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Applied Standards and Test Summary

1.1 APPLIED STANDARDS

Type of Authorization
Certification for an Industrial Signal Booster.

Applicable FCC Rules
Prepared in accordance with the requirements of FCC Rules and Regulations as listed in 47 CFR

Ch.1 Parts 2 and 20, 27, (10/1/16 Edition). The following subparts are applicable to the results
in this test report.

Part 2, Subpart J - Equipment Authorization Procedures, Certification

Part 20, Commercial Mobiles Services

§ 20.21  Signal Boosters

Part 27; Miscellaneous Wireless Communications Services
Subpart C — Technical standards

§ 27.50 — Power and duty cycle limits

8§ 27.53 — Emission limits
8§ 27.54 — Frequency stability

The tests were selected and performed with reference to:

e FCC Public Notice 935210 applying “Signal Boosters Basic Certification Requirements”
935210 D02 v04, 2017-10-27.

e FCC Public Notice 935210 applying “Measurement guidance for industrial and non-
consumer signal booster, repeater and amplifier devices” 935210 D05 v01r02, 2017-
10-27.

e FCC Public Notice 971168 applying “Measurement guidance for certification of licensed
digital transmitters” 971168 DO1 v03,2017-10-27

e ANSI C63.26: 2015

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa Page 3 of 125
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Summary Test Results:

The EUT complied with all performed tests as listed in chapter 1.3 Measurement
Summary / Signatures.

1.2 FCC-IC CORRELATION TABLE

Correlation of measurement requirements for
Industrial Signal Booster
from
FCC and ISED Canada

Measurement FCC reference ISED reference
Effective radiated power, 8§2.1046 RSS-GEN lIssue 5, 6.12
mean output power and §27.50 RSS-139 Issue 3, 6.5

zone enhancer gain

KDB 935210 D05 v01r02: 3.5

SRSP-513, Issue 3, 5.1.1
RSS-130 Issue 1, 4.4
SRSP-518, Issue 1, 5.1.1
RSS-131 Issue 3: 5.2.3

Peak to Average Ratio 8§27.50 RSS 139 Issue 3: 6.5
RSS-130 Issue 1, 4.4
Occupied bandwidth 8§2.1049 RSS-GEN lIssue 5, 6.6

Input-versus-output
spectrum

KDB 935210 DO5 v01r02: 3.4

RSS-131 Issue 3: 5.2.2

Conducted spurious 8§2.1051 RSS-GEN lIssue 5, 6.13
Emission at Antenna 8§27.53 RSS-139 Issue 3, 6.6
Terminal RSS-130 Issue 1: 4.6

Out-of-band emissions §2.1051 RSS-GEN Issue 5, 6.13
limits §27.53 RSS-139 Issue 3, 6.6
KDB 935210 D05 v01r02: 3.6 RSS-130 Issue 1: 4.6

Frequency stability 8§2.1055 RSS-GEN lIssue 5, 6.11
§27.54 RSS-139 Issue 3: 6.4
RSS-130 Issue 1: 4.3

RSS-131 Issue 3: 5.2.4

Field strength of spurious §2.1053 RSS-GEN lIssue 5, 6.13
radiation 8§27.53 RSS-139 Issue 3: 6.6

Out-of-band rejection

KDB 935210 D05 v01r02: 3.3

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa
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1.3 MEASUREMENT SUMMARY / SIGNATURES

47 CFR CHAPTER I FCC PART 27 Subpart C §2.1046, 827.50

[Base Stations/Repeater]

Effective Radiated Power, mean output power and zone enhancer gain

The measurement was performed according to ANSI C63.26, KDB Final Result
935210 D05 v01r02: 3.5

OP-Mode Setup FCC IC
Frequency Band, Direction, Input Power, Signal Type

Band 4/66, RF downlink, 0.3 dB < AGC, Narrowband SO01_AA01 Passed Passed
Band 4/66, RF downlink, 0.3 dB < AGC, Wideband SO01_AA01 Passed Passed
Band 4/66, RF downlink, 3 dB > AGC, Narrowband SO01_AAO01 Passed Passed
Band 4/66, RF downlink, 3 dB > AGC, Wideband SO01_AAO01 Passed Passed
Band 4/66, RF uplink, 0.3 dB < AGC, Narrowband SO01_AAO01 Passed Passed
Band 4/66, RF uplink, 0.3 dB < AGC, Wideband SO01_AAO01 Passed Passed
Band 4/66, RF uplink, 3 dB > AGC, Narrowband SO01_AAO01 Passed Passed
Band 4/66, RF uplink, 3 dB > AGC, Wideband SO01_AAO01 Passed Passed
47 CFR CHAPTER I FCC PART 27 Subpart C 8§27.50

[Base Stations/Repeater]
Peak to Average Ratio

The measurement was performed according to ANSI C63.26 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction, Input Power, Signal Type

Band 4/66, RF downlink, 0.3 dB < AGC, Narrowband SO01_AA01 Passed Passed
Band 4/66, RF downlink, 0.3 dB < AGC, Wideband SO01_AAO01 Passed Passed
Band 4/66, RF downlink, 3 dB > AGC, Narrowband SO01_AAO01 Passed Passed
Band 4/66, RF downlink, 3 dB > AGC, Wideband SO01_AAO01 Passed Passed
Band 4/66, RF uplink, 0.3 dB < AGC, Narrowband SO01_AAO01 Passed Passed
Band 4/66, RF uplink, 0.3 dB < AGC, Wideband SO01_AAO01 Passed Passed
Band 4/66, RF uplink, 3 dB > AGC, Narrowband SO01_AAO01 Passed Passed
Band 4/66, RF uplink, 3 dB > AGC, Wideband SO01_AAO01 Passed Passed

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa Page 5 of 125
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47 CFR CHAPTER I FCC PART 27 Subpart C §2.1049
[Base Stations/Repeater]
Occupied Bandwidth / Input-versus-output Spectrum

The measurement was performed according to ANSI C63.26, KDB Final Result
935210 DO5 v01r02: 3.4

OP-Mode Setup FCC IC
Frequency Band, Direction, Input Power, Signal Type

Band 4/66, RF downlink, 0.3 dB < AGC, Narrowband SO01_AAO01 Passed Passed
Band 4/66, RF downlink, 0.3 dB < AGC, Wideband SO01_AA01 Passed Passed
Band 4/66, RF downlink, 3 dB > AGC, Narrowband SO01_AAO01 Passed Passed
Band 4/66, RF downlink, 3 dB > AGC, Wideband SO01_AA01 Passed Passed
Band 4/66, RF uplink, 0.3 dB < AGC, Narrowband S01_AAO01 Passed Passed
Band 4/66, RF uplink, 0.3 dB < AGC, Wideband S01_AAO01 Passed Passed
Band 4/66, RF uplink, 3 dB > AGC, Narrowband S01_AAO01 Passed Passed
Band 4/66, RF uplink, 3 dB > AGC, Wideband SO01_AAO01 Passed Passed
47 CFR CHAPTER I FCC PART 27 Subpart 82.1051, 827.53

[Base Stations/Repeater]
Conducted spurious emissions at antenna terminals

The measurement was performed according to ANSI C63.26 Final Result
OP-Mode Setup FCC IC
Frequency Band, Test Frequency, Direction, Signal Type

Band 4/66, high, RF downlink, Narrowband SO01_AAO01 Passed Passed
Band 4/66, high, RF downlink, Wideband SO01_AAO01 Passed Passed
Band 4/66, low, RF downlink, Narrowband SO01_AA01 Passed Passed
Band 4/66, low, RF downlink, Wideband SO01_AA01 Passed Passed
Band 4/66, mid, RF downlink, Narrowband SO01_AA01 Passed Passed
Band 4/66, mid, RF downlink, Wideband SO01_AA01 Passed Passed
Band 4/66, high, RF uplink, Narrowband S01_AAO01 Passed Passed
Band 4/66, high, RF uplink, Wideband S01_AAO01 Passed Passed
Band 4/66, low, RF uplink, Narrowband S01_AAO01 Passed Passed
Band 4/66, low, RF uplink, Wideband SO01_AAO01 Passed Passed
Band 4/66, mid, RF uplink, Narrowband SO01_AAO01 Passed Passed
Band 4/66, mid, RF uplink, Wideband SO01_AAO01 Passed Passed
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47 CFR CHAPTER I FCC PART 27 Subpart C §2.1051, § 27.53

[Base Stations/Repeater]

Out-of-band emission limits

The measurement was performed according to ANSI C63.26, KDB Final Result
935210 D05 v01r02: 3.6

OP-Mode Setup FCC IC
Band Edge, Frequency Band, Number of signals, Direction, Input
Power, Signal Type

Lower, Band 4/66, 1, RF downlink, 0.3 dB < AGC, Narrowband SO01_AAO01 Passed Passed
Lower, Band 4/66, 1, RF downlink, 0.3 dB < AGC, Wideband SO01_AAO01 Passed Passed
Lower, Band 4/66, 1, RF downlink, 3 dB > AGC, Narrowband SO01_AA01 Passed Passed
Lower, Band 4/66, 1, RF downlink, 3 dB > AGC, Wideband SO01_AAO01 Passed Passed
Lower, Band 4/66, 2, RF downlink, 0.3 dB < AGC, Narrowband SO01_AAO01 Passed Passed
Lower, Band 4/66, 2, RF downlink, 0.3 dB < AGC, Wideband SO01_AA01 Passed Passed
Lower, Band 4/66, 2, RF downlink, 3 dB > AGC, Narrowband SO01_AAO01 Passed Passed
Lower, Band 4/66, 2, RF downlink, 3 dB > AGC, Wideband SO01_AA01 Passed Passed
Upper, Band 4/66, 1, RF downlink, 0.3 dB < AGC, Narrowband SO01_AAO01 Passed Passed
Upper, Band 4/66, 1, RF downlink, 0.3 dB < AGC, Wideband SO01_AAO01 Passed Passed
Upper, Band 4/66, 1, RF downlink, 3 dB > AGC, Narrowband SO01_AAO01 Passed Passed
Upper, Band 4/66, 1, RF downlink, 3 dB > AGC, Wideband SO01_AAO01 Passed Passed
Upper, Band 4/66, 2, RF downlink, 0.3 dB < AGC, Narrowband SO01_AAO01 Passed Passed
Upper, Band 4/66, 2, RF downlink, 0.3 dB < AGC, Wideband SO01_AAO01 Passed Passed
Upper, Band 4/66, 2, RF downlink, 3 dB > AGC, Narrowband S01_AAO01 Passed Passed
Upper, Band 4/66, 2, RF downlink, 3 dB > AGC, Wideband S01_AAO01 Passed Passed
Lower, Band 4/66, 1, RF uplink, 0.3 dB < AGC, Narrowband S01_AAO01 Passed Passed
Lower, Band 4/66, 1, RF uplink, 0.3 dB < AGC, Wideband S01_AAO01 Passed Passed
Lower, Band 4/66, 1, RF uplink, 3 dB > AGC, Narrowband S01_AAO01 Passed Passed
Lower, Band 4/66, 1, RF uplink, 3 dB > AGC, Wideband S01_AAO01 Passed Passed
Lower, Band 4/66, 2, RF uplink, 0.3 dB < AGC, Narrowband S01_AAO01 Passed Passed
Lower, Band 4/66, 2, RF uplink, 0.3 dB < AGC, Wideband SO01_AAO01 Passed Passed
Lower, Band 4/66, 2, RF uplink, 3 dB > AGC, Narrowband SO01_AAO01 Passed Passed
Lower, Band 4/66, 2, RF uplink, 3 dB > AGC, Wideband SO01_AAO01 Passed Passed
Upper, Band 4/66, 1, RF uplink, 0.3 dB < AGC, Narrowband SO01_AAO01 Passed Passed
Upper, Band 4/66, 1, RF uplink, 0.3 dB < AGC, Wideband SO01_AAO01 Passed Passed
Upper, Band 4/66, 1, RF uplink, 3 dB > AGC, Narrowband SO01_AAO01 Passed Passed
Upper, Band 4/66, 1, RF uplink, 3 dB > AGC, Wideband SO01_AAO01 Passed Passed
Upper, Band 4/66, 2, RF uplink, 0.3 dB < AGC, Narrowband S01_AAO01 Passed Passed
Upper, Band 4/66, 2, RF uplink, 0.3 dB < AGC, Wideband S01_AAO01 Passed Passed
Upper, Band 4/66, 2, RF uplink, 3 dB > AGC, Narrowband S01_AAO01 Passed Passed
Upper, Band 4/66, 2, RF uplink, 3 dB > AGC, Wideband S01_AAO01 Passed Passed
47 CFR CHAPTER I FCC PART 27 Subpart C KDB 935210 DO5 vO1r0O2: 3.3

[Base Stations/Repeater]
Out-of-band rejection

The measurement was performed according to ANSI C63.26 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction

Band 4/66, RF downlink SO01_AAO01 Passed Passed
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47 CFR CHAPTER I FCC PART 27 Subpart C KDB 935210 D05 v01r02: 3.3
[Base Stations/Repeater]
Out-of-band rejection

The measurement was performed according to ANSI C63.26 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction

Band 4/66, RF uplink S01_AAO01 Passed Passed
47 CFR CHAPTER I FCC PART 27 Subpart C §2.1053, §27.53

[Base Stations/Repeater]
Field strength of spurious radiation

The measurement was performed according to ANSI C63.26 Final Result
OP-Mode Setup FCC IC
Frequency Band, Test Frequency, Direction

Band 4/66, high, RF downlink S01_AAO01 Passed Passed
Band 4/66, low, RF downlink S01_AAO1 Passed Passed
Band 4/66, mid, RF downlink S01_AAO01 Passed Passed
Band 4/66, high, RF uplink S01_AAD1 Passed Passed
Band 4/66, low, RF uplink S01_AA01 Passed Passed
Band 4/66, mid, RF uplink S01_AAO1 Passed Passed

N/A: Not applicable
N/P: Not performed

The test case frequency stability was not performed, since the EUT is not equipped with signal
processing capabilities.

Report version control
Version Release date | Change Description Version validity
initial 2018-09-18 == invalid
REV1 2018-10-02 s  Type designation corrected to valid
DCM AF1727
o FCC ID corrected to XS5-
AF1727E
IC corrected to 2237E-1727E

— [ tayers

7 layers GmbH, Borsigstr. 11
40880 Ratingen, Germany
Phone +49 (0)2102 749 0

"(responsible'for accreditation scope) (responsible for testing and report)
Dipl.-Ing. Marco Kullik Dipl.-Ing. Daniel Gall
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2 ADMINISTRATIVE DATA

2.1 TESTING LABORATORY

Company Name:

Address:
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A Bureau Veritas Group Company

7layers GmbH

Borsigstr. 11
40880 Ratingen
Germany

This facility has been fully described in a report submitted to the ISED and accepted under
the registration number: Site# 3699A-1.

The test facility is also accredited by the following accreditation organisation:

Laboratory accreditation no:

FCC Designation Number:

FCC Test Firm Registration:
Responsible for accreditation scope:

Report Template Version:

2.2 PROJECT DATA

Responsible for testing and report:

Employees who performed the tests:

Date of Report:

Testing Period:

2.3 APPLICANT DATA

Company Name:

Address:

Contact Person:

2.4 MANUFACTURER DATA

Company Name:

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa

DAKkS D-PL-12140-01-00
DEO015

929146

Dipl.-Ing. Marco Kullik

2018-01-03

Dipl.-Ing. Daniel Gall
documented internally at 7Layers
2018-10-02

2017-08-06 to 2018-08-14

Commscope
Andrew Wireless Systems GmbH

Industriering 10
86675 Buchdorf
Germany

Mr. Frank Futter

please see applicant data
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3.1 GENERAL EUT DESCRIPTION

Kind of Device
product description

RF Card

Product name

Node A+ / AM family

Type

DCM AF1727E

Declared EUT data by the supplier

General Product
Description

The EUT is an RF card supporting the following bands:
Band 4 / AWS-1

Band 66 / AWS-3

It is build-in Commscope Node A+ and Node AM family.

For fixed applications, the uplink frequency is limited to the AWS-1
band (1710-1755 MHz). For mobile application is the complete
uplink frequency range of the AWS-3 band (1710-1780 MHz) used.
The system checks this by a continuous evaluation of its own
position provided by GNSS data (e.g. GPS)

For the downlink is always the complete frequency range of the
AWS-3 band (2110-2180 MHz) used.

Booster Type

Industrial Signal Booster

Voltage Type

AC

Voltage Level

100 V — 240V, 50 — 60 Hz

Maximum (measured)
Output Donor Port
[Uplink]

Band 4:29.6 dBm
Band 66: 29.8 dBm

Maximum (measured)
Output Server Port
[Downlink]

Band 4/66: 28.6 dBm

Maximum (measured)
Gain [Uplink]

Band 4:82.9 dB
Band 66: 82.6 dB

Maximum (measured)
Gain [Downlink]

Band 4/66: 82.1 dB

The main components of the EUT are listed and described in chapter 3.2 EUT Main

components.

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa
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Sample Name

Sample Code

Description

aa0l DE1277006aa01 FCC sample
Sample Parameter Value
Serial Number 24

HW Version 7817693-00 Rev: 00
SW Version 7710231-01 v2.1.0.11
Comment

NOTE:The short description is used to simplify the identification of the EUT in this test report.

3.3 ANCILLARY EQUIPMENT

For the purposes of this test report, ancillary equipment is defined as equipment which is used
in conjunction with the EUT to provide operational and control features to the EUT. It is
necessary to configure the system in a typical fashion, as a customer would normally use it.
But nevertheless Ancillary Equipment can influence the test results.

Device Details Description
(Manufacturer, Type Model, OUT
Code)

ANC1 Commscope, AM4, Repeater Platform

3.4 AUXILIARY EQUIPMENT

For the purposes of this test report, auxiliary equipment is defined as equipment which is used
temporarily to enable operational and control features especially used for the tests of the EUT
which is not used during normal operation or equipment that is used during the tests in
combination with the EUT but is not subject of this test report. It is necessary to configure the
system in a typical fashion, as a customer would normally use it.

But nevertheless Auxiliary Equipment can influence the test results.

Device Details
(Manufacturer, HW, SW, S/N)

Description

3.5 EUT SETUPS

This chapter describes the combination of EUTs and equipment used for testing. The rationale
for selecting the EUTSs, ancillary and auxiliary equipment and interconnecting cables, is to test
a representative configuration meeting the requirements of the referenced standards.

Description and Rationale
Setup for all tests

Setup Combination of EUTs
S01_AAO01 aa01+ANC1

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa Page 11 of 125



3.6 OPERATING MODES
This chapter describes the operating modes of the EUTs used for testing.

3.6.1 TEST CHANNELS

7
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Upper
Lower Frequency
Frequency Band Center
Band Edge Edge Frequency
Band Direction [MHZ] [MHZ] [MHZ] Port
4/66 downlink 2110.00 2180.00 2145.00 Donor
4 uplink 1710.00 1755.00 1732.50 Server
66 uplink 1710.00 1780.00 1745.00 Server
3.6.2 AUTOMATIC GAIN CONTROL LEVELS
AGC Levels
AGC AGC
AGC Start Start
Start Pin Pin
Signal Pin -0.3dB +3 dB | Frequency
Band Direction Type [dBm] [dBm] [dBm] [MHZ] Frequency
4/66 downlink Narrowband | -54.0 -54.3 | -51.0 | 2145.0 P
4/66 downlink Wideband -55.6 -55.9 | -52.6 | 2145.0
4/66 downlink Narrowband | -57.8 -58.1 -54.8 2110.0 Low
4/66 downlink Wideband -56.2 -56.5 -53.2 2110.0
4/66 downlink Narrowband | -57.8 -58.1 | -54.8 | 2180.0 High
4/66 downlink Wideband -56.5 -56.8 | -53.5 | 2180.0
4/66 downlink Narrowband | -55.8 -56.1 -52.8 2138.6 Max.
4/66 downlink Wideband -55.6 -55.9 -52.6 2138.6 Power
4 uplink Narrowband | -53.4 -53.7 -50.4 1732.5 Center
4 uplink Wideband -56.6 -56.9 -53.6 1732.5
4 uplink Narrowband | -54.0 -54.3 -51.0 1710.0 Low
4 uplink Wideband -52.6 -52.9 | -49.6 1710.0
4 uplink Narrowband | -53.2 -53.5 -50.2 1755.0 High
4 uplink Wideband -52.4 -52.7 -49.4 1755.0
4 uplink Narrowband | -54.2 -54.5 | -51.2 | 1750.5 Max.
4 uplink Wideband -52.4 -52.7 -49.4 1750.5 Power
66 uplink Narrowband | -52.0 -52.3 -49.0 1745.0 Center
66 uplink Wideband -52.4 -52.7 -49.4 1745.0
66 uplink Narrowband | -54.6 -54.9 -51.6 1710.0 Low
66 uplink Wideband -53.0 -53.3 -50.0 1710.0
66 uplink Narrowband | -54.8 -55.1 -51.8 1780.0 High
66 uplink Wideband -53.4 -53.7 | -50.4 | 1780.0
66 uplink Narrowband | -52.6 -52.9 -49.6 1755.2 Max.
66 uplink Wideband -52.6 -52.9 -49.6 1755.2 Power

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa
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3.7 PRODUCT LABELLING

3.7.1 FCC ID LABEL

Please refer to the documentation of the applicant.

3.7.2 LOCATION OF THE LABEL ON THE EUT

Please refer to the documentation of the applicant.

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa
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4 TEST RESULTS

4.1 EFFECTIVE RADIATED POWER, MEAN OUTPUT POWER AND ZONE ENHANCER
GAIN

Standard FCC Part 27, 827.50

The test was performed according to:
ANSI C63.26, KDB 935210 DO5 v01r02: 3.5

4.1.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the signal booster power and gain
limits and requirements for industrial signal boosters.

The EUT was connected to the test setup according to the following diagram:

Signal Generator Signal Generator
SMBV100 SMIQ
[AWGN signal] [GSM signal]

Spectrum Analys
FSV40

FCC Part 22/24/27/90 Industrial signal booster — Test Setup; RF Output Power / Gain

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

4.1.2 TEST REQUIREMENTS / LIMITS

Part 27; Miscellaneous Wireless Communication Services
Subpart C — Technical standards

§ 27.50
Band 13:

(2) Fixed and base stations transmitting a signal in the 746-757 MHz and 776-787 MHz bands
with an emission bandwidth of 1 MHz or less must not exceed an ERP of 1000 watts and an
antenna height of 305 m HAAT, except that antenna heights greater than 305 m HAAT are

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa Page 14 of 125
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permitted if power levels are reduced below 1000 watts ERP in accordance with Table 1 of this
section.

(3) Fixed and base stations located in a county with population density of 100 or fewer persons
per square mile, based upon the most recently available population statistics from the Bureau
of the Census, and transmitting a signal in the 746-757 MHz and 776-787 MHz bands with an
emission bandwidth of 1 MHz or less must not exceed an ERP of 2000 watts and an antenna
height of 305 m HAAT, except that antenna heights greater than 305 m HAAT are permitted if
power levels are reduced below 2000 watts ERP in accordance with Table 2 of this section.

(4) Fixed and base stations transmitting a signal in the 746-757 MHz and 776-787 MHz bands
with an emission bandwidth greater than 1 MHz must not exceed an ERP of 1000 watts/MHz
and an antenna height of 305 m HAAT, except that antenna heights greater than 305 m HAAT
are permitted if power levels are reduced below 1000 watts/MHz ERP in accordance with Table
3 of this section.

(5) Fixed and base stations located in a county with population density of 100 or fewer persons
per square mile, based upon the most recently available population statistics from the Bureau
of the Census, and transmitting a signal in the 746-757 MHz and 776-787 MHz bands with an
emission bandwidth greater than 1 MHz must not exceed an ERP of 2000 watts/MHz and an
antenna height of 305 m HAAT, except that antenna heights greater than 305 m HAAT are
permitted if power levels are reduced below 2000 watts/MHz ERP in accordance with Table 4 of
this section.

(6) Licensees of fixed or base stations transmitting a signal in the 746-757 MHz and 776-787
MHz bands at an ERP greater than 1000 watts must comply with the provisions set forth in
paragraph (b)(8) of this section and 827.55(c).

Band 12:

¢) The following power and antenna height requirements apply to stations transmitting in the
600 MHz band and the 698-746 MHz band:

(1) Fixed and base stations transmitting a signal with an emission bandwidth of 1 MHz or less
must not exceed an effective radiated power (ERP) of 1000 watts and an antenna height of
305 m height above average terrain (HAAT), except that antenna heights greater than 305 m
HAAT are permitted if power levels are reduced below 1000 watts ERP in accordance with
Table 1 of this section;

(2) Fixed and base stations located in a county with population density of 100 or fewer persons
per square mile, based upon the most recently available population statistics from the Bureau
of the Census, and transmitting a signal with an emission bandwidth of 1 MHz or less must not
exceed an ERP of 2000 watts and an antenna height of 305 m HAAT, except that antenna
heights greater than 305 m HAAT are permitted if power levels are reduced below 2000 watts
ERP in accordance with Table 2 of this section;

(3) Fixed and base stations transmitting a signal with an emission bandwidth greater than 1
MHz must not exceed an ERP of 1000 watts/MHz and an antenna height of 305 m HAAT,
except that antenna heights greater than 305 m HAAT are permitted if power levels are
reduced below 1000 watts/MHz ERP in accordance with Table 3 of this section;

(4) Fixed and base stations located in a county with population density of 100 or fewer persons
per square mile, based upon the most recently available population statistics from the Bureau
of the Census, and transmitting a signal with an emission bandwidth greater than 1 MHz must
not exceed an ERP of 2000 watts/MHz and an antenna height of 305 m HAAT, except that
antenna heights greater than 305 m HAAT are permitted if power levels are reduced below
2000 watts/MHz ERP in accordance with Table 4 of this section;
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Band 4/66:

d) The following power and antenna height requirements apply to stations transmitting in the
1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-
2020 MHz, 2110-2155 MHz, 2155-2180 MHz and 2180-2200 MHz bands:

(1) The power of each fixed or base station transmitting in the 1995-2000 MHz, 2110-2155
MHz, 2155-2180 MHz or 2180-2200 MHz band and located in any county with population
density of 100 or fewer persons per square mile, based upon the most recently available
population statistics from the Bureau of the Census, is limited to:

(i) An equivalent isotropically radiated power (EIRP) of 3280 watts when transmitting with an
emission bandwidth of 1 MHz or less;

(ii) An EIRP of 3280 watts/MHz when transmitting with an emission bandwidth greater than 1
MHz.

(2) The power of each fixed or base station transmitting in the 1995-2000 MHz, the 2110-2155
MHz 2155-2180 MHz band, or 2180-2200 MHz band and situated in any geographic location
other than that described in paragraph (d)(1) of this section is limited to:

(i) An equivalent isotropically radiated power (EIRP) of 1640 watts when transmitting with an
emission bandwidth of 1 MHz or less;

(ii) An EIRP of 1640 watts/MHz when transmitting with an emission bandwidth greater than 1
MHz.

(3) A licensee operating a base or fixed station in the 2110-2155 MHz band utilizing a power
greater than 1640 watts EIRP and greater than 1640 watts/MHz EIRP must coordinate such
operations in advance with all Government and non-Government satellite entities in the 2025-
2110 MHz band. A licensee operating a base or fixed station in the 2110-2180 MHz band
utilizing power greater than 1640 watts EIRP and greater than 1640 watts/MHz EIRP must be
coordinated in advance with the following licensees authorized to operate within 120
kilometers (75 miles) of the base or fixed station operating in this band: All Broadband Radio
Service (BRS) licensees authorized under this part in the 2155-2160 MHz band and all
advanced wireless services (AWS) licensees authorized to operate on adjacent frequency
blocks in the 2110-2180 MHz band.

(4) Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and
mobile and portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are
limited to 1 watt EIRP. Fixed stations operating in the 1710-1755 MHz band are limited to a
maximum antenna height of 10 meters above ground. Mobile and portable stations operating
in these bands must employ a means for limiting power to the minimum necessary for
successful communications.

(5) Equipment employed must be authorized in accordance with the provisions of §24.51.
Power measurements for transmissions by stations authorized under this section may be made
either in accordance with a Commission-approved average power technique or in compliance
with paragraph (d)(6) of this section. In measuring transmissions in this band using an
average power technique, the peak-to-average ratio (PAR) of the transmission may not exceed
13 dB.

(6) Peak transmit power must be measured over any interval of continuous transmission using
instrumentation calibrated in terms of an rms-equivalent voltage. The measurement results
shall be properly adjusted for any instrument limitations, such as detector response times,
limited resolution bandwidth capability when compared to the emission bandwidth, sensitivity,
etc., so as to obtain a true peak measurement for the emission in question over the full
bandwidth of the channel.
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RSS-130; 4.4 Transmitter Output Power and Equivalent Isotropically Radiated Power
(e.i.r.p.)
The transmitter output power shall be measured in terms of average power.

For base and fixed equipment, refer to SRSP-518 for power limits

SRSP-518
5.1 Radiated Power and Antenna Height Limits
5.1.1 Fixed and base stations

5.1.1.1 For fixed and base stations transmitting in accordance with sections 4.1.1 to 4.1.3
within the frequency range 716-756 MHz with a channel bandwidth equal to or less than

1 MHz, the maximum permissible equivalent isotropically radiated power (e.i.r.p.) is

1640 watts with an antenna height above average terrain (HAAT)™"%® 3 yp to 305 metres.
The same e.i.r.p. limit also applies to fixed and base stations operating at any frequency in the
700 MHz band in accordance with Section 4.1.4.

5.1.1.2 For fixed and base stations transmitting in accordance with sections 4.1.1 to 4.1.3
within the frequency range 716-756 MHz with a channel bandwidth greater than 1 MHz, the
maximum permissible e.i.r.p. is 1640 watts/MHz (i.e. no more than 1640 watts e.i.r.p. in any
1 MHz band segment) with a HAAT up to 305 metres. The same e.i.r.p. limit also applies to
fixed and base stations operating at any frequency in the 700 MHz band in accordance with
Section 4.1.4.

5.1.1.3 Fixed and base stations located in geographical areas at a distance greater than 26 km
from large or medium population centres "4 and transmitting in accordance with sections
4.1.1 to 4.1.3 within the frequency range 716-756 MHz, may increase their e.i.r.p. up to a
maximum of 3280 watts/MHz (i.e. no more than 3280 watts e.i.r.p. in any 1 MHz band
segment), with an antenna HAAT up to 305 metres.

Within 26 km of any large or medium population centre, fixed and base stations may operate
at increased e.i.r.p. if more than 50% of the population within a particular sector’s coverage
Footnote s 5 |ocated outside these large and medium population centres.

Fixed and base stations with increased e.i.r.p. must not be used to provide coverage to large
and medium population centres. However, some incidental coverage of these large and
medium population centres by stations with increased e.i.r.p. is permitted.

This provision also applies for fixed and base stations with a channel bandwidth equal to or
less than 1 MHz (i.e. e.i.r.p. may be increased up to a maximum of 3280 watts).

5.1.1.4 For all installations with an antenna HAAT in excess of 305 metres, a corresponding
reduction in e.i.r.p. according to the following formula shall be applied:

EIRPreduction =20 log10(HAAT/305) dB

RSS-139; 6.5 Transmitter Output Power

The equivalent isotropically radiated power (e.i.r.p.) for mobile and portable transmitters shall
not exceed one watt. The e.i.r.p. for fixed and base stations in the band 1710-1780 MHz shall
not exceed one watt.

Consult SRSP-513 for e.i.r.p. limits on fixed and base stations operating in the band 2110-
2180 MHz.
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SRSP-513
5.1 Radiated Power and Antenna Height Limits
5.1.1 Fixed and Base Stations

5.1.1.1 For fixed and base stations operating within the frequency range 2110-2180 MHz with
a channel bandwidth equal to or less than 1 MHz, the maximum permissible equivalent
isotropically radiated power (e.i.r.p.) is 1640 watts with an antenna height above average
terrain (HAAT)Footnote 4 up to 300 metres.

5.1.1.2 For fixed and base stations operating within the frequency range 2110-2180 MHz with
a channel bandwidth greater than 1 MHz, the maximum permissible e.i.r.p. is 1640 watts/MHz
e.i.r.p. (i.e. no more than 1640 watts e.i.r.p. in any 1 MHz band segment) with an antenna
height above average terrain (HAAT) up to 300 metres.

5.1.1.3 Fixed and base stations located in geographic areas at a distance greater than 26 km
from large or medium population centres,Footnote 5 and transmitting within the frequency
range 2110-2180 MHz, may increase their e.i.r.p. up to a maximum of 3280 watts/MHz (i.e. no
more than 3280 watts e.i.r.p. in any 1 MHz band segment), with an antenna HAAT up to

300 metres.

Within 26 km of any large or medium population centre, fixed and base stations may operate
at increased e.i.r.p. if more than 50% of the population within a particular sector's
coverageFootnote 6 is located outside these large and medium population centres.

Fixed and base stations with increased e.i.r.p. must not be used to provide coverage to large
and medium population centres. However, some incidental coverage of these large and
medium population centres by stations with increased e.i.r.p. is permitted.

This provision also applies for fixed and base stations with a channel bandwidth equal to or
less than 1 MHz (i.e. the e.i.r.p. may be increased up to a maximum of 3280 watts).

5.1.1.4 Fixed and base station antenna heights above average terrain may exceed 300 metres
with a reduction in e.i.r.p. The maximum permissible e.i.r.p. for installations with antenna
HAAT in excess of 300 metres is given in the following table:

Table 2 — Reduction to Maximum Allowable E.I.R.P. for HAAT > 300 m
HAAT (in metres) Maximum e.i.r.p. (watts or watts per MHza)
Notes:

a Depending on the channel bandwidth: watts if less than 1 MHz bandwidth or else watts per
MHz.

b If Section 5.1.1.3 applies.

HAAT < 300 1640 (or 3280b)
300 < HAAT =< 500 1070

500 < HAAT =< 1000 490

1000 < HAAT =< 1500 270

1500 < HAAT =< 2000 160

5.1.1.5 Fixed or base stations transmitting in the lower sub-band (1710-1780 MHz) shall
comply with the power limits set forth in Section 5.1.2.
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Maximum Limit
Average |Average | Margin
Input Output Output to
Frequency | Power Power Power Limit Gain
Signal Type | Input Power [MHZ] [dBm] [dBm] [dBm] [dB] [dB]
Wideband 0.3dB < AGC| 2139.800 | -55.9 26.2 60.0 33.8 82.1
Wideband 3dB > AGC | 2139.800 | -52.6 26.5 60.0 33.5 79.1
Narrowband 0.3dB < AGC| 2139.800 | -54.3 26.6 60.0 33.4 80.9
Narrowband 3dB > AGC | 2139.800 | -51.0 26.8 60.0 33.2 77.8
Band 4, uplink
Maximum Limit
Average | Average | Margin
Input Output Output to
Frequency | Power Power Power Limit Gain
Signal Type | Input Power [MHZ] [dBm] [dBm] [dBm] [dB] [dB]
Wideband 0.3dB < AGC| 1750.500 | -52.7 29.6 30.0 0.4 82.3
Wideband 3dB > AGC 1750.500 | -49.4 29.5 30.0 0.5 78.9
Narrowband |0.3dB <AGC| 1750.500 | -54.5 28.3 30.0 1.7 82.9
Narrowband 3dB > AGC | 1750.500 | -51.2 28.3 30.0 1.7 79.5
Band 66, uplink
Maximum Limit
Average | Average | Margin
Input Output Output to
Frequency | Power Power Power Limit Gain
Signal Type | Input Power [MHZ] [dBm] [dBm] [dBm] [dB] [dB]
Wideband 0.3dB < AGC| 1755.200 | -52.9 29.7 30.0 0.3 82.6
Wideband 3dB = AGC 1755.200 | -49.6 29.7 30.0 0.3 79.3
Narrowband |0.3dB <AGC| 1755.200 | -52.3 29.8 30.0 0.3 82.5
Narrowband 3dB>AGC | 1755.200 | -49.0 29.6 30.0 0.4 78.9

Remark: Please see next sub-clause for the measurement plot.
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4.1.4 MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”)

Frequency Band = Band 4/66, Direction = RF downlink, Input Power = 3 dB > AGC, Signal
Type = Narrowband
(S01_AAO01)

Spectrum | | %-—l

Ref Level 50.00 dem  Offset 20.00 dB & RBW 6.2% kHz
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Count 92/100 TOF
—

@ 1Am AvgPwr

Mode Auto Sweep

40 di

30 dBém

20 dim

10 dem

0 dem

-10 dii

-20 dim
-30 dii /

B i

N

AN

=]

[~
1001 pts Span 800.0 ki‘

CF 2.1398 Glz
Channel Power

Bandwidth 400.00 kHz Power 26.83 dBm Tx Total 26.83 dBm
]
J ] ) '

2.5.3 PowerAWS;GEM Out +3; 2.13080G

Frequency Band = Band 4/66, Direction = RF downlink, Input Power = 3 dB > AGC, Signal
Type = Wideband
(S01_AA01)

Spectrum | | “vnl
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Frequency Band = Band 4/66, Direction = RF downlink, Input Power = 0.3 dB < AGC, Signal
Type = Narrowband

(SO1_AAO1)
Spectrum |

||:|n|
v
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Frequency Band = Band 4/66, Direction = RF downlink, Input Power = 0.3 dB < AGC, Signal
Type = Wideband
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Frequency Band = Band 4, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =
Narrowband
(S01_AAO01)

Spectrum | l%‘
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Frequency Band = Band 4, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =
Wideband
(S01_AAO01)
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Frequency Band = Band 4, Direction = RF uplink, Input Power = 0.3 dB < AGC, Signal Type =

Narrowband
(S01_AA01)

Spectrum |
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Frequency Band = Band 66, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =
Narrowband
(S01_AAO01)

Spectrum | |"§'|

Ref Level 50.00 dem  Offset 20.00 dB » RBW 6.25 kHz

Att 45 de SWT Z.1ms @ VBW 50kHz  Mode 4uto Sweep
Count 100/100 TOF

@ 1Rm AvgPwr

40 dBm

30 dBm

20 dBi

10 dB

0 dBm

-10 dBm

-20 dbm

o A

CF 1.7552 GHz 1001 pts Span 800.0 kHz

Channel Power
Bandwidth 400.00 kHz Power 29.63 dBm Tx Total 29.63 dBm

3.5.3 PowerGSM Cut +3; 1.78520G

N

Frequency Band = Band 66, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =
Wideband
(S01_AAO01)

Spectrum | | %-—l

Ref Level 50.00 d2m  Offset 20,00 d& & RBW 100 kHz

Att 45 dB BWT 1ms @ VBW 500 kHz Mode Auto Sweep
Count 100,100 TOF

—

(@ 1AM AugPwr

40 dBrr

30 dBém

20 dim

10 dem

0 dem

-10 df
| 2048 VAMM
-30 di
=40 dBm
CF 1.7552 GHz 1001 Ets SEan 8.2 MHL
Channel Power
Bandwidth 4.10 MHz Power 29.68 dBm Tx Total 29.68 dBm

2.5.3 PowerAWS-3;AWGH Out +3; 1.753205

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa Page 24 of 125



Frequency Band = Band 66, Direction = RF uplink, Input Power
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4.1.5 TEST EQUIPMENT USED
FCC Conducted Base Station / Repeater
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4.2 PEAK TO AVERAGE RATIO

Standard FCC Part 27, 827.50

The test was performed according to:
ANSI C63.26

4.2.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the signal booster power and gain
limits and requirements for industrial signal boosters.

The EUT was connected to the test setup according to the following diagram:

Signal Generator Signal Generator
TR SMBV100 sMIQ

0 [AWGN signal] [GSM signal]

FCC Part 22/24/27/90 Industrial signal booster — Test Setup; RF Output Power / Gain

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.
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4.2.2 TEST REQUIREMENTS / LIMITS

Part 27; Miscellaneous Wireless Communication Services
Subpart C — Technical standards
8§ 27.50

For the bands 4, 12, 13, 66 exist no FCC peak-to-average power ratio (PAPR) limit.

RSS-130; 4.4 Transmitter Output Power and Equivalent Isotropically Radiated Power
(e.i.r.p.)
In addition, the peak-to-average power ratio (PAPR) of the transmitter shall not exceed 13 dB

for more than 0.1% of the time and shall use a signal corresponding to the highest PAPR
during periods of continuous transmission.

RSS-139; 6.5 Transmitter Output Power

In addition, the peak to average power ratio (PAPR) of the equipment shall not exceed 13 dB
for more than 0.1% of the time, using a signal that corresponds to the highest PAPR during
periods of continuous transmission.
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Band 4/66, downlink
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Margin
Input Limit to
Frequency Power PAPR PAPR Limit
Signal Type | Input Power [MHZ] [dBm] [dB] [dB] [dB]
Wideband 0.3dB < AGC | 2139.800 -55.9 8.0 13.0 5.0
Wideband 3dB > AGC 2139.800 -52.6 7.9 13.0 5.1
Narrowband 0.3dB < AGC | 2139.800 -54.3 0.2 13.0 12.8
Narrowband 3 dB > AGC 2139.800 -51.0 0.2 13.0 12.8
Band 4, uplink
Margin
Input Limit to
Frequency Power PAPR PAPR Limit
Signal Type | Input Power [MHZ] [dBm] [dB] [dB] [dB]
Wideband 0.3dB < AGC | 1750.500 -56.9 7.4 13.0 5.6
Wideband 3dB > AGC 1750.500 -53.6 7.3 13.0 5.7
Narrowband 0.3dB < AGC | 1750.500 -53.7 0.2 13.0 12.8
Narrowband 3 dB > AGC 1750.500 -50.4 0.2 13.0 12.8
Band 66, uplink
Margin
Input Limit to
Frequency Power PAPR PAPR Limit
Signal Type | Input Power [MHZ] [dBm] [dB] [dB] [dB]
Wideband 0.3dB < AGC | 1755.200 -52.7 7.3 13.0 5.7
Wideband 3dB > AGC 1755.200 -49.0 7.2 13.0 5.8
Narrowband 0.3dB < AGC | 1755.200 -52.3 0.2 13.0 12.8
Narrowband 3 dB > AGC 1755.200 -49.0 0.2 13.0 12.8

Remark: Please see next sub-clause for the measurement plot.
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4.2.4 MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”)
Frequency Band = Band 4/66, Direction = RF downlink, Input Power = 3 dB > AGC, Signal
Type = Narrowband
(S01_AAO01)

Spectrum ¥ | |%1|

Ref Level 40.00 dBm  Offset 20.00 dR
Att 40 dB - AQT 2.3ms & RBW 1 MHz

SGL
(@153 Clrw

Mean Pwr + 20.00 dB

CF 2.1398 GHz
Samples: 100000

Complementary Curmulative Distribution Function

Mean | Peak | Crest | 10% | 1% | 0% | 0.01%
Trace 1 26.44 dBm 26.62d8m | 0.18 dB 0.12 d& 0.14 dB 0.20 db | 0.23de
e —
il L
. 4 -
4.0 FAFR AWS;GSM Cut +3;2.1406

Frequency Band = Band 4/66, Direction = RF downlink, , Input Power = 3 dB > AGC, Signal
Type = Wideband
(S01_AA01)

Spectrum .l-l |"$’|

Ref Level 40.00 dém  Offset 20.00 di
Att 40 dB AQT 2.2 ms & RBW 10 MHz

SGL
@15a Clrw

Mean Pwr + 20.00 dB

CF 2.1398 GHz
C I ary C lative Distribution Function Samples: 100000
Mean | peak |  crest | 10% | 19% | 0% | po1%e |
Trace 1 | 2598 dBm | 34,71 cBm  8.73dB | 3.65 cB 643d8 | 7.91d8 | 8.70dB
' ™ o
L J1 J e
1 P F WE ; AW 1t o+ 140¢
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Frequency Band = Band 4/66, Direction = RF downlink, Input Power = 0.3 dB < AGC, Signal

Spectrum |

Type = Narrowband
(S01_AA01)

(=]

Ref Level 40,00 dBm
Att 40 di
SiGL

Offset 20.00 d&
AQT 2.3 ms e RBW 1 MHz

@153 Clrw

|CF 2.1398 GHz

Mean Pwr + 20.00 dB

ary Ive Distribution Function Samples: 100000
Mean | Peak | crest | 100 | 190 | ©04% | o019 |
Trace 1 | 26.17 dBm | 26.34 dBm 0.17 dB 0.12 cB 0.20d8 | 0.23dB 0.23 dB
p— S—
i (]

Frequency Band = Band 4/66, Direction = RF downlink, Input Power = 0.3 dB < AGC, Signal

Spectrum

Type = Wideband
(S01_AAO01)

Refl Level 40,00 d&m
ALt
SGL

40 di

Offset 20.00 d&
AQT 2.3 ms @ RBW 10 MHz

@153 Clrw

|[CF 2.1398 GHz

Mean Pwr + 20,00 di

ary C Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0a% | o.1% |
Trace 1 [ 25.70 dbm | 34.61 dém | 8.01 dB 3.65 dB 5.40 dB B.00de | 687 B |
—
)i wi
0 PAPE AWS;AWGH OQut = 2.140G
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Frequency Band = Band 4, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =

Spectrurm |

Narrowband
(S01_AA01)

Att
SGL

Ref Level 40.00 dBm
40 dB

Offset 20.00 dB
AQT 2.3 ms & RBW 1 MHz

@15a Clrw

IF 1.7505 GHz

Mean Pwr + 20.00 dB

Distrihution Function Samples: 10000

Mean | Peak | crast | 10% | 190 | 0% | poi%e |
Trace 1 [ 27.72 dBm | 27.89 dBm 0.17 db 0.12 dB 0.17 d8 0.23 dB 0.26 dB
Lam— —
v )
L. . 4

4.0 PAPR AWES=1;GSM O

+371.751G

Frequency Band = Band 4, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =

Spectrum |

Wideband
(S01_AAO01)

(=]

Ref Level 40.00 dém
ALt 40 de
5061

Offset 20.00 d&
AQT 2.3 ms & RBW 10 MHz

@153 Clrw

F 17505 GHz

Mean Pwr + 2000 dB

ary C Distribution Function Samples: 100000
Mean | Peak | crest |  10% | 1%% | o0a% | 0.01% |
Trace 1 [ 28.99 dBm | 37.0¢ dBm 8.05 dB 3.65 dB £.26 dB 7.33 dB 3,00 b
J 77
9. FR AWS=1;AWGH ¢ t +#3;1.7.
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Frequency Band = Band 4, Direction = RF uplink, Input Power = 0.3 dB < AGC, Signal Type =

Narrowband
(S01_AA01)

Spectrum *l

(=]

Ref Level 40.00 dém Offset 20.00 dB
Att
SGL

40 d8 AQT 2.3ms & RBW 1 MHz

@153 Clrw

1E-05 -
3
.................................................................. S eet] EEEEete EEEEEEEEE R
.......................... anden
b
CF 1.7505 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function samples: 100000
Mean | Peak | Crest | 10% | 1%0 | pa% | o0.01% |
Trace 1 I 27.73 dBm 27.91 dBm 0.18 dB .12 dB 0.20 d& 0.23 de 0.23 di
| —— —
L 1 J -
4 APE AWS= M Cut =0.3;1. 531G

Frequency Band = Band 4, Direction = RF uplink, Input Power = 0.3 dB < AGC, Signal Type =
Wideband

(SO1_AAO1)

Spectrurm |

Offset 20.00 d&
AQT

Ref Level 40.00 dBm
Att 40 dB
SGL

2.2 ms & RBW 10 MHz

@15a Clrw

lcF 1.7505 GHz

Mean Pwr + 20.00 dB

Distrihution Function

Samples: 10000

Mean | Peak | crast | 10% | 190 | 0% | poi%e |
Trace 1 [ 29.01 dBm | 37.05 dBm 8.04 db 3.65 dB .29 dB 7.39 dB 8.00 dB
Lam— —
n
L. . 4 ‘
4.0 PAPR AWS=1;AWCGH Qut =0.3;1.751G
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Frequency Band = Band 66, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =

Narrowband
(SO1_AAO1)
Spectrum J# | [@
Ref Level 40.00 dém  Offset 20.00 d&
ALt 40 de AQT 2.3 ms & RBW 1 MHz
SGL
@152 Clrw

CF 1.7552 GHz

Mean Pwr + 20.00 dB
ary Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 | 29.65 dém | 29.83 dBm 0.18 dB 0.12 d8 0.20d8 | 0.20 d8 0.20 dB
———
)| ! o

Frequency Band = Band 66, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =
Wideband

(SO01_AAO1)

oo
| v |
Refl Level 40,00 dam  Offset 20.00 d8
Att 40 dB AQT 2,3ms & RBW 10 MHz
SGL

CF 1.7552 GHz

Mean Pwr + 20.00 dB
ary C Ive Distribution Function samples: 100000
Mean | pPeak | crest | 1w0% | 1% | 0ae | p.018 |
Tracel | 29,16 dBm | 37.10dBm | 7.94c¢B = 365d8 | 620d8 | 719de | 7.88dB
( Jl

J :

4.0 PAPR AWS-3;AWCH Out +3;1.753G
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Frequency Band = Band 66, Direction = RF uplink, Input Power = 0.3 dB < AGC, Signal Type
= Narrowband
(S01_AAO01)

Spectrum I |"$1|

Ref Level 40.00 dém  Offset 20.00 dB

Att 40de AQT 2.3 ms @ RBW 1 MH:z

SGL
@153 Clrw

CF 1.7552 GHz Mean Pwr + 20.00 dB
ary C I -u..- Distribution Function Samples: 100000
‘ Maan Penk | crast | 10% | 1% | 0.1% |  0.01%

Trace 1 | 29.66 dBm _29.83dBm_ 0.18d8 | 0l4de | 02002 | 020dé | 0.20dB

4.0 PAPE AWS=3;GSM Cut =0,3;1.755G6

Frequency Band = Band 66, Direction = RF uplink, Input Power = 0.3 dB < AGC, Signal Type
= Wideband
(S01_AA01)

Spectrum ¥ |n‘¥|

Ref Level 40.00 dém  Offset 20.00 dB

Att 40 dB AQT 2.3ms & RBW 10 MHz

SGL
@153 Clrw

CF 1.7552 GHz Mean Pwr + 20.00 dB
C I ary C lative Distribution Function Samples: 100000
Mean | Peak |  crest | 10% | 1% | 0% | 0.01% |
Trace 1 | 20,16 dém | 27.08 dém 7.91 dB 3.65 dB 6.20 dB 7.30de | 7.83de
- ™ g m—
s 4L 4 -

4.0 PAPR AWS-3;AWCN Out -0.3;1.755G

4.2.5 TEST EQUIPMENT USED
- FCC Conducted Base Station / Repeater
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4.3 OCCUPIED BANDWIDTH / INPUT-VERSUS-OUTPUT SPECTRUM

Standard FCC Part 2.1049; Occupied Bandwidth

The test was performed according to:
ANSI C63.26, KDB 935210 D05 v01r02: 3.4

4.3.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission limits per FCC 82.1049, RSS-GEN 6.4 and RSS-131-5.2.2

The EUT was connected to the test setups according to the following diagram:

A

or

S Signal Generator Signal Generator

SMBV100 SMIQ

FSV40
[AWGN signal] [GSM signal]

FCC Part 22/24/27/90; Industrial Signal Booster
Test Setup step 1: Measuring characteristics of test signals

Signal Generator Signal Generator
Spectrum A SMBV100 SMIQ
FSV40 [AWGN signal] [GSM signal]

FCC Part 22/24/27/90; Industrial Signal Booster
Test Setup step 2; Occupied Bandwidth/Input-versus-output spectrum

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

4.3.2 TEST REQUIREMENTS / LIMITS

FCC Part 2.1049; Occupied Bandwidth:

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above
its upper frequency limits, the mean powers radiated are each equal to 0.3 percent of the total
mean power radiated by a given emission shall be measured under the following conditions as
applicable:
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(h) Transmitters employing digital modulation techniques—when modulated by an input
signal such that its amplitude and symbol rate represent the maximum rated conditions under
which the equipment will be operated. The signal shall be applied through any filter networks,
pseudo-random generators or other devices required in normal service. Additionally, the
occupied bandwidth shall be shown for operation with any devices used for modifying the
spectrum when such devices are optional at the discretion of the user.

(i) Transmitters designed for other types of modulation—when modulated by an
appropriate signal of sufficient amplitude to be representative of the type of service in which
used. A description of the input signal should be supplied.

RSS-GEN; 6.6 Occupied Bandwidth

The emission bandwidth (<dB) is defined as the frequency range between two points, one
above and one below the carrier frequency, at which the spectral density of the emission is
attenuated x dB below the maximum in-band spectral density of the modulated signal.
Spectral density (power per unit bandwidth) is to be measured with a detector of resolution
bandwidth in the range of 1% to 5% of the anticipated emission bandwidth, and a video
bandwidth at least 3% the resolution bandwidth.

When the occupied bandwidth limit is not stated in the applicable RSS or reference
measurement method, the transmitted signal bandwidth shall be reported as the 99%
emission bandwidth, as calculated or measured.

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

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

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

Note: Video averaging is not permitted.
A peak, or peak hold, may be used in place of the sampling detector as this may produce a
wider bandwidth than the actual bandwidth (worst-case measurement). Use of a peak hold

may be necessary to determine the occupied bandwidth if the device is not transmitting
continuously.
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The trace data points are recovered and are directly summed in linear power level terms. The
recovered amplitude data points, beginning at the lowest frequency, are placed in a running
sum until 0.3% of the total is reached and that frequency recorded. The process is repeated
for the highest frequency data points (starting at the highest frequency, at the right side of the
span, and going down in frequency). This frequency is then recorded.
The difference between the two recorded frequencies is the 99% occupied bandwidth.

RSS-131; 5.2.2 Input-versus-output spectrum

The spectral growth of the 26 dB bandwidth of the output signal shall be less than 5% of the
input signal spectrum.

4.3.3 TEST PROTOCOL

Band 4/66, downlink
Limit
Occupied Occupied Delta Delta Margin
Signal Bandwidth | Bandwidth | Occupied Occupied to
Signal Frequency SG Booster Bandwidth | Bandwidth | Limit
Type Input Power [MHZ] [kHZ] [kHZ] [kHZ] [kHZ] [kHZ]
Wideband 0.3dB < AGC | 2145.00 4375.9 4332.9 43.0 205.0 162.0
Wideband 3 dB = AGC 2145.00 4341.5 4334.1 7.4 205.0 197.6
Narrowband | 0.3 dB < AGC | 2145.00 314.1 314.5 0.4 10.0 9.6
Narrowband | 3 dB > AGC 2145.00 312.6 313.4 0.8 10.0 9.2
Band 4, uplink
Limit
Occupied Occupied Delta Delta Margin
Signal Bandwidth | Bandwidth | Occupied Occupied to
Signal Frequency SG Booster Bandwidth | Bandwidth | Limit
Type Input Power [MHZ] [kHZ] [kHZ] [kHZ] [kHZ] [kHZ]
Wideband 0.3dB <AGC| 1732.50 4380.8 4334.1 46.7 205.0 158.3
Wideband 3 dB = AGC 1732.50 4355.0 4335.3 19.7 205.0 185.3
Narrowband | 0.3 dB < AGC | 1732.50 315.5 314.0 1.4 10.0 8.6
Narrowband | 3 dB > AGC 1732.50 315.7 314.6 1.1 10.0 8.9
Band 66, uplink
Limit
Occupied Occupied Delta Delta Margin
Signal Bandwidth | Bandwidth | Occupied Occupied to
Signal Frequency SG Booster Bandwidth | Bandwidth | Limit
Type Input Power [MHZ] [kHZ] [kHZ] [kHZ] [kHZ] [kHZ]
Wideband 0.3dB <AGC| 1745.00 4346.4 4336.5 9.9 205.0 195.1
Wideband 3 dB > AGC 1745.00 4335.3 4334.1 1.2 205.0 203.8
Narrowband | 0.3 dB < AGC| 1745.00 315.0 314.7 0.2 10.0 9.8
Narrowband | 3 dB > AGC 1745.00 312.6 314.6 2.0 10.0 8.0

Remark: Please see next sub-clause for the measurement plot.
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4.3.4 MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”)
Frequency Band = Band 4/66, Direction = RF downlink, Input Power = 0.3 dB < AGC, Signal

Spectrum |

Type = Narrowband
(SO01_AAO01)

(=]

Ref Level -35.00 dém
Att 0 de
TOF

w RBW 0.25 kHz

SWT 303.2 ps & VBW 50 kHz Mode auto FFT

@ 1Pk Max

-40 dBm

M1[1] 57.70 dBm

2.144983200 CHz|
ndB 26.00 dB

50 dBm:

-60 dem:

M1 Bw 314.130000000 kHz|
Il 5 Gtactor 6028.4

70 da

Py L=

o

-80 dem

- M

=90 dém

L=

4 M

4.4

-110 dBm

120 dém:

-130 dem:

CF 2.145 GHz

10001 pts

Marker

Type | Refl | Tre |

Span 1.2 MHz

¥-value | Y-walue | Function | Function Result

M1 1
T1| | 1]
T2 1

2.1449832 GHz
2.14484318 GHz |
2.1451573 GHz

-57.70 dBm nd@ down
-33.73 dBm ndé |
-33.70 dBm Q factor

314.13 kHz
26.00 d&
EEZB.4

[

Input Signal

Spectrum | |Dé:l|
Ref Level 50.00 dem  Offset 20.00 d& & RBW 6.25 kHz
Alt E0dE  SWT 2032 ps & VBW  50kHz  Mode Auto FFT
TOF
@ 1Pk Max
M1[1] 25.40 dBm)|
40 dB 2.144983320 GHz|
- ndB 26,00 dB|
30d8 . Bw 214490000000 kHz|
s .II Q factor 6820.5]
20 48 PP LT
dBm ” i -
v
10 dBm NL‘ \
0 dem + e
i
10 der rj\rr \W
o 3
-20 dBm - "‘-\
SclB, r‘/ ey,
-40 B
CF 2.145 GHz 10001 pts Span 1.2 MHz
Marker |
Type | Ref | Trc | *-valus | ¥-valua |  Function | Function Result
M1 1 2.14498332 GHz 25.40 dBm ndB down 314.49 kHz
T1 1 2.1448433 GHz -0.57 dem [al=1-] 26.00 dB
12| [ 2.14515778 GHz | 0.6 dBm Q facter | 6820.5
) ] G we
. JL J
3.4 OTBw AWS;GSM Out =0,2;2.1450G 2643

Output Signal
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Frequency Band = Band 4/66, Direction = RF downlink, Input Power = 0.3 dB < AGC, Signal

Type = Wideband
(S01_AAO01)

(=]

Spec
Ret Level -35.00 dBm ® RBW 100 kHz
ALt 0de SWT 19 p:s @ VBW 500 kHz  Mode Auto FFT
TOF
@ 1Pk Max
-40 dBm Mi[1] -61.97 dBm)
2.1468020 GHZ|
ndB 26,00 da|
-50 dim Bw 4.375900000 MHZ|
50 dB 0 factor 400.1
'\'\-"vf\]\v\"—‘—w\-’\,»—w“
-70 dim W ‘(\
-80 dim f \
St oy i O b TS N N LY
=100 dém
-110 dBm
-120 dem
-130 dBm
CF 2.145 GHz 10001 pts Span 12.3 MHz
Markar |
Type | Ref | Trc | X-value | Y-value | _Function | Function Result
oM 1 2.1496802 GHz | ~61.97 dBm | nd8 dawn | 3.3755 MHz
T1 1] 2.1428022 GHz | -87.52 dém | nde 26.00 dB
T2 1 2.14717E1 GHz -87.98 dBm J factor 490.1

1.4 OChw In -0.2:2.1450G _264B
Input Signal
[===8
v d
Ref Level S0.00 dém  Offset 20,00 db & RBW 100 kHz
Alt 50 dB SWT 19 ys & VBW 500 kHz  Mode &uto FFT
TOF
@17k Max
M1[1] 21.08 dBm
- 2.14468020 CHz|
h nda 26.00 dB|
Bw 4.332900000 MHz|
30 dam
M Q factor 495.0|
20 dam b
;M‘vma CERN AN A S
10 dam I!
ods | JL t
-10 dBrm — = L
o~ -
sl ] ol A P
-20 dem
=40 dBm
CF 2.145 GHz 10001 pts Span 12.3 MHz
Marker |
Type | Ref | Tre | ¥-walue | ¥-walue | Function | Function Result |
M1 1 2.1446802 GHz 21.08 dBm nde down | 4.3329 MHz
T1 1 2.1428256 GHz 4.74 dem ndb 26.00 db
T2 1| 21471884 GHz | -4.95 dBm | Q factor | 405.0 |
- - ﬁ
L h J

fut -0,3;2,14506

2648

Output Signal
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Frequency Band = Band 4, Direction = RF downlink, Input Power = 3 dB > AGC, Signal Type =

Narrowband
Sp am |ﬂ%:l
Ref Level -35.00 dém ® RBW 6.25 kHz
Att 0dB  SWT 303.2 s & VBW 50 kHz  Mode Auta FFT
TOF
@ 1Pk Max
0 d8 M1[1] -54.30 dBm|
e 2.144983320 GHz|
" s ndg 26.00 dB|
S0 dem Bw 312.570000000 kHz|
Y, . y
40 dBém NJNJ NLVJ\ Q factor 6862.4
e
-70 dBi ™, \\&
-80 dam 3
-90 dam \
"\.\
Laania s . Ty 4
-110 dBm:
=120 dém:
~130 dBm:
CF 2.145 GHz 10001 pts Span 1.2 MHz
Marker )
Type | Ref | Tre | X-value | ¥-valua |  Function | Function Result
M1 1] 2.1440B332 GHz | -54.30 dBm | ndB down 312.57 knz
T1 ] 2.144B4546 GHz | -80.23 dBm ndB 26.00 dB
T2 1 2.14515802 GHz -80.30 dBm Q factor 6862.4
‘.[ " ﬁl
4 ocE n +3;2.1450G 2648

Input Signal

Spectrum | |"é,’
Ref Level 50.00 dém  Offset 20.00 dB2 & RBW 6.25 kHz
Att S0 dE  SWT 3032 ps @ VBW S0 kHz  Mode Auto FFT
TDF
(@ 1Pk Max
M1[1] 25.34 dBm)|
40 dB 2.145067430 GHz|
o ndB 26.00 dB
30 e L. Bw 313.410000000 kHz|
A \'M Q tactor 6R44.3
20 dem ;‘.*““F
ol
10 de: v
dam ‘J. "
T 2
i RS
-10 d&m ,V’J A
Lo \:(\;\'\1
[P, i iy
20 dBm ‘/
PRPITT A Ul \.1 S —
~40 dam
CF 2.145 GHz 10001 pts Span 1.2 MHz
Marker ]
Type I Ref | Tre | ¥-value | T-walue |  Function | Function Result |
M1 1 2.14505743 GHz 25.24 dBm ndB down 313.41 kHz
T1 | 1 2.14484426 GHz | 0.67 dém | ndb | 26.00 dB |
T2 1 2.14515766 GHz ~0.66 dBm Q0 factor 6B44.3
]
T’ T - =

Output Signal
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Frequency Band = Band 4, Direction = RF downlink, Input Power = 3 dB > AGC, Signal Type =

Wideband
Spectrum | ||:|§l
Ref Level -35.00 dBm & RBW 100 kHz
Att 0dE  SWT 19 ps & VBW 500 kHz  Mode Auto FFT
TDF
[Pk Max
M1[1] -58.72 dBm
~40 c2m 2.14467900 GHz
J— ndB 26.00 dB
Ton e M1 Bw 4.341500000 MHz
50 db X Q factor 494.0
s FWWV \AW\,M\\
70 dBm: |I
. i |
-80 dBm T F
B P PN ! Vb e ~ porecalie
-100 dBém
=110 dBm
-120 dBém
-130 dém
CF 2.145 GHz 10001 pts Span 12.3 MHz
(Marker |
Type | Ref | Tre | H-value | ¥-value |  Function | Function Result |
M1 1 2.144679 GHz | -58.72 dém nde down | 4.3415 MHz |
TL 1 2.14208231 GHz -84.55 dBm ndB 26.00 dB
T2 1 2,1471646 GHz -84.85 dBm Q factor 494.0

2.1450G _Z2edB

Input Signal

Spectrum | | 7 |
Ref Level 50.00 dBm  Offset 20.00 dB & RBW 100 kHz
Att S0 dE  SWT 1% us & VBW 500 kHz  Mode Auto FFT
TOF
® 1Pk Max
M1[1] 21.33 dBm
214468020 GHz
40 dBm ndB 26.00 dB
30 dE By 4.334100000 MHz
o b1 q factor 494.8
20 dem- X
{ﬂ.,ﬁwr\, P T
10 dém: [ ‘]'\
0 dBm =t ]1\
i
-
-10 dBm:
,—/""/ P,
e
] A
-zuué... AL
-30 dBm
-40 dBm
CF 2.145 GHz 10001 pts Span 12.3 MHz
Marker ]
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
21446802 GHz | 21.33 dBm___ ndB down | 4.3341 MHz |
2.1428256 GHz 4.56 dBm ndg 26.00 dB
2.1471597 GHz -4, 77 dBm Q) factar 494 8
2.4 +3;2.1450G _26dB

Output Signal
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RF uplink, Input Power = 0.3 dB < AGC, Signal Type =
Narrowband
(S01_AAO01)

&

Ref Level -35.00 dbm

& RBW 6.25 kHz

Att

0 de

50 kHz

Mode Auto FFT

SWT 303.2 ps » VAW

TCF

@ 1Pk Max

M1[1]

-40 dBm:

ndg

50 dBm:

M1
hin I Q factor
L o

By

-56.90 d
1.732567430 GHz
26.00 dB
315.450000000 kHz
549024

-60 dBm:

My

=70 dBm:

Ny

-80 dBm

\

=80 dam:

W

AL SR

T

T W

=110 dBm:

-120 dR

=130 dBm:

CF 1.7325 GHz

10001 pts

Span 1.2 MHz

Markar
Type | Ref | Tre |

®-valus |

v-valug |

Function |

Function Result |

ML 1
T1 1
T2 | 1]

1.73256743 GHz
1.7323427 GHz |
1.73265E14 GHz |

-56.90 dBém
-62.93 dém |
-82.89 dam |

nde down
ndg
Q factor |

315.45 kHz
26,00 dB
5492 .4

M In -0.3;1.732

264B

Input Signal

W e

Spe m [ﬂg]
Ref Lavel 50.00 dBm Offset 20.00 d6 & RBW 6.25 kHz
Att S0des 8WT 2032ps & VBW S0 kHz Mode suto FFT
TOF
@ 1Pk Max
Mi[1] 26,03 dBm|
08 1.732483320 CHz
. ndB 26.00 dB
S i Bw 314.010000000 kHe|
- Q factor 5517.3
U'.r\,',‘,,f".
20 cBm -
10 dBrm L\\”
0 der -
)
10 der \\W
N'vk
20 der .
I P Ay ey
=40 dBm
CF 1.7325 GH=z 10001 pts Span 1.2 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.73248332 GHz 26.03 dBm nde down 314.01 kHz
T1 1 1.73234342 GHz 0.05 dern ndg 26.00 de
T2 1 1.73265742 GHz 0.04 dBm 0 factor E517.3
-~ rl
. gL 4

2645

Output Signal
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Frequency Band = Band 4, Direction = RF uplink, Input Power = 0.3 dB < AGC, Signal Type =

Wideband
(S01_AA01)

Spectrum | |n§|
Ref Level -35.00 dém & RBW 100 kHz
Att 0dE  SWT 19 us & VBW 500 kHz  Mode auto FFT
TOF
@ 1Fk Max
40dB mMi[1] -62.60 dBm
e 1.73218020 GHz|
s0dB ndB 26.00 dB
Rt Bw 4380800000 MHz
60 cBm '\A:’.F () factor 395.4
Pantar | P,
70 dBrm: - [P e "M’\'M\\\
-80 dBm l{ 'i_
¥ el ¥ L YN N o
[0 o
-100 deém
-110 deém
-120 dem
-130 dBm
CF 1.7325 GHz 10001 pts Span 12,3 MHz
Marker |
Type | Ref | Tre | X-valua | ¥-value | Function | Function Result |
M1 1 1.7321802 GHz | -62.69 dBm | ndB down | 4,3908 MHz
T1 1 1.7303059 GHz | -88.64 dBm | ndB | 26.00 de
T2 1 1.7346867 GHz -88.70 dBm Q factor 395.4

Input Signal

auas e

Spectrurn |u§'|
Ref Level 50.00 dém  Offset 20.00 dB & RBW 100 kHz
ALt 50dB SWT 19 ys & VBW 500 kHz  Mode Auto FFT
TOF
@ 1Pk Max
M1[1] 24.12 dBm)|
. 1.73218020 GHz|
- ndB 26.00 dB
2048 Bw 4.334100000 MHZ]
o i Q factor 399.7
20 dBm =) 'Hl\-nlr\hn)\!h PR ST
10 dem !‘ \1
)
0 dsm ! +
L v
10 d8 ] A
/'\v,.}w"\/ \—‘N\W\M
"17ﬂ':1-l/\m
-30 dem
-40 dBm
CF 1.7325 GHz 10001 pts Span 12.3 MHz
Marker
Type | Rel | Tre | ¥-value | ¥-value | Function | Function Result
M1 1] 1.7321802 GHz | 24.12 dBm | ndB down 4.3341 MHz
1| 1] 1.7303256 GHz | -1.93 dém | ndB 26.00 dB
T2 1 1.7246597 GHz -1.72 dBm Q factor 398.7

Output Signal
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Frequency Band = Band 66, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =

Narrowband
(S01_AA01)

) s e

Input Signal

Spectrum |I:|:|:l
Refl Level -35.00 dém @ RBW 6.25 kHz
Att 0dB  SWT 303.2 ps » VBW  E0kHz  Mode suto FFT
TDF
@ 1Pk Masx
o en M1[1] -53.40 dBm|
e 1.732483320 GHz
. . niB 26.00 dB
Y“ Bw Q15690000000 kHz|
fac! 188,
50 dBm Hﬂﬁ Q factor 5188.0)
-7D dém
-BO dBn
90 den e
[~ e
190,08 ~ ™,
T o T e
-110d
-120 deém
=130 dém
CF 1.7325 GHz 10001 pts Span 1.2 MHz
Marker
Type | Ref | Trc | X-value | ¥-valug | Function | Function Result
M1 1 1.73248332 GHz -53.40 dBm nde down 315.69 kHz
Tl 1 1.73224294 GHz =79.46 dBm nde 26,00 di
T2 1 1.73265852 GHz -79.50 dBm Q factor 5488.0

||:|n
ref Level 50.00 dém  Offset 20.00 dP e RBW 6.25 kHz
Att E0dE  BWT 32032 ps e VBW S0 kHz  Mode auto FFT
TDF
@ 1Pk Maw
M1[1] 26.08 dBm
40 dBrn 1732567430 GHz
nde 26,00 dB
20 dem pao B 314.610000000 kHz|
. -ﬁ‘ Q factor 5507 .1
20 dBm ,J"ﬂﬂm i
10 dem
T r!f{ \I;
0 dém \
=10 der i J)J \-
,r-J v e
-20 dém: = A
a0, £ J""/ \‘H
G- dBpry e TRy
-40 dem
CF 1.7325 GHz 10001 pts Span 1.2 MHz
Marker |
Type | Ref | Tre | H-value | ¥-value | __Function | Function Result |
1| 1 1.73256743 GHz 26.08 dBm | ndB down 314.61 kHz
T1| 1 1.73234318 GHz 0.10 dém | ndd 26.00 d&
T2 1 1.73265778 GH2 0.07 dem Q factor 5507.1
il | ﬁl
. 4 4

Output Signal

TEST REPORT REFERENCE: MDE_BVNBG_1805_FCCa

Page 44 of 125



A Bureau Veritas Group Company

%layers

Frequency Band = Band 66, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =

Wideband
(S01_AA01)

Spectrum | |I:|:|:l
Ref Level -35.00 d&m @ RBW 100 kHz
Att o ds SWT 19 ps & VBW 500 kHz Mode Auto FFT
TOF
@ 1Pk Max
0 d8 mMi[1] 59,50 dBm|
T 173218150 GHz|
50 d8 ndi 26.00 dB|
-50 dBm ” B 4.355000000 MHz
60 b 'y Q factor 397.7
- {WW\&'\»\AW%M\
=70 dBm ||
o | l
B0 dBm T E:
50.dem- b 0 i i.\ Ao
-100 dé
=110 dBm:
=120 dém:
-130 dBm
CF 1.7325 GHz 10001 pts Span 12.3 MHz
Marker ]
Type | Ret | Tre | K-walue | ¥-value | Function | Function Result |
ML 1 1.7321815 GHz -£9.50 dém ndB down 4.355 MHz
T1 1 1.7303194 GHz -B5.53 dém | ndé | 26.00 cB |
T2 1 1.7346744 GHz -B5.41 dBm ) factar 397.7
— r-
L JL J

Z6dE

Input Signal

Spectrum | | 7
Ref Level 50.00 dém  Offset 20.00 dB & RBW 100 kHz
Att S0 de SWT 19 ps & VBW 500 kHz  Mode auto FFT
TOF
@ 1Pk Max
Mi[1] 2412 dBm)|
. 1.73218020 GHz|
- nde 26.00 dB|
30 dBm Bw 4.335300000 MHZ
h T Q factar 399.6
20 dBm FAPOES SN 7\ B LWL _f\...f\..\
10 dBm { 1
dBm: +
A S
-10 dBm e
Lt ’_’\“"/\.'
o dém: LN
-30 dem:
=40 da
CF 1.7325 GHz 10001 pts Span 12.3 MHz
(Marker
Type | Refl | Tre | K-value | Y-walue | Function | Function Result
M1 1 1.7321802 GHz 24,12 dém nd@ down +.3353 MHz
T1] | 1.7303243 GHz | -1.81 cBm nds | 26.00 dB
T2 1 1.7346597 GHz -1.99 dém Q factor 399.6
.4 mt +3;1,73256  26dB

Output Signal
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Frequency Band = Band 66, Direction = RF uplink, Input Power = 0.3 dB < AGC, Signal Type

= Narrowband
(S01_AA01)

Spectru |n§'
Ref Level -35.00 dBm @ RBW 65.25 kHz
ALt 0de  SWT 303.2 ps & VBW  S0kHz Mode Auto FFT
TOF
@ 1Pk Max
40 dB M1[1] 55.32 dBm
=40 dBm: 1.744983320 GHZ|
ndB 26.00 dBj
-50 dém By A14.970000000 kHz|
60 dBm 0 factor 5540.2]
-70 dem ""
-0 dem =
Hﬂ
=30 dBm:

L po—
mww"mM\M Nﬂwww‘-‘w
-110 dBm
-120 dBr
-130 dBm
CF 1.745 GHz 10001 pts Span 1.2 MHz
Markar |
Type | Ref | Tre | *-valus | ¥-value | Function | Function Result

M1 1 1.74408332 GHz =55.32 dBm ndB down 314.97 kHz
TL 1 1.74434306 GHz -81.31 dBm ndB 26.00 dB
T2 | 1 174515802 GHz | -81.31 dem | q factor 5540.2
3.4 OCBw AWS=3;CSM =0.3;1.7430G
Input Signal
Spectrum |D%:l|
Ref Level £0.00 dém Offset 20.00 d& & RBW 5.25 kHz
Att E0de SWT 303.2ps & VBW 50 kHz Mode asuto FFT
TOF
@ 1Pk Bax
Mi[1] 27.90 dBm|
08 1.745067430 GHz,
ndB 26.00 dB|
30 dB M1 Bw 314.730000000 kHz|
- ) Q factor 55447
P
20 dBm -
ol S
10 B A
0 dBm 7
7
-10 dem A,,"r
r/,,ﬂ‘J Wl
.,
-20 di »/
- o \\‘\m
i e L i T
-40 deém
CF 1.745 GHz 10001 pts Span 1.2 MHz
Marker ]
Type | Ref | Trc| ¥ -value | ¥-valua |  Funetion | ion Result
ML 1 1.74506743 Gz | 27.00 dBm | ndB down | 314.73 krz
T1 1 1.7448433 GHz 1.92 dBm | ndg | 26.00 db
T2 1 1.74515802 GHz 1.89 dBm Q factor E£544,7
ﬁl
. I J
.4 OCEw ;1.7450G  2€dp

Output Signal
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Frequency Band = Band 66, Direction = RF uplink, Input Power = 0.3 dB < AGC, Signal Type

Spectrum |

= Wideband
(S01_AA01)

(=]

Attt
TOF

Ref Level -35.00 dBm
0 ds

® RBW 100 kHz
BWT 19 ps & VBW 500 kHz

Mode Auto FFT

@ 1Pk Maw

-40 dém

-50 dem

Mi[1]

ndB

-60 dBm

=70 dBm

WW~M Py Y

B
Q factor

58.61 dBm)|

1.74468150 GH.

26.00 dB

4. 346400000 MH.
401.

2|

2|

-80 dém:

QT B o

—G——

b
-

e

-100 dBm:

-110 dem

-120 dém

=130 dem

CF 1.745 GHz

10001 pts

Span 12.3 MHz

Marker
Type | Ref | Trc |

X-valug |

¥-value | Function |

1| |1
Tl 1
T2 1

1. 7446815 GHz |
1.7428219 GHz
1.7471683 GHz

-52.61 dBm
-24.48 dBm
84,55 dBm

ndé down |
nds
0 factor

Spectrum |

Input Signal

Function Result

4. 3464 MHz
26.00 dé
401.4

[

(=]

Ref Level 50.00 dem
Att 50 dB
TOF

Offset 20,00 dB & RBW 100 kHz

SWT

19 ps & VBW 500 kHz

Mode &uto FFT

@ 1Pk Maw

40 dBm:

Mi[1]

ndB
B

30 dBm

20 dem:

Q factor

-\.'\\.’\.J\h b g ene, 4

24.45 dBm)|

1. 74460020 GHZ|
26.00 dB|
4.336500000 MHz

402.5

3

10 dBm

lDd/B\-;.\,W

2 dem

S

30 dém:

-40 dBm

CF 1.745 GHz

10001 pts

Span 12.3 MHz

Marker
Type | Ref | Trc |

X-valug |

¥-value | Function |

1| |1
Tl 1
T2 1

1.7446802 GHz |
1.7428243 GHz
1.7471609 GHz

24,45 dBm_|
-1.51 dBm
1.60 dBm

ndé down |
nds
0 factor

ut =0,

3;1.7450G

Output Signal
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Frequency Band = Band 66, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =

Narrowband
(S01_AA01)

L rum v
Ref Level -35.00 deém & RBW 6,25 kHz
Att 0de  SWT 303.2 ps & VBW S0 kHz  Mode Auto FFT
TODF
@ 1Pk Bax
0 Mi[1] ~52.06 dbm|
B 1.744983320 GHz|
~ M1 ndi 26.00 dB
50 dem . Bw 312.570000000 kHz|
0 dim _.ﬂ"‘ W‘/\\iractnr 5582.7
70 dB JJ!
80 dem 7
50 dim Al \M
LB = e
-110 d&m
-120 dém
-130 dB
CF 1.745 GHz 10001 pts Span 1.2 MHz
Marker ]
Type | Ref | Trc| ¥ -value | ¥-valua |  Funetion | Function Result
M1 1 1.74408332 GHz | -52.05 dBm | ndB down | 312.57 knz
T1 1 1.74484534 GHz | -78.07 dBm | ndg | 26.00 dB
T2 1 1.7451579 GHz -76.08 dBm Q) factor SLaz.7
- ﬁl
L JL J
1 6cB +3;1.74506 264

Input Signal

C X

OCBw AWS-2;GSM Out +3;1.74506 _26dR

Output Signal
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Spectrum | u\:;"
Ref Level 50.00 dam Offsat 20.00 dE & RBW 6.25 kHz
Alt SOde  SWT  303.2 ps @ VBW S50 kHz  Mode duto FFT
TOF
@ 1Pk Max
Mi[1] 27.94 dim)|
40 dBm 1.744083320 GHz|
ndi 26.00 dB|
30 dB M1 Bw 314.610000000 kHz|
Nr“’"""’“ﬂ qQ factor 5546.5
20 dem j" L
10 dBm g’/‘ ‘\‘
1} ’s
ada
e Vi
10 dém f’w o ‘ﬂ“‘_‘l\
-20 dBm “,,./f \
Badn o~
-40 dem
CF 1.745 CHz 10001 pts Span 1.2 MHz
Marker |
Type | Ref | Trc | X-walue | ¥-wvalue | Function | Function Result |
M | 1 1.74493332 GHZ 27.94 cdBm | ndB down | 31461 kHz |
T1 1 1.7448433 GHz 1.91 dim ndB 26.00 di
12 | 1 1.7451579 GHz | 193 dem | Qfactor | 5546.5
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Frequency Band = Band 66, Direction = RF uplink, Input Power = 3 dB > AGC, Signal Type =

Wideband
Spectrum | |u'3|'1
Ref Level -35.00 dBém & RBW 100 kHz
Att 0de  SWT 19 gz @ VBW 500 kHz  Mode suto FFT
TDF
@ 1Pk Max
. Mi[1] -55.41 dBm)|
~40 dm 1.74468020 GHz|
S0 dB ndp 26.00 db|
- K Bw 4.335300000 MHz
50 dBr [Nt e NS o ) . 402.9
[ 1}
-70 dBm f ll,
-B0 dBm + -il'l-\
o T, [ Seuaben . ¥
-100 dBm:
=110 dBm:
=120 dBm:
=130 dBm
CF 1.745 GHz 10001 pts Span 12.3 MHz
Marker
Type | Ref | Tre | X-value | ¥-valug | Function | Function Result |
M1 1| 1.7446802 GHz -55.41 dBm ndE down 4,3353 MHz
Ti| 1| 1.74208256 GHz -81.49 dBm nd@ 26,00 dB
T2| 1| 1.7471609 GHz | -81.26 dBm < factor 402.4
il ] (T )

3.4 OCBw AWS-3;AWSHN In +3;1.74306  26dB .
Input Signal
Spectrum ||:%1

Ref Level 50.00 d&m Offset 20.00 dB & RBW 100 kHz
Att B0 dBe SWT 19 ps & YBW 500 kHz  Mode Auto FFT
TOF
@ 1Pk Max
M1[1] 24.43 dBm
40 d 1.744608020 GHz
- ndp 26.00 dB
B 4.334100000 MHz
20 dbm w Q factor 402.5
20 dBm FSIPNES SWWNLN .f'\n LAY -f\.\
I \
10 dBm |' !
R 2
e [N
10 du..,.\/ W i SV & =
a N
25 dom
-30 dBm
=40 dBm
CF 1.745 GHz 10001 pts Span 12.3 MHz
Marker |
Type | Ref | Tre | K-value | v-value | Function | Function Result
M1 | 1| 1.7446802 GHz 24.43 dBm | rndB down 4.3241 MHz
T1 | 1 1.7428256 GHz -1.65 dBm | nd@ 26.00 dB
T2 |1 1.7471597 GHz -1.41 dam | Q factar 402.5
L I ] CO

iGN Jut +3;1.74

0G _2GdB

Output Signal

4.3.5 TEST EQUIPMENT USED
FCC Conducted Base Station / Repeater
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4.4 CONDUCTED SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Standard FCC Part §2.1051, §827.53

The test was performed according to:
ANSI C63.26

4.4.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the signal booster power and gain
limits and requirements for industrial signal boosters.

The EUT was connected to the test setup according to the following diagram:

Signal Generator Signal Generator
SMBV100 SMIQ
[AWGN signal] [GSM signal]

Spectrum A
FSv40

FCC Part 22/24/27/90 Industrial signal booster — Test Setup; RF Output Power / Gain

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

4.4.2 TEST REQUIREMENTS / LIMITS

FCC Part 2.1051; Measurement required: Spurious emissions at antenna terminal:

The radio frequency voltage or powers generated within the equipment and appearing on a
spurious frequency shall be checked at the equipment output terminals when properly loaded
with a suitable artificial antenna. Curves or equivalent data shall show the magnitude of each
harmonic and other spurious emission that can be detected when the equipment is operated
under the conditions specified in §2.1049 as appropriate. The magnitude of spurious emissions
which are attenuated more than 20 dB below the permissible value need not be specified.
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Part 27; Miscellaneous Wireless Communication Services
Subpart C — Technical standards

827.53 — Emission limits
Band 13

(c) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any
emission outside the licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) within the licensed band(s) of operation, measured in watts, in
accordance with the following:

(1) On any frequency outside the 746-758 MHz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(3) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 76 +
10 log (P) dB in a 6.25 kHz band segment, for base and fixed stations;

(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 +
10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations;

(5) Compliance with the provisions of paragraphs (c)(1) and (c)(2) of this section is based on
the use of measurement instrumentation employing a resolution bandwidth of 100 kHz or
greater. However, in the 100 kHz bands immediately outside and adjacent to the frequency
block, a resolution bandwidth of at least 30 kHz may be employed;

(f) For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in
the band 1559-1610 MHz shall be limited to —70 dBW/MHz equivalent isotropically radiated
power (EIRP) for wideband signals, and —80 dBW EIRP for discrete emissions of less than 700
Hz bandwidth. For the purpose of equipment authorization, a transmitter shall be tested with
an antenna that is representative of the type that will be used with the equipment in normal
operation.

(6) Compliance with the provisions of paragraphs (¢)(3) and (c)(4) of this section is based on
the use of measurement instrumentation such that the reading taken with any resolution
bandwidth setting should be adjusted to indicate spectral energy in a 6.25 kHz segment.

Band 12:

(g) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission
outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter
power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log
(P) dB. Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz
bands immediately outside and adjacent to a licensee's frequency block, a resolution
bandwidth of at least 30 kHz may be employed.

Band 4/66:

(h) AWS emission limits—(1) General protection levels. Except as otherwise specified below,
for operations in the 1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz,
1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz, 2155-2180 MHz, and 2180-2200 bands,
the power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) in watts by at least 43 + 10 logio (P) dB.
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RSS-130; 4.6 Transmitter Unwanted Emissions

4.6.1 The power of any unwanted emissions in any 100 kHz bandwidth on any frequency
outside the frequency range(s) within which the equipment is designed to operate shall be
attenuated below the transmitter power, P (dBW), by at least 43 + 10 logio p (watts), dB.
However, in the 100 kHz band immediately outside the equipment’s operating frequency
range, a resolution bandwidth of 30 kHz may be employed.

4.6.2 In addition to the limit outlined in Section 4.6.1 above, equipment operating in the
frequency bands 746-756 MHz and 777-787 MHz shall also comply with the following
restrictions:

e (@) The power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies
between 763-775 MHz and 793-806 MHz shall be attenuated below the transmitter
power, P (dBW), by at least:

o (i) 76 + 10 logio p (watts), dB, for base and fixed equipment, and
o (ii) 65 + 10 logio p (watts), dB, for mobile and portable equipment.

e (b) The e.i.r.p. in the band 1559-1610 MHz shall not exceed —70 dBW/MHz for
wideband signal and —80 dBW for discrete emission with bandwidth less than 700 Hz.

[ ]
RSS-139; 6.6 Transmitter Unwanted Emissions
Equipment shall comply with the limits in (i) and (ii) below.

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

ii. After the first 1.0 MHz outside the equipment’s smallest operating frequency block,
which can contain the equipment’s occupied bandwidth, the emission power in any
1 MHz bandwidth shall be attenuated below the transmitter output power P (in dBW) by
at least 43 + 10 logio p (watts) dB.
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4.4.3 TEST PROTOCOL

Band 4/66, downlink
Spurious | Spurious Margin
Test Freq. Level RBW Limit to Limit
Frequency | Signal Type [MHZ] [dBm] Detector [kHZ] [dBm] [dB]
low Wideband - - RMS 1000 -13.0 ---
mid Wideband - - RMS 1000 -13.0 ---
high Wideband - - RMS 1000 -13.0 ---
low Narrowband - - RMS 1000 -13.0 ---
mid Narrowband - - RMS 1000 -13.0 ---
high Narrowband - - RMS 1000 -13.0 ---
Band 4, uplink
Spurious | Spurious Margin
Test Freq. Level RBW Limit to Limit
Frequency | Signal Type [MHZ] [dBm] Detector [kHZ] [dBm] [dB]
low Wideband - - RMS 1000 -13.0 ---
mid Wideband - - RMS 1000 -13.0 ---
high Wideband - - RMS 1000 -13.0 ---
low Narrowband - - RMS 1000 -13.0 ---
mid Narrowband - - RMS 1000 -13.0 ---
high Narrowband - - RMS 1000 -13.0 ---
Band 66, uplink
Spurious | Spurious Margin
Test Freq. Level RBW Limit to Limit
Frequency | Signal Type [MHZ] [dBm] Detector [kHZ] [dBm] [dB]
low Wideband - - RMS 1000 -13.0 ---
mid Wideband - - RMS 1000 -13.0 ---
high Wideband - - RMS 1000 -13.0 ---
low Narrowband - - RMS 1000 -13.0 ---
mid Narrowband - - RMS 1000 -13.0 ---
high Narrowband - - RMS 1000 -13.0 ---

Remark: Please see next sub-clause for the measurement plot.
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4.4.4 MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”)

Frequency Band = Band 4/66, Test Frequency = mid, Direction = RF downlink, Signal Type =
Narrowband
(S01_AA01)

FCC27 AWS Band 2110-2180 MHz Limit, below 2 MHz reduced according RBW reduction

15 21.719500000 GHz
-23.680 dBm

-20 6.930307094 GHz

-25.384 dBm i
-35

wk
- fvLMAw‘*,«,#"v‘.W‘WWM

Level in dBm
A
&

N
nERUT

9k 30 100k 300 ™ 3m 10M 30 100M 300 1G 3G 100G 22G

Frequency in Hz

Frequency Band = Band 4/66, Test Frequency = mid, Direction = RF downlink, Signal Type =
Wideband
(S01_AA01)

ECC27 AWS Band 2110-2180 MHz Limit, below 2 MHz reduced according RBW. reduction

-15] 21.993812500 GHz
-22.921 dBm

-20 6.792510219 GHz

-25.210 dB
-30
-35
4 'V“IW'VWWM'WM

-45]

Level in dBm

-50

-55

A““W\WWW\

=70
-75]
-80

-85

9k 30 100k 300 ™ 3m 1om 30 100M 300 1G 3G 106 22G
Frequency in Hz
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Frequency Band = Band 4/66, Test Frequency = low, Direction = RF downlink, Signal Type =
Narrowband
(S01_AAO01)
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