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SECTION 1

REPORT SUMMARY

Radio Testing of the
Novatel Wireless Inc.
MIFI8800L Wireless Hotspot Modem
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1.1 INTRODUCTION

&

America

The information contained in this report is intended to show verification of the Novatel Wireless Inc.
MIFI8800L Wireless Hotspot Modem to the requirements of the following:

FCCCFR47 Part2 90 and 96
RSS-Gen Issue 5 April 2018
RSS-192 Issue 3 January 2008
RSS-197 Issue 1 February 2010

Objective

Manufacturer

Product Trademark/Brand

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.

Novatel Wireless Inc.

Inseego

MiFi8800L

MIFI8800L

PKRNVWMIFI8800

3229A-MIFI8800

AZ280418A00132

1

FCCCFR47 Part2 90 and 96 (October 1,2017)

RSS-192 Issue 3 January 2008 - Fixed Wireless Access
Equipment Operating in the Band 3450-3650 MHz
RSS-197 Issue 1 February 2010 — Wireless Broadband
Access Equipment Operating in the Band 3650-3700
MHz

RSS-Gen Issue 5: April 2018 - General Requirements for
Compliance of Radio Apparatus

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

June 25,2018

July 26, 2018

Xiaoying Zhang

Supporting documents for
exhibits.

EUT certification are separate
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1.2 BRIEF SUMMARY OF RESULTS

®
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A brief summary of the tests carried outin accordance with FCC CFR 47 Part 2 90 and 96 with cross-reference to
the corresponding ISED RSS standard is shown below.

Section FCC Part Sections(s) RSS Section(s) Test Description Result
T .
2.1 2.1046 RSS-192 (5.4) ransmitter Conducted Compliant
Output Power
2.1046 ; i
RSS-192 (5.4) Effef:tlve Isotropic .
2.2 96.41(b) Radiated Power and Compliant
90.1321(c) RSS-197 (5.6) Power Spectral Density
- 96.41(g) - Peak-Average Ratio N/A*
2.1049
2.3 96.41(e)(3) RSS-Gen (6.7) Occupied Bandwidth Compliant
90.1323(a)
2.1051
RSS-192 (5.5) Band Edge and )
24 96.41(e)(1)(3) o Compliant
RSS-197 (5.7) Emission Mask
90.1323(a)
2101 RSS-192 (5.5) i
25 96.41(e)(1)2)(3) ' Conducted Spurious Compliant
RSS-197 (5.7) Emissions
90.1323(a)
2103 RSS-192 (5.5) i
26 96 41(e) ' Field Strength of Compliant
RSS-197 (5.7) Spurious Radiation
90.1323(a)
2.1055 RSS-192 (5.3) - _
2.7 Frequency Stability Compliant
RSS-197 (5.3)
RSS-192 (5.6) _ _
28 - RSS-197 (5.8) ReceiverSpurious Compliant
Emissions
RSS-Gen 74
P Line Conducted
29 - RSS-GEN 8.8 owertine tonducte Compliant
Emissions
N/A* Notapplicable. For CBSD only.
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1.3

1.31

1.3.2

PRODUCT INFORMATION

EUT General Description

&

America

The Equipment Under Test (EUT) was a Novatel Wireless Inc. MIFI8800L Wireless Hotspot Modem. The
EUT is a Wireless Hotspot Modem supporting 2G/3G/4G Technologies. The EUT comes with a USB Port.

Technical Description
EUT Description

Product Marketing Name
Model Number(s)

Rated Voltage

Mode Verified

Capability

Primary Unit (EUT)

Manufacturer declared Rated Power

(Clientdeclaration, max. antenna
gain covered under this testreport)

Wireless Hotspot Modem
MiFi8800L

MIFI8800L

3.8V, 4500mAh (Rechargeable Li-lon battery pack)
Input 100-240VAC, Output 5V (External AC-DC Power Adapter)

LTE Band 48: 3550-3700 MHz

WCDMA Band 2, 5, LTE Band 2, 4,5, 7,13, 14, 46, 48,66 and

802.11 a/b/g/n/ac
[] Production

IX] Pre-Production

[]Engineering

23 dBm
LTE Bands Frequency(ies) Antenna Gains
Band 48 3550-3700 MHz 2.9 dBi
Page 8 0f 122
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1.33 Transmit Frequency Table
LTE Band 48
EIRP / 10 MH
Modulation Bandwidth Tx Frequency Emission / z
JEM] (MHz) (MHz) Designator Max Power Max Power
(dBm) (Watts)
5 4M49G7D 21.98 0.16
10 8M96G7D 2191 0.16
QPSK
15 13M4G7D 20.72 0.12
20 17M9G7D 19.19 0.08
5 4M47W7D 21.0 0.13
10 8M96W7D 20.86 0.12
16QAM 3550-3650
15 13M4W7D 19.63 0.09
20 17M9W7D 18.21 0.07
5 4M47W7D 20.14 0.10
10 8M96W7D 20.06 0.10
640QAM
15 13M4W7D 18.77 0.08
20 17M9W7D 17.33 0.05
LTE Band 48
Mod ulation Bandwidth Tx Frequency Emission ERR el
(MHz) (MHz2) Designator Max Power Max Power
(dBm) (Watts)
5 4M48G7D 22.78 0.19
10 8M96G7D 229 0.19
QPSK
15 13M4G7D 22.86 0.19
20 18MO0G7D 22.97 0.20
5 4M48W7D 22.07 0.16
10 8M97W7D 22.05 0.16
160AM 3650-3700
15 13M5W7D 22.01 0.16
20 17MSW7D 22.17 0.16
5 4M49W7D 21.08 0.13
10 8M97W7D 21.15 0.13
64QAM
15 13M4W7D 20.98 0.13
20 17MSW7D 21.2 0.13
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1.4 EUT TEST CONFIGURATION

141 Test Configuration Description

Test

Description
Configuration o

Conducted antenna port measurement. EUT Transmits at max power and is powered

A by the internal battery and/or USB via AC Adapter.

B Radiated test setup / case spurious emissions. Antenna port terminated by the call
box.

C Conducted antenna port measurement. EUT in receive mode and is powered by the

internal battery and/or USB via AC Adapter.

142 EUT Exercise Software

EUT is controlled by a CMW 500 Wideband Radio Communication Tester. There are no other test
software used during verification.

143 Support Equipment and 1/0 cables

Manufacturer Equipment/Cable Description

Novatel Wireless USB Cable Standard USB Type Ato USB Type C

Model: SSW-2783, PN:40123126.01
Novatel Wireless External AC-DC Power Adapter Input: 100-240VAC,50/60Hz,0.5A

Ouput: 5VDC, max.2A

144 Worst Case Configuration

Worst-case configuration used in this testreport as per output power measurements:

Band Channel BW Modulation RB Size/Offset
Band 48 (3450 — 3650 MHz) 15 MHz QPSK 1/0
Band 48 (3650 — 3700 MHz) 20 MHz QPSK 1/0

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

Radiated Test Configuration

RF receive antenna

Spectrum Analyzer/
Receiver for radiated
measurement

America

Freshly charged hatteries
installed for each radiated
test

e

CMWS00 “terminating” antenna port
thus case spurious emissions could be
verified without the use of filters.

CMW500 Call Box in & call with the
EUT

Conducted (Antenna Port) Test Configuration

Power meter

Peak/Average Power Sensor

>

RF Cable Adapter J

—
o ()%
s

Spectrum Analyzer with
external attenuator installed

Measuring equipment
and EUT connected
via a power combiner

Test antenna port

EUT could be powered via USB (AC Adapter),
programmable power supply (battery
eliminator) or standalone (battery powered)

For lllustration Purpose Only

Image presented may notrepresent the

CMW500 Call Box in & call with the

actual EUT or support equipment

EUT
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1.6

1.7

1.8

1.8.1

1.8.2

1.9

1.9.1

America
DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
MODIFICATION RECORD
" . Date
Description of Modification Mg(:ﬁ;a:on Modification
fired By Fitted

Serial Number AZ280418A 00132

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 and radiated emissions the equipment under test (EUT) was configured to measure its
highest possible emission level. 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, CA92121-2912 (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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1.9.2

193

194

1.95

1.9.6

1.9.7

America

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 1ISO/IEC 17025 (A2LA Certificate N0.2955.13) 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 PLMNO8 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

1.10.1

1.10.2

1.10.3

1.10.4

SAMPLE CALCULATIONS

LTE Emission Designator (QPSK)

Emission Designator =4M51G7D

G = Phase Modulation

7= Quantized/Digital Info

D = Data Transmission, telemetry, telecommand

LTE Emission Designator (L6QAM)

Emission Designator =4M50W7D

W = Frequency Modulation
7=Quantized/Digital Info

D = Data Transmission, telemetry, telecommand

Spurious Radiated Emission (below 1GHz)

America

Me asuring e quipme nt aw measurement (dbpV) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset# 1172 (cable) 0.3

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

Reported QuasiPeak Final Me asurement (dbpV/m) @ 30MHz 11.8

Spurious Radiated Emission — Substitution Method

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

The field strength reading of 84dBuV/m @ 1413 MHz (2" Harmonic of 706.5 MHz) is the maximized
measurement when the EUT is on the tumtable 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

Pew  =Perp—2.15dB
=11.2 dBm-2.15 dB
=9.05 dBm
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SECTION 2
TEST DETAILS
Radio Testing of the
Novatel Wireless Inc.
MIFI8800L Wireless Hotspot Modem
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TRANSMITTER CONDUCTED POWER MEASUREMENTS

Specification Reference

FCC 47 CFRPart2, Clause 2.1046
RSS-192, Clause 5 4

Standard Applicable

The conducted power mesurements were made in accordance to FCC Part 2 Clasue 2.1046 and RSS-192
Clause 5.4.

RSS-192, Clause 5 4:

The average output power, P c.n, Shall be within £2.0 dB of the manufacturer’s rated power. The e.i.r.p
shall comply with the limits sepcified in SRSP-303 4.

Equipment Under Test and Modification State

Serial No: AZ280418A00132 / Test Configuration A

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

June 29,2018 / 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 2480°C
Relative Humidity 432 %
ATM Pressure 98.8kPa

Additional Observations

This is a conducted test using Power Meter.

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

e Low, Middle and High channels for all bandwidths with different RB size and RB offset and
modulations were verified and reported.
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218 Test Results
LTE Band 48 (3550-3650 MHz) according to FCC Part 96 /RSS-192
Bandwidth Frequency . Average Power Peak Power
Channel Modulation No.RB RB Start
(MHz) (MHz) e (dBm) (dBm)
1 0 19.45 27.0
1 13 19.42 26.91
QPSK
1 24 19.44 27.02
25 0 1853 27.45
1 0 1874 28.06
1 13 1874 27.89
55265 3552.5 16QAM
1 24 187 27.98
25 0 17.46 28.07
1 0 17.67 28.88
1 13 17.66 28.78
640AM
1 24 17.62 28.84
25 0 16.52 27.98
1 0 20.04 27.6
1 13 20.0 27.55
QPSK
1 24 19.99 27.52
25 0 19.08 28.08
1 0 19.35 28.53
1 13 19.34 28.49
5.0 55740 3600 160AM
1 24 19.29 2851
25 0 181 28.72
1 0 18.46 28.49
1 13 1836 28.61
640AM
1 24 183 28.49
25 0 17.24 28.94
1 0 19.63 27.34
1 13 19.55 27.07
QP SK
1 24 19.48 27.11
25 0 1844 27.86
1 0 1891 28.27
1 13 18.86 28.13
56215 3647.5 16QAM
1 24 1881 28.18
25 0 17.62 28.75
1 0 17.88 28.98
1 13 17.88 28.77
640AM
1 24 17.86 28.72
25 0 16.64 27.72
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LTE Band 48 (3550-3650 MHz) according to FCC Part 96 /RSS-192
Bandwidth Frequency . Average Power Peak Power
(MHz) Channel (MHz) Modulation No.RB RB Start (dBm) (dBm)
1 0 19.39 26.94
1 25 19.27 26.81
QPSK
1 49 19.29 26.86
50 0 1838 27.83
1 0 18.43 27.9
1 25 1833 27.82
55290 3555 160AM
1 49 1839 27.83
50 0 17.34 27.69
1 0 17.71 28.88
1 25 17.68 28.64
640AM
1 49 17.7 28.8
50 0 16.5 28.08
1 0 20.09 27.49
1 25 19.94 27.38
QPSK
1 49 19.85 27.41
50 0 19.01 28.22
1 0 19.3 28.45
1 25 19.08 28.42
10.0 55740 3600 160AM
1 49 19.03 28.46
50 0 17.96 28.62
1 0 18.31 28.48
1 25 18.09 28.4
640AM
1 49 18.02 28.43
50 0 17.16 28.36
1 0 19.6 27.14
1 25 19.35 26.92
QPSK
1 49 19.19 26.89
50 0 18.48 27.7
1 0 18.81 28.18
1 25 1861 28.06
56190 3645 16QAM
1 49 1853 27.96
50 0 17.62 28.15
1 0 17.71 28.65
1 25 17.45 28.38
64QAM
1 49 17.33 28.84
50 0 16.55 29.21
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LTE Band 48 (3550-3650 MHz) according to FCC Part 96 /RSS-192
Bandwidth Frequency . Average Power Peak Power
(MHz) Channel (MHz) Modulation No.RB RB Start (dBm) (dBm)
1 0 19.52 27.01
1 38 19.36 26.77
QPSK
1 74 19.47 26.9
75 0 1836 27.68
1 0 18.89 28.01
1 38 1861 27.83
55315 3557.5 160AM
1 74 1871 27.87
75 0 17.55 27.76
1 0 17.75 28.88
1 38 17.61 28.74
640AM
1 74 17.72 28.71
75 0 16.51 27.81
1 0 20.26 27.62
1 38 20.01 27.45
QPSK
1 74 19.99 27.53
75 0 19.10 28.23
1 0 19.35 28.56
1 38 19.13 28.38
15.0 55740 3600 160AM
1 74 19.08 28.47
75 0 18.02 28.41
1 0 18.33 28.53
1 38 1819 28.42
640AM
1 74 1818 28.44
75 0 17.15 28.96
1 0 19.88 27.33
1 38 19.41 27.0
QPSK
1 74 19.27 26.87
75 0 18.59 17.89
1 0 18.97 28.44
1 38 18.49 28.07
56165 3642.5 16QAM
1 74 1835 29.97
75 0 17.69 28.33
1 0 18.26 29.3
1 38 17.82 29.0
64QAM
1 74 17.66 28.33
75 0 16.73 27.98
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LTE Band 48 (3550-3650 MHz) according to FCC Part 96 /RSS-192
Bandwidth Frequency . Average Power Peak Power
(MHz) Channel (MHz) Modulation No.RB RB Start (dBm) (dBm)
1 0 19.59 27.09
1 50 19.53 26.92
QPSK
1 99 19.57 27.03
100 0 18.34 27.7
1 0 18.64 28.13
1 50 1847 27.9
55340 3560 160AM
1 99 1871 28.0
100 0 17.62 27.88
1 0 17.89 28.99
1 50 17.58 28.68
640AM
1 99 17.85 28.87
100 0 16.6 27.72
1 0 20.03 27.42
1 50 19.83 27.2
QPSK
1 99 19.76 27.24
100 0 1881 27.89
1 0 19.39 28.43
1 50 19.07 28.23
20.0 55740 3600 160AM
1 99 19.01 28.25
100 0 17.81 28.32
1 0 1834 29.17
1 50 1816 29.05
640AM
1 99 18.07 29.18
100 0 16.96 28.52
1 0 20.03 27.67
1 50 19.52 27.14
QPSK
1 99 19.23 26.91
100 0 18.72 27.76
1 0 19.15 28.59
1 50 1861 28.19
56140 3640 16QAM
1 99 1849 28.01
100 0 17.84 28.58
1 0 18.26 29.54
1 50 17.67 29.0
64QAM
1 99 17.57 28.97
100 0 16.86 28.22
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LTE Band 48 (3650-3700 MHz) according to FCC Part 90 /RSS-197
Bandwidth Frequency . Average Power Peak Power
(MHz) Channel (MHz) Modulation No.RB RB Start (dBm) (dBm)
1 0 19.63 27.28
1 13 19.58 27.2
QPsSK
1 24 19.53 27.21
25 0 19.41 27.16
1 0 18.94 28.28
1 13 1894 28.15
56265 3652.5 160AM
1 24 18.83 28.16
25 0 17.66 27.9
1 0 17.94 29.18
1 13 17.81 29.02
16QAM
1 24 17.87 28.83
25 0 16.66 28.64
1 0 19.88 27.46
1 13 19.73 27.41
QPsK
1 24 19.87 27.48
25 0 18.77 27.89
1 0 19.17 28.5
1 13 19.16 28.46
5.0 56490 3675 160AM
1 24 19.13 28.49
25 0 17.94 28.84
1 0 18.18 28.55
1 13 1812 28.5
16QAM
1 24 1814 28.48
25 0 16.96 28.49
1 0 19.7 273
1 13 19.69 27.2
QPsK
1 24 19.67 27.24
25 0 18.66 27.92
1 1] 19.02 28.37
1 13 19.12 28.33
56715 3697.5 16Q0AM
1 24 19.05 28.46
25 0 17.9 28.25
1 0 18.07 29.22
1 13 18.02 29.29
16QAM
1 24 18.01 29.32
25 0 16.9 29.2
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LTE Band 48 (3650-3700 MHz) according to FCC Part 90 /RSS-197
Bandwidth Frequency . Average Power Peak Power
(MHz) Channel (MHz) Modulation No.RB RB Start (dBm) (dBm)
1 0 19.66 27.35
1 25 19.43 27.07
QPsSK
1 49 19.49 27.12
50 0 1858 27.79
1 0 18.92 28.32
1 25 1871 28.19
56290 3655 160AM
1 49 18.65 28.09
50 0 17.73 28.3
1 0 17.91 28.37
1 25 17.61 28.16
640AM
1 49 17.7 28.07
50 0 16.74 28.6
1 0 20.0 27.48
1 25 19.82 27.41
QPsK
1 49 19.88 27.48
50 0 18.81 28.0
1 0 19.15 28.49
1 25 19.15 28.43
10.0 56490 3675 160AM
1 49 19.07 28.5
50 0 17.98 28.66
1 0 18.13 28.56
1 25 18.05 28.4
640AM
1 49 1812 28.4
50 0 16.98 28.58
1 0 19.89 27.31
1 25 19.55 27.14
QPsK
1 49 19.58 27.22
50 0 1857 27.76
1 1] 18.79 28.26
1 25 18.68 28.23
56690 3695 16Q0AM
1 49 18.7 28.22
50 0 17.68 28.52
1 0 18.25 29.28
1 25 1811 29.19
64QAM
1 49 18.04 29.31
50 0 16.89 28.19
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LTE Band 48 (3650-3700 MHz) according to FCC Part 90 /RSS-197
Bandwidth Frequency . Average Power Peak Power
(MHz) Channel (MHz) Modulation No.RB RB Start (dBm) (dBm)
1 0 19.73 27.21
1 38 19.44 26.96
QPsSK
1 74 19.32 26.85
75 0 18.45 27.89
1 0 18.84 28.29
1 38 18.47 27.94
56315 3657.5 160AM
1 74 18.39 27.87
75 0 17.61 28.19
1 0 18.08 29.17
1 38 17.75 28.96
640AM
1 74 17.71 28.9
75 0 16.65 28.12
1 0 19.96 27.53
1 38 19.79 27.38
QPsK
1 74 19.95 27.4
75 0 18.76 28.29
3675
1 0 19.11 28.41
1 38 1897 28.34
15.0 56490 160AM
1 74 19.06 28.53
75 0 17.99 28.51
1 0 18.07 28.47
1 38 18.04 28.35
640AM
1 74 1812 28.59
75 0 17.01 29.11
1 0 19.81 27.29
1 38 19.63 27.15
QPsK
1 74 19.67 27.24
75 0 18.74 27.98
1 1] 18.99 28.23
1 38 18.87 28.18
56665 3692.5 16Q0AM
1 74 1896 28.29
75 0 17.73 28.82
1 0 18.07 29.12
1 38 17.92 29.14
64QAM
1 74 17.93 29.13
75 0 16.82 28.38
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LTE Band 48 (3650-3700 MHz) according to FCC Part 90 /RSS-197
Bandwidth Frequency . Average Power Peak Power
(MHz) Channel (MHz) Modulation No.RB RB Start (dBm) (dBm)
1 0 19.81 27.25
1 50 19.4 26.94
QPsSK
1 99 19.38 26.87
100 0 18.55 27.73
1 0 18.98 28.39
1 50 1871 28.07
56340 3660 160AM
1 99 18.63 27.92
100 0 17.63 28.17
1 0 18.05 29.94
1 50 17.71 28.94
64QAM
1 99 17.54 28.8
100 0 16.64 28.4
1 0 20.03 27.54
1 50 19.88 27.42
QPsK
1 99 20.06 27.52
100 0 1891 28.11
1 0 19.27 28.47
1 50 19.08 28.27
20.0 56490 3675 16QAM
1 99 19.33 28.59
100 0 17.96 28.69
1 0 18.3 29.25
1 50 18.1 29.25
64QAM
1 99 18.27 29.42
100 0 17.04 28.73
1 0 20.07 27.46
1 50 19.87 27.32
QPsK
1 99 19.73 27.24
100 0 1892 28.09
1 1] 19.17 28.38
1 50 19.05 28.28
56640 3690 16QAM
1 99 19.05 28.34
100 0 18.08 28.96
1 0 18.19 29.2
1 50 17.95 29.2
640AM
1 99 17.98 29.3
100 0 17.1 28.89
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219 Sample Test Measuremen

t Screen

Instrument : N1911A (MY45100951)

Log -~ 2
[Stopping all messuremerts... .
|Starting all measurements.
Stopping all measurements.
|Starting all measurements
Stopping all measurements
Starting all measurements
Stopping all measurements.
Starting all measurements
[Stopping all measuremerts...
Starting all messuremens. .
[Stopping all messuremerts...
|Starting all measurements
Stopping all measurements.
Starting all measurements

E - »

Measurement : 2
Channel A
OFS
27 .94 28 .57

28 .08dBm

Peak 3600MHz

Max

Ready

File Instument Tools Help
= L e i e =
L o P EHe ER X
Instrument Navigator 7| [ Custom Views | | Instrument Properties. n
- N1918A - » B o o) G - -
GAr Project @ ] & "¢ S =
- Connected Instruments I
S N19T1A- MY45100951 N 3
s System Instrument : N1911A (MY45100951) Measurement Settings
@ Chamnels _ R
I Trgger Measurement : 1 Msr Uit ® dBm () Wait
£ Measuremerts
1] Measurement 1 Channel A Avg 3600MHz IE] Oz OO
[2] Measurement 2 [C] Relative : | =
Measurement 3 SR .
[4] Measurement 4 18.26 Max: 19.20 Operation
@) No Combination
19 .08 dBm [gpe-
©) Ratio

m

LTE Band 48 (3550 — 3650 MHz)_5M Bandwidth Middle Chanel QPSK Full RB

- Connected Instuments
S N19T1A - MY45100951
5§ System
@ Chamnels
I Trigger
1 Measurements
+[T] Measurement 1
+[2] Measurement 2
Measurement 3
[4] Measurement 4

Tog - 3
[Starting all measurements. . 7
Stopping all measuremerts..
|Starting all measurements.
Stopping all measuremerts.
|Starting all measurements
Stopping all measurements.
|Starting all measurements
Stopping all measurements.
|Starting all measurements
|Starting all measurements. .
(Stopping all measuremerts..
|Starting all measurements
Stopping all measuremerts.
| Starting all measurements

L —r— | v

Instrument : N1911A (MY45100951)
Measurement : 1
Channel A
OFS
18.63

18.

Avg 3675MHz

Max :

18.94

7 7 dBm

Instrument : N1911A (MY45100951)
Measurement : 2

Channel A Peak 3675MHz
OFs

AT ANE 5 28 .43

27 .89dBm

Max

Ready

n
- (=[5 [
File Instument Tools Help
= W = - - 3
S=wllam P Ee ER X
nstrument Navigator 2| [ Custom Views | [ Instrument Properties 2
-85 N1918A = p = () ) p i
- Projsct

Measurement 1
Measurement Settings

Msr Uit @ dBm ) Watt
[] Offsets (dB)

[C] Relative : | =

Operation

® No Combination
(©) Difference

© Ratio

Feed 1
Channel :

(T ’

I

LTE Band 48 (3650 —3700 MHz)_5 MHz Bandwidth_Middle Chanel QPSK Full RB

America
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2.2

221

2.22

223

224

225

America

EFFECTIVE ISOTROPIC RADIATED POWER AND POWER SPECTRAL DENSITY

Specification Reference

FCC 47 CFRPart2, Clause 2.1046

FCC 47 CFRPart 96, Clause 41 (b)

FCC 47 CFRPart90, Clause 90.1321(c)
RSS-192, Clause 5 4

RSS-197, Clause 5.6

Standard Applicable

FCC 47 CFRPart96, Clause 96 41:

(b) Unless othewise specified in this sectin, the maximum effective isotropic radiated power (EIRP) and
maximum Power Sepctral Density (PSD) of any CBSD and End User Device must comply with the limits
show in the table below:

Device Maximum EIRP (dBm/10 MHz) Maximum PSD (dBm/MHz)
End User Device 23 N/A

Category A CBSD 30 20

Category B CBSD 47 37

RSS-192, Clause 5 4:
The average output power, Prean, shall be within 2.0 dB of the manufacturer’s rated power. The e.i.r.p
shall comply with the limits sepcified in SRSP-303 4.

FCC 47 CFRPart 90, Clause 90.1321:
(c) Mobile and portable stations are limited to 1 watt/25 MHz EIRP. In any event, the peak EIRP density

shallnot exceed 40 milliwatts in any one-mega-hertz slice of specturem.

RSS-197, Clause 5 .6;
The maximum e.i.r.p density of mobile equipmentshall notexceed 40 mW in any 1 MHz bandwidth.

Equipment Under Test and Modification State

Serial No: AZ280418A00132, Test Configuration A

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

July 09, 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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2.26 Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 27.8°C
Relative Humidity 394 %
ATM Pressure 98.8 kPa

2.2.7 Additional Observations

e EIRP was calculated as per Section 1.2 and 1.3 of KDB412172 DO1 (Determining ERP and EIRP
vO1r01).
e  (Calculation formula in logarithmic terms:

EIRP=P;+ Gy-L¢
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 (EUT posees an internal Antenna. The loss between the EUT and the antenna port is

considered negligible).

e Maximum EIRP (dBm/10 MHz) for 3550 — 3650 MHz 15 MHz and 20 MHz bandwidth is
calculated using the following formular:

Maximum EIRP (dBm/10 MHz) = EIRP s zg) — 10lg (OBW /10)
e Thisis a conducted testfor EIRP Density in any 1 MHz.

e The path loss were measured and entered as a level offset.
e Low, Middle and High channels for all modulations were verified and reported.
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228 Test Results
LTE Band 48 (3550 —3650 MHz) EIRP according to FCC Part 96 / RSS-192
Modulation Ba?lglﬁgth Size/R(?ffset Channels Fr?:n:ez;‘cy Pomr(adg;m) Gﬁ?ﬁe(ﬂ'é?) (S:‘;) (:i;:) Compliance
1/0 55265 35525 1945 29 2235 | 23+2 Yes
5 1/0 55740 3600 20.04 29 2294 | 23+2 Yes
1/0 56215 36475 1963 29 2253 | 23+2 Yes
1/0 55290 3555 1939 29 2229 | 23+2 Yes
10 1/0 55740 3600 20.09 29 2299 | 23+2 Yes
1/0 56190 3645 19.6 29 225 | 23+2 Yes
Qpsk 1/0 55315 35575 1952 2.9 2242 | 2312 Yes
15 1/0 55740 3600 2026 29 2316 | 232 Yes
1/0 56165 36425 1988 29 2278 | 23+2 Yes
1/0 55340 3560 1959 2.9 2249 | 2312 Yes
20 1/0 55740 3600 20.03 29 2293 | 23+2 Yes
1/0 56140 3640 20.03 29 2293 | 23+2 Yes
1/0 55265 35525 18.74 29 2164 | 232 Yes
5 1/0 55740 3600 1935 29 2225 | 23+2 Yes
1/0 56215 36475 1891 29 2181 | 23+2 Yes
1/0 55290 3555 1843 29 2133 | 23+2 Yes
10 1/0 55740 3600 193 29 222 | 23+2 Yes
160AM 1/0 56190 3645 1881 29 2171 | 23+2 Yes
1/0 55315 35575 18.89 29 2179 | 23+2 Yes
15 1/0 55740 3600 1935 2.9 2225 [ 2312 Yes
1/0 56165 36425 1897 29 2187 | 23+2 Yes
1/0 55340 3560 1864 2.9 2154 | 2312 Yes
20 1/0 55740 3600 1939 29 2229 | 23+2 Yes
1/0 56140 3640 19.15 29 2205 | 23+2 Yes
1/0 55265 35525 1767 29 2057 | 23+2 Yes
5 1/0 55740 3600 1846 29 2136 | 2312 Yes
1/0 56215 36475 1788 29 2078 | 23+2 Yes
1/0 55290 3555 1771 29 2061 | 23+2 Yes
10 1/0 55740 3600 1831 29 2121 | 23+2 Yes
64QAM 1/0 56190 3645 17.71 29 2061 | 23+2 Yes
1/0 55315 35575 17.75 29 2065 | 23+2 Yes
15 1/0 55740 3600 18.33 29 2123 | 23+2 Yes
1/0 56165 36425 18.26 29 2116 | 23+2 Yes
1/0 55340 3560 17 .89 29 20.79 | 23+2 Yes
20 1/0 55740 3600 1834 2.9 2124 | 2312 Yes
1/0 56140 3640 18.26 29 2116 | 23+2 Yes
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LTE Band 48 (3550 — 3650 MHz) EIRP/10 MHz according to FCC Part 96 / RSS-192
asusion | PHAH | crarls | ol | Pestouer | Aneuagan | SR ) | o | e
55265 35525 18.53 29 21.43 23 1.57
5 55740 3600 19.08 29 21.98 23 1.02
56215 3647.5 18.44 29 21.34 23 1.66
55290 3555 18.38 29 21.28 23 1.72
10 55740 3600 19.01 29 2191 23 1.09
56190 3645 18.48 29 21.38 23 1.62
Qpsk 55315 35575 18.36 29 19.98 23 3.02
15 55740 3600 191 29 20.72 23 2.28
56165 36425 18.59 29 20.21 23 2.79
55340 3560 18.34 29 18.72 23 4.28
20 55740 3600 18.81 29 19.19 23 3.81
56140 3640 18.72 29 19.10 23 3.90
55265 35525 17.46 29 20.36 23 2.64
5 55740 3600 18.1 29 210 23 2
56215 3647.5 17.62 29 20.52 23 2.48
55290 3555 17.34 29 20.24 23 2.76
10 55740 3600 17.96 29 20.86 23 2.14
160AM 56190 3645 17.62 29 20.52 23 2.48
55315 35575 17.55 29 19.16 23 3.84
15 55740 3600 18.02 29 19.63 23 337
56165 36425 17.69 29 19.3 23 3.7
55340 3560 17.62 29 17.99 23 5.01
20 55740 3600 17.81 29 18.18 23 4.82
56140 3640 17.84 29 18.21 23 4.79
55265 35525 16.52 29 19.42 23 3.58
5 55740 3600 17.24 29 20.14 23 2.86
56215 3647.5 16.64 29 19.54 23 3.46
55290 3555 16.5 29 19.4 23 36
10 55740 3600 17.16 29 20.06 23 2.94
640AM 56190 3645 16.55 29 19.45 23 3.55
55315 3557.5 16.51 29 18.13 23 4.87
15 55740 3600 17.15 29 18.77 23 423
56165 3642.5 16.73 29 18.35 23 4.65
55340 3560 16.6 29 16.97 23 6.03
20 55740 3600 16.96 29 17.33 23 5.67
56140 3640 16.86 29 17.23 23 5.77
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LTE Band 48 (3650 —3700 MHz) EIRP according to FCC Part 90 / RSS-197

oduision | SHMHD | e | cromets | T | o | cnn | o | oy | e
1/0 56265 3652.5 19.63 29 2253 30 747

5 1/0 56490 3675 19.88 29 2278 30 7.22

1/0 56715 3697.5 19.7 29 226 30 74

1/0 56290 3655 19.66 29 2256 30 7.44

10 1/0 56490 3675 200 29 229 30 71

1/0 56690 3695 19.89 29 2279 30 7.21

Qpsk 1/0 56315 3675.5 19.73 29 2263 30 7.37
15 1/0 56490 3675 19.96 29 2286 30 7.14

1/0 56665 36925 19.81 29 2271 30 7.29

1/0 56340 3660 19.81 29 2271 30 7.29

20 1/0 56490 3675 20.03 29 2293 30 7.07

1/0 56640 3690 20.07 29 2297 30 7.03

1/0 56265 3652.5 18.94 29 2184 30 8.16

5 1/0 56490 3675 19.17 29 2207 30 7.93

1/0 56715 3697.5 19.02 29 2192 30 8.08

1/0 56290 3655 18.92 29 2182 30 8.18

10 1/0 56490 3675 19.15 29 2205 30 7.95

160AM 1/0 56690 3695 18.79 29 2169 30 8.31
1/0 56315 3675.5 18.84 29 2174 30 8.26

15 1/0 56490 3675 19.11 29 2201 30 7.99

1/0 56665 36925 18.99 29 2189 30 8.11

1/0 56340 3660 18.98 29 2188 30 8.12

20 1/0 56490 3675 19.27 29 2217 30 7.83

1/0 56640 3690 19.17 29 2184 30 8.16

1/0 56265 36525 17.94 29 2084 30 9.16

5 1/0 56490 3675 18.18 29 21.08 30 8.92

1/0 56715 3697.5 18.07 29 2097 30 9.03

1/0 56290 3655 1791 29 2081 30 9.19

10 1/0 56490 3675 18.13 29 2103 30 8.97

640AM 1/0 56690 3695 18.25 29 2115 30 8.85
1/0 56315 36755 18.08 29 2098 30 9.02

15 1/0 56490 3675 18.07 29 2097 30 9.03

1/0 56665 3692.5 18.07 29 2097 30 9.03

1/0 56340 3660 18.05 29 2095 30 9.05

20 1/0 56490 3675 183 29 212 30 838

1/0 56640 3690 18.19 29 21.09 30 8.91
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LTE Band 48 (3650 —3700 MHz) EIRP De nsity according to FCC Part 90 / RSS-197

odusion | AR | oo | "o | ooy | Ao | Swoey | Gk | st
56265 3652.5 11.29 29 14.19 16.02 1.83

5 56490 3675 11.2 29 141 16.02 1.92

56715 3697.5 11.79 2.9 14.69 16.02 133

56290 3655 8.79 2.9 11.69 16.02 433

10 56490 3675 83 2.9 112 16.02 4.82

56690 3695 897 29 11.87 16.02 4.15

Qpsk 56315 3675.5 637 29 9.27 16.02 6.75
15 56490 3675 6.11 29 9.01 16.02 7.01

56665 3692.5 647 29 9.37 16.02 6.65

56340 3660 6.77 2.9 9.67 16.02 6.35

20 56490 3675 6.5 29 9.4 16.02 6.62

56640 3690 648 29 9.38 16.02 6.64

56265 3652.5 10.36 29 13.26 16.02 2.76

5 56490 3675 10.13 29 13.03 16.02 2.99

56715 3697.5 10.75 29 13.65 16.02 237

56290 3655 752 29 10.42 16.02 5.6

10 56490 3675 7381 29 10.71 16.02 5.31

160AM 56690 3695 79 29 108 16.02 5.22
56315 36755 561 29 8.51 16.02 7.51

15 56490 3675 53 2.9 8.2 16.02 7.82

56665 3692.5 571 29 8.61 16.02 7.41

56340 3660 582 2.9 8.72 16.02 7.3

20 56490 3675 5.83 29 8.73 16.02 7.29

56640 3690 5.89 2.9 8.79 16.02 7.23

56265 3652.5 9.15 29 12.05 16.02 3.97

5 56490 3675 968 29 12.58 16.02 3.44

56715 3697.5 922 29 12.12 16.02 39

56290 3655 6.82 29 9.72 16.02 6.3

10 56490 3675 6.13 29 9.03 16.02 6.99

640AM 56690 3695 513 29 8.03 16.02 7.99
56315 3675.5 4.74 29 7.64 16.02 8.38

15 56490 3675 416 29 7.06 16.02 8.96

56665 3692.5 4.77 2.9 7.67 16.02 8.35

56340 3660 466 29 7.56 16.02 8.46

20 56490 3675 4.74 2.9 7.64 16.02 8.38

56640 3690 475 29 7.65 16.02 8.37
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229 Sample Test Measurement Screen

¥* X spma

= Att 30
1 Frequency Swee|

CF 3.675 GHz 5000 pts 1.5 MHz/
2 Marker Table

Type Ref  Trc X-Value Y-Value Function
M1 1 3.675 GHz -3.85 dBm MHz

America

* X spms ¥* X spme ¥* X i

SGL
Count 100/100

« 1Pk Avg
M1[1] -3.85 dBm
3.67500000 GHz

Span 15.0 MHz
Function Result
11.20 dBm

Remay OO O o

12:37:41 09.07.2018

LTE Band 48 (3650 — 3700 MHz) 5 MHz Bandwidth Middle Channel 3675 MHz QPSK Power Spectral Density
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23

2.3.1

232

233

234

235

2.36

OCCUPIED BANDWIDTH

Specification Reference

FCC 47 CFRPart 2, Clause 2.1049

FCC 47 CFRPart 96, Clause 96 41 (e)(3)
FCC 47 CFRPart 90, Clause 90.1323 (a)
RSS-GEN 6.7

Standard Applicable

e

America

The transmitted signalbandwidth 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 equalto 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

atleast 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 v03r01 Clause

4.1 using the ndB measurement function in the spectrum analyzer.

Equipment Under Test and Modification State

Serial No: AZ280418A00132 / Test Configuration A

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

June 25 and 30, 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 25.3-27.1°C
Relative Humidity 46.2 -49.0%
ATM Pressure 98.8-98.9 kPa
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2.3.7 Additional Observations

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

e 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.

e Thetransmitter shallbe operated at its maximum carrier power measured under normal test
conditions.

2.38 Test Results

LTE Band 48 (3550 — 3650 MHz)
. Bandwidth Frequency 99% OBW 26dB BW
Modulation (MHz) Channel (MHz) (MHz) (MHz)
5 4.49 501
10 8.96 9.72
QPSK 55740 3600
15 1344 14.59
20 1788 19.28
5 4.47 488
10 8.96 9.6
160AM 55740 3600
15 1346 14.65
20 1791 19.19
5 4.47 508
10 8.96 968
640AM 55740 3600
15 1343 14.59
20 17.9 19.28
LTE Band 48 (3650 — 3700 MHz)
. Bandwidth Frequency 99% OBW 26dB BW
Modulation (MHz) Channel (MHz) (MHz) (MHz)
5 4.48 501
10 8.96 9.81
QPSK 56490 3675
15 1344 14.65
20 1795 19.28
5 4.48 491
10 8.97 968
16QAM 56490 3675
15 1346 14.65
20 17.89 19.28
5 4.49 508
10 8.97 9.81
640AM 56490 3675
15 1343 14.46
20 1791 19.28
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239 Example Test Plots

America

LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / Middle Channel3600 MHz / QPSK / 99%0BW

Ref Level
° Att
1 Occupied Bandwidth

CF 3.6 GHz
2 Marker Table
Type Ref  Trc
M1 1
Tl 1
T2 1

13:25:14 25.06.2018

3.600738 GHz

Compatible

691 pts

Y-Value
12.26 dBm

Spm7

1.5 MHz/

Function

¥* X spms ¥ X spmo

@ 1Pk Max =21
M1[1] 12.26 dBm
3.6007380 GHz

Span 15.0 MHz

Function Result
4.486166963 MHz

Measu

LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / Middle Channel 3600 MHz / QPSK / 26dB BW

X Spm2
Ref Level n  Offset
° Att 5
1 Frequency Sweep

CF 3.6 GHz
2 Marker Table
Type " Ref "Trc
M1 1
T1 1
2 1

13:29:18 25.06.2018

3.598806 GHz

Compatible
Mode

691 pts

V-valte
11.62 dBm

Spm7

1.5 MHz/

Function

¥ X spms X spme

@ 1Pk Max =2
M1[1] 11.62 dBm
3.5988060 GHz

Span 15.0 MHz

Function Result

TUV SUD AMERICA INC 10040 Mesa Rim Road
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LTE Band 48 (3650 — 3700 MHz)_5 MHz BW / Middle Channel3675 MHz / QPSK / 99%O0BW

Multi¥iew S8  Sps X' spectium2 Spectum 3 #* X spectums

n  Offset ! 0 Compatibl
e Att 20dB  SWT 0 s 00 Mode
1 Occupied Bandwidth

CF 3.675 GHz 691 pts

2 Marker Table

Type " Ref " Trc V-value
M1 1 6 11.10 dB

Tl 1

T2 1

14:21:02 25.06.2018

Spectrum 10

e 1Pk Ma: 2l
M1[1] 11.10 dBm
3.6757600 GHz

1.5 MHz/ Span 15.0 MHz

Function Function Result
4.484524662 MHz

LTE Band 48 (3650 — 3700 MHz)_5 MHz BW / Middle Channel3675 MHz / QPSK / 26dB BW

X spectum o ¥ X spectru

Ref Level n  Offset
= Att SWT
1 Frequency Sweep

CF 3.675 GHz 691 pts
2 Marker Table

Type | Ref " Tr X Value V-Value

M1 3.673784 GHz

T2

14:21:40 25.06.2018

Compatible

10.30 dBm
T Hz dB

@ 1Pk Max =21
M1[1] 10.30 dBm
3.6737840 GHz

1.5MHz/ Span 15.0 MHz

Function Function Result
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2441

242
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BAND EDGE

Specification Reference

FCC 47 CFRPart2, Clause 2.1051

FCC 47 CFR Part 96, Clause 96 41(e)(1)(3)
FCC 47 CFRPart90, Clause 90.1323(a)
RSS-192, Clause 5.5

RSS-197, Clause 5.7

Standard Applicable

FCC47 CFRPart96.41:

(e) 3.5 GHz Emissions and Interference Limits - (1) General protection levels. Exceptas otherwise
specified in paragraph (e)(2) of this section, for channeland frequency assignments made by the SAS to
CBSDs, the conducted power of any emission outside the fundamental emission (whether in or outside
of the authorized band) shall not exceed -13 dBm/MHz within 0-10 megahertz above the uper SAS-
assigned channel edge and within 0-10 megahertz below the lower SAS-assigned channel edge. At all
frequencies greater than 10 megahertz above the upper SAS assigned channel edge and less than 10
MHz below the lower SAS assigned channel edge, the conducted power of any emission shall not exceed
-25 dBm/MHz. The upper and lower SAS assigned channel edges are the upper and lower limits of any
channel assigned to a CBSD by an SAS, or in the case of multiple contiguous channels, the upperand
lower limits of the combined contiguous channels.

RSS-192, Clause 5.5:

The unwanted emissions shall comply with the following limits:

(i) In any 30 kHz bandwidth, the unwanted emission spectral density thatis relative to the inband
spectral density shall be attenuated at least to the limits shown in Table 1 according to the equipment
modulation. The attenuation shall be linearly interpolated between the turning point attenuation limits.
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Table 1: Attenuation of Unwanted Emission Limits for Various Access Schemes
Orthogonal Frequency Division Multiple Access (OFDMA)

Turning Point 0 0.21 0.56 1.5 2

(E/ChS)

EMO =12 8 dB 25 dB 27 dB 50 dB 50 dB

EMO=4 8dB 2 32 dB 50 dB 50dB

EMO=20 8 dB 32 dB 38 dB 50 dB 50 dB
Code Division Multiple Access (CDMA)

Turning Point 0 0.3 0.5 1 2

(E/ChS)

EMO Not applicable 0dB 25 dB 25 dB 45 dB 45 dB
Frequency Division Multiple Access (FDALA)

Turning Point 0 0.1 0.35 1 2

(F/ChS)

EMO =2 23 dB 25 dB 25 dB 45 dB 45 dB

EMO =3 27dB 29dB 29 dB 45 dB 45 dB

EMO=4oré6 31dB 33 dB i3 dB 45 dB 45 dB
Time Division Multiple Access (TDAA)

Turning Point 0 0.3 0.56 1.5 2

(E/ChS)

EMO =12 Not 25 dB 25dB 45 dB 45 dB

applicable
EMO=4 Not 32dB 37dB 45 dB 45 dB
applicable
EMO=06 13 dB 34 dB 42 dB 45 dB 45 dB

The offset frequency from the block edge, F, at each turning point can be determined as follows:
F = ChS * (Turning Point); where ChS is defined as the frequency spacing between the centre frequencies
of two adjacent channels.

EMO is the equivalent modulation order of the transmitter, defined as log2 (humber of discrete states
which may be assigned to each symbol). For example, for quadrature amplitude modulation (QAM):
2=4 QAM
4 =16 QAM
6 =64 QAM

(i) In any 1.0 MHz band that is removed from the assigned centre frequency by more than £250% of the
necessary bandwidth, the power of any emission must be attenuated below P, ., by atleast 43 + 10
l0g10(Pyean) dB, or 70 dB, whichever is less stringent. Pmean is the mean output power of the
transmitter in watts.
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244

245

246

247

248
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FCC 47 CFRPart90.1323:

(a) The power of any emission outside a licensee’s frequency band(s) of operation shallbe attenuated
below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by atleast
43 + 10 log (P) dB. Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz or less, butatleast one percent of the emission bandwidth
of the fundamental emission of the transmitter, provided the measured energy is integrated overa 1
MHz bandwidth.

RSS-197, Clause 5.7:

The unwanted emissions shall be measured atthe frequencies of the highest and lowest channel of all
bandwidths and types of modulation that the equipment can operate with a resolution bandwidth of

1 MHz or less, butat least 1% of the occupied bandwidth of the transmitter, provided that the measured
power is integrated over a1 MHz bandwidth.

The power of any emissions outside the frequency band 3650-3700 MHz shall be attenuated below the
channeltransmitter power P (dBW) by 43 + 10 Log (p), where p is measured in watts.

Equipment Under Test and Modification State

Serial No: AZ280418A00132 / Test Configuration A

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

July 01 and 10, 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 25.2-26.8°C
Relative Humidity 444-493 %
ATM Pressure 99.0-99.1 kPa

Additional Observations

e Thisis a conducted test.

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

e All channel bandwidth, RB Size and offset and modulation are verified. Only the worst case
modulation (QPSK) for band edge verification presented in this testreport.

Test Results

See attached test plots.
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LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Low Channel 3552.5 MHz 1 RB 0 offset
Low Band Edge

MultiVien X spm2 £ X spus

Ref Level n  Offset 17 Compatible SGL
s Att B = SWT 2 Mode A Count 100/100
1 Frequency Sweep © 1Pk Avg
m1[1] -26.31 dBm

i)

I

s

\
i

5000 pts

12:51:12 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Low Channel 3552.5 MHz Full RB
Low Band Edge

MultiVien X spm2 £ X spus

Ref Level n  Offset 17 Compatible SGL
s Att B = SWT 2 Mode A Count 100/100
1 Frequency Sweep o 1p)
m1[1] -31,
3.55000000 GHz

5000 pts 3.551 GHz
Ready

12:55:13 01.07.2018
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L

L'\ W \‘Iﬂ‘ Wl

ST d

) \JAN\‘\,,\\UMJ’L ; J\“ e
il ,WJ‘J

I
| [T ) i .
Wkt iy r It AN M eyt i

5000 pts
13:00:59 01.07.2018

Yy o

America
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / High Channel 3647.5 MHz 1 RB 24 offset
High Band Edge

SGL
Count 100/100
* 1Pk g

]
-23.48 dBm
3.6500000 GHz

g bt A NS |

LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / High Channel 3647 .5 MHz Full RB
High Band Edge

N

e Att ® Mode

1 Frequency Sweep

!
M
| "I’W"nJ‘-"M

“*M‘ I‘“\)\“l‘\ [

]
P P T
Wy | U\JL,,.\‘W,NU WA

(97 YR NPT R W ) R SRR S TN SO

5000 pts
12:58:29 01.07.2018

SGL
Count 100/100
® 1Pk Avg
-31.56 dBm
3.6500000 GHz
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LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Low Channel3555 MHz 1 RB 0 offset

Low Band Edge

spam X spmz ¥ X spms ! X a7 X s

Ref Level Compatible
° Att 0 Mode
1 Frequency Sweep

m1[1]

‘“ J
/| “‘Lm‘J'

J"‘\‘ | { i
i A N,,‘.\‘,u\,ﬁlmlm,.‘,‘\WM
Ny
NPTRTIPA L Al

5000 pts
Ready

16:33:50 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Low Channel 3555 MHz Full RB
Low Band Edge

spam X spmz X spms ! X a7 X s
Ref Level Compatible
® Att 0 Mode
1 Frequency Sweep
M1[1] -33.21 dBm
3.55000000 GHz

PN

™ e T Pl

Y, )iy fv

5000 pts
Ready

16:34:19 01.07.2018
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LTE Band 48 (3550 —3650 MHz)_10 MHz BW / QPSK / High Channel 3645 MHz 1 RB 49 offset
High Band Edge

Mult * X pm2 ¥X spas ! X sz WX g1

Ref Level Offset 1 Compatible
= Att 0 Mode Count 100,
1 Frequency Sweep o 1P
M1[1] | -35.11dBm
3.6500000 GHz

iy A
N ey A1 ) .
N g oyt g PR R T ok sl A AR cuy piehes c  aympvemfyE

5000 pts
Ready  ([ITITTTD

16:32:09 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / High Channel 3645 MHz Full RB
High Band Edge

2 spam X w2 ¥ X s ! X sz WX s
RefLevel Offset 1 Compatible
s Att 0 Mode Count 100/100
1 Frequency Sweep g
M1[1] | -33.58 dBm
3.6500000 GHz

Wy
M)th“,“ "
™
i W

"”‘\“WMR‘““\’""'“‘W M‘"\n
&l

W
l o
ety wqu.\,u,w_ﬁ.ﬂ.W«-‘Wwwmrww\r..«,-’\ﬁ~uA-\-..v,,r*\»-nv~A.uy..r\,.*,.,‘,.-,w.y,...wh,‘m-mwm'

5000 pts
Ready  ([ITITTTD

16:31:40 01.07.2018
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LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Low Channel 3557.5 MHz 1 RB 0 offset
Low Band Edge

Multi¥iew * X pm2 ¥X spms X spmo X a7 X s

Ref Level n Offset 17 RBW 200 Compatible SGL
° Att B = SWT ° VBW 1 MHz Mode Al Count 100/100
1 Frequency Sweep

o .

¥

A%
l.mwwywwWMW m‘wM.M'vIJumW’j‘i‘Jllﬂw“”‘w\'

i P
VOV AV oS e M‘*"*“”WMMMWA

5000 pts

Ready

16:36:48 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Low Channel3557.5 MHz Full RB
Low Band Edge

Multi¥iew * X pm2 ¥X spms X spmo X a7 X s

Ref Level n  Offset 17 RBW 200 Compatible SGL
= Att B ° SWT S VBW 1MHz Mode Al
1 Frequency Sweep

M1[1]

y
" P W’WW’MMM‘M M,».wwww.wwwf'
ORI Ly

o o e MW"N#\W‘W‘\“WW’NM* h

s MW.W‘WMW‘/“’N‘W"'“" it e

5000 pts 3.551 GHz
Ready

16:36:15 01.07.2018
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LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / High Channel 3642.5 MHz 1 RB 74 offset
High Band Edge

MultVies # X pm2  ¥X spams X spms

RefLevel 20.00 dBm  Offset 17 5 @ RBW 200kHz  Compatibl 3 SGL
= Att SWT VBW 1 MHz Mode Count 100/100
1 Frequency Sweep * 1Pk Avg
M1[1] | -36.50 dBm
3.6500000 GHz

‘i\ﬁ
“M.,»w

h\\ "
"MM”""'MM,MJ L*W . bl ’ .
'\Wr\wwamamwmwwrﬁvv-.vmwvrMM%,w«1ywn.¢~\ﬂ.hw,~vrrrw\'m\«WM'N-/W T L L L B R

5000 pts
Ready

16:29:44 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / High Channel 3642.5 MHz FullRB
High Band Edge

#* X spmz ¥ X spms i X sz ¥ X s
Ref Level n  Offset 17 2 Compatible SGL
e Att B = SWT A Count 100/100
1 Frequency Sweep ® 1Pk J
M1[1] | -33.73 dBm
3.6500000 GHz

¥ Vi,
MM*W'WM

bl '
W hmww«w.ﬂww"k,mw e
el gy
ﬂ’v
A s oSl T i bt g

5000 pts

Ready

16:30:19 01.07.2018
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LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / Low Channel3560 MHz 1 RB 0 offset
Low Band Edge
Multi¥iew ¥* X spm2 * X spms X spmb X spm7 ¥* X s
Ref Level gl Offset 17 RBW 200 Compatible SGL
° Att B = SWT ° VBW 1 MHz Mode Al Count 100/100
1 Frequency Sweep © 1Pk
M1[1] -28.98 dBi
3.55000000 GH;
[ | ‘;) W
. B il
™ LTI ONT w. e
[AR———— / \‘\wwvmwhmw-w««l»wvmr«w«‘AWWW*"J'“"“M"‘WN’M i 'M .
5000 pts
Ready
16:37:36 01.07.2018
LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / Low Channel 3560 MHz Full RB
Low Band Edge
Multi¥iew ¥* X spm2 * X spms X spmb X spm7 ¥* X s
Ref Level gl Offset 17 RBW 200 Compatible SGL
° Att B = SWT ° VBW 1 MHz Mode Al
1 Frequency Sweep
M1[1]
e mwwww
,,Vw“"»WMMHW‘M""W‘M‘WM'NMWWWWW\M o L Ll
T
e il
5000 pts 3.551 GHz
Ready
16:38:16 01.07.2018
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LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / High Channel 3640 MHz 1 RB 99 offset

High Band Edge

X spmb X a7 %X s

Ref Level n RBW 200 kHz Compatible
= Att VBW 1MHz Mode
1 Frequency Sweep
M1[1]

3.6500000 GHz

|

[
I
MWLWMWA M‘ N

oy
WA oy by oo AR gk A St

5000 pts

Ready  [TTITIID [ rabriod

16:29:09 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / High Channel 3640 MHz Full RB
High Band Edge

* X spmz m: X spmo X sz WX s
ReflLevel 20.00 dBm  Offset 17.80 c RBW 200 kHz Compatible SGL
e Att SWT VBW 1 MHz Mode Count 100/100
1 Frequency Sweep ® 1Pk Avg
M1[1] | -32.06 dBm
3.6500000 GHz

!
MN»MM\W_, s

W»Mww,wﬁww
" RIS IS iy AN b g AN

5000 pts

w 01.07.2018
T B i

16:28:19 01.07.2018
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LTE Band 48 (3650 — 3700 MHz)_5 MHz BW / QPSK / High Channel 3652.5 MHz 1 RB 0 offset
Low Band Edge

Ref Level 30.00 dBm ] kHz ~Compatible SGL
= Att kHz Mode Al Count 100/100
1 Frequency Sweep o1l r
mM1[1] -29.05 dBm

3.65000000 GHz

j TR n
ML “‘I\H\‘\_p

wMHJ‘

T
ol o
‘ \ I \

5000 pts
Ready

10:04:22 10.07.2018

LTE Band 48 (3650 — 3700 MHz)_5 MHz BW / QPSK / Low Channel 36525 MHz Full RB
Low Band Edge

#* X spectnums
50 n 8 Compatible SGL
e Att SWT 2 Mode Al Count 100/100
1 Frequency Sweep 1Pk
M1[1] -32,09 dBm
3.65000000 GHz

5000 pts

Ready  [TTITIID

09:59:01 10.07.2018
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LTE Band 48 (3650 —3700 MHz)_5 MHz BW / QPSK / High Channel 3697.5 MHz 1 RB 24 offset
High Band Edge

Ref Level 30.00 dBm S kHz ~Compatible SGL
s Att kHz  Mode A Count 100/100
O r

-31.77 dBm
3.70000000 GHz

o
i
I
Il

T A
M W'\ \UH“ M () ﬂh‘!

‘ |
WL TN
bl L Ik il

i
LR
I

! J“‘«‘u

5000 pts
Ready

10:23:32 10.07.2018

LTE Band 48 (3650 — 3700 MHz)_5 MHz BW / QPSK / High Channel 3697.5 MHz Full RB
High Band Edge

Ref Level n Compatible SGL
S Att J 2 Mode Al Count 100/100
1 Frequency Sweep ® 1Pk J
-30.91 dBm
3.70000000 GHz

5000 pts

Ready

10:22:52 10.07.2018
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LTE Band 48 (3650 — 3700 MHz)_10 MHz BW / QPSK / Low Channel3655 MHz 1 RB 0 offset

Low Band Edge

MultView 23

Ref Level
° Att
1 Frequency Sweep

,/N.Mrv.n,4‘ﬂ.¢,l~\,.|,n]|\<,f'-\‘l“
3.64 GHz

10:07:45 10.07.2018

¥* X

Compatible SGL
Mode Count 100/100
.ip ir
M1[1] -32.15 dBm
3.65000000 GHz

i
s'v"r\l
: “J‘UJI‘\J\(U.Mww

LS
|!v,f\ﬂ'\v‘hu|,,l,‘,ﬂ.\w lh.J‘.'f

b
M ) \““«"“M'l"ft""‘\““J‘l%

5000 pts 3.651 GHz
Ready

LTE Band 48 (3650 —3700 MHz)_10 MHz BW / QPSK / Low Channel 3655 MHz Full RB

Low Band Edge

Ref Level
° Att
1 Frequency Sweep

10:08:29 10.07.2018

Compatible SGL
Mode Count 100/100
o 1Pk Avg
m1[1] -31.90 dBm
3.65000000 GHz

A0 ot A g
,,_f.,,qﬂﬂv_,r,w,.m \‘M prr Ao

5000 pts

Ready
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LTE Band 48 (3650 —3700 MHz)_10 MHz BW / QPSK / High Channel 3695 MHz 1 RB 49 offset
High Band Edge

* X spec

Ref Level Offset Compatible SGL
° Att 1 SWT 3 Mode Count 100/100
1 Frequency Sweep ol ir

-32.08 dBm
3.70000000 GHz

\“
‘N\\h

b
) |L "
ku \llll““ m “;'n‘.'
i ’ w-m‘,‘m\ﬂ...w "

‘ A
‘ Wbt b

|
““F“r”"""\l'll”‘m“r‘.\'t'\fl“"’WMJ'% bl

oY
ik
i \'ﬂn’Inw‘\“,‘/,1|M,-/‘”m,j\

5000 pts 1.1 MHz/

Ready  [TTITIID [

10:20:56 10.07.2018

LTE Band 48 (3650 — 3700 MHz)_10 MHz BW / QPSK / High Channel 3695 MHz Full RB
High Band Edge

MultiView 38 #* X spectumz #* X spectrum3 X spectru
Ref Level 30.00 Offset B ® RBW 100kHz Compatible SGL
s Att 1 SWT ° Mode Count 100/100
1 Frequency Sweep ® 1Pk Avg
-32.61 dBm
3.70000000 GHz

n
Wl

N I
Al o i

5000 pts
Ready I [

10:21:50 10.07.2018
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LTE Band 48 (3650 —3700 MHz)_15 MHz BW / QPSK / Low Channel 3657.5 MHz 1 RB 0 offset
Low Band Edge

MultiView 385 Spectum #* X spectum2 #* X spectum3 ¥ X spectums

RefLevel 30.00 dBm  Offset 18,80 dB ® RBW 200kHz Compatible SGL
s Att SWT ° VBW 1MHz Mode Count 100/100
1 Frequency Sweep wr
m1[1] -28.04 dBm
3.65000000 GHz

o,
) “’W
ey b ol ,{\JMW
w‘-‘n\wm«wwl«)m.wW«MMWMMWMWW” M”“\M\‘W»«MMLLv-erwl*»*l”‘Wu““W‘"'” i

5000 pts

Rowdy LI 00 oot

10:09:47 10.07.2018

LTE Band 48 (3650 — 3700 MHz)_15 MHz BW / QPSK / Low Channel3657.5 MHz Full RB
Low Band Edge

Multi¥iew e actrum 3 ¥ X spectn
Ref Level 200kHz Compatible SGL
e Att s d At Count 100/100
1 Frequency Swe: © 1Pk Avg
M1[1] -29.69 dBm
3.65000000 GHz

f

it l"MV

i w‘\m,'w,w«.«‘ww'ﬂm»ﬂ»-‘“qﬂ""""“\wu'\r'wrﬂ'w
e T !
w.uwmw.\wwmrme.WWW»‘W‘ A L kA

5000 pts

Rowdy LI 02 oore00e

10:10:35 10.07.2018
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LTE Band 48 (3650 — 3700 MHz)_15 MHz BW / QPSK / High Channel 3692.5 MHz 1 RB 74 offset
High Band Edge

SGL
Count 100/100
O wr
-39.49 dBm
3.70000000 GHz

)

| [MWW

“lJ I
}’\ MPWNJWL’L'MYWWMMVM ,ﬁj\lh'wwNLMI‘MA,,WLM%WM MM'NM,LMM‘J!«!W#”\‘P

v,u«Jmman‘“mhmJﬁMmW\l«wl\.y,w.&ﬂw

5000 pts 1.1 MHz/

R

10:18:11 10.07.2018

LTE Band 48 (3650 — 3700 MHz)_15 MHz BW / QPSK / High Channel 3692.5 MHz FullRB
High Band Edge

SGL
® iz Count 100/100
1 Frequency Sweep ® 1Pk Avg
-29.67 dBm
3.70000000 GHz

Wy

Yot
AP o g,

' FifinHh W‘WWW'W‘“‘M‘A\"““*‘"W“W‘MW-W”'\“"W“'W""‘”Wmml e

Mt by

5000 pts
w— 10.07.2018
Ready  ([ITITTTD T 72

10:17:21 10.07.2018
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LTE Band 48 (3650 — 3700 MHz)_20 MHz BW / QPSK / Low Channel3660 MHz 1 RB 0 offset
Low Band Edge

MultiView 385 Spectum #* X spectum2 #* X spectum3 ¥ X spectums

RefLevel 30.00 dBm  Offset 18,80 dB ® RBW 200kHz Compatible SGL
s Att SWT ° VBW 1MHz Mode Count 100/100
1 Frequency Sweep wr
m1[1] -39.75 dBm
3.65000000 GHz

|
ﬂ“ |
MWM

'W'”‘ e wl,"lwﬂ‘“*l‘w
a‘u&wm,«wwww ' ‘L"jw,x,dl.‘,wul,.J,,‘W,\NJJ“\IW,J“J\.[MLMM\I,M\V-,\MMWWWL,U»-\"W ”'ﬂww\”w i

5000 pts 1.1 MHz/

Rowdy LI o2 oor e

10:12:22 10.07.2018

LTE Band 48 (3650 — 3700 MHz)_20 MHz BW / QPSK / Low Channel 3660 MHz Full RB
Low Band Edge

Multi¥iew e actrum 3 ¥ X spectn
Ref Level 200kHz Compatible SGL
e Att s d At Count 100/100
1 Frequency Swe: © 1Pk Avg
M1[1] -30.63 dBm
3.65000000 GHz

!
.
1 W“L
,M"XM’MW

) . Mgty
VAP ’{H“W‘4}\‘M,wnw1v‘,.1ﬁwnM,',ﬂ\.1|'”MMMWW,MWWW'WVWM\WWM{MM’WWWMM‘W%‘F”MFMVWW i

5000 pts
m w— 10.07.2018

10:11:32

10:11:33 10.07.2018
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LTE Band 48 (3650 —3700 MHz)_20 MHz BW / QPSK / High Channel 3690 MHz 1 RB 99 offset
High Band Edge

Ref Level 200kHz Compatible SGL
e Att s d Aut Count 100/100
1 Frequency Swe W
-36.28 dBm

3.70000000 GHz

wﬂ“‘ﬁ"\l«‘n’\w\m M\l | e
ot , i
AL N NSRRI _——

5000 pts
Ready

10:14:51 10.07.2018

LTE Band 48 (3650 — 3700 MHz)_20 MHz BW / QPSK / High Channel 3690 MHz Full RB
High Band Edge

MultiView 38 ect 3 X spectn
Ref Level Hz Compatible
e Att Count 100/100
1 Frequency Swei ® 1Pk Avg
-30.99 dBm
3.70000000 GHz

Hibyp,
UL TTYIRRTRIT
bt WhWwan‘l,‘(’*‘wm\w"”‘(hww’wW’MMMWWNWM‘MMVMWW./»ww»‘mk‘n\w,LNWwww.;awwmwﬁ\w\wpw\‘rﬁ"\'lw\w,r»/ﬁ*ﬂ‘yh“wf"tﬂ,‘

5000 pts

w— 10.07.2018
T B e

10:15:36 10.07.2018
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CONDUCTED SPURIOUS EMISSIONS

Specification Reference

FCC 47 CFRPart2, Clause 2.1051

FCC 47 CFR Part 96, Clause 96 .41(e)(1)(2)(3)
FCC 47 CFRPart90, Clause 90.1323(a)
RSS-192, Clause 5.5

RSS-197, Clause 5.7

Standard Applicable

FCC47 CFRPart96.41:

(e) 3.5 GHz Emissions and Interference Limits - (1) General protection levels. Exceptas otherwise
specified in paragraph (e)(2) of this section, for channeland frequency assignments made by the SAS to
CBSDs, the conducted power of any emission outside the fundamental emission (whether in or outside
of the authorized band) shall not exceed -13 dBm/MHz within 0-10 megahertz above the uper SAS-
assigned channel edge and within 0-10 megahertz below the lower SAS-assigned channel edge. At all
frequencies greater than 10 megahertz above the upper SAS assigned channel edge and less than 10
MHz below the lower SAS assigned channel edge, the conducted power of any emission shall not exceed
-25 dBm/MHz. The upper and lower SAS assigned channel edges are the upper and lower limits of any
channel assigned to a CBSD by an SAS, or in the case of multiple contiguous channels, the upperand
lower limits of the combined contiguous channels.

(2) Additional protection levels: Not withstanding paragraph (d)(1) of this section, the conducted power
of any emissions below 3530 MHz or above 3720 MHz shall not exceed -40dBm/MHz.

RSS-192, Clause 5.5:

The unwanted emissions shall comply with the following limits:

(i) In any 30 kHz bandwidth, the unwanted emission spectral density thatis relative to the inband
spectral density shall be attenuated at least to the limits shown in Table 1 according to the equipment
modulation. The attenuation shallbe linearly interpolated between the turning point attenuation limits.
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Table 1: Attenuation of Unwanted Emission Limits for Various Access Schemes
Orthogonal Frequency Division Multiple Access (OFDMA)

Turning Point 0 0.21 0.56 1.5 2

(E/ChS)

EMO =12 8 dB 25 dB 27 dB 50 dB 50 dB

EMO=4 8dB 27dB 32 dB 50 dB 50dB

EMO=20 8 dB 32 dB 38 dB 50 dB 50 dB
Code Division Multiple Access (CDMA)

Turning Point 0 0.3 0.5 1 2

(E/ChS)

EMO Not applicable 0dB 25 dB 25 dB 45 dB 45 dB
Frequency Division Multiple Access (FDALA)

Turning Point 0 0.1 0.35 1 2

(F/ChS)

EMO =2 23 dB 25 dB 25 dB 45 dB 45 dB

EMO =3 27dB 29dB 29 dB 45 dB 45 dB

EMO=4oré6 31dB 33 dB i3 dB 45 dB 45 dB
Time Division Multiple Access (TDAA)

Turning Point 0 0.3 0.56 1.5 2

(E/ChS)

EMO =12 Not 25 dB 25dB 45 dB 45 dB

applicable
EMO=4 Not 32dB 37dB 45 dB 45 dB
applicable
EMO=06 13 dB 34 dB 42 dB 45 dB 45 dB

The offset frequency from the block edge, F, at each turning point can be determined as follows:
F = ChS * (Turning Point); where ChS is defined as the frequency spacing between the centre frequencies
of two adjacent channels.

EMO is the equivalent modulation order of the transmitter, defined as log2 (number of discrete states
which may be assigned to each symbol). For example, for quadrature amplitude modulation (QAM):
2=4 QAM
4 =16 QAM
6 =64 QAM

(i) In any 1.0 MHz band that is removed from the assigned centre frequency by more than £250% of the
necessary bandwidth, the power of any emission must be attenuated below P, ., by atleast43 + 10
l0g10(Pmean) dB, or 70 dB, whichever is less stringent. Pmean is the mean output power of the
transmitter in watts.
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FCC 47 CFRPart90.1323:

(a) The power of any emission outside a licensee’s frequency band(s) of operation shallbe attenuated
below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by atleast
43 + 10 log (P) dB. Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz or less, butatleast one percent of the emission bandwidth
of the fundamental emission of the transmitter, provided the measured energy is integrated overa 1
MHz bandwidth.

RSS-197, Clause 5.7:

The unwanted emissions shall be measured atthe frequencies of the highest and lowest channel of all
bandwidths and types of modulation that the equipment can operate with a resolution bandwidth of

1 MHz or less, butat least 1% of the occupied bandwidth of the transmitter, provided that the measured
power is integrated over a1 MHz bandwidth.

The power of any emissions outside the frequency band 3650-3700 MHz shall be attenuated below the
channeltransmitter power P (dBW) by 43 + 10 Log (p), where p is measured in watts.

Equipment Under Test and Modification State

Serial No: AZ280418A00132 / Test Configuration A

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

July 01, 09 and 10, 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 25.2-27.8°C
Relative Humidity 394-493%
ATM Pressure 98.8-99.1 kPa

Additional Observations

e Thisis a conducted test.

® The spectrum was searched from 30 MHz to the 10t harmonic.

®  Only noise floor measurements observed above 26.5 GHz.

e Low, Middle and High channels on all channel bandwidth and modulation are verified. Only the
worstcase channel of each band presented.
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258 Test Results
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Low Channel 3552.5 MHz
9 kHz -3530 MHz
M"::;“Le:l-el n = RBW 1 MHz SGL
B SWT &ms © VBW 3 MHz Count 100/100
1 Frequency Sweep o 1Pk Avg
M1[1] -52.44 dBm
8000 pts 353.0 MHz/
10:13:03 01.07.2018
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Low Channel 3552.5 MHz Full RB
3530 kHz - 3720 MHz according to FCC Part 96
SEEEE—— -
° Att SWT 3 z Count
1 Frequency Sweep O
M2[1] 5 n
3.5560000 GHz
M1[1] -15.90 dBm
\
ll
MMNWWWWMWWMMWW
5000 pts
o v
12:45:46 10.07.2018
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LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Low Channel 35525 MHz Full RB
unwanted emission spectral density Mask according to RSS-192

2

Ref Level m Offset

1 Spectrum Emission Mask

W

CF 3.5525 GHz
2 Result Summary

13:56:02 10.07.2018

691 pts

Sub Block A Center 3.55 GHz
RBW

o

2,5 MHz/

Peak Power 12.51 dBm

Frequency
3.54241 GH:z
3.54718 GHz
3.54844 GHz
3.54987 GHz
3.55502 GHz
3.55663 GHz
3.55815 GHz
3.56252 GHz

Power Abs
-40.57 dBm
-30.56 dBm
-28.71 dBm
-22.96 dBm
-24.12 dBm
-28.82 dBm
-21.56 dBm
-41.30 dBm

Spe.me

1Pk
M1[1] 12,51 dBm
3.5525350 GHz

Span 25.0 MHz

RBW 50.000 kHz
LTE UL

Power Rel

-53.08 dB

-43.07 dB

-41.22 dB

-35.47 dB

-36.63 dB

-41.34 dB

-44.08 dB
-53.81 dB

Ready

3720 MHz - 26.5 GHz

LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Low Channel 3552.5 MHz

RefLevel
s Att
TOF
1 Frequency Sweep

10:14:43 01.07.2018

X' spe.ms

Compatible
Mode

32001 pts

X spe.my

X

Spe.m3

SGL.
Count 100/100

ol
M1[1]—44
26362260 GHz

Ready  [TTITTID
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LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Low Channel 3555 MHz
9 kHz -3530 MHz

i B SWT & ms o vBW 30is Count 1007100

1 Frequency Sweep o 1Pk Avg
M1[1] -45.07 dBm

8000 pts 353.0 MHz/
10:46:50 01.07.2018
LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Low Channel 3555 MHz Full RB
3530 kHz - 3720 MHz according to FCC Part 96
X spm2 X spmS ¥#* X spms X spu ¥* X s X spm3 #* X spma ¥* X
Offset 18 RBW 1 iz Compatible SGL
SWT VBW 3 MHz Mode Counf D_/l
M1[1] X m
3.5490000 GHz
M2[1] -25.69 dBm
3.5610000 GHz
5000 pts
12:41:10 10.07.2018 o
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LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Low Channel3555 MHz full RB
unwanted emission spectral density Mask according to RSS-192

MultiView =2 Spectrum 4

Ref Level m Offset 18

1 Spectrum Emission Mask

CF 3.555 GHz

2 Result Summary
Sub Block A

14:04:18 10.07.2018

80 dB  Compatible

691 pts

5.0 MHz/

Center 3.56 GHz Peak Power 10.21 dBm

RBW Frequency
3.52482 GHz
3.54363 GHz
3.54607 GHz
3.54996 GHz
3.56011 GHz
3.56333 GHz
3.56644 GHz
3.57511 GHz

Power Abs
-43.44 dBm
-34.54 dBm
-31.95 dBm
-26.05 dBm
-27.39 dBm
-29.98 dBm
-24.71 dBm
-43.30 dBm

RBW 50.000 kHz
L

Power Rel

-53.64 dB
-44.75 dB
-42.15 dB
-36.25 dB
-37.60 dB
-40.19 dB
-44.91 dB
-53.51 dB

Ready

1Pk
M1[1] 10.21 dBm
3.5589860 GHz

Span 50.0 MHz

TE UL

LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Low Channel 3555 MHz
3720 MHz - 26.5 GHz

RefLevel
s Att
TOF
1 Frequency Sweep

10:46:07 01.07.2018

X spems X spe.my

Compatible
Mode

32001 pts

X

Spe.m3

SGL.
Count 100/100

Oh

M1[1]—44.
26367240 GHz

Ready  [TTITTID
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LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Low Channel3557.5 MHz
9 kHz -3530 MHz

MultiView 23

Ref Level n ® RBW 1 MHz SGL
B SWT 8 ms © VBW 3 MHz Count 100/100

1 Frequency Sweep © 1Pk Avg
M1[1] -40.53 dBm
3.529779 GHz

8000 pts 353.0 MHz/

10:53:48 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Low Channel3557 5 MHz 1RB 0 offset
3530 kHz - 3720 MHz according to FCC Part 96

X" spm2 X spms X spms X spu * X s X spmz ¥ X spms ¥ X

Offset 18 RBW 1 iz Compatible SGL
SWT VBW 3MHz Mode Count 100/1
M1[1] . m
3.5660000 GHz
M2[1] | -30.14 dBm
3.5490000 GHz

5000 pts

T 10.072018
IO sy

12:25:58 10.07.2018
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LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Low Channel 3557.5 MHz full RB
unwanted emission spectral density Mask according to RSS-192

MultiView =2 Spectrum 4

1 Spectrum Emission Mask

CF 3.5575 GHz

2 Result Summary
Sub Block A

14:19:04 10.07.2018

Ref Level m Offset 18.80 dB Compatible

691 pts

Center 3.56 GHz
RBW

7.5 MHz/

Peak Power 8.14 dBm

Frequency
3.52668 GHz
3.54089 GHz
3.54533 GHz
3.54764 GHz
3.56505 GHz
3.56956 GHz
3.57400 GHz
3.58810 GHz

Power Abs
-43.60 dBm
-37.26 dBm
-32.37 dBm
-29.39 dBm
-27.45 dBm
-34.09 dBm
-36.94 dBm
-45.70 dBm

1Pk
M1[1] 8.14 dBm
3.557400 GHz

Span 75.0 MHz

RBW 50.000 kHz
LTE UL
Power Rel

-51.73 dB

3720 MHz - 26.5 GHz

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Low Channel3557.5 MHz

RefLevel
s Att
TOF
1 Frequency Sweep

10:58:14 01.07.2018

X' spe.ms

Compatible
Mode

32001 pts

Spe.m7

X

Spe.m3

SGL.
Count 100/100

Oh

M1[1]—44
26361540 GHz

Ready  [TTITTID
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LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / Low Channel 3560 MHz
9 kHz -3530 MHz
* X spems X
= RBW 1 MHz Compatibls SGL
3 SWT S ms © VBW 3 MHz Mode Count 10/10
1 Frequency Sweep o 1Pk Avg
M1[1] -40.46 dBm
|
8000 pts 353.0 MHz/
11:13:05 01.07.2018
LTE Band 48 (3550 — 3650 MHz) 20 MHz BW / QPSK / Low Channel 3560 MHz full RB
3530 kHz - 3720 MHz according to FCC Part 96
X Spm2 X Spms ¥* X spms X spa ¥* X s X spm3 %* X" spma ¥* X
Offset 18 RBW 1 iz Compatible SGL
SWT VBW 3 MHz Mode Counf D_/l
M2[1] X m
3.5490000 GHz
M1[1] -29.57 dBm
3.5710000 GHz
5000 pts
11:54:03 10.07.2018 -
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LTE Band 48 (3550 —3650 MHz)_20 MHz BW / QPSK / Low Channel 3560 MHz full RB
unwanted emission spectral density Mask according to RSS-192
MultiView =2 Spectrum 4
Ref Level m Offset 18.80 dB Compatible
1 Spectrum Emission Mask © 1Pk
M1[1] 10.53 dBm
3567270 GHz
CF 3.56 GHz 691 pts 10.0 MHz/ Span 100.0 MHz
2 Result Summary
Sub Block A Center 3.56 GHz Peak Power 10.53 dBm RBW 100.000 kHETE oL
RBW Frequency Power Abs Power Rel
3.51935 GHz -46.38 dBm -56.91 dB
3.53873 GHz -34.99 dBm -45.52 dB
3.54214 GHz -34.33 dBm -44.86 dB
3.54978 GHz -30.31 dBm -40.84 dB
3.57007 GHz -30.16 dBm
3.57697 GHz -34.54 dBm -45.07 dB
3.58186 GH:z -34.82 dBm -45.35 dB
3.60036 GHz -46.50 dBm -57.03 dB
ready  [ITITITT
14:33:55 10.07.2018
LTE Band 48 (3550 —3650 MHz)_20 MHz BW / QPSK / Low Channel 3560 MHz
3720 MHz - 26.5 GHz
X spems X" spe X" spems -
Ref Level Compatible SGL
= Att Mode Count 100/100
TOF
1 Frequency Sweep o1
M1[1]—4!
26.,369380 GHz
32001 pts
Ready  [TTITTID
11:15:44 01.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Middle Channel 3600 MHz
9 kHz -3530 MHz
P b SwT e ms < VW 3Kie Gount 100/100
1 Frequency Sweep © 1Pk Avg
M1[1] -57.13 dBm
8000 pts 353.0 MHz/
10:17:32 01.07.2018
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Middle Channel 3600 MHz full RB
3530 kHz - 3720 MHz according to FCC Part 96
X spm2 X spmS ¥#* X spms X spu * X s X spmz X spme * X
Offset 18 RBW 1 iz Compatible
SWT VBW 3 MHz Mod
1 Frequency Sweep
3.5965000 GHz
M1[1] -14.89 dBm
3.6035000 GHz
M\JMMMWWWWWMWWNWM
5000 pts
oy SRR
11:20:58 10.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Middle Channel 3600 MHz full RB
unwanted emission spectral density Mask according to RSS-192
s X" spemd
Ref Level m  Offset
1 Spectrum Emission Mask © 1Pk
M1[1] 13.52 dBm
3.6007340 GHz
CF 3.6 GHz 691 pts 2.5 MHz/ Span 25.0 MHz
2 Result Summary
Sub Block A Center 3.60 GHz Peak Power 13.52 dBm RBW 50,000 kHZLTE oL
RBW Frequency Power Abs Power Rel
3.58987 GH:z -38.76 dBm -52.27 dB
3.59465 GHz -29.31 dBm -42.82 dB
3.59591 GHz -27.58 dBm -41.10 dB
3.59748 GHz -19.03 dBm
3.60252 GHz -22.16 dBm
3.60420 GHz -28.35 dBm -41.87 dB
3.60561 GHz -30.35dBm -43.87 dB
3.61027 GHz -38.82 dBm -52.34 dB
Ready
13:50:37 10.07.2018
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Middle Channel 3600 MHz
3720 MHz - 26.5 GHz
X spems X" spe X" spems -
Ref Level Compatible SGL
= Att Mode Count 100/100
TOF
1 Frequency Sweep o1
M1[1]—4%
26,360830 GHz
32001 pts
Ready  [TTITTID
10:15:57 01.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Middle Channel 3600 MHz
9 kHz -3530 MHz
i b SwT s s = VW SN Gount 100/100
1 Frequency Sweep o 1Pk Avg
M1[1] -53.53 dBm
8000 pts 353.0 MHz/
10:41:29 01.07.2018
LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Middle Channel 3600 MHz full RB
3530 kHz - 3720 MHz according to FCC Part 96
X spm2 X spms X spms X spu * X s X spmz ¥ X spms ¥ X
Offset 18 RBW 1 MHz Compatible SGL
SWT VBW 3MHz Mode Count 100/1
1 Frequency Sweep A g
M2[1] 5 m
3.5940000 GHz
M1[1] | -24.46 dBm
3.6060000 GHz
)
%WWWWWWMWWWMWM
5000 pts
11:28:37 10.07.2018 B
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Middle Channel 3600 MHz full RB
unwanted emission spectral density Mask according to RSS-192
MultiView =2 Spectrum 4
Ref Level m Offset 18.80 dB Compatible
1 Spectrum Emission Mask © 1Pk
M1[1] 10.38 dBm
3.5998600 GHz
CF 3.6 GHz 691 pts 5.0 MHz/ Span 50.0 MHz
2 Result Summary
Sub Block A Center 3.60 GHz Peak Power 10.38 dBm RBW 50,000 kHZLTE oL
RBW Frequency Power Abs Power Rel
3.57953 GH:z -44.55 dBm -54.93 dB
3.58878 GHz -34.42 dBm -44.81 dB
3.59159 GHz -30.08 dBm -40.46 dB
3.59496 GHz -25.07 dBm -35.46 dB
3.60570 GHz -27.59 dBm -37.97 dB
3.60841 GHz -30.24 dBm -40.63 dB
3.61071 GHz -33.87 dBm -44.25 dB
3.62054 GHz -44.78 dBm -55.17 dB
Ready
14:03:29 10.07.2018
LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Middle Channel 3600 MHz
3720 MHz - 26.5 GHz
X spems X" spe X" spems -
Ref Level Compatible SGL
= Att Mode Count 100/100
TOF
1 Frequency Sweep o1
M1[1]—4!
26.367240 GHz
32001 pts
Ready  [TTITTID
10:46:07 01.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Middle Channel 3600 MHz
9 kHz -3530 MHz

MultiView 38
SGL

Ref Level n ® RBW 1 MHz
Count 100/100

B SWT 8ms © VBW 3 MHz
® 1Pk Avg

M1[1] -57.32 dBm

2.892179 GHz

1 Frequency Sweep

|
\-F.AWWMWW'WMWWWM

8000 pts 353.0 MHz/

10:52:52 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Middle Channel 3600 MHz full RB
3530 kHz - 3720 MHz according to FCC Part 96

X" spm2 X spms X spms X spu * X s X spmz ¥ X spms ¥ X

SGL

z Compatible
Count 100/1

Offset 18 RBW 1 MHz

SWT VBW 3MHz Mode
1 Frequency Sweep

M2[1] E m

3.5915000 GHz

M1[1] | -27.94 dBm

3.6085000 GHz

= 10.07.2018
== 11:33:11

11:33:11 10.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Middle Channel 3600 MHz full RB
unwanted emission spectral density Mask according to RSS-192

MultiView =2 Spectrum 4

Ref Level

1 Spectrum Emission Mask

CF 3.6 GHz

2 Result Summary
Sub Block A

14:15:42 10.07.2018

Offset 18

80 dB  Compatible

691 pts

Center 3.60 GHz
RBW

7.5 MHz/

Peak Power 8.69 dBm

Frequency
3.56929 GHz
3.58306 GHz
3.58728 GHz
3.59124 GHz
3.60755 GHz
3.61228 GHz
3.61628 GHz
3.63049 GHz

Power Abs
-44.64 dBm
-36.46 dBm
=32.32 dBm
-27.89 dBm
-26.27 dBm
-32.06 dBm
-37.23 dBm
-44.00 dBm

* 1Pk
8.69 dBm
3.598850 GHz

M1[1]

Span 75.0 MHz

RBW 50.000 kHz
LTE UL
Power Rel
-53.33 dB

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Middle Channel 3600 MHz
3720 MHz - 26.5 GHz

RefLevel
s Att
TOF
1 Frequency Sweep

10:58:14 01.07.2018

X' spe.ms

Compatible
Mode

32001 pts

X spe.my X

Ready

Spe.m3 i

SGL.
Count 100/100

O}
-44,
26.361540 GHz

M1[1]

T
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America

LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / Middle Channel 3600 MHz
9 kHz -3530 MHz

MultiView 38
SGL

Ref Level n ® RBW 1 MHz
Count 100/100

B SWT 8ms © VBW 3 MHz
® 1Pk Avg

M1[1] -52.93 dBm

3.529779 GHz

1 Frequency Sweep

[ »m,wmwﬂwmmw WMW“W]

8000 pts 353.0 MHz/

11:08:25 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / Middle Channel 3600 MHz full RB
3530 kHz - 3720 MHz according to FCC Part 96

X" spm2 X spms X spms X spu * X s X spmz ¥ X spms ¥ X

SGL

z Compatible
Count 100/1

Offset 18 RBW 1 MHz

SWT VBW 3MHz Mode
1 Frequency Sweep

M2[1] ¥ m

3.5890000 GHz

M1[1] | -27.99 dBm

3.6110000 GHz

5000 pts

= 10.07.2018
== 11:41:19

11:41:20 10.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America

LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / Middle Channel 3600 MHz full RB
unwanted emission spectral density Mask according to RSS-192

MultiView =2 Spectrum 4

Ref Lev: n  Offset 1 5 Compatible R

1 Spectrum Emission Mask o1p

M1[1] 11.20 dBm
3.606990 GHz

CF 3.6 GHz 691 pts 10.0 MHz/ Span 100.0 MHz
2 Result Summary
Sub Block A Center 3.60 GHz Peak Power 11.20 dBm RBW 100.000 kHz
LTE UL
Range Low Range Up Frequency Power Abs Power Rel ALimit
3.55848 GH:z -47.00 dBm -58.20 dB -13.20 dB
3.57873 GHz -34.43 dBm -45.63 dB -3.63 dB
3.58378 GHz 33.60 dBm -44.80 dB -10.80 dB
3.58993 GHz -29.88 dBm -41.08 dB -28.08 dB
3.61007 GHz -29.23 dBm -40.43 dB -27.43 dB
3.61667 GHz -34.06 dBm -45.26 dB -11.26 dB
3.62142 GHz 3 -44.40 dB -2.40 dB
3.64022 GHz 4. -57.66 dB -12.66 dB
10072018
14:32:18

14:32:18 10.07.2018

LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / Middle Channel 3600 MHz
3720 MHz -26.5 GHz according to FCC Part 96

Spe.m2 * X spems X spe.mo X spe.m7 X spe.ms v

Ref Level = RBW 11 Compatible SGL
= Att SWT 684 ms = VBW 31 Mode Count 100/100
TOF
1 Frequency Sweep d g
M1[1]{——45.28 dBm
26,315990 GHz

32001 pts

11:07:02 01.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800

ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / High Channel 3647 .5 MHz
9 kHz -3530 MHz

MultiView 23

Ref Level

® RBW 1 MHz
B SWT 8 ms © VBW 3 MHz

1 Frequency Sweep

SGL
Count 100/100

® 1Pk Avg
M1[1] -57.39 dBm
3.527129 GHz

WWMM

8000 pts

353.0 MHz/

Ready
10:20:33 01.07.2018

LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / High Channel 3647 .5 MHz full RB
3530 kHz - 3720 MHz according to FCC Part 96

X spm2 X spms X spms X | s ¥* X s

= Compatible

Offset 18 RBW 1 MHz
SWT VBW 3 MHz Mode

X spmz ¥ X spms ¥ X
SGL
Count 100/1
1 Frequency Sweep A -
M2[1] X m
3.6440000 GHz
M1[1] | -15.75dBm
3.6510000 GHz

J
Mwmmmwwmmmwwwwhw

5000 pts

Roedy LI o2 ooreoe
12:49:42 10.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / High Channel 3647.5 MHz full RB
unwanted emission spectral density Mask according to RSS-192
MultiView =2 Spectrum 4
Ref Level m Offset 18.80 dB Compatible
1 Spectrum Emission Mask © 1Pk
M1[1] 13.72 dBm
36482340 GHz
CF 3.6475 GHz 691 pts 2.5 MHz/ Span 25.0 MHz
2 Result Summary
Sub Block A Center 3.65 GHz Peak Power 13.72 dBm RBW 50,000 kHZLTE oL
RBW Frequency Power Abs Power Rel
3.63726 GH:z -28.40 dBm -52.11 dB
3.64215 GHz -30.20 dBm -43.92 dB
3.64344 GHz -27.42 dBm -41.14 dB
3.64498 GHz -18.42 dBm -32.14 dB
3.65002 GHz -22.25 dBm -35.97 dB
3.65163 GHz -26.50 dBm -40.21 dB
3.65300 GHz -28.73 dBm -42.44 dB
3.65788 GHz -38.95 dBm -52.66 dB
Ready
15:06:33 10.07.2018
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / High Channel 3647.5 MHz
3720 MHz - 26.5 GHz
X spems X" spe Spe.m3 -
Ref Level Compatible SGL
= Att Mode Count 100/100
TOF
1 Frequency Sweep o1
M1[1]—4!
26.,349440 GHz
32001 pts
Ready  [TTITTID
10:19:00 01.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / High Channel 3645 MHz
9 kHz -3530 MHz
P b SwT e ms < VW 3Kie Gount 100/100
1 Frequency Sweep © 1Pk Avg
M1[1] -55.79 dBm
8000 pts 353.0 MHz/
10:47:23 01.07.2018
LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / High Channel 3645 MHz Full RB
3530 kHz - 3720 MHz according to FCC Part 96
X spm2 X spmS ¥#* X spms X spu * X s X spmz X spme * X
Offset 18 RBW 1 iz Compatible SGL
SWT VBW 3MHz Mode Count 100/1
1 Frequency Sweep A g
M2[1] . m
3.6390000 GHz
M1[1] -24.76 dBm
3.6510000 GHz
5000 pts
12:37:56 10.07.2018 -
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / High Channel 3645 MHz full RB
unwanted emission spectral density Mask according to RSS-192
MultiView =2 Spectrum 4
Ref Level m Offset 18.80 dB Compatible
1 Spectrum Emission Mask © 1Pk
M1[1] 9.65 dBm
36418530 GHz
CF 3.645 GHz 691 pts 5.0 MHz/ Span 50.0 MHz
2 Result Summary
Sub Block A Center 3.65 GHz Peak Power 9.65 dBm RBW 50,000 kHZLTE oL
RBW Frequency Power Abs Power Rel
3.62496 GH:z -44.51 dBm -54.16 dB
3.63371 GHz -33.74 dBm -43.39 dB
3.63615 GHz -29.78 dBm -39.43 dB
3.63989 GHz -26.79 dBm -36.44 dB
3.65055 GHz -25.01 dBm -34.66 dB
3.65304 GHz -29.92 dBm -39.57 dB
3.65622 GHz -33.13 dBm -42.78 dB
3.66562 GHz -44.76 dBm -54.42 dB
Ready
14:10:09 10.07.2018
LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / High Channel 3645 MHz
3720 MHz - 26.5 GHz
X spems X" spe X" spems -
Ref Level Compatible SGL
= Att Mode Count 100/100
TDF
1 Frequency Sweep o1
M1[1]—4%
26.,386460 GHz
32001 pts
Ready  [TTITTID
10:49:01 01.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / High Channel 3642.5 MHz
9 kHz -3530 MHz
P b SwT e ms < VW 3Kie Gount 100/100
1 Frequency Sweep o 1Pk Avg
M1[1] -57.66 dBm
8000 pts 353.0 MHz/
T
11:02:42 01.07.2018
LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / High Channel 3642.5 MHz full RB
3530 kHz - 3720 MHz according to FCC Part 96
X spm2 X spmS ¥#* X spms X spu * X s X spmz X spme * X
Offset 18 RBW 1 iz Compatible SGL
SWT VBW 3MHz Mode Count 100/1
1 Frequency Sweep A g
M2[1] . m
3.6340000 GHz
M1[1] -25.81 dBm
3.6510000 GHz
5000 pts
12:33:02 10.07.2018 -
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / High Channel 3642.5 MHz full RB
unwanted emission spectral density Mask according to RSS-192

MultiView =2 Spectrum 4

Ref Level m Offset 18

1 Spectrum Emission Mask

CF 3.6425 GHz
2 Result Summary
Sub Block A

14:19:44 10.07.2018

*

) dB Compatible

691 pts

Center 3.64 GHz
RBW

7.5 MHz/

Peak Power 8.59 dBm

Frequency
3.61190 GHz
3.62644 GHz
3.62944 GHz
3.63418 GHz
3.65291 GHz
3.65511 GHz
3.65998 GHz
3.67310 GHz

Power Abs
-44.54 dBm
-36.40 dBm
=32.17 dBm
-26.74 dBm
-26.82 dBm
-33.20 dBm
-36.95 dBm
-44.59 dBm

1Pk
M1[1] 8.59 dBm
3.637150 GHz

Span 75.0 MHz

RBW 50.000 kHz
LTE UL
Power Rel
-53.13 dB

-44.99 dB
-40.76 dB

LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / High Channel 3642.5 MHz

3720 MHz - 26.5 GHz

RefLevel
s Att
TOF
1 Frequency Sweep

10:59:33 01.07.2018

X' spe.ms

Compatible
Mode

32001 pts

X spe.my

X

Spe.m3

Ready  [TTITTID

SGL.
Count 100/100

ol
M1[1]—44
26352290 GHz
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800

ReportNo.72139211D

America
LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / High Channel 3640 MHz
9 kHz -3530 MHz
P b SwT e ms < VW 3Kie Gount 100/100
1 Frequency Sweep o 1Pk Avg
M1[1] -53.83 dBm
|
WM“‘"“‘""‘"“" v MLM
8000 pts 353.0 MHz/
11:05:10 01.07.2018
LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / High Channel 3640 MHz full RB
3530 kHz - 3720 MHz according to FCC Part 96
X soma X spms %X [spms X o %X su X pms %X somt ¥ X
Offset 18 RBW 1 iz Compatible SGL
SWT VBW 3MHz Mode Count 100/1
1 Frequency Sweep A g
M2[1] X m
3.6290000 GHz
M1[1] | -27.86 dBm
3.6510000 GHz
5000 pts
11:50:23 10.07.2018 -
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America

LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / High Channel 3640 MHz full RB
unwanted emission spectral density Mask according to RSS-192

MultiView =2 Spectrum 4

Ref Level m Offset 18

1 Spectrum Emission Mask

CF 3.64 GHz

2 Result Summary
Sub Block A

14:38:26 10.07.2018

80 dB  Compatible

691 pts

10.0 MHz/

Center 3.64 GHz Peak Power 10.27 dBm

RBW Frequency
3.59993 GHz
3.61800 GHz
3.62333 GHz
3.62993 GHz
3.65139 GHz
3.65786 GHz
3.66142 GHz
3.68007 GHz

Power Abs
-46.93 dBm
-35.43 dBm
-33.98 dBm
-29.57 dBm
-29.04 dBm
-33.15 dBm
-323.51 dBm
-48.72 dBm

RBW 100.000 kHz
LTI

Power Rel

-57.20 dB
-45.70 dB
-44.25 dB
-39.84 dB
-43.42 dB

-43.79 dB
-59.00 dB

1Pk
M1[1] 10.27 dBm
3.633840 GHz

Span 100.0 MHz

E UL
ALimit

ready  [ITITITT

LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / High Channel 3640 MHz
3720 MHz - 26.5 GHz

RefLevel
s Att
TOF
1 Frequency Sweep

11:05:56 01.07.2018

X spems X spe.my

Compatible
Mode

32001 pts

X

Spe.m3

SGL.
Count 100/100

Oh

M1[1]—44
26342320 GHz

Ready  [TTITTID
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
LTE Band 48 (3650 — 3700 MHz)_5 MHz BW / QPSK / Middle Channel 3675 MHz
9 kHz -4 GHz
¥* X spms X spms WX spwr X spm3
= RBW 1MHz Compatible
3 SWT 32.1ms ® VBW 3MHz Mode A
1 Frequency Sweep o 1Pk Ma;
32001 pts 400.0 MHz/
Moasuring... CLLLLLLLD
15:18:06 09.07.2018
LTE Band 48 (3550 — 3650 MHz)_5 MHz BW / QPSK / Middle Channel 3675 MHz
4 GHz - 26.5 GHz
X spmo WX spwr X spm3 X spme ¥ X spms ¥ X spme ¥ X
= VBW 3 !;:i a‘::;:atible gfbnt 100/100
1 Frequency Sweep ° 1Pk Avg
M1[1] | -46.60 dBm
26,397000 GHz
32001 pts
e e
15:03:53 09.07.2018
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FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America

LTE Band 48 (3650 — 3700 MHz)_10 MHz BW / QPSK / Middle Channel 3675 MHz
9 kHz -4 GHz

¥* X spms X spms WX spwr X spm3

® RBW 1MHz <Compatible
3 SWT 32.1ms © VBW 3MHz Mode A

1 Frequency Sweep 1Pk Ma:

32001 pts 400.0 MHz/
Measuring... [LLLLLILD

15:16:40 09.07.2018

LTE Band 48 (3550 — 3650 MHz)_10 MHz BW / QPSK / Middle Channel 3675 MHz
4 GHz - 26.5 GHz

X spmo WX spwr X spm3 X spme ¥ X spms ¥ X spme ¥ X

IHz  Compatible SGL
© VBW 3 MHz Mode Count 100/100

1 Frequency Sweep © 1Pk Avg

Mi[1] | -46.90 dBm
26,445510 GHz

32001 pts

— 00.07.2018
T L b

15:05:14 09.07.2018
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LTE Band 48 (3650 — 3700 MHz)_15 MHz BW / QPSK / Middle Channel 3675 MHz
9 kHz -4 GHz
¥* X spms X spms WX spwr X spm3
= RBW 1MHz Compatible
3 SWT 32.1ms ® VBW 3MHz Mode A
1 Frequency Sweep o 1Pk Ma;
32001 pts 400.0 MHz/
Moasuring... CLLLLLLLD
15:14:07 09.07.2018
LTE Band 48 (3550 — 3650 MHz)_15 MHz BW / QPSK / Middle Channel 3675 MHz
4 GHz - 26.5 GHz
X spmo WX spwr X spm3 X spme ¥ X spms ¥ X spme ¥ X
= VBW 3 !;:i a‘::;:atible gfbnt 100/100
1 Frequency Sweep ° 1Pk Avg
M1[1] | -46.90 dBm
26,484880 GHz
32001 pts
e
15:08:08 09.07.2018
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LTE Band 48 (3650 — 3700 MHz)_20 MHz BW / QPSK / Middle Channel 3675 MHz
9 kHz -4 GHz

¥* X spms X spms WX
= RBW 1MHz Compatible

Mode

1 Frequency Sweep

* 1Pk Ma:

32001 pts 400.0 MHz/
15:12:42 09.07.2018

Measuring...

LTE Band 48 (3550 — 3650 MHz)_20 MHz BW / QPSK / Middle Channel 3675 MHz
4 GHz - 26.5 GHz

¥* X spms X spms X X spme ¥ X spms ¥ X spme ¥ X
® RBW 1 MHz Compatible
ms & VBW 3 MHz Mode A >
1 Frequency Sweep

SGL.
Count 100/100

26,297860 GHz

32001 pts

15:10:52 09.07.2018

Ready
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FIELD STRENGTH OF SPURIOUS RADIATION

Specification Reference

FCC47 CFRPart2, Clause 2.1053

FCC 47 CFRPart96, Clause 96 41(e)
FCC 47 CFRPart 90, Clause 90.1323(a)
RSS-192, Clause 5.5

RSS-197, Clause 5.7

Standard Applicable

FCC47 CFRPart96.41:

(e) 3.5 GHz Emissions and Interference Limits - (1) General protection levels. Exceptas otherwise
specified in paragraph (e)(2) of this section, for channeland frequency assignments made by the SAS to
CBSDs, the conducted power of any emission outside the fundamental emission (whether in or outside
of the authorized band) shall not exceed -13 dBm/MHz within 0-10 megahertz above the uper SAS-
assigned channel edge and within 0-10 megahertz below the lower SAS-assigned channel edge. At all
frequencies greater than 10 megahertz above the upper SAS assigned channel edge and less than 10
MHz below the lower SAS assigned channel edge, the conducted power of any emission shall not exceed
-25 dBm/MHz. The upper and lower SAS assigned channeledges are the upper and lower limits of any
channel assigned to a CBSD by an SAS, or in the case of multiple contiguous channels, the upperand
lower limits of the combined contiguous channels.

(2) Additional protection levels: Not withstanding paragraph (d)(1) of this section, the conducted power
of any emissions below 3530 MHz or above 3720 MHz shall not exceed -40dBm/MHz.

RSS-192, Clause 5.5:

(if) In any 1.0 MHz band that is removed from the assigned centre frequency by more than £250% of the
necessary bandwidth, the power of any emission must be attenuated below P, ., by atleast 43 + 10
l0og10(Pmean) dB, or 70 dB, whichever is less stringent. Pmean is the mean output power of the
transmitter in watts.
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America

FCC 47 CFRPart90.1323:

(a) The power of any emission outside a licensee’s frequency band(s) of operation shallbe attenuated
below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by atleast
43 + 10 log (P) dB. Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz or less, butatleast one percent of the emission bandwidth
of the fundamental emission of the transmitter, provided the measured energy is integrated overa 1
MHz bandwidth.

RSS-197, Clause 5.7:

The unwanted emissions shall be measured atthe frequencies of the highest and lowest channel of all
bandwidths and types of modulation that the equipment can operate with a resolution bandwidth of

1 MHz or less, butat least 1% of the occupied bandwidth of the transmitter, provided that the measured
power is integrated over a1 MHz bandwidth.

The power of any emissions outside the frequency band 3650-3700 MHz shall be attenuated below the
channeltransmitter power P (dBW) by 43 + 10 Log (p), where p is measured in watts.

Equipment Under Test and Modification State

Serial No: AZ280418A00132 / Test Configuration B

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

July 05 and 06, 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 25.2-26.7°C
Relative Humidity 457-493 %
ATM Pressure 98.6-98.7 kPa

Additional Observations

e This is a radiated test using substitution method as per Unwanted Emissions: Radiated Spurious
method of measurementof Sub clause 5.5 of ANSI C63.16-2015.

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

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

®  Only noise floor measurements observed above 18GHz.
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

See attached plots.
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269 Radiated Emission Test Results Below 1GHz — Worst Case Band 48 (3550 — 3650 MHz)_QPSK_15 MHz
BW 1RB 0 offset_High Channel 3600 MHz

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

120
1107
100t
90+
807
E 4
= IOt
a
@ J
c 607 FCC Part 96 Spurious Emissions Limit Band 48
® 50t
[i1] 4
~ a0t
J *
309 ® . sl
20+
107
0 + + + —t + + + + + + + |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
—— FCC Part 96 Spurious Emissions Limit Band 48 [.\EMI Radiated\]
Preview Result 1V-PK+ [Preview Result 1V _Result:2]
Preview Result 1TH-PK+ [Preview Result 1H.Result:2]
* Final Result 1-QPK  [Final Result 1.Result:1]
Quasi Peak Data
q Meas. q A q q et
Frequency QuasiPeak Time Bandwidth Height polarization Azimuth Com. Margin Limit
(MHz2) (dBpV/m) i (kHz) (cm) (deg) (dB) (dB) (dBuVv/m)
30.240000 30.1 1000.0 120.000 100.0 Vv 190.0 -6.6 25.1 55.2
51.422766 321 1000.0 120.000 100.0 \ 182.0 -15.1 23.1 55.2
102.827735 30.3 1000.0 120.000 100.0 Vv 159.0 -14.9 24.9 55.2
163.384369 28.7 1000.0 120.000 100.0 Vv 3010 -12.8 26.5 55.2
195.166573 29.4 1000.0 120.000 100.0 Vv -9.0 -12.1 25.8 55.2
749.982365 37.0 1000.0 120.000 150.0 Vv 257.0 4.0 182 55.2

Test Notes: Only worst case modulation/bandwidth/channel presented for spurious emissions below 1GHz.
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2610 Radiated Emission TestResults Above 1GHz — Worst Case Band 48 (3550 — 3650 MHz)_QPSK_15 MHz
BW 1RB 0 offset_Low Channel 3657.5 MHz
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
1207
1007
807
£
3
is]
= 60._
=
E
- a0 ' | i w .
Db s el
201
0 t t t !
1G 2G 3G 4G 55G
Frequency in Hz
———— FCC Part 96 Spurious Emissions Limit Band 48 [ .\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]
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
1007
907
807
707
€ 1
%_ | FCC Part 96 Spurious Emissions Limit Band 48
o | b
E I
© Ll il
3 I e .
307
201
10+
0 } } } } } i
5.5G 7 8 9 10G 18G
Frequency in Hz
——— FCC Part 96 Spurious Emissions Limit Band 48 [.\EMI Radiated\]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
+* Final Result 2-AVG [Final Result 2 Result:1]
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Average Data
Frequency Average '.\I_/:E::' Bandwidth | Height Polarization Azimuth Com. N:,aer;'(n Limit
(MH2) (dBuV/m) (kHz2) (om) (deg) (dB) (dBuV/m)
(ms) (dB)
1749.900000 39.1 1000.0 1000.000 227.4 V -8.0 6.9 16.1 55.2
3550.766667 94.4 1000.0 1000.000 138.7 H -8.0 -0.5 * Fundamental Freq.
5999.783333 53.6 1000.0 1000.000 276.2 \ 189.0 4.5 1.6 55.2
7101.866667 49.0 1000.0 1000.000 302.2 V 155.0 6.1 6.2 55.2
8499.783333 48.3 1000.0 1000.000 307.2 H 210 8.5 6.9 55.2
9999.783333 54.5 1000.0 1000.000 313.1 \ 100.0 10.3 0.7 55.2

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

purpose only.

Substitution Data

Field Substitution Signal Substitution
Frequency Strength @ Cable Loss Antenna Generator Data Limit .
) Compliance
(MHz) 3 meters (dB) Gain Level SGL+AG-CL (dBm)
(dbpuV/m) (dBi) (dBm) (dBm)
5999.783333 53.6 11.7 -47.0 -41.7 -40 Yes
9999.783333 54.5 12.2 -43.9 -40.8 -40 Yes
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2611 Radiated Emission TestResults Above 1GHz — Worst Case Band 48 (3550 — 3650 MHz)_QPSK_15 MHz
BW 1RB 0 offset_Low Channel 3660 MHz

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
1207
1007
807
E
2
T ol
= FCC Part 96 Spuripys Emissions Limit Band 48
g 1 P * : . |
har | ) ! Ll
40~ l 1 e e i 2 C o oty
TP M-‘LLMM'{' W GRS sl A :
201
0 t t t t !
1G 2G 3G 4G 55G
Frequency in Hz
———— FCC Part 96 Spurious Emissions Limit Band 48 [ .\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]
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
1007
907
807
707
E e
= | | FCC Part 96 Spurious Emissions Limit Band 48
o5l T -~ ol
E T s
307
201
10+
D } } } } } i
5.5G 7 8 9 10G 18G
Frequency in Hz
——— FCC Part 96 Spurious Emissions Limit Band 48 [.\EMI Radiated\]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
+* Final Result 2-AVG [Final Result 2 Result:1]
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Average Data
Frequency Average '.\I_/:E::' Bandwidth | Height Polarization Azimuth Com. N'I)aer::(n Limit
(MH2) (dBuV/m) (kHz2) (om) (deg) (dB) (dBuV/m)
(ms) (dB)
1500.000000 359 1000.0 1000.000 190.5 V 174.0 9.0 19.3 55.2
1749.900000 39.5 1000.0 1000.000 218.4 V 358.0 -6.9 15.7 55.2
3593.266667 92.4 1000.0 1000.000 388.0 \ -1.0 0.5 * Fundamental Freq.
5999.783333 54.6 1000.0 1000.000 286.2 V 1910 4.5 0.6 55.2
7186.650000 48.2 1000.0 1000.000 187.5 H 25.0 6.5 7.0 55.2
8499.800000 484 1000.0 1000.000 311.2 H 22.0 8.5 6.8 55.2
9999.800000 54.3 1000.0 1000.000 307.2 \Y 100.0 10.3 09 55.2

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

purpose only.

Substitution Data

Field Substitution Signal Substitution
Frequency Strength @ Cable Loss Antenna Generator Data Limit o
(MHz) 3 meters (dB) Gain Level SGL+AG-CL (dBm)
(dbuVv/m) (dBi) (dBm) (dBm)
5999.783333 54.6 6.4 11.7 -46.0 -40.7 -40 Yes
9999.800000 54.3 9.1 12.2 -44.1 -41.0 -40 Yes
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2612 Radiated Emission TestResults Above 1GHz — Worst Case Band 48 (3550 — 3650 MHz)_QPSK_15 MHz
BW 1RB 0 offset_Low Channel 3642.5 MHz

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
1207
100¢
80t
E
3
8 ol
c FCC Part 96 Spunioys Emissions Limit Band 48
E * | |
@«
4 | |
40- [ l ok ‘
RRPTRERTTR NSO TR .. 9 '“"'N."ff'-:""“-J beliplosidaing o
201
0] + + + + !
1G 2G 3G 4G 55G
Frequency in Hz
——— FCC Part 96 Spurious Emissions Limit Band 48 [ \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]
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
1007
907
807
101
£ gl
%_ ] | FCC Part 96 Spurious Emissions Limit Band 48
a k4 | 1 Lo o ol
E 50 o I S i ..I. R " . r'.‘ill-' I ,.....'.
3 “.<_... T
307
201
10+
0 } } } } } i
55G 7 8 9 10G 18G
Frequency in Hz
——— FCC Part 96 Spurious Emissions Limit Band 48 [ \EMI Radiated]
—— Preview Result 1V-FPK+ [Preview Result 1V_Result:2]
Preview Result 1TH-PK+ [Preview Result 1H. Result:2]
* Final Result 2-AVG [Final Result 2 Result:1]

Page 95 of 122

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



FCCID PKRNVWMIFI8800
IC:3229A-MIFI8800
ReportNo.72139211D

America
Average Data
Frequency Average '.\I_/:E::' Bandwidth | Height Polarization Azimuth Com. N:,aer:i(n Limit
(MH2) (dBuV/m) (kHz2) (om) (deg) (dB) (dBuV/m)
(ms) (dB)
1749.900000 39.3 1000.0 1000.000 226.4 V 20.0 6.9 15.9 55.2
3635.766667 94.3 1000.0 1000.000 146.7 H -7.0 -0.2 * Fundamental Freq.
5999.783333 53.7 1000.0 1000.000 352.7 \ 192.0 4.5 1.5 55.2
7271.650000 48.0 1000.0 1000.000 186.5 H 22.0 7.1 7.2 55.2
9999.800000 550 1000.0 1000.000 313.1 Vv 100.0 10.3 0.2 55.2
14000.200000 48.0 1000.0 1000.000 352.7 H 30.0 16.6 7.2 55.2
17882.700000 42.7 1000.0 1000.000 124.7 H 57.0 21.2 12.5 55.2

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

purpose only.

Substitution Data

Field Substitution Signal Substitution
Frequency Strength @ Cable Loss Antenna Generator Data Limit Compliance
(MHz) 3 meters (dB) Gain Level SGL+AG-CL (dBm)
(dbuVv/m) (dBi) (dBm) (dBm)
5999.783333 53.7 6.4 11.7 -46.9 -41.6 -40 Yes
9999.800000 55.0 9.1 12.2 -43.4 -40.3 -40 Yes
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2613 Radiated Emission Test Results Below 1GHz — Worst Case Band 48 (3650 —3700 MHz)_QPSK_20 MHz
BW 1RB 0 offset_High Channel 3690 MHz

Level in dBuV/m

1207
10+
100t

907

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

FCC Part 90 Spurious Emissions Limjt

807
707
607
507
40+
30
207
10t

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 1TH-PK+ [Preview Result 1H.Result:2]
Final Result 1-QPK [Final Result 1.Result:1]

Quasi Peak Data

Frequency QuasiPeak '\'I/'Iirenf' Bandwidth Height Polarization Azimuth Com. Margin Limit
(MHz2) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuv/m)
30.120000 28.8 1000.0 120.000 100.0 ) -4.0 -6.5 55.6 84.4
50.822766 339 1000.0 120.000 100.0 \Y 217.0 -14.9 50.5 84.4
102.827735 28.2 1000.0 120.000 172.0 H 154.0 -14.9 56.2 84.4
162.968257 287 1000.0 120.000 100.0 \ 324.0 -12.8 55.7 84.4
199.158236 281 1000.0 120.000 100.0 \Y -8.0 -12.0 56.3 84.4
749.982365 35.2 1000.0 120.000 141.0 \ 3310 4.0 49.2 84.4

Test Notes: Only worst case modulation/bandwidth/channel presented for spurious emissions below 1GHz.
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2614 Radiated Emission Test Results Above 1GHz — Worst Case Band 48 (3650 — 3700 MHz)_QPSK_20 MHz
BW 1RB 0 offset_Low Channel 3660 MHz

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz

1207
110
1007
T *
90T
80+
E |
é 701
S 6{}“ *
I *
c 1 .
% 501 &
o T *
40-
301
201
107
0 t t t t t t t +—t |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 27 Spurious Emissions Limit [..\EMI Radiated\]
Preview Result 1V-PK+ [Preview Result 1V Result:2]
Preview Result TH-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. P
Frequency Max Pe ak Tirenf Bandwidth | Height Polarization Azimuth Corr. Maerd'(n Limit
(MHz) (dBuv/m) (kHz) (cm) (deg) (dB) B! (dBuv/m)
(ms) (dB)
1500.000000 49.1 1000.0 1000.000 205.5 V 53.0 -9.0 35.3 84.4
1749.900000 48.9 1000.0 1000.000 301.2 \ 174.0 -6.9 35.5 84.4
1981.666667 44.7 1000.0 1000.000 302.2 V 51.0 -6.1 39.7 84.4
3653.700000 93.4 1000.0 1000.000 151.6 H 72.0 -0.1 * Fundamental Freq.
5999.900000 59.0 1000.0 1000.000 307.2 \ 220.0 4.5 25.4 84.4
10000.000000 60.2 1000.0 1000.000 352.7 H 150.0 10.3 24.2 84.4
14499.666667 55.6 1000.0 1000.000 291.2 Vv 52.0 17.5 28.8 84.4
Average Data
Frequency Average '_\Il_::..a:' Bandwidth | Height polarization Azimuth Corr. I\: :ral.(n Limit
(MHz) (dBuv/m) (kHz) (cm) (deg) (dB) 8l (dBuv/m)
(ms) (dB)
1500.000000 38.4 1000.0 1000.000 205.5 Vv 53.0 -9.0 46.0 84.4
1749.900000 39.9 1000.0 1000.000 301.2 \ 174.0 -6.9 44.5 84.4
1981666667 30.2 1000.0 1000.000 302.2 \ 51.0 -6.1 54.2 84.4
3653.700000 82.3 1000.0 1000.000 151.6 H 72.0 -0.1 * Fundamental Freq.
5999.900000 49.7 1000.0 1000.000 307.2 \ 220.0 4.5 34.7 84.4
10000.000000 54.5 1000.0 1000.000 352.7 H 150.0 10.3 29.9 84.4
14499.666667 45.3 1000.0 1000.000 291.2 \ 52.0 17.5 39.1 84.4

* This is the fundamental frequency not part of spurious emission evaluation. Data provided for information
purpose only.
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2615 Radiated Emission Test Results Above 1GHz — Worst Case Band 48 (3650 — 3700 MHz)_QPSK_20 MHz
BW 1RB 0 offset_Middle Channel 3675 MHz

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz

1207
1101
1001
90+ *
80t
E -
i 70+
o 1
'g 60T
= 1 * *
i1} 50._
E s *
40~
307
20+
107
0 ! ! ! ! ! ! i i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 27 Spurious Emissions Limit [..\EMI Radiated\]
Preview Result 1V-PK+ [Preview Result 1V Result:2]
Preview Result 1TH-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. . . . Peak L
Frequency Max Peak Ti Bandwidth Height Polarizati Azimuth Corr. P Limit
(MHz) (dBuV/m) tme (kHz) (cm) olanzation (deg) (dB) argin (dBuV/m)
(ms) (dB)
1000.000000 45.5 1000.0 1000.000 102.7 H 126.0 -10.7 389 84.4
1749.900000 48.3 1000.0 1000.000 124.7 V 173.0 -6.9 36.1 84.4
3665.600000 89.7 1000.0 1000.000 250.5 H 350.0 0.0 * Fundamental Freq.
5500.100000 54.5 1000.0 1000.000 209.4 V 176.0 4.0 29.9 84.4
7499.866667 51.6 1000.0 1000.000 242.3 \ 338.0 7.3 32.8 84.4
10000.000000 58.2 1000.0 1000.000 205.4 V 53.0 10.3 26.2 84.4
17810.166667 55.2 1000.0 1000.000 151.2 H 4.0 20.8 29.2 84.4
Average Data
Meas. X : . Peak A
Frequency Average Time Bandwidth | Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) (kHz) (cm) (deg) (dB) (dBuV/m)
(ms) (dB)
1000.000000 33.3 1000.0 1000.000 102.7 H 126.0 -10.7 511 84.4
1749.900000 38.4 1000.0 1000.000 124.7 \ 173.0 -6.9 46.0 84.4
3665.600000 80.0 1000.0 1000.000 250.5 H 350.0 0.0 * Fundamental Freq.
5500.100000 47.7 1000.0 1000.000 209.4 Vv 176.0 4.0 36.7 84.4
7499.866667 42.9 1000.0 1000.000 242.3 V 338.0 7.3 415 84.4
10000.000000 49.4 1000.0 1000.000 205.4 \ 53.0 10.3 35.0 84.4
17810.166667 41.9 1000.0 1000.000 151.2 H 4.0 20.8 42,5 84.4

* This is the fundamental frequency not part of spurious

purpose only.

emission evaluation. Data provided for information
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2616 Radiated Emission TestResults Above 1GHz — Worst Case Band 48 (3650 — 3700 MHz)_QPSK_20 MHz
BW 1RB 0 offset_Middle Channel 3690 MHz

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz

1207
100t
807
£ *
£
i 4
m
'g 607 * *
= 4
‘. oo
1
40~
20+
0 | | | | | | T i
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 27 Spurious Emissions Limit [..\EMI Radiated\]
Preview Result 1V-PK+ [Preview Result 1V Result:2]
Preview Result 1TH-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
Frequency Max Peak reas. Bandwidth Height Polarizati Azimuth Corr. N'I: eal‘( Limit
(MHz) (dBuV/m) tme (kHz) (cm) olanzation (deg) (dB) argin (dBpv/m)
(ms) (dB)
1500.000000 47.8 1000.0 1000.000 217.4 Vv 338.0 -9.0 36.6 84.4
1750.066667 48.8 1000.0 1000.000 242.4 V 172.0 -6.9 35.6 84.4
3684.300000 76.2 1000.0 1000.000 143.7 H -13.0 0.2 * Fundamental Freq.
6000.100000 59.3 1000.0 1000.000 329.2 V 137.0 4.5 25.1 84.4
7249.566667 53.2 1000.0 1000.000 203.5 \ 98.0 7.0 31.2 84.4
10000.000000 60.1 1000.0 1000.000 352.7 H 150.0 10.3 24.3 84.4
17717.833333 55.1 1000.0 1000.000 316.2 H 10.0 20.5 29.3 84.4
Average Data
Meas. X : . Peak .
Frequency Average Time Bandwidth | Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) (kHz) (cm) (deg) (dB) (dBuVv/m)
(ms) (dB)
1500.000000 36.3 1000.0 1000.000 217.4 V 338.0 -9.0 48.1 84.4
1750.066667 39.6 1000.0 1000.000 242.4 \ 172.0 -6.9 44.8 84.4
3684.300000 65.8 1000.0 1000.000 143.7 H -13.0 0.2 * Fundamental Freq.
6000.100000 49.7 1000.0 1000.000 329.2 Vv 137.0 4.5 34.7 84.4
7249.566667 45.4 1000.0 1000.000 203.5 V 98.0 7.0 39.0 84.4
10000.000000 54.7 1000.0 1000.000 352.7 H 150.0 10.3 29.7 84.4
17717.833333 42.1 1000.0 1000.000 316.2 H 10.0 20.5 42.3 84.4

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

purpose only.
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2.7

2.71

272

2.73

274

2.75

2.76

America

FREQUENCY STABILITY

Specification Reference

FCC 47 CFRPart 90, Clause 90.213
RSS-192, Clause 5.3
RSS-197, Clause 5.3

Standard Applicable

RSS-192, Clause 5.3
The carrier frequency shall not depart from the reference frequency in excess of +20 ppm.

RSS-197, Clause 5.3

(a) The frequency offset shall be measured according to the procedure described in RSS-Gen and
recorded;

(b) Using a resolution bandwidth of 1% of the occupied bandwidth, a reference point at the unwanted
emission level which complies with the attenuation of 43 + 10 log10 p (watts) on the emission mask of
the lowest and highest channel shall be selected, and the frequency at these points shall be recorded as
f_ and f, respectively.

The applicant shall ensure frequency stability by showing that f, minus the frequency offset and fy plus
the frequency offset shall be within 3650 — 3700 MHz.

Equipment Under Test and Modification State

Serial No: AZ280418A00132 / Test Configuration A

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

June 25 and 29, July 09, 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 248-27.8°C
Relative Humidity 394-49.0%
ATM Pressure 98.8-98.9 kPa
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2.7.7 Additional Observations

This is a conducted test. The EUT was operated at 3.7 VDC nominal voltage and was placed in
the temperature chamber for this evaluation. The EUT was controlled by a CMW500 and
utilizing a spectrum analyser for measurement.

Test performed in 5 MHz Bandwidth Middle channel as the representative configuration.
Measurement was done using the CMW 500 measurement function.

The EUT was tested over the temperature -30°C to +50°C in 10°C steps and allowed to sit for 1
hour to allow the equipment and chamber temperature to stabilize. The measurements were
then performed.

Voltage variation was ako performed at voltage 3.3VDC and higher 4.3VDC of the nominal
voltage at 20°C.

The maximum frequency deviation for LTE Band 48 was verified against the frequency band
edges using reference points F and Fy at the unwanted emission level which complies with the
attenuation of 43 + 10 log10 p (watts) on the emission mask of the lowest and highest channel.

2.78 Test Results

LTE Band 48 (3550-3650 MHz) — QPSK5 MHz BW-Middle Channel 3600 MHz

Voltage (VDC) | Temperature (°C) | Frequency Error (Hz) Frequency Error (ppm) Limit (ppm)

-30 44.42 0.012 20

-20 44.76 0.012 20

-10 43.80 0.012 20

0 46.35 0.013 20

3.7 +10 44 .45 0.012 20
+20 34.78 0.014 20

+30 45.98 0.013 20

+40 42.43 0.012 20

+50 40.08 0.011 20

33 20 39.54 0.011 20
43 39.95 0.011 20

LTE Band 48 (3550-3650 MHz) —QPSK5 MHz BW

V(t\)lll’:c)acg)e Te m?fcl?tum FL (MH2) FL— Z\rﬂe:zl)irror Fu (MH2) Fo+ ere:ZI)Error e
-30 3550.1427 3550.1427 3649.8988 3649.8988 Yes
37 +20 3550.1385 3550.1385 3649.8631 3649.8631 Yes
+50 3550.1526 3550.1526 3649.8866 3649.8866 Yes
33 20 3550.1941 3550.1941 3649.8631 3649.8631 Yes
43 3550.1552 3550.1552 3649.9086 3649.9086 Yes
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LTE Band 48 (3650-3700 MHz) — QPSK 5 MHz BW-Middle Channel 3675 MHz
Voltage (VDC) Temperature (°C) Frequency Error (Hz) Frequency Error (ppm)
-30 45.09 0.012
-20 46.53 0.013
-10 48.09 0.013
0 51.13 0014
37 +10 4731 0.013
+20 4498 0012
+30 46.23 0.013
+40 44.59 0012
+50 40.77 0011
33 4091 0011
43 20 43.09 0.012
LTE Band 48 (3650-3700 MHz) — QPSK 5 MHz BW
V(o;)/llt)acg)e Te m;:fcr)ature FL (MH2) FL— :“r::z;:rror Fu (MH2) Fo+ {I:::zl)irror Compliance
-30 3650.1261 3650.1260 3699 857 3699.8571 Yes
37 +20 3650.1177 3650.1176 3699.8762 3699.8763 Yes
+50 3650.1350 3650.1349 3699.8528 3699.8529 Yes
33 3650.1064 3650.1063 3699.8716 3699.8717 Yes
43 20 3650.0892 3650.0891 3699.8608 3699.8609 Yes
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PhEmr RMS [7] Ith
PhEr Peak [*] I/h
PhEr DMRS [*] I/h
1Q Offset [dBc]
Freq Error [Hz]
Timing Error [Ts]

TX Power [dBm]

# Current
& Average
& Maximum

4.63 8.1 6.29 -9.72 0.43

0.91 0.88 0.90 1.10 1.16 0.05
—54.94 —56.98 —52.714
—3.55 1.37 34.78
—0.39 -0.29 4.63

PhEr RMS [°] Ith
PhEr Peak [*] I/h
PhEmr DMRS [*] Ih
1Q Offset [dBc]
Freq Error [Hz]
Timing Error [Ts]

TX Power [dBm]

Current
1.36

4 Current
& Average
& Maximum

—1.44 5.69 1.54 -8.3% -10.06 0.84

1371 0.98 1.09 1.54 1.75 0.1
-51.97 -51.51 —49.82
34.65 11.24 44,98
5.89 6.20 8.52
Average Min Max

LTE Band 48 (3650-3700 MHz) — QPSK5 MHz BW-Middle Channel 3675 MHz at Normal Voltage 202C
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Spm2

Offset
SWT 1

1 Frequency Sweep

CF 3.5525 GHz

09:02:16 11.07.2018

Compatible R
Mode
1Pk Mas
M2[1] -13.05 dBm
3.550138510 GHz
M1[1] 10.19 dBm
3.551393320 GHz

Span 15.0 MHz

Measu

America

Band 48 (3550-3650 MHz) — QPSK 5 MHz BW Low ChannelF at Normal Voltage 20°C

1 Frequency Sweep

CF 3.6525 GHz

09:10:32 11.07.2018

spa x
Compatible R
Mode
1Pk Ma:
M2[1] -13.04 dBm
3.650117660 GHz
MI1[1] 10.54 dBm
3.653264040 GHz

1.5 MHz/

LTE Band 48 (3650-3700 MHz) — QPSK 5 MHz BW Low Channel F at Normal Voltage 202C
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2.8

2.8.1

2.8.2

2.83

2.84

2.85

2.8.6

287
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RECEIVER SPURIOUS EMISSIONS

Specification Reference

RSS-192, Clause 5.6
RSS-197, Clause 5.8
RSS-GEN, Clause 7.4

Standard Applicable

RSS-192, Clause 5.6

Recevier spurious emissions shall not exceed -10 dBW/MHz below 21.2 GHz, and -60 dBW/MHz above
21.2 GHz at the antenna connector. A spectrum analyzer resolution bandwidth of 100 kHz shall be used
to measure spurious emissions for emissions below 1.0 GHz, and a bandwidth of 1.0 MHz shall be used
for emissions above 1.0 GHz.

RSS-197, Clause 5.8
Reciver spurious emissions shall comply with the limit specified in RSS-Gen.

RSS-Gen, Clause 7 4
The spurious emissions from the receiver at any discrete frequency, measured at the antenna port by

the antenna-conducted method, shall not exceed 2 nW (-57dBm) in the frequency range 30-1000 MHz
and 5 nW (-53dBm) above 1 GHz.

Equipment Under Test and Modification State

Serial No: AZ280418A00132 / Test Configuration C

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

July 26, 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 25.9°C
Relative Humidity 56.1 %
ATM Pressure 99.7 kPa

Additional Observations

e Thisis a conducted test. The spectrum was searched from 30MHz to the 26.5GHz.
e Test performed on RX only antenna port of the EUT.
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2.8.8 Test Results

Receiver Spurious below 1 GHz

# X spmt ¥ X spms WX 6 ¥ X spmr ¥ X spmz X spmo

RBW 11 Compatible
3 SWT 10ms © VBW 30 Mode
© 1Pk Ma
M1[1]] -68.70 dBm
740.4490 MHz

S s e

10000 pts 100.0 MHz/
Measuring... (LLLLITIL) T 26072018

09:27:41

09:27:43 26.07.2018

Receiver Spurious Above 1 GHz

¥ X spma #* X spms ¥ X spms ¥* X spmr * X spms ¥* X spmo
Compatible
Mode
® 1Pk Ma;
-56.51 dBm
26.47580 GHz

10000 pts

09:29:44 26.07.2018
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29 CONDUCTED EMISSIONS

291 Specification Reference

FCC CFR47 Part 15, Clause 15.207(a)
RSS-Gen, Section 8.8

292 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 e mission (MHz)
Quasi-peak Average
0.15-0.5 66to 56* 56to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

293 Equipment Under Test and Modification State

Serial No: AZ280418A00132/Test Configuration B

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

July 16, 2018/XYZ

295 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 Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 25.1°C
Relative Humidity 53.7%
ATM Pressure 99.0 kPa

29.7 Additional Observations

Measurement was done using EMC32 V8.53 automated software. Reported levelis the actual level with
all the correction factors factored in. Correction Factor column is for informational purposes only. See
Section 2.1.8 forsample computation.
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Measuring e quipment aw measurement (dbpV) @ 150kHz 5.5
Asset# 8607 (20dB attenuator) 19.9
) Asset# 1177 (cable) 0.15

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

Reported QuasiPeak Final Measurement (dbpuV) @ 150kHz 26.2

299 Test Results

Compliant. See attached plots and tables.

Page 109 of 122

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



FCCID PKRNVWMIFI8800

IC: 3229A-MIFI8800

Report No. 72139211D

2.9.10 MIFI8800L 120VAC 60Hz (Line 1)

TUV SR7 Line 1 ESCS

America

807
707
60\ FCC Part 15 Class B Voltage on Mains QP
~ 507
-
@ i
o
£ 407 *
s 1 f il
3 30
T *
20} *
107
G t t t t +—t t t t t t t +—t t t 1
150k 300 400500 800 1M 2M 3M  4M 5M 6 8 10M 20M  30M
Frequency in Hz
FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
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
: . Margin - Limit -
Fnz:\:q’l u:zr)\cy Ql(lda::s )d( Me?:, ;I; me Bar;:l:\;l)dth Filter Line ((:3 ;; QPK QPK
(dB) (dBpv)
0.190500 36.6 1000.0 9.000 Off L1 20.2 27.3 63.9
0.406500 23.1 1000.0 9.000 Off L1 20.2 34.6 57.6
1.018500 23.9 1000.0 9.000 Off L1 20.2 32.1 56.0
4.830000 21.4 1000.0 9.000 Off L1 20.4 34.6 56.0
6.900000 32.6 1000.0 9.000 Off L1 20.5 27.4 60.0
20.998500 40.1 1000.0 9.000 off L1 20.8 19.9 60.0
Average
Frequency Average Meas. Time Bandwidth Filte " Corr. M:rgin " | Limit-Ave
(MH2) (dBuv) (ms) (kHz) rer ne (dB) ( d"Be) (dBuv)
0.190500 35.4 1000.0 9.000 off L1 20.2 18.4 53.9
0.406500 18.6 1000.0 9.000 Off L1 20.2 29.0 47.6
1.117500 21.3 1000.0 9.000 Off L1 20.2 24.7 46.0
4.366500 16.2 1000.0 9.000 Off L1 20.4 29.8 46.0
7.197000 25.4 1000.0 9.000 off L1 20.5 24.6 50.0
20.800500 34.7 1000.0 9.000 Off L1 20.7 15.3 50.0
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2.9.11 MIFI8800L 120VAC 60Hz (Line 2)

TUV SR7 Line 2 ESCS

America

807
707
60\ FCC Part 15 Class B Voltage on Mains QP
= S0y
d
o J
o
£ 407 *
2 1 ¢
5 301 [
| .
201 . *
107
0 t t t t t +— t t t t t t t t t |
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
FCC Part 15 Class B Voltage on Mains QP [ \EMI conducted!]
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]
2 Final Result 1-QPK  [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2 Result:1]
Quasi Peak
. q Margin - Limit -
Fr«z:ﬂu:zr;cy Ql(l:;l Ps)d( Me?:,:)i me Bar;::;;dth Filter line C(;); QPK QPK
" (dB) (dBuv)
0.190500 34.3 1000.0 9.000 Off N 20.2 29.6 63.9
0.717000 19.5 1000.0 9.000 Off N 20.2 36.5 56.0
1.018500 22.7 1000.0 9.000 Ooff N 20.2 333 56.0
3.547500 21.0 1000.0 9.000 Off N 20.4 35.0 56.0
7.197000 31.0 1000.0 9.000 Off N 20.4 29.0 60.0
20.701500 39.9 1000.0 9.000 Off N 20.7 20.1 60.0
Average
Frequency Average Meas. Time Bandwidth Filter Line Corr. MaArgln " | Limit-Ave
(MHz2) (dBuv) (ms) (kHz) (dB) ( dv:) (dBuv)
0.190500 33.1 1000.0 9.000 Off N 20.2 20.8 53.9
0.321000 17.1 1000.0 9.000 Off N 20.3 32.4 49.5
1.117500 19.5 1000.0 9.000 Off N 20.3 26.5 46.0
4.929000 16.6 1000.0 9.000 Off N 20.5 29.4 46.0
7.197000 24.9 1000.0 9.000 Off N 20.4 25.1 50.0
20.701500 34.4 1000.0 9.000 off N 20.7 15.6 50.0
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.
ID Number . 3 Cal Due
(SDGE/SDRB) Test Equipment Type Serial Number Manufacturer Cal Date Date
AntennaConducted PortSetup
7662 P-Series Power Meter N1911A MY45100951 Agilent 06/15/18 06/15/19
7661 SOMHz-18GHz Wideband | 195, MY45241383 Agilent 06/15/18 06/15/19
Power Sensor

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

7582 Signal/Spectrum Analyzer | FSW26 101614 Rhode & Schwarz 12/14/17 12/14/18
Wideband Radio

- Communication Tester CMW 500 158164 Rhode & Schwarz 04/04/18 04/04/19

8825 20dB Attenuator 46-20-34 BK5773 Weinschel Corp. Verified by 7608 and 7582

- 10dB Attenuator VAT-10W 2+2W N/A MCL Verified by 7608 and 7582

AC Conducted Emissions Test Setup

1024 EMI Test Receiver ESCS 30 847793/001 Rhode & Schwarz 09/15/17 09/15/18

Fischer Custom

7567 LISN FCC-LUSN-50-25-2 120304 Comm 12/14/17 12/14/19

8822 20dB Attenuator 34-20-34 N/A MCE / Weinschel Verified by 7608 and 7582

8824 20dB Attenuator 34-20-34 N/A MCE / Weinschel Verified by 7608 and 7582

7582 Signal/Spectrum Analyzer | FSW26 101614 Rhode & Schwarz 12/14/17 12/14/18

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

- Communication Tester CMW 500 158164 Rhode & Schwarz 04/04/18 04/04/19

Radiated Test Setup

7582 Signal/Spectrum Analyzer | FSW26 101614 Rhode & Schwarz 12/14/17 12/14/18

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

1033 Bilog Antenna 3142C 00044556 EMCO 10/11/16 10/11/18
Double-ridged id

7575 ouble-TIAged WavegUide 1 3117 00155511 EMCO 06/16/18 | 06/16/20
horn antenna

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 7582

. " United Microwave o

8923 High-frequency cable Micropore 19057793 N/A Products Verified by 7608 and 7582

1040 EMI Test Receiver ESIB 40 100292 Rhode & Schwarz 10/25/17 10/25/18

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

- Wideband Radio CMW 500 158164 Rhode & Schwarz 04/04/18 04/04/19
Communication Tester

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 921212912

Phone: 858 678 1400
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Miscellaneous
6708 Multimeter 34401A US36086974 Hew lett Packard 07/05/17 07/05/18
7579 Temperature Chamber 115 151617 TestQuity 08/22/17 08/22/18
11312 Mini Environme ntal 850027 CF093-56010- SperScientific 02/26/18 02/26/19
Quality Meter 340
Test Software EMC32 V8.53 Rhode & Schwarz N/A
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3.2 MEASUREMENT UNCERTAINTY
For a95% 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

Cowerage Factor (k): 2

Expanded Uncertainty: 3.36

3.22 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 (uJ: 1.49

Coverage Factor (k): 2

Expanded Uncertainty: 2.99

3.23 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 (uJ: 0.39
Cowerage Factor (k): 1.96
Expanded Uncertainty: 0.76
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SECTION 4

DIAGRAM OF TEST SETUP
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41 TEST SETUP DIAGRAM
[ Antenna mast capable ) )
of 4.0 meters elevation Semi-Anechoic chamber
Antenna Center Paint
3 meters |
0.8 meters
Turntable
PC running Receiver/Spectrum
automated software Analyzer
Radiated Emission Test Setup (Below 1GHz)
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[[] Antennamastcapable

of 4.0 meters elevation Semi-Anechoic chamber

3 meters

I ]

Turntable

Absorbing material between measuring antenna
and EUTfor above 1GHz measurement

PCrunning Receiver/Spectrum
automated software Analyzer

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

of 4.0 meters elevation Semi-Anechoic chamber

3 meters

A
. (A

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

A || BN

Receive antenna
raised and lowered
between 1.0 and
4.0 meters

Turntable [not active)

Recerver/Spectrum Analyzer Signal Generator

Substitution Test Method (Above 1GHz)
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Programmable Power Supply

Communication
Tester

Power
Combiner

& Measuring
Equiprrent
9 quip

EUT connected to the measuring

equipment via suitable external

attenuator

Frequency Stability Test Comfiguration
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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. Itis 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 ded uctions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued
reports.
This reportis the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test reportshallnot be reproduced, except
in full without TUV SUD America, Inc.’s written approval.
This report mustnotbe used to claim product certification, approval, or endorsement by
A2LA, NIST, or any agency of the federal govemment.
TUV SUD America, Inc. and its professional staff hold government
and professional organization certifications for
AAMI, ACIL, AEA, ANSI, IEEE, A2 LA, NIST and VCCI.
iac-RA

Yo,

%N\ (ccasoes NISI' (W:';MW @lEEE
AT »,
A2LA Cert. No. 2955.13

Page 122 of 122
TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA92121-2912 Phone:858 678 1400 FAX: 858 546 0364



