000 128.7 \ 328.0 17.7 45.4 84.4

Note: Bluetooth LE was enabled as the worst case configuration when testing. Measurement was performed with
a 2.4GHz Notch Filter.
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2.7.11 Radiated Emission Test Results Below 1GHz (Uplink) - 1L0MHz Bandwidth Middle Channel
Continuous Rotation TUV 3m Radiated 30 to 1000MHz
1101 S
1001
90T ) T I
| FCC Part 90 Spurious Emissions Limit
801
e 70}
S [
@ 60r
© 1
% 501
2 7 fo
8 a0t VA4N *
1 / \ e ‘
30~ — RN, ‘ ‘
1 Ny ) S Y ¢ \ k | ] | YR IRWY, }
201 S - Vil a
101
0 t t t 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 90 Spurious Emissions Limit [..\EMI Radiated\]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
4 Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
Frequency QuasiPeak | Meas. Time Ban:wid Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) (ms) (ktHz) (em) * (deg) (dB) (dB) (dBuV/m)
44.423327 43.9 1000.0 120.000 100.0 Vv 276.0 -13.9 40.5 84.4
44.527214 43.7 1000.0 120.000 100.0 \ 260.0 -13.9 40.7 84.4
142.705491 27.9 1000.0 120.000 100.0 \ 346.0 -15.0 56.5 84.4
240.739880 23.2 1000.0 120.000 197.0 H 209.0 -9.7 61.2 84.4
288.617074 35.2 1000.0 120.000 144.0 H 202.0 9.2 49.2 84.4
494.989178 41.9 1000.0 120.000 132.0 H 343.0 -1.6 42.5 84.4
792.164008 108.3 1000.0 120.000 150.0 ) 303.0 4.1 Fundamental*

* This is the fundamental frequency not part of spurious emission evaluation. Data provided for information
purpose only.

Note: Bluetooth LE was enabled as the worst case configuration when testing.
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2.7.12 Radiated Emission Test Results Above 1GHz (Uplink) - 10MHz Bandwidth Middle Channel
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
1101
1001
90: FCC Part 90 Spurious Emissions Limit Mobile Band 14
80} |
e 701 }
Z ool \
m 601 ‘
o 1
= 50t e *
T ) N + ¢ . LAWY
S 40 ‘ ‘ e LT T
3071
2071
101
0 } } . . } } ——t—+ !
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
———— FCC Part 90 Spurious Emissions Limit Mobile Band 14 [..\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]
¢ Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. q N n q oot
Frequency MaxPeak Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuv/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuVv/m)
1599.900000 46.0 1000.0 1000.000 151.6 \ 339.0 -5.8 9.2 55.2
1799.966667 53.8 1000.0 1000.000 103.7 H 308.0 -3.5 30.6 84.4
2439.933333 46.6 1000.0 1000.000 151.6 H 187.0 -0.8 37.8 84.4
2999.966667 47.4 1000.0 1000.000 111.7 H 29.0 0.8 37.0 84.4
5900.333333 45.8 1000.0 1000.000 151.6 \' 345.0 5.4 38.6 84.4
10868.466667 48.6 1000.0 1000.000 142.7 \ 272.0 11.5 35.8 84.4
16733.533333 52.6 1000.0 1000.000 302.2 H 288.0 17.7 31.8 84.4
Average Data
Meas. . . . . A
Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpuv/m) T (kHz) (cm) (deg) (dB) (dB) (dBuVv/m)
1599.900000 37.4 1000.0 1000.000 151.6 \ 339.0 -5.8 17.8 55.2
1799.966667 48.6 1000.0 1000.000 103.7 H 308.0 -3.5 35.8 84.4
2439.933333 41.8 1000.0 1000.000 151.6 H 187.0 -0.8 42.6 84.4
2999.966667 38.5 1000.0 1000.000 111.7 H 29.0 0.8 45.9 84.4
5900.333333 32.5 1000.0 1000.000 151.6 \' 345.0 5.4 51.9 84.4
10868.466667 35.5 1000.0 1000.000 142.7 \ 272.0 11.5 48.9 84.4
16733.533333 39.2 1000.0 1000.000 302.2 H 288.0 17.7 45.2 84.4

Note: Bluetooth LE was enabled as the worst case configuration when testing. Measurement was performed with
a 2.4GHz Notch Filter.
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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 90, Clause 90.539
KDB 935210 DO5, Clause 4.8
RSS-140, Clause 4.2

RSS-131, Clause 5.2.4

2.8.2 Standard Applicable

FCC Part 90, Clause 90.539:

(e) The frequency stability of mobile, portable, and control transmitters operating in the wideband
segment must be 1.25 parts per million or better when AFC is locked to a ase staion, and 5 parts per
million or better when AFC is not locked.

RSS-140, Clause 4.2:

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
operating frequency block when tested to the temperature and supply voltage variations specified in
RSS-Gen.

RSS-131, Clause 5.2.4

Industrial zone enhancers shall comply with the frequency stability given in the RSS that applies to the

equipment with which the zone enhancer is to be used. In cases where the frequency stability limit is

not given in the applicable RSS, the equipment shall comply with a frequency stability of £ 1.5 ppm.
2.8.3 Equipment Under Test and Modification State

Serial No: 382829000271 / Test Configuration A and B

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

September 25, 26 and 28, 2018/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 24.5 -25.3°C
Relative Humidity 50.3-55.3%
ATM Pressure 98.7 - 99.0kPa
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2.8.7 Additional Observations

e Thisis a conducted test.

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

e Test performed in 10 MHz Bandwidth Middle channel as the representative configuration.

e |nput Type "Tones" was selected and the EUT was injected a CW signal from a Signal Generator and
maximum frequency error was monitored using the spectrum analyzer.

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 then increased by 10°C steps and allowed to settle before taking
the next set of measurements. The EUT was tested over the temperature -30°C to +50°C.

e Voltage variation was also performed at 85% and 115% of the nominal voltage.

2.8.8 Test Results

LTE Band 14 Downlink — 10 MHz BW-Middle Channel 763 MHz
Voltage (VDC) | Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) Limit (ppm)

-30 0 0 +1.25

-20 0 0 +1.25

-10 0 0 +1.25

0 0 0 +1.25

120 +10 0 0 +1.25
+20 0 0 +1.25

+30 0 0 +1.25

+40 0 0 +1.25

+50 0 0 +1.25

102 0 0 +1.25
138 +20 0 0 +1.25

The frequency stability of the EUT is sufficient to keep it within the authorised frequency ranges at any
temperature interval and voltage variations across the measured range.
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LTE Band 14 Uplink — 10 MHz BW Middle Channel 793 MHz
Voltage (VDC) | Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) Limit (ppm)

-30 0 0 +1.25

-20 0 0 +1.25

-10 0 0 +1.25

0 0 0 +1.25

120 +10 0 0 +1.25
+20 0 0 +1.25

+30 0 0 +1.25

+40 0 0 +1.25

+50 0 0 +1.25

102 0 0 +1.25
138 +20 0 0 +1.25

The frequency stability of the EUT is sufficient to keep it within the authorised frequency ranges at any
temperature interval and voltage variations across the measured range.
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2.8.9 Sample Test plot

Ref Level
S Att
TOF
1 Frequency Sweep

CF 763.0 MHz

11:27:11 28.09.2018

Ref Level
S Att
TOF
1 Frequency Sweep

CF 793.0 MHz

11:21:50 28.09.2018

America

1Pk Max
MI1[1] -0.25 dBm
763.000000 MHz

32001 pts Span 20.0 MHz

1Pk Max
MI1[1] 3.52 dBm
793.000000 MHz

32001 pts Span 20.0 MHz

Uplink Middle Channel 120VAC @ 20°C
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2.9 POWER LINE CONDUCTED EMISSIONS

2.9.1 Specification Reference

FCC CFR 47 Part 15, Clause 15.207(a)
RSS-Gen, Section 8.8

2.9.2 Standard Applicable
An intentional radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies,
within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table, as measured using
a 50 uH/50 ohms line impedance stabilization network (LISN).
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.
2.9.3 Equipment Under Test and Modification State
Serial No: 382829000271/Test Configuration B
294 Date of Test/Initial of test personnel who performed the test
September 19, 2018/XYZ
2.9.5 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.9.6 Environmental Conditions
Test performed at TUV SUD America Inc. Rancho Bernardo facility.
Ambient Temperature 25.2 °C
Relative Humidity 50.3%
ATM Pressure 98.8 kPa
29.7 Additional Observations

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. See
Section 2.1.8 for sample computation.
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2.9.8 Sample Computation (Conducted Emission — Quasi Peak)

. —

America

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

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

Reported QuasiPeak Final Measurement (dbuV) @ 150kHz 26.2

2.9.9 Test Results

Compliant. See attached plots and tables.
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2.9.1 Test Results - Conducted Emissions Line 1 — Hot

.~

America

TUV SR7 Line 1

801
70t
60\ FCC Part 15 Class B Voltage on Mains QP
'—‘ FCC Part 15 Class tage on Mains A\
> 5(}\ (liPr.t ass B Volta Viains AV
=2
Q |
£ 40p * “
T ¢ .
o
— 30t * *
20t :
101
0 ; t —t—t—t—t— t t ——t—t—t—— f {
150k 300 400500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
— FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
——— 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]
¢ Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak
Frequency QuasiPeak Meas. Time | Bandwidth . . Corr. Margin - Limit -
(MHz) (dBuv) (ms) (kHz) | Fiter | tine ) QPK QPK
(dB) (dBuv)
0.154500 52.7 1000.0 9.000 Off L1 20.3 13.1 65.7
0.433500 38.5 1000.0 9.000 Off L1 20.3 18.6 57.1
1.063500 29.3 1000.0 9.000 Off L1 20.1 26.7 56.0
2.292000 28.6 1000.0 9.000 Off L1 20.5 27.4 56.0
11.998500 41.7 1000.0 9.000 Off L1 20.7 18.3 60.0
12.799500 39.0 1000.0 9.000 Off L1 20.7 21.0 60.0
Average
Frequency Average Meas. Time Bandwidth Filter Line Corr. Mi\rgin " | Limit-Ave
(MHz) (dBuv) (ms) (kHz) (dB) ( d‘:) (dBpv)
0.154500 38.7 1000.0 9.000 Off L1 20.3 17.0 55.7
0.438000 35.6 1000.0 9.000 Off L1 20.3 11.4 47.0
0.847500 23.8 1000.0 9.000 Off L1 20.2 22.2 46.0
2.548500 22.3 1000.0 9.000 Off L1 20.3 23.7 46.0
11.998500 35.7 1000.0 9.000 Off L1 20.7 14.3 50.0
12.399000 35.3 1000.0 9.000 Off L1 20.7 14.7 50.0
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2.9.2 Test Result - Conducted Emissions Line 2 — Neutral
TUV SR7 Line 2
801
70t
60\ FCC Part 15 Class B Voltage on Mains QP
‘; FC art 15 Class tage on Mains A\
> 5(}\ v(liPLr.tv.v-B‘c\.awV Viains AV
=2
S T .
£ 405 * Y
- 301 * * :
201
101
0 f f Pttt f f ——t—t—t—— f !
150k 300 400500 800 1M 2M 3M 4M5M 6 8 10M 20M  30M
Frequency in Hz
— FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
——— 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]
¢ Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak
Frequency QuasiPeak Meas. Time | Bandwidth . . Corr. Margin - Limit -
(MHz) (dBuv) (ms) (kHz) | Filter | Line (dB) LTS IS
(dB) (dBuv)
0.150000 52.7 1000.0 9.000 Off N 20.3 13.3 66.0
0.420000 39.0 1000.0 9.000 Off N 20.3 18.4 57.3
0.915000 30.2 1000.0 9.000 Off N 20.2 25.8 56.0
3.475500 30.9 1000.0 9.000 Off N 20.5 25.1 56.0
10.797000 43.7 1000.0 9.000 Off N 20.6 16.3 60.0
13.591500 35.5 1000.0 9.000 Off N 20.7 24.5 60.0
Average
Frequency Average Meas. Time Bandwidth Filter Line Corr. Mi\rgin " | Limit-Ave
(MHz) (dBuv) (ms) (kHz) (dB) ( d‘:) (dBuv)
0.150000 38.9 1000.0 9.000 Off N 20.3 17.1 56.0
0.415500 35.5 1000.0 9.000 Off N 20.3 12.0 47.4
1.221000 25.3 1000.0 9.000 Off N 20.3 20.7 46.0
3.007500 24.5 1000.0 9.000 Off N 20.5 21.5 46.0
10.986000 37.9 1000.0 9.000 Off N 20.6 12.1 50.0
12.399000 31.4 1000.0 9.000 Off N 20.7 18.6 50.0
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2.10 AGC THRESHOLD LEVEL

2.10.1 Specification Reference

KDB 935210 D05, Clause 4.2

2.10.2 standard Applicable

AGC Threshold Level is tested according to KDB 935210 DO5, Clause 4.2:
The AGC threshold shall be determined by applying the procedure of 3.2 (of the current KDB), but with
the signal generator configured to produce a test signal defined in Table 1, a CW input signal or a

digitally modulated signal, consistent withe the discussion about signal types in 4.1.

Devices intended for used in 700 MHz Public Safety Broadband spectrum shall be tested using
representative band-limited AWGN signal (99% OBW of 4.1 MHz) or the applicable signal type (e.g., LTE)

2.10.3 Equipment Under Test and Modification State

Serial No: 382829000271 / Test Configuration A and B

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

October 09, 2018 / ZXY

2.10.5 Test Equipment Used

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

2.10.6 Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.5°C
Relative Humidity 54.9%
ATM Pressure 98.7kPa
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2.10.7 Additional Observations

This is a conducted test.

When testing output power of the EUT, a power meter was used according to method 3.5.4 of this
KDB.

LTE 10 MHz Signal was used as the applicable test signal type.

The AGC threshold level was recorded when increase the input level until a 1 dB increase in the
input signal power no longer causes a 1 dB increase in the output signal power.

Both downlink and uplink are tested.

2.10.8 Test Results

LTE Band 14
Bandwidth Frequency Average Power AGC Threshold Level
Mode Channel
(MHz) (MHz) (dBm) (W) (dBm)
Downlink 10 5330 763.0 16.45 0.044 -77.97
Uplink 10 23330 793.0 23.52 0.225 -71.77
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2.11

2.11.1

2.11.2

2113

2114

2115

2.11.6

OUT-OF-BAND REJECTION

Specification Reference
KDB 935210 D05, Clause 4.3
RSS-131, Clause 5.2.1
Standard Applicable

RSS-131, Clause 5.2.1:

=

America

The gain-versus-frequency response and the 20 dB bandwidth of the zone enhancer shall be reported.
The zone enhancer shall reject amplification of other signals outside the passband of the zone enhancer

Out-of-Band Rejection is tested according to KDB 935210 D05, Clause 4.3.

Equipment Under Test and Modification State

Serial No: 382829000042 / Test Configuration A and B

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

October 09, 2018 / ZXY

Test Equipment Used

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

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.5°C
Relative Humidity 54.9%
ATM Pressure 98.7kPa
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2.11.7 Additional Observations

This is a conducted test.

The path loss was measured and entered as an offset.

A swept CW signal whose frequency range is £250% of the manufacturer’s specified pass band is
configured for the testing.

The internal gain control of the EUT is set to the maximum gain. The input signal type is set to
tones.

The CW is 3 dB below the ACG threshold (determined according to section 3.2 of the current KDB),
and doesn’t activate the AGC threshold throughout the test.

Dwell time is 10 ms.

Frequency Step is 50 kHz.

RBW is between 1% and 5% of the manufacturer’s rated pass band.

VBW is 3 x RBW.

Detector is peak and trace is max hold.

The peak amplitude frequency fo is determined and two additional -20 dB markers are determined
using the marker-delta method).

The 20dB Bandwidth plot is recorded as the out-of-band rejection frequency response.

Both downlink and uplink are tested.

2.11.8 Test Results
LTE Band 14
i -20 dBc Point
Mode Bandwidth Channel Frequency 20 dB BW
(MHz) (MHz) T1 (MHz) T2 (MHz) (MHz)

Downlink 10 5330 763.0 758.238 767.738 9.50

Uplink 10 23330 793.0 788.213 797.788 9.57
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LTE Band 14 Downlink (10 MHz BW) M Channel / Out-of-Band Rejection

MultiView Spectrum 3 X' Spectrum 5

Ref Level 10
= Att
1 Frequency Sweep

Offset 10,

|
n
i

CF 763.0 MHz
2 Marker Table

Type Ref "Trc R-Valte
1 763.063 MHz
1 758.238 MHz
1 767.7328 MHz

14:46:30 10.10.2018

|
o
0 ‘ I

MH' |

X Spectrum 6

Compatible
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|
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‘\‘u\, |

2000 pts

V-value
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X' Spectrum !

® 1Pk Ma;
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“".*’\Jwﬂ"‘r"\}kﬁ}\. ”
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5.0 MHz/ Span 50.0 MHz

Function Function Result

LTE Band 14 Uplink (10 MHz BW) M Channel / Out-of-Band Rejection

MultiView Spectrum 3 X' Spectrum 5

Ref Level 10 Offset
s Att SWT
1 Frequency Sw

CF 793.0 MHz
2 Marker Table
Type Ref "Trc
M1 1
TL 1
1

X-Value
793.188 MHz

14:56:29 10.10.2018

X Spectrum 6

Compatible
Mode

2000 pts

V-Value
-7.90 dBm
n

X' Spectrum !

1Pk Ma:
M1[1]]  -7.90 dBm
793.1880 MHz

5.0 MHz/

Span 50.0 MHz

Function Function Result
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2.12.1

2.12.2

2.12.3

2.12.4

2.12.5

2.12.6
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON

Specification Reference

FCC 47 CFR Part 90, Clause 90.219 (e)(4)(ii)
KDB 935210 DO5, Clause 4.4

RSS-131, Clause 5.2.2

Standard Applicable

FCC 47 CFR Part 90, Clause 90.219 (e)(4):
(i) There is no change in the occupied bandwidth of the retransmitted signals.

RSS-131, Clause 5.2.2:
The spectral growth of the 26 dB bandwidth of the output signal shall be less than 5% of the input signal

spectrum.

Input-versus-Output Signal Comparison is tested according to KDB 935210 DO5, Clause 4.4.

Equipment Under Test and Modification State

Serial No: 382829000042 / Test Configuration A and B

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

October 11, 2018 / ZXY

Test Equipment Used

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

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.9°C
Relative Humidity 49.7%
ATM Pressure 98.6kPa
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2.12.7 Additional Observations

The path loss was measured and entered as an offset.

The signal generator is configured to transmit LTE 10 MHz Bandwidth signal.

The signal amplitude is just below the ACG threshold (determined according to section 3.2 of the
current KDB), and not more than 0.5 dB below.

Span is between 2 times to 5 times the emission bandwidth (EBW) or alternatively, the OBW.

RBW is 100 Hz, VBW is > 3 x RBW.

Set the reference level of spectrum analyzer to accommodate the maximum input amplitude level.
The noise floor of the spectrum analyzer is at least 36 dB below the reference level.

Detector is positive peak and trace is max hold.

The peak amplitude frequency fo is determined and the 99% occupied bandwidth was measured
with the OBW function of spectrum analyzer.

Repeat the testing with the input signal connected directly to the spectrum analyzer.

Compare the spectral plot of the input signal to the output signal.

Repeat the testing with input signal amplitude set to 3 dB above AGC threshold.

Both downlink and uplink are tested.

2.12.8 Test Results
Compliant. The spectral growth of 26 dB bandwidth of the output signal is less than 5% of the input
signal spectrum.
LTE Band 14 Downlink
. Bandwidth Frequency 99% OBW (MHz) -26 dB BW (MHz)
Signal Level Channel

(MHz) (MHz) Output Input* Output Input*

AGC Ihrelsh"'d 8.673 8.960 9.14 9.34

cve 10 5330 763.0
AGC + 3 dB Level 8.670 8.960 9.18 9.34

* Since the AGC Threshold level and AGC + 3 dB level for downlink are as low as -75 dBm, which is about the noise

floor, the input levels are adjusted in order to get the right input 99% OBW and -26 dB BW when testing.

LTE Band 14 Uplink
. Bandwidth Frequency 99% OBW (MHz) -26 dB BW (MHz)
Signal Level Channel
(MHz) (MHz) Output Input* Output Input*
AGC Ihrelsh‘)'d 8.767 8.970 9.20 9.32
eve 10 23330 793
AGC + 3 dB Level 8.772 8.970 9.20 9.32

* Since the AGC Threshold level and AGC + 3 dB level for Uplink are as low as -65 dBm, which is close to the noise

floor, the input levels are adjusted in order to get the right input 99% OBW and -26 dB BW when testing.
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LTE Band 14 Downlink (10 MHz BW) Mid Channel / 99% OBW at Output port with Input signal at AGC

Threshold Level

MultiView 32 Spectrum 3 X' Spectrum 5 Spectrum 6

Ref Level
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LTE Band 14 Downlink (10 MHz BW) Mid Channel / 99% OBW at Input port (Adjusted Level)

MultiView 22 Spectrum 3 Spectrum 5 X Spectrum 6
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LTE Band 14 Downlink (10 MHz BW) Mid Channel / 26 dB BW at Output port with Input signal at AGC
Threshold Level

MultiView 32 Spectrum 3 Spectrum 5 X" Spectrum 6 Spectrum
Ref Level 1 Offset RBW 100 Hz Compatible
e Att SWT 12 ~ VBW 1kHz Mode
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LTE Band 14 Downlink (10 MHz BW) Mid Channel / 26 dB BW at Input port (Adjusted Level)

MultiView 22 Spectrum 3 Spectrum 5 X Spectrum 6 X Spectrum
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LTE Band 14 Downlink (10 MHz BW) Mid Channel / 99% OBW at Output port with Input signal at AGC + 3 dB

Level

MultiView 22 Spectrum 3 X' Spectrum 5
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LTE Band 14 Downlink (10 MHz BW) Mid Channel / 99% OBW at Input port (Adjusted Level)
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Measuring.
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LTE Band 14 Downlink (10 MHz BW) Mid Channel / 26 dB BW at Output port with Input signal at AGC + 3 dB
Level

MultiView 22 Spectrum 3 X' Spectrum 5
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LTE Band 14 Downlink (10 MHz BW) Mid Channel / 26 dB BW at Input port (Adjusted Level)
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LTE Band 14 Uplink (10 MHz BW) Mid Channel / 99% OBW at Output port with Input signal at AGC
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LTE Band 14 Uplink (10 MHz BW) Mid Channel / 26 dB BW at Output port with Input signal at AGC
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LTE Band 14 Uplink (10 MHz BW) Mid Channel / 99% OBW at Output port with Input signal at AGC + 3 dB
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LTE Band 14 Uplink (10 MHz BW) Mid Channel / 26 dB BW at Output port with Input signal at AGC + 3 dB
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2.13 EMISSION MASK

2.13.1 Specification Reference
KDB 935210 DO5, Clause 4.4

2.13.2 standard Applicable

FCC Part 90.219 (e)(4):

(iii) The retransmitted signals continue to meet the unwanted emissions limits of § 90.210 applicable to
the corresponding received signals (assuming that these received signals meet the applicable unwanted
emissions limits by a reasonable margin).

FCC Part 90.210:
APPLICABLE EMISSION MASKS

Frequency band (MHz)

Mask for equipment
with audio low
pass filter

Mask for equipment
without audio low
pass filter

BIOW 257 ettt ettt

Q
=
Lo]

: 9
HE]
¢ m

25-50 ...
72-76 ...
1501742 ...
150 paging only .
220-222 ...
42151225
450 paging
806-809/851-854
809-824/854-86035 |
896-901/935-940 ..
902-928 .........
929930 ........
5850-508254.

All othar DANAS ..o e

D, orE DorE

,D,orE

FOEA-" OO TNMOIO@EE
FrOR=“OIOOTMOO0O0>R

=]
=

or M

w
o]

Emission Mask C. For transmitters that are not equipped with an audio low-pass filter, the power of any
emission must be attenuated below the unmodulated carrier output power (P) as follows:

(1) On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fq in kHz) of more than 5 kHz, but not more than 10 kHz: At least 83 log (f4/5) dB;

(2) On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fd in kHz) of more than 10 kHz, but not more than 250 percent of the authorized bandwidth:
At least 29 log (fa2/11) dB or 50 dB, whichever is the lesser attenuation.

(3) On any frequency removed from the center of the authorized bandwidth by more than 250 percent
of the authorized bandwidth: At least 43 + 10 log (P) dB.

(4) In the 1427-1432 MHz band, licensees are encouraged to take all reasonable steps to ensure that
unwanted emissions power does not exceed the following levels in the 1400-1427 MHz band:

(i) For stations of point-to-point systems in the fixed service: -45 dBW/27 MHz.

(ii) For stations in the mobile service: -60 dBW/27 MHz.

Emission Mask should be tested according to KDB 935210 D05, Clause 4.4.
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2.13.3  Justificaiton

According to FCC Part 90.219 (e)(4)(iii), the retransmitted signals continue to meet the unwanted
emissions limits of § 90.210 applicable to the corresponding received signals (assuming that these
received signals meet the applicable unwanted emissions limits by a reasonable margin). As a
equipment without audio low pass filter, Emission Mask C applies.

However, since the received signals are wideband LTE 10 MHz signals which does not meet the
unwanted Emission Mask C limits of § 90.210 which is for narrow band. Therefore, emission mask is not
applicable to the retransmitted output signals.
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2.14.1

2.14.2

2.14.3

2.14.4

2.14.5

2.14.6

FCC ID: YETG32-1214 @
Report No. 72141009B
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INPUT AND OUTPUT POWER AND AMPLIFIER/BOOSTER GAIN

Specification Reference

FCC 47 CFR Part 90, Clause 90.219(e)(1)
KDB 935210 DO5, Clause 4.5

RSS-131, Clause 5.2.3

Standard Applicable

FCC 47 CFR Part 90, Clause 90.219(e):
(1) The output power capability of a signal booster must be designed for deployments providing a
radiated power not exceeding 5 Watts ERP for each retransmitted channel.

Input and Output Power and Amplifier/Booster Gain should be tested according to KDB 935210 DO5,
Clause 4.5.

RSS-131, Clause 5.2.3:
The zone enhancer gain shall not exceed the nominal gain by more than 1.0 dB.

Input and Output Power and Amplifier/Booster Gain is tested according to KDB 935210 D05, Clause 4.5.

Equipment Under Test and Modification State

Serial No: 382829000042 / Test Configuration A and B

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

October 11, 2018 / ZXY

Test Equipment Used

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

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.9°C
Relative Humidity 49.7%
ATM Pressure 98.6kPa
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2.14.7 Additional Observations

This is a conducted test.
The path loss was measured and entered as an offset.
The internal gain control of the EUT is adjusted to the maximum gain (95 dB).
The input power levels (uplink and downlink) are set to maximum input ratings, and confirm the

device is not capable of operating in saturation (non-linear mode) during the test.

The signal generator is configured for CW operation.
Frequency span is at least 1 MHz.

RBW is 100 kHz.
VBW is > 3 x RBW.

Detector is positive peak and trace is max hold.
Record the peak value of the signal as the maximum power.
The input power is tested with the signal generator connect to the spectrum analyzer directly.
The output power is tested with the EUT in place.
Both downlink and uplink are tested.

=

America

2.14.8 Test Results
Compliant. The booster gain does not exceed the nominal gain (95 dB) by more than 1.0 dB.
LTE Band 14
Bandwidth Frequency Input Power | Output Power | Booster Gain
Socs (MHz) UL (MHz) (dBm) (dBm) (dB)
Downlink 10 5330 763.0 -77.85 12.83 90.68
Uplink 10 23330 793 -70.54 15.91 86.45
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LTE Band 14 Uplink (10 MHz BW) M Channel / Input Power
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2.15 NOISE FIGURE

2.15.1 Specification Reference
FCC 47 CFR Part 90, Clause 90.219 (e)(2)
KDB 935210 DO5, Clause 4.6

2.15.2  standard Applicable

FCC Part 90.219 (e)(2):
The noise figure of a signal booster must not exceed 9 dB in either direction.

Noise Figure is tested according to KDB 935210 D05, Clause 4.6.

2.15.3 Equipment Under Test and Modification State

Serial No: 382829000042 / Test Configuration A and B

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

October 11, 2018 / ZXY

2.15.5 Test Equipment Used

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

2.15.6 Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.9°C
Relative Humidity 49.7%
ATM Pressure 98.6kPa
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2.15.7 Additional Observations
e The path loss was measured and entered as an offset.
e The Downlink and Uplink Gains are measured with a LTE signal injected to the device under test.
e Theinput of the EUT is terminated when measuring the noise output.
e The spectrum analyzer was set to 100 trace average in RMS mode.
e RBWis1MHz, VBW is >3 x RBW.
e A peak reading was recorded.
e The noise figure was calculated using the following formula:
Noise Figure (NF) = N — Gain + 174 dB — 10lg10(B)
= N = Noise Power Output in dBm/MHz
= Gain = Gain of the device under test
= B =Resolution Bandwidth of spectrum analyzer in Hz
= 174 =Thermal noise for 1 Hz RBW at room temperature
e  Both Downlink and Uplink are tested.
2.15.8 Test Results
LTE Band 14 Booster Gain
Bandwidth | Frequency Input Power Output Power .
hiEED (MHz) (MHz) (dBm) (dBm) i R
Downlink 10 763.0 -79.32 14.73 94.05
Uplink 10 793.0 -72.57 21.67 94.24
LTE Band 14 Noise Figure
Mode Bandwidth | Frequency RBW Noise Output Booster Gain Noise Figure Limit
(MHz) (MHz) (MHz) (dBm/MHz) (dB) (dB) (dB)
Downlink 10 763.0 1 -14.05 94.05 5.90 9
Uplink 10 793.0 1 -13.81 94.24 5.95 9
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LTE Band 14 Downlink (10 MHz BW) M Channel / Noise Output

SGL
Count 100/100
ol

MI[1] | -14.05dBm
764.22700 MHz

CF 763.0 MHz 5000 pts Span 30.0 MHz
Ready  ([IITITID

11:54:42 15.10.2018

LTE Band 14 Uplink (10 MHz BW) M Channel / Noise Output

Spe..m6 ¥* X spum .. .3 -
Compatible SGL
Count 100/100
1 Frequency Sweep ol
M1[1] -13.81 dBm
792.72700 MHz

CF 793.0 MHz 5000 pts

Ready  ([IITITID

11:49:51 15.10.2018
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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.
(;gg:/?;;;) Test Equipment Type Serial Number Manufacturer Cal Date CT)IaI::e
Antenna Conducted Port Setup
7662 P-Series Power Meter N1911A MY45100951 Agilent 06/15/18 06/15/19
7661 S0MHz-18GHz Wideband | 195, 5 MY45241383 Agilent 06/15/18 06/15/19
Power Sensor

7608 Vector Signal Generator SMBV100A 259021 Rhode & Schwarz 09/19/17 09/19/19
7611 Signal/Spectrum Analyzer | FSW26 102017 Rhode & Schwarz 05/09/18 05/09/19
- 20dB Attenuator BW-S20W5+5W N/A MCL Verified by 7608 and 7611
8710 10dB Attenuator HAT-10+ - Mini Circuit Verified by 7608 and 7611
AC Conducted Emissions Test Setup
1024 EMI Test Receiver ESCS 30 847793/001 Rhode & Schwarz 09/19/18 09/19/19
7567 LISN FCC-LISN-50-25-2 120304 Ei‘r:':qr Custom 12/14/17 12/14/19
8822 20dB Attenuator 34-20-34 N/A MCE / Weinschel 03/06/18 03/06/19
8824 20dB Attenuator 34-20-34 N/A MCE / Weinschel 03/06/18 03/06/19
7611 Signal/Spectrum Analyzer | FSW26 102017 Rhode & Schwarz 05/09/18 05/09/19
7608 Vector Signal Generator SMBV100A 259021 Rhode & Schwarz 09/19/17 09/19/19
Radiated Test Setup
7611 Signal/Spectrum Analyzer | FSW26 102017 Rhode & Schwarz 05/09/18 05/09/19
7608 Vector Signal Generator SMBV100A 259021 Rhode & Schwarz 09/19/17 09/19/19
1002 Bilog Antenna 3142C 00058717 EMCO 11/20/17 11/20/18
7575 Egr”nbger;t'ggnzd waveguide | 3, 00155511 EMCO 06/16/18 | 06/16/20
1193 Pre-amplifier PAM-0202 185 A.H. Systems, Inc. 04/11/18 04/11/19
8921 High-frequency cable SucoFlex 100 SX N/A Suhner Verified by 7608 and 7611
8923 High-frequency cable Micropore 19057793 N/A g:oi;idctl\sllicrowave Verified by 7608 and 7611
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 10/15/18 10/15/19
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 07/13/18 07/13/19
8628 Pre-amplifier QLI-01182835-J0 8986002 Quinstar 02/06/18 02/06/19
6815 2.4GHz Band Notch Filter | BRM50702 008 Micro-Tronics Verified by 1049
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Miscellaneous
6708 Multimeter 34401A US36086974 Hewlett Packard 07/18/18 07/18/19
7579 Temperature Chamber 115 151617 TestQuity 08/24/18 08/24/19
Mini Environmental CF099-56010- N
11312 Quality Meter 850027 340 Sper Scientific 02/26/18 02/26/19
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:

3.21 Radiated Emission 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 Rectangular 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

3.2.2 Radiated Emission Measurements (Above 1GHz)

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 Rectangular 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

3.2.3 Conducted Antenna Port Measurement

Receiver/Spectrum Analyzer Rectangular 0.34 0.20 0.04
Cables Rectangular 0.30 0.17 0.03
EUT Setup Rectangular 0.50 0.29 0.08
Combined Uncertainty (uc): 0.39
Coverage Factor (k): 1.96
Expanded Uncertainty: 0.76
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3.2.4 AC Conducted Emissions
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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
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SECTION 4

DIAGRAM OF TEST SETUP
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4.1 TEST SETUP DIAGRAM

[ Antenna mast capable
of 4.0 meters elevation

Antenna Center Paint

| il

&

|

3 meters

PC running Receiver/Spectrum
automated software Analyzer

America
Semi-Anechoic chamber
=|
0.8 meters

Turntable

Radiated Emission Test Setup (Below 1GHz)
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[l Antennamast capable
of 4.0 meters elevation

3 meters
A | il

Semi-Anechoic chamber

1.5 meters

Turntable

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

PCrunning Receiver/Spectrum
automated software Analyzer

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

e R Semi-Anechoic chamber

3 meters

A
.,

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

A || BN

Receive antenna
raised and lowered
between 1.0 and
A0 meters

Turntable [not active)

Receiver/Spectrum Analyzer Lignal Generator

Substitution Test Method (Above 1GHz, if applicable)
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-l# Communication

Programmable Power Supphy

Tester
Power
Combiner
& Measuring
Equipment
4 quip

EUT connected ta the measuring

equipment via suitable extermal

attenuator

Frequency Stability Test Comfiguration
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Shielded Enclosure

& EUT connected to one LISN, Unuzsed LISN measuring port

connectors shall be terminated into 50 0 loads.
e LISN at least 80 cm 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
#  Rear of tabletop shall be 40 em removed from a vertical 0.8 meters

canducting plane that is bonded to the ground plane. '

e BEE—

- Interconnecting cables that hang closer than 40 em to the ground

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

bundle 30 cm to 40 cm long.

i ™
0.8 meters
Ist
L
Front View
Power Source
S
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

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. 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.

TOV 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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