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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

§ 27.53 — Emission limits
§ 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 D01 v03,2017-10-27

e ANSI C63.26: 2015
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Summary Test Results:
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The EUT complied with all performed tests as listed in chapter 1.3 Measurement

Summary / Signatures.

1.2 FCC-1C CORRELATION TABLE

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

Measurement

FCC reference

| SED reference

Effective radiated power,
mean output power and
zone enhancer gain

Peak to Average Ratio

Occupied bandwidth
Input-versus-output
spectrum

Conducted spurious
Emission at Antenna
Terminal

Out-of-band emissions
limits

Frequency stability

Field strength of spurious

radiation

Out-of-band rejection

§2.1046
§27.50
KDB 935210 D05 v01r02: 3.5

§27.50

§2.1049
KDB 935210 D05 v01r02: 3.4

§2.1051
§27.53

§2.1051
§27.53
KDB 935210 D05 v01r02: 3.6

§2.1055
§27.54

§2.1053
§27.53

KDB 935210 D05 v01r02: 3.3

TEST REPORT REFERENCE: MDE_COMMS_1701_FCCe

RSS-GEN Issue 4, 6.12
RSS-139 Issue 3, 6.5
SRSP-513, Issue 3, 5.1.1
RSS-130 Issue 1, 4.4
SRSP-518, Issue 1, 5.1.1
RSS-199 Issue 3, 4.4
SRSP-517 Issue 1, 5.1.1
RSS-131 Issue 3: 5.2.3

RSS 139 Issue 3: 6.5
RSS-130 Issue 1, 4.4
RSS-199 Issue 3, 4.4

RSS-GEN Issue 4, 6.6
RSS-131 Issue 3: 5.2.2

RSS-GEN Issue 4, 6.13
RSS-139 Issue 3, 6.6
RSS-130 Issue 1: 4.6
RSS-199 Issue 3, 4.5

RSS-GEN Issue 4, 6.13
RSS-139 Issue 3, 6.6
RSS-130 Issue 1: 4.6
RSS-199 Issue 3, 4.5

RSS-GEN Issue 4, 6.11
RSS-139 Issue 3: 6.4
RSS-130 Issue 1: 4.3
RSS-131 Issue 3: 5.2.4
RSS-199 Issue 3, 4.3

RSS-GEN Issue 4, 6.13
RSS-139 Issue 3: 6.6
RSS-130 Issue 1: 4.6
RSS-199 Issue 3, 4.5

RSS-131 Issue 3: 5.2.1
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1.3 MEASUREMENT SUMMARY / SIGNATURES

47 CFR CHAPTER | FCC PART 27 Subpart C §2.1046, §27.50

[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 41 BRS (LBS), RF downlink, 0.3 dB < AGC, Narrowband S01_AAO01 Passed Passed
Band 41 BRS (LBS), RF downlink, 0.3 dB < AGC, Wideband S01_AAO01 Passed Passed
Band 41 BRS (LBS), RF downlink, 3 dB > AGC, Narrowband S01_AA01 Passed Passed
Band 41 BRS (LBS), RF downlink, 3 dB > AGC, Wideband S01_AA01 Passed Passed
Band 41 BRS (MBS), RF downlink, 0.3 dB < AGC, Narrowband S01_AA01 Passed Passed
Band 41 BRS (MBS), RF downlink, 0.3 dB < AGC, Wideband S01_AA01 Passed Passed
Band 41 BRS (MBS), RF downlink, 3 dB > AGC, Narrowband S01_AA01 Passed Passed
Band 41 BRS (MBS), RF downlink, 3 dB > AGC, Wideband S01_AA01 Passed Passed
Band 41 BRS (UBS), RF downlink, 0.3 dB < AGC, Narrowband S01_AA01 Passed Passed
Band 41 BRS (UBS), RF downlink, 0.3 dB < AGC, Wideband S01_AAO1 Passed Passed
Band 41 BRS (UBS), RF downlink, 3 dB > AGC, Narrowband S01_AAO01 Passed Passed
Band 41 BRS (UBS), RF downlink, 3 dB > AGC, Wideband S01_AAO01 Passed Passed
47 CFR CHAPTER | FCC PART 27 Subpart C §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 41 BRS (LBS), RF downlink, 0.3 dB < AGC, Narrowband S01_AA01 Passed Passed
Band 41 BRS (LBS), RF downlink, 0.3 dB < AGC, Wideband S01_AA01 Passed Passed
Band 41 BRS (LBS), RF downlink, 3 dB > AGC, Narrowband S01_AAO1 Passed Passed
Band 41 BRS (LBS), RF downlink, 3 dB > AGC, Wideband S01_AAO1 Passed Passed
Band 41 BRS (MBS), RF downlink, 0.3 dB < AGC, Narrowband S01_AAO1 Passed Passed
Band 41 BRS (MBS), RF downlink, 0.3 dB < AGC, Wideband S01_AAO1 Passed Passed
Band 41 BRS (MBS), RF downlink, 3 dB > AGC, Narrowband S01_AAO1 Passed Passed
Band 41 BRS (MBS), RF downlink, 3 dB > AGC, Wideband S01_AAO1 Passed Passed
Band 41 BRS (UBS), RF downlink, 0.3 dB < AGC, Narrowband S01_AAO1 Passed Passed
Band 41 BRS (UBS), RF downlink, 0.3 dB < AGC, Wideband S01_AA01 Passed Passed
Band 41 BRS (UBS), RF downlink, 3 dB > AGC, Narrowband S01_AA01 Passed Passed
Band 41 BRS (UBS), RF downlink, 3 dB > AGC, Wideband S01_AA01 Passed Passed
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47 CFR CHAPTER | 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 D05 v01r02: 3.4

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

Band 41 BRS (LBS), RF downlink, 0.3 dB < AGC, Narrowband S01_AA01 Passed Passed
Band 41 BRS (LBS), RF downlink, 0.3 dB < AGC, Wideband S01_AA01 Passed Passed
Band 41 BRS (LBS), RF downlink, 3 dB > AGC, Narrowband S01_AAO01 Passed Passed
Band 41 BRS (LBS), RF downlink, 3 dB > AGC, Wideband S01_AAO1 Passed Passed
Band 41 BRS (MBS), RF downlink, 0.3 dB < AGC, Narrowband S01_AAO01 Passed Passed
Band 41 BRS (MBS), RF downlink, 0.3 dB < AGC, Wideband S01_AAO1 Passed Passed
Band 41 BRS (MBS), RF downlink, 3 dB > AGC, Narrowband S01_AAO1 Passed Passed
Band 41 BRS (MBS), RF downlink, 3 dB > AGC, Wideband S01_AAO1 Passed Passed
Band 41 BRS (UBS), RF downlink, 0.3 dB < AGC, Narrowband S01_AAO1 Passed Passed
Band 41 BRS (UBS), RF downlink, 0.3 dB < AGC, Wideband S01_AA01 Passed Passed
Band 41 BRS (UBS), RF downlink, 3 dB > AGC, Narrowband S01_AA01 Passed Passed
Band 41 BRS (UBS), RF downlink, 3 dB > AGC, Wideband S01_AA01 Passed Passed
47 CFR CHAPTER | FCC PART 27 Subpart C §2.1051, §27.53

[Base Stations/ Repeater]

Conducted spurious emissions at antenna terminals

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

Band 41 BRS (LBS), high, RF downlink, Narrowband S01_AA01 Passed Passed
Band 41 BRS (LBS), high, RF downlink, Wideband S01_AA01 Passed Passed
Band 41 BRS (LBS), low, RF downlink, Narrowband S01_AA01 Passed Passed
Band 41 BRS (LBS), low, RF downlink, Wideband S01_AA01 Passed Passed
Band 41 BRS (LBS), mid, RF downlink, Narrowband S01_AA01 Passed Passed
Band 41 BRS (LBS), mid, RF downlink, Wideband S01_AA01 Passed Passed
Band 41 BRS (MBS), high, RF downlink, Narrowband S01_AA01 Passed Passed
Band 41 BRS (MBS), high, RF downlink, Wideband S01_AAO01 Passed Passed
Band 41 BRS (MBS), low, RF downlink, Narrowband S01_AA01 Passed Passed
Band 41 BRS (MBS), low, RF downlink, Wideband S01_AA01 Passed Passed
Band 41 BRS (MBS), mid, RF downlink, Narrowband S01_AAO01 Passed Passed
Band 41 BRS (MBS), mid, RF downlink, Wideband S01_AA01 Passed Passed
Band 41 BRS (UBS), high, RF downlink, Narrowband S01_AAO01 Passed Passed
Band 41 BRS (UBS), high, RF downlink, Wideband S01_AAO01 Passed Passed
Band 41 BRS (UBS), low, RF downlink, Narrowband S01_AA01 Passed Passed
Band 41 BRS (UBS), low, RF downlink, Wideband S01_AA01 Passed Passed
Band 41 BRS (UBS), mid, RF downlink, Narrowband S01_AA01 Passed Passed
Band 41 BRS (UBS), mid, RF downlink, Wideband S01_AA01 Passed Passed
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47 CFR CHAPTER | 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 41 BRS (LBS), 1, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Narrowband

Lower, Band 41 BRS (LBS), 1, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Wideband

Lower, Band 41 BRS (LBS), 1, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Narrowband

Lower, Band 41 BRS (LBS), 1, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Wideband

Lower, Band 41 BRS (LBS), 2, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Narrowband

Lower, Band 41 BRS (LBS), 2, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Wideband

Lower, Band 41 BRS (LBS), 2, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Narrowband

Lower, Band 41 BRS (LBS), 2, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Wideband

Lower, Band 41 BRS (MBS), 1, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Narrowband

Lower, Band 41 BRS (MBS), 1, RF downlink, 0.3 dB < AGC, S01_AAO1 Passed Passed
Wideband

Lower, Band 41 BRS (MBS), 1, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Narrowband

Lower, Band 41 BRS (MBS), 1, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Wideband

Lower, Band 41 BRS (MBS), 2, RF downlink, 0.3 dB < AGC, S01_AAO1 Passed Passed
Narrowband

Lower, Band 41 BRS (MBS), 2, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Wideband

Lower, Band 41 BRS (MBS), 2, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Narrowband

Lower Band 41 BRS (MBS), 2, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Wideband

Lower, Band 41 BRS (UBS), 1, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Narrowband

Lower, Band 41 BRS (UBS), 1, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Wideband

Lower, Band 41 BRS (UBS), 1, RF downlink, 3 dB > AGC, S01_AAO1 Passed Passed
Narrowband

Lower, Band 41 BRS (UBS), 1, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Wideband

Lower, Band 41 BRS (UBS), 2, RF downlink, 0.3 dB < AGC, S01_AAO1 Passed Passed
Narrowband

Lower, Band 41 BRS (UBS), 2, RF downlink, 0.3 dB < AGC, S01_AAO1 Passed Passed
Wideband
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47 CFR CHAPTER | 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 41 BRS (UBS), 2, RF downlink, 3 dB > AGC, S01_AAO1 Passed Passed
Narrowband

Lower, Band 41 BRS (UBS), 2, RF downlink, 3 dB > AGC, S01_AAO1 Passed Passed
Wideband

Upper, Band 41 BRS (LBS), 1, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Narrowband

Upper, Band 41 BRS (LBS), 1, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Wideband

Upper, Band 41 BRS (LBS), 1, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Narrowband

Upper, Band 41 BRS (LBS), 1, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Wideband

Upper, Band 41 BRS (LBS), 2, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Narrowband

Upper, Band 41 BRS (LBS), 2, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Wideband

Upper, Band 41 BRS (LBS), 2, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Narrowband

Upper, Band 41 BRS (LBS), 2, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Wideband

Upper, Band 41 BRS (MBS), 1, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Narrowband

Upper, Band 41 BRS (MBS), 1, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Wideband

Upper, Band 41 BRS (MBS), 1, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Narrowband

Upper, Band 41 BRS (MBS), 1, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Wideband

Upper, Band 41 BRS (MBS), 2, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Narrowband

Upper, Band 41 BRS (MBS), 2, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Wideband

Upper, Band 41 BRS (MBS), 2, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Narrowband

Upper Band 41 BRS (MBS), 2, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Wideband

Upper, Band 41 BRS (UBS), 1, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Narrowband

Upper, Band 41 BRS (UBS), 1, RF downlink, 0.3 dB < AGC, S01_AA01 Passed Passed
Wideband

Upper, Band 41 BRS (UBS), 1, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Narrowband

Upper, Band 41 BRS (UBS), 1, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Wideband
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47 CFR CHAPTER | 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

Upper, Band 41 BRS (UBS), 2, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Narrowband

Upper, Band 41 BRS (UBS), 2, RF downlink, 0.3 dB < AGC, S01_AAO01 Passed Passed
Wideband

Upper, Band 41 BRS (UBS), 2, RF downlink, 3 dB > AGC, S01_AA01 Passed Passed
Narrowband

Upper, Band 41 BRS (UBS), 2, RF downlink, 3 dB > AGC, S01_AAO01 Passed Passed
Wideband

47 CFR CHAPTER | 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 41 BRS (LBS), RF downlink S01_AAO01 Passed Passed
Band 41 BRS (MBS), RF downlink S01_AAO01 Passed Passed
Band 41 BRS (UBS), RF downlink S01_AAO01 Passed Passed
47 CFR CHAPTER | 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 I1C
Frequency Band, Test Frequency, Direction

Band 41 BRS (LBS), high, RF downlink S01_AA01 Passed Passed
Band 41 BRS (LBS), low, RF downlink S01_AA01 Passed Passed
Band 41 BRS (LBS), mid, RF downlink S01_AA01 Passed Passed
Band 41 BRS (MBS), high, RF downlink S01_AA01 Passed Passed
Band 41 BRS (MBS), low, RF downlink S01_AA01 Passed Passed
Band 41 BRS (MBS), mid, RF downlink S01_AA01 Passed Passed
Band 41 BRS (UBS), high, RF downlink S01_AAO01 Passed Passed
Band 41 BRS (UBS), low, RF downlink S01_AA01 Passed Passed
Band 41 BRS (UBS), mid, RF downlink S01_AA01 Passed Passed

N/A: Not applicable
N/P: Not performed
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The test case frequency stability was not performed, since the EUT is not equipped with signal
processing capabilities.

The also supported bands:
e Band 2 (PCS-1900)
e Band 4 (AWS-1700)
¢ Band 30 (WCS-2300)

were not tested and therefore are not part of this test report.

Report version control

Version

Release date

Change Description

Version validity

initial

2018-03-20

valid

. L el

L L

(responsible for accreditation scope)
Dipl.-Ing. Marco Kullik

[l
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(responsible for testing and report)
Dipl.-Ing. Daniel Gall
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3 TEST OBJECT DATA

3.1  GENERAL EUT DESCRIPTION

Kind of Device Cellular Repeater
product description

Product name Cellular Repeater
Type ION-E System

CAP-L17E/19/23/25TDD C-PE

Declared EUT data by the supplier

General Product The EUT is an industrial signal booster supporting the following:
Description Band 2 (PCS-1900): 1850 — 1915 MHz / 1930 — 1995 MHz
Band 4 (AWS-1700): 1710 — 1780 MHz / 2110 — 2180 MHz
Band 30 (WCS-2300):2305 — 2315 MHz / 2350 - 2360 MHz

Band 41 (TD 2500)
Broadband Radio Service (BRS): 2496 — 2690 MHz

e Lower Band Segment (LBS): 2496-2572 MHz
e Middle Band Segment (MBS): 2572-2614 MHz
e Upper Band Segment (UBS): 2614-2690 MHz

A RF operation is only supported for the downlink.

Booster Type Industrial Signal Booster
Voltage Type DC
Voltage Level 57V

Maximum Output -
Donor Port [Uplink]
Maximum Output Lower Band Segment (LBS); 2496-2572 MHz: 21.9 dBm
Server Port [Downlink] | Middle Band Segment (MBS); 2572-2614 MHz: 22.1 dBm
(measured) Upper Band Segment (UBS); 2614-2690 MHz: 22.4 dBm

Maximum Gain [Uplink] |-

Maximum Gain Lower Band Segment (LBS); 2496-2572 MHz: 10.5 dB
[Downlink] Middle Band Segment (MBS); 2572-2614 MHz: 11.1 dB
(measured)

Upper Band Segment (UBS); 2614-2690 MHz: 10.8 dB

The main components of the EUT are listed and described in chapter 3.2 EUT Main
components.
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Sample Name Sample Code Description

aa01 DE1277003aa01 FCC sample
Sample Parameter Value

Serial Number 10AGFV18102017

HW Version 7776597-0004 CAPL 17E/19/23/25 TDD C-PE

SW Version 2.3.0.65

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
(Manufacturer, Type Model, OUT
Code)

Description

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 Description
(Manufacturer, HW, SW, S/ N)

AUXA1 GE Power electronics Inc., Rev. 01, -, Power Supply
CJ76264

AUX2 Commscope, Rev. 05, -, Subrack
SZEAH1644A0003

3.5 EUT SETUPS

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

Setup Combination of EUTs
S01_AA01 aa01, AUX2, AUX1,

Description and Rationale
Setup for all tests
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3.6 OPERATING MODES

7

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

3.6.1 TEST CHANNELS
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Lower Upper
Frequency Frequency Center
Band Edge Band Edge | Frequency
Band Direction [MHZz] [MHZz] [MHZz] Port
41 (BRS High) | downlink 2618.00 2690.00 2654.00 Donor
41 (BRS Mid) downlink 2572.00 2614.00 2593.00 Donor
41 (BRS Low) downlink 2496.00 2568.00 2532.00 Donor
3.6.2 AUTOMATIC GAIN CONTROL LEVELS
AGC Levels
AGC AGC
AGC Start Start
Start Pin Pin
Signal Pin -0.3 dB +3 dB | Frequency | Frequency
Band Direction Type [dBm] [dBm] [dBm] [MHZz]
41 (BRS High) | downlink | Narrowband | 12.0 11.7 15.0 2654.0
41 (BRS Mid) downlink | Narrowband | 11.6 11.3 14.6 2593.0
41 (BRS Low) | downlink | Narrowband | 11.8 11.5 14.8 2532.0 Mid
41 (BRS High) | downlink | Wideband 12.0 11.7 15.0 2654.0
41 (BRS Mid) downlink | Wideband 12.0 11.7 15.0 2593.0
41 (BRS Low) downlink | Wideband 11.8 11.5 14.8 2532.0
41 (BRS High) | downlink | Narrowband | 13.0 12.7 16.0 2618.0
41 (BRS Mid) downlink | Narrowband | 12.6 12.3 15.6 2572.0
41 (BRS Low) | downlink | Narrowband | 12.8 12.5 15.8 2496.0 Low
41 (BRS High) | downlink | Wideband 13.0 12.7 16.0 | 2618.0
41 (BRS Mid) | downlink | Wideband 12.4 12.1 15.4 2572.0
41 (BRS Low) | downlink | Wideband 12.8 12.5 15.8 2496.0
41 (BRS High) | downlink | Narrowband | 13.0 12.7 16.0 2690.0
41 (BRS Mid) downlink | Narrowband | 12.2 11.9 15.2 2614.0
41 (BRS Low) downlink | Narrowband | 13.0 12.7 16.0 2568.0 High
41 (BRS High) | downlink | Wideband 12.8 12.5 15.8 2690.0
41 (BRS Mid) downlink | Wideband 12.0 11.7 15.0 2614.0
41 (BRS Low) | downlink | Wideband 13.0 12.7 16.0 2568.0
41 (BRS High) | downlink | Narrowband | 11.4 11.1 14.4 2643.0
41 (BRS Mid) downlink | Narrowband | 11.4 11.1 14.4 2578.4
41 (BRS Low) | downlink | Narrowband | 12.4 12.1 15.4 2518.8
- Max.Power
41 (BRS High) | downlink | Wideband 12.0 11.7 15.0 2643.0
41 (BRS Mid) downlink | Wideband 12.2 11.9 15.2 2578.4
41 (BRS Low) downlink | Wideband 11.6 11.3 14.6 2518.8
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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_COMMS_1701_FCCe
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4 TEST RESULTS

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

Standard FCC Part 27, §27.50

The test was performed according to:
ANSI C63.26, KDB 935210 D05 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
spectrum Analyser 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.

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
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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 §27.55(c).

Band 12:

c) 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:

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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Band 41:
h) The following power limits shall apply in the BRS and EBS:

(1) Main, booster and base stations. (i) The maximum EIRP of a main, booster or base station
shall not exceed 33 dBW + 10log(X/Y) dBW, where X is the actual channel width in MHz and Y
is either 6 MHz if prior to transition or the station is in the MBS following transition or 5.5 MHz
if the station is in the LBS and UBS following transition, except as provided in paragraph
(h)(1)(ii) of this section.

(ii) If a main or booster station sectorizes or otherwise uses one or more transmitting antennas
with a non-omnidirectional horizontal plane radiation pattern, the maximum EIRP in dBW in a
given direction shall be determined by the following formula: EIRP = 33 dBW + 10 log(X/Y)
dBW + 10 log(360/beamwidth) dBW, where X is the actual channel width in MHz, Y is either (i)
6 MHz if prior to transition or the station is in the MBS following transition or (ii) 5.5 MHz if the
station is in the LBS and UBS following transition, and beamwidth is the total horizontal plane
beamwidth of the individual transmitting antenna for the station or any sector measured at the
half-power points.

RSS-130; 4.4 Transmitter Output Power and Equivalent | sotropically 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)F0"%¢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 t0 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 Fo°"°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 5 jo |gcated outside these large and medium population centres.
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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:

ElRPreguction =20 logio(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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RSS-199; 4.4 Transmitter Output Power and equivalent isotopically radiated power
(e.i.r.p.)

The transmitter output power shall be measured in terms of average value.
For base station equipment, refer to SRSP-517 for the maximum permissible e.i.r.p.

For mobile subscriber equipment, the e.i.r.p. shall not exceed 2 W. For fixed subscriber
equipment, the transmitter output power shall not exceed 2 W and the e.i.r.p. shall be limited
to 40 W.

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.

For equipment with multiple antennas, the transmitter output power and e.i.r.p shall be
measured according to ANSI C63.26-2015.

SRSP-517

5.1 Radiated Power Limits and Antenna Height Limits
5.1.1 Fixed and Base Stations

Fixed and base stations (except fixed subscriber stations) are limited to a maximum
permissible equivalent isotropically radiated power (e.i.r.p.) of 1640 W/MHz (i.e. no more than
1640 W e.i.r.p. in any 1 MHz band segment) with an antenna height above average terrain
(HAAT)Feotnote Z yn to 300 metres. For all installations with antenna HAAT in excess of 300
metres, a corresponding reduction in e.i.r.p. according to Table 2 shall be applied.

Table 2 — Reduction to Maximum Allowable E.I.R.P. for HAAT > 300 m

HAAT (m) Reduction in maximum e.i.r.p. (dB)
300 < HAAT <500 2
500 < HAAT <1,000 5

1,000 < HAAT <1,500 8
1,500 < HAAT <2,000 10
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4.1.3 TEST PROTOCOL

Band 41 BRS Low, downlink
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Maximum Limit
Average |Average |Margin
I nput Output Output to
Frequency | Power Power Power Limit Gain
| Signal Type |Input Power [MHz] [dBm] [dBm] [dBm] [dB] [dB]
Wideband 0.3dB < AGC| 2518.800 11.5 21.8 64.3 42.5 10.4
Wideband 3 dB > AGC 2518.800 14.8 21.5 64.3 42.8 6.7
Narrowband 0.3 dB < AGC| 2518.800 11.5 21.9 61.7 39.8 10.5
Narrowband 3 dB > AGC 2518.800 14.8 21.2 61.7 40.5 6.4
Band 41 BRS Mid, downlink
Maximum Limit
Average |Average |Margin
I nput Output Output to
Frequency | Power Power Power Limit Gain
| Signal Type |Input Power [MHZz] [dBm] [dBm] [dBm] [dB] [dB]
Wideband 0.3 dB < AGC| 2578.400 11.9 21.7 64.3 42.6 9.8
Wideband 3 dB > AGC 2578.400 15.2 21.9 64.3 42.4 6.7
Narrowband 0.3 dB < AGC| 2578.400 11.1 22.1 61.7 39.6 11.1
Narrowband 3 dB > AGC 2578.400 14.4 21.4 61.7 40.3 7.0
Band 41 BRS High, downlink
Maximum Limit
Average Average | Margin
I nput Output Output to
Frequency | Power Power Power Limit Gain
| Signal Type |Input Power [MHZz] [dBm] [dBm] [dBm] [dB] [dB]
Wideband 0.3 dB < AGC| 2643.000 11.7 22.0 64.3 42.3 10.4
Wideband 3 dB > AGC 2643.000 15.0 21.5 64.3 42.8 6.5
Narrowband 0.3 dB < AGC| 2643.000 11.7 22.4 61.7 39.3 10.8
Narrowband 3 dB > AGC 2643.000 15.0 21.8 61.7 39.9 6.8

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 41 (BRS Low), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Wideband

Spectrum |
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Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Wideband

Spectrum |
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Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Wideband
(S01_AA01)

Spectrum | | :%:.l
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Frequency Band = Band 41 (BRS Low), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Wideband
(S01_AA01)

Spectrum | | ?l
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TEST REPORT REFERENCE: MDE_COMMS_1701_FCCe Page 25 of 124



%layers

A Bureau Veritas Group Company

Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Wideband
(S01_AA01)

Spectrum | | “5"
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0 dam——

=10 dBm—

-20 dBm—

2 b

=40 dBm—j

-50 dBm—

-60 dBm—

CF 2.5784 GHz 1001 pts
Channel Power

Span 6.15 MHz

Bandwidth 4.10 MHz Power 21.69 dBm Tx Total 21.69 dBm

PorerAMGH Out =0.3; 2.57840G

Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Wideband
(S01_AA01)

Ref Level 30.00 dBm @ RBW 100 kHz

Att 45dE 8SWT 1lms & VBW 500 kHz  Mode Auto Sweep
Count 100/100 TDF

@ 1Pm AvgPwr

20 dam—

10 dam—

0 dBm—

-10 dBm—

-20 dBm—

dBm

=40 dBm—

=50 dBm—

60 dBm—

CF 2.643 GHz 1001 pts
Channel Power

Bandwidth 4.10 MHz Power 22.03 dBm Tx Total 22.03 dBm
I e

FowarAWGH Cut =0.3; 2.64300G

Span 6.15 MHz
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Frequency Band = Band 41 (BRS Low), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Narrowband
(S01_AA01)

Spectrum | l?l

Ref Level 20.00 dem & RBW 6.25 kHz

Att 45dE SWT 1.6ms @ YBW SO0kHz Mode Auto Sweep
Count 100,100 TOF

(@ 1Rm AvgPwr

20 dBm—

10 dBm—

0 dBm—

=10 dBrm—

-20 dBrm—

<30 dBm—

e

~_

~

-50 dBm—j

-60 dBm—

CF 2.5188 GHz 1001 pts Span 600.0 kHz
Channel Power

Bandwidth 400.00 kHz Power 21.20 dBm T« Total 21.20 dBm

Il

PowerGSM Cut +3; 2.510890G

Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Narrowband
(S01_AAO01)

Spectrum | | :%.

Ref Level 20.00 dém & RBW ©.25 kHz

Att 45 dB SWT 1.6 ms @ VBW 5S0kHz Mode Auto Sweesp
Count 100/100 TOF

@ 1~m AvgPwr

20 dem—j

10 dBm—

0 dBm—-

-10 dem—

-20 dBm—

-30 dém—y

-40 dém—j

m—

-60 dBm—

CF 2.5784 GHz 1001 pts Span 600.0 kHz_‘
Channel Power

Bandwidth 400.00 kHz Power 21.41 dBm Tx Total 21.41 dBm

| T

PowerGEM Out +3; 2.57B40CG
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Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Narrowband

(S01_AA01)
Spectrum | l?l
Ref Level 30.00 dém & RBW 6.25 kHz
Att 45 dB SWT 1.6ms & YBW 50 kHz Mode Auto Sweep
Count 95/100 TOF
l[®1rm avgrwr
20 dBm—
10 dBm—
0 dBm—
-10 dBm—j
=20 dBm—
-30 dBm—j
-40 dBm—j
m— \
-60 dBm
CF 2.643 GHz 1001 pts Span 600.0 kHz
Channel Power
Bandwidth 400.00 kHz Power 21.83 dBm Tx Total 21.83 dBm

I

FowerGSM Out +3; 2.64300G

Frequency Band = Band 41 (BRS Low), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Narrowband
(S01_AA01)

Spectrum | l?l

Ref Level 30.00 dém & RBW 6.25 kHz
Att 45 dB SWT 1.6ms & YBW 50 kHz Mode Auto Sweep

Count 100/100 TOF
l[®1rm avgrwr

20 dBm—T

10 dem—rj

0 dBm—

-10 dBm—j

-20 dBm—j

M

-30 dBm
j6£

-S0 dBm—

-60 dBm—

CF 2.5188 GHz 1001 pts Span 600.0 kHz

Channel Power
Bandwidth 400.00 kHz Power 21.94 dBm Tx Total 21.94 dBm

n W

FowerGSM Out =0.3; 2.518B0CG
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Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Narrowband
(S01_AAO01)

Spectrum | |n€7.

Ref Level 30.00 dRm @ RBW 6.25 kHz

Alt 45dB  SWT L.65ms @ VBW 50kHz Mode Auto Sweep
Count 100/100 TDF
@ LRm AvgPwr

20 dBm—

10 dem—

0 dBm—

-10 dBm—

-20 dBm—

<30 dBm—

-40 dBm—y
~56'/dErn/—

-60 dBm—

M

CF 2.5784 GHz 1001 pts §pan 600.0 kHz
Channel Power

Bandwidth 400.00 kHz Power 22.13 dBm Tx Total 22.13 dBm

PowerGSM Cut -0.3; 2.57840G

Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Narrowband
(S01_AAO01)

Spectrum | |'§'

Ref Level 30.00 dBm @ RBW €25 kHz

ALt 45 dB  SWT 1.Ems @ YBW S0kHz Mode auto Sweep
Count 97/100 TODF
l®@1rm AvgPwr

20 dBm—j

10 dBm—

0 dem——

-10 dém—

-20 dBm—]

-30 dBm—j

-40 dem—

N

m—

-50 dem—|

CF 2.643 GHz 1001 pts Span 600.0 kHz
Channel Power

Bandwidth 400.00 kHz Power 22,43 dBm Tx Total 22.43 dBm

FPowerGSM Dut =0.3; 2.64300G

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, §27.50

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
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.

4.2.2 TEST REQUIREMENTS / LIMITS

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

For the bands 4, 12, 13, 41 (BRS, LBS/MBS/UBS) exists no FCC peak-to-average power ratio
(PAPR) limit.

RSS-130; 4.4 Transmitter Output Power and Equivalent I sotropically 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.
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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.

RSS-199; 4.4 Transmitter Output Power and Equivalent I sotropically 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.

4.2.3 TEST PROTOCOL

Band 41 BRS Low, downlink

Margin
I nput Limit to
Frequency Power PAPR PAPR Limit
| Signal Type | Input Power [MHz] [dBm] [dB] [dB] [dB]
Wideband 0.3 dB < AGC 2518.800 11.5 7.9 13.0 5.1
Wideband 3 dB > AGC 2518.800 14.8 8.0 13.0 5.0
Narrowband 0.3 dB < AGC 2518.800 11.5 0.4 13.0 12.6
Narrowband 3 dB > AGC 2518.800 14.8 0.3 13.0 12.7
Band 41 BRS Mid, downlink
Margin
I nput Limit to
Frequency Power PAPR PAPR Limit
| Signal Type | Input Power [MHz] [dBm] [dB] [dB] [dB]
Wideband 0.3 dB < AGC 2578.400 11.7 8.2 13.0 4.8
Wideband 3 dB > AGC 2578.400 15.0 7.9 13.0 5.1
Narrowband 0.3 dB < AGC 2578.400 11.3 0.6 13.0 12.5
Narrowband 3 dB > AGC 2578.400 14.6 0.5 13.0 12.5
Band 41 BRS Mid, downlink
Margin
I nput Limit to
Frequency Power PAPR PAPR Limit
| Signal Type | Input Power [MHz] [dBm] [dB] [dB] [dB]
Wideband 0.3 dB < AGC 2643.000 11.7 7.8 13.0 5.2
Wideband 3 dB > AGC 2643.000 15.0 7.9 13.0 5.1
Narrowband 0.3 dB < AGC 2643.000 11.7 0.8 13.0 12.3
Narrowband 3 dB > AGC 2643.000 15.0 0.6 13.0 12.4

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 41 (BRS Low), Direction = RF downlink,

Input Power = 3 dB > AGC, Signal Type = Wideband

Spectrum |

(S01_AAO01)

&

Att sode  AQT

SGL

Ref Level 40.00 dém Offset 10.00 dg

2.3ms & RBW 10 MHz

@15a Clrw

CF 2.5188 GHz

Maan Pwr + 20,00 dB

samples: 100000

Compl ary C lative Distribution Function
Mean | Peak |  crest | 10% | 106 | 0.1% | 0.01% |
|_Trace 1 [ 20.80 dém | 29.62 dBm 8.82 dB 3.71d8 6.75 dB 8.00 dB 8.72 dB
——
( )i J w
PAPR AWGH e +3;2 189G

Frequency Band =

Band 41 (BRS Mid), Direction = RF downlink,

Input Power = 3 dB > AGC, Signal Type = Wideband

Spectrum # |

(S01_AAO01)

Ref Lavel 40.00 dém
Att 50 dB

SGL

Offset 10.00 dB.
AQT

2.3ms @ RBW 10 MHz

@153 Clrw

CF 2.5784 GHz

Mean Pwr + 20.00 dB

Samples: 100000

ary C ive Dist Function
Mean Peak | Crest | 10% | 104 | 0% | o010 |
|_Trace 1 21.14 dBm 29.96 dBm 8,82 db 3.68 db 6,70 dB 7.94 db 8,72 dB
—_— —
L J J wo
PR AW it iZ.
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Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Wideband

(S01_AA01)
Spectrum | [@]
Ref Level 40.00 dém  Offset 10.00 d&

Att 50de AQT 2.3ms & RBW 10 MHz
SGEL

@153 Clrw

[CF 2.643 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak |  cCrest | 100 | 1% | 0a% | o0.01% |
|_Trace1 [ 20.76dém | 29.41cdBm | 8.64d8 | 3.68d8 | 6.67de | 7.86d8 | 8.58d8 ||
]

4 iii

FAPR AWGHN Out +3;2.643G

Frequency Band = Band 41 (BRS Low), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Wideband

(S01_AAO01)
Spectrum # | |:%’|
Ref Level 40.00 dBm Offset 10.00 dé
Att S0de  AQT  2.3ms @ RBW 10 MHZ
SGL
@15a Clrw

‘ -------------- e e R T
'y
[CF 2.5188 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | peak | crest | 10%0 | 1% | 0.1% | o0.010%% |
__Trace 1 21.10 dBm 29.72 dBm | .62 dB | 3.71ds | 6.72dB 7.94 dB |  8.55dB
i
| ) w
PAPR AWGH Cut -0.3;2.519G
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Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Wideband

(S01_AA01)
Spectrum # | [na

Ref Level 40.00 dém  Offset 10.00 d&
ALt 50 dR AQT 2.3 ms & RBW 10 MHz

SiGL
@155 Clrw

[CF 2.5784 GHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function Samples: 100000

Mean | peak | crest | 0% | 1% | 0% | o.018 |

Trace 1 | 20,95 dém 30.03dem | 9.09 dB 3.68d8 | 6.79dB B.17d3 | 9.01dB
L
|

L J L J =
PAFR AWGH out =0.3;2.576G

Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Wideband

(S01_AA01) m

v

Spectrum # |

Ref Level 40.00 dem
Att Sode  AQT
SGEL

e 15a Cirw

Offset 10.00 dg
2.3 ms & RBW 10 MHz

ICF 2.643 GHz Mean Pwr + 20.00 dB
iCumpIementarv Cumulative Distribution Function Samples: IDDDI]D‘:
| Mean | peaok |  crest | 0% | 190 |  0.a% | 0.01% |
__Trace 1 21.35 dBm | 29.60 dém 8.26 dB 3.71dB 6.64 dB 7.77 dB | 8.20 d&
v —
il i
PAPR AWSH Out -0.3;2.8436
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Frequency Band = Band 41 (BRS Low), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Narrowband
(S01_AA01)

Spectrum & | |I:|‘:|’:!|

Ref Level 40.00 dém Offset 10.00 di

Alt code  AQT 2.3ms & RBW 1 MHz
SGL
@ 153 Clrw

CF 2.5188 GHz Mean Pwr + 20,00 dB
Complementary Cumulative Distribution Function Samples: 100000
vean | peak | crest | 1000 | 104 | o010 | o010 |

Trace 1 I 2063 dBm | 20.91dBm | 0.20 dB 0.20 dB 0.29 dB 0.29 d& 0.35 dB

I ] o

PAPR G5M Out #32;2.519%G

Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Narrowband
(S01_AA01)

Spectrum J# | |n§?

Ref Level 40.00 dém  Offset 10.00 ¢B
Att 50 de  AQT 2.3 ms @ RBW 1 MHz
SGL

l®15a Cirw

[CF 2.5784 GHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function Samples: 100000
Mean | peak |  crest | 100 | 186 | 0.1% | o0.01% |
| Trace 1 20.88 dBm 21.40 dBm 0.52 dg | 0.26d8 0.43 dB 0.49 di | 0.55dB
—
( Jl J “w
PAPR GSM Cut +3;2.578G
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Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Narrowband

(S01_AAO01)

Spectrum |

(=]

Ref Level 40.00 dém  Offset 10.00 dB
Att S0 de  AQT 2.3 ms & RBW 1 MHz
SGL

@152 Clrw

[CF 2.643 GHz

Mean Pwr + 20.

00 dB

100000/

Compl ary C ive Distribution Function Samples:
I Mean | peak | crest | 100 | 196 | 0% | o0.019% |
Trace 1 21.15 dBm 21.82 dBm 0.67 dB 0.35 dB 0.55 dB 0.64de 0.72 de
il I W0

i J A

FAPR GSM Cut +3;Z.643G

Frequency Band
Input Power

Spectrum |

(S01_AAO01)

Band 41 (BRS Low), Direction = RF downlink,
0.3 dB < AGC, Signal Type = Narrowband

Offset 10.00 dB
AQT 2.3 ms & RBW 1 MHz

Ref Level 40.00 dBm
Att 50 de
SGL

[CF 2.5188 GHz

Mean Pwr + 20.00 dB

Samples: 100000,

Trace 1 I 21.37 dém
—

4 tary C lative Distribution Function
Mean | Peak | crest | 10% | 1% | 0.1% | o0.01% |
21.71 dBm 0.33 dB 0.26 dB 032d3 | 0.38de | 0.38dE

) !

APR G3M Out -0.3;2.91%G
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d
d
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41 (BRS Mid), Direction = RF downlink,
B < AGC, Signal Type =

arrowband

(=]

Ref Level 40.00 dém  Offset 10.00 dé
Att Lo de  AQT 2.3 ms & RBW 1 MHz
SGL

.\‘.
\
CF 2.5784 GHz Mean Pwr + 20.00 dB
Compl w C lative Distribution Function samples: 100000
Mean | peak crest | 1000 | 19 |  ©a% | o010 |
Trace 1 | 21.60 dém 22,17 dBém 0.57 dB 0.29d8 | D0.46d8 0.55 d& 0.61 dB
- —
. J‘—:. 4 “

PAPE GSM Out =-0.3;2.578G

Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Narrowband

(S01_AA01)
Spectrum J# I

(=]

Ref Level 40.00 dém OHset 1000 dB
ALt Sode  AQT 2.3 ms @ RAW 1 MHz

[CF 2.643 GHz

Mean Pwr + 20.00 dB

C I ary Ci lative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | o0.01% ||

| Trace 1 21.86 dBm 22.64 dBm 0.77 da | 0,46 dB 0.67 de 0.75 de 0.78 da

e —

L. ]-I -

4

PAFR GSM Qut =0.3;2.643G

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 §2.1049, 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

Signal Generator Signal Generator

SMBV100 ]\ (o}
[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
SMBV100 SMIQ
[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 technigues—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 (x 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 3x 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 I nput-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 41 BRS Low, 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] [kHZz] [kHZz]
Wideband 0.3dB < AGC| 2532.00 4327.9 4243.1 84.8 205.0 120.2
Wideband 3 dB > AGC 2532.00 4327.9 4299.7 28.2 205.0 176.8
Narrowband |0.3 dB < AGC| 2532.00 314.7 312.2 2.5 10.0 7.5
Narrowband | 3 dB > AGC 2532.00 314.3 313.7 0.6 10.0 9.4
Band 41 BRS Mid, 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] [kHZz] [kHZz]
Wideband 0.3dB < AGC| 2593.00 4327.9 4230.8 97.1 205.0 107.9
Wideband 3 dB > AGC 2593.00 4327.9 4232.0 95.9 205.0 109.1
Narrowband | 0.3 dB < AGC | 2593.00 314.0 309.7 4.3 10.0 5.7
Narrowband | 3 dB > AGC 2593.00 314.9 313.5 1.3 10.0 8.7
Band 41 BRS High, 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] [kHZz] [kHZz]
Wideband 0.3dB < AGC| 2654.00 4329.2 4229.5 99.7 205.0 105.3
Wideband 3 dB > AGC 2654.00 4326.7 4230.8 95.9 205.0 109.1
Narrowband | 0.3 dB < AGC | 2654.00 314.5 314.6 0.1 10.0 9.9
Narrowband | 3 dB > AGC 2654.00 314.4 311.3 3.1 10.0 6.9

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 41 (BRS Low), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Wideband
(S01_AA01)

Spectrum | lu%l
Ref Level 30,00 dBm ® RBW 100 kHz
Att SO dE  SWT 19 ps & VBW 500 kHz  Mode Auto FFT
TOFE
@ 1Pk Max
Mi[1] 9.55 dBm
s 2.53168020 GHz
o o ndp 26.00 dR
10 dBm it Bw 1.327900000 MHz
FMV{M\AW%M\ 585.0
0 dem [ i
AR :I
-10 dBm: i) -+
v
-20 dém } ]
20 dém P L"""“’ -
"\/-w"‘/‘ ""‘-\-rv\.-\u
=0 dbm M
-50 dBm
£0 dBm
CF 2.532 GHz 10001 pts Span 12.3 MHz
(Marker ]
| Type Ref | Tre | ¥-value | ¥-value |  Function | Function Result |
M1 | af 2.5316802 GHz | 9.55 dEém ndg down 4.3279 MHz
T1 |1 2.529828 GHz | -16.60 dém ndg | 26.00 dB
T2 1] 2.534156 GHz | 16.31 dBm Q factor 585.0

( | ] G e

AWGH In +3;2.5320G _26dB

Input Signal

Spectrum | |“él|
Ref Level 40.00 d8m  Offset 10.00 dB & RBW 50 kHz
Att S0 de  SWT 37.9ps & YBW 200 kHz Mode Auto FFT
TOF
@ 1Pk Max
M1[1] 14.45 dBm
Gy 2.53168760 GHz
. ndp 26.00 dR
o Bw 4.299700000 MHz
tanel ﬁ Q factor 588.8
10 dém {"- el lmpon
0 dBm I
'I'I ‘a:
-10 dBm }' L\,
20 di W G coccatiid] B | W
Oy \H,:" o v ’\.‘/\/\V
-30 dBm
-40 dBm
50 dBm
CF 2.532 GHz 10001 pts Span 12.3 MHz
(Marker |
| Type I Ref | Tre | X-value | v-value | Function | Function Result |
M1 | 2.5316876 GHz 14,45 dém | ndé down | 4.2997 MHz
T1 | 2.5208133 GHz -11.55 dBm | nda | 26.00 d&
T2 |1 2.5341120 GHz 11,55 dim | Q factar 588.8
AS 4

AWGH Cut +3;2.5320G 2&dB

Output Signal
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%layers

Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Wideband

(S01_AA01)

Spectrum ué’
Ref Level 30.00 dBm ® RBW 100 kHz
Att S0 dE  SWT 19 ps & VBW 500 kHz Made Auto FFT
TOF
@ 1Pk Max
mM1[1] 9.69 dBm
o 2.59268020 GHz
- ndB 26.00 dB
NEi i Lo Bw 4.327900000 MHz
PN AP PO § T 509.1
dem: ‘W '\
-10 dBm T‘?ﬁ 1_
-20 dBm _J L
20 dém P il -
]
[~ ——
-40 dBm =
-50 dBm
£0 dBm
CF 2.593 GHz 10001 pts Span 12.3 MHz
Marker ]
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 | 2.5926802 GHz 9.69 dem | ndé down | 4.3279 MHz
T1 1] 2.5908293 GHz -16.39 dBm | nda | 26.00 d&
T2 |1 2.5951572 GHz 16,36 dim | Q factar 599.1
J1 G e
~ e 4

Input Signal

Spectrum | “é,’
Ref Level 40.00 dém  Offset 10.00 dé & RBW 50 kHz
ALL S0dE SWT 7.9 us & VBW 200 kHz Mode Auto FFT
TOF
(@ 1Pk Max
Mi1[1] 14.43 dBm)|
55'dd 2.59268760 GHz|
s ndB 26.00 dB
oS B 4.232000000 MHz
- i Q factar 612.6]
10 de [ (WP Aeall H A Mo Ll ooty
dem { kL MR R A A ~\
-10 dBm: + -
20 dBm————— -"‘/ KA
W W%WM
=40 dBm
=50 dBém
CF 2.593 GHz 10001 pts Span 12.3 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1] 2.5926576 GHz | 14.43dem | nd@ down 4.232 MHz
T1 1 2,5908797 GHz | -11.75 dBm | nde 26.00 d8
T2| [ 1] 2.5851117 GHz | -11.78 dBm | g factor | £12.6
~ .
L J J G e
AWGH Out +3;2.9930G _26dB
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%layers

Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Wideband

(S01_AAO01)
Spectrum |

(=]

Ref Level 30.00 dém
Att 50 de
TOF

& RBW 100 kHz

SWT 19 ys @ VBW 500 kHz  Made Auto FFT

@ 1Pk Max

M1[1]

20 dém
0 ndi

Bwe

r".\f\v“" Wf\-r'\w o, ;‘“W\

10 dBm

9.77 dBm)|
2.65368020 GHz|
26.00 di|
4.326700000 MHz|
613,73

0 dam { 1

-10 dem T{J -
-20 dem i

30 :5..;L/A_._'
| ™

-40 dEm
<50 dBm

-60 dB

CF 2.654 GHz 10

1 pts

Hpan 1%.3 MHz

Marker

M1
1
T2|

Type | Ref | Tre |

X-walue |

¥-value |

Function |

Function Result |

1
1
1

2.6536802 GH2
2.6513293 GHz
2.656156 GHz

9.77 dem
-16.05 dém |
-16.13 dém

nds down |
ndé |
G Factor |

4.3267 MHz
26.00 dB |
613.3

—

Input Signal

Spectrum | n%?
Ref Level 40.00 dBm  Offset 10.00 d& & RBW 50 kHz
Att 50 dB  SWT 379 ps @ VBW 200 kHz Mode 4uto FFT
TOF
[fo 17k Max
M1[1] 14.19 dBm
S0di 2.65368760 GHz
s ndg 26.00 dB
s Bwi 4.230800000 MHz
R ik Q factor 627.2
10 dB: R VO 1 U1 VAT Tl I JPpra
e [ ik MR R T Er Y -]
0 dBm
] b
-10 dBm - L\
20 dom—| oo v <=k
%"""’Ww
30 dBm -
-40 dBm
-50 dBr
CF 2.654 GHz 10001 pts Span 12.3 MHz
Marker |
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M| 1 2.6536876 GHz | 14.19 dém | nde down | 4.2308 MHz |
T1] 1 1] 2.6518809 GHz -11.74 dBm nde | 26.00 d8 |
T2| 1 2.6561117 GHz -11.83 dém Q factor | 627.2

Output Signal
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%layers

Frequency Band = Band 41 (BRS Low), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Wideband

(S01_AAO01)

Spectrum | I:%:‘
Ref Level 30.00 dBm & RBW 100 kHz
ALt 50de  SWT 15 ys @ VBW 500 kHz  Mode Auto FFT
TOF
@ 1Pk Max
Mi[1] 6.34 dBm)|
20 dem 2.53168150 GHz|
ndB 26.00 dB
R o Bw 4.327900000 MHz
"'\I\n’\]\-\ Q factor 585.0)
0 dBm r (-
-10 d&m }( \I
-20 dBm 1 ’\
30 dam J L
| Mo e 8t e A s ™ e e e N e L et
-50 dem
-60 dBm
CF 2.532 GHz 10001 pts Span 12.3 MHz
Marker
Type | Ref | Trc | ¥-value | T-wvalue | Function | Function Result
M1 | 1| 2.5316B15 GHz | 6.34 dBm | nd® down | 4.3279 MHz
T1 1 2.5208293 GHz | -19.61 dBm nde 26.00 dB
T2 1| 2.5341572 GHz -19.77 dbm Q factor 5B5.0
T Ty
L JU J -
AWGH In =0 260

Input Signal

Spectrum l |u€'|
Ref Level 40.00 dBrm  OHset 10.00 dB & RBW 50 kHz
Att S0des SWT 37.9ps @ VBW 200 kHz  Mode Auto FFT
TDF
(@ 1Pk Max
M1[1] 14.26 dBm)|
SR 2.53168760 GHz|
< nde 26.00 dB
20 cB Bw 4.243 100000 MHZz|
o i Q factor 596.7]
10 der Iu“" Coade sl aes G ST
0 dBm l
10 dB T 2
20 d& e u,f-N -\M\“V\h sy
Fa j’if\w '\/\\/M
-3 dem
™
-50 dBm
CF 2.532 GHz 10001 pts Span 12.3 MHz
Marker
Type | Reft | Tro I H-walue | Y -walue | Function | Function Result
M1 | 1] 2.5316876 GHz | 14.26 dbm | nd@ down | 4.2431 MHz
T1| 1 2.5208686 GHz 11.77 dbm nd@ | 26.00 da
12‘ 1 2.5341117 GHz | 11.71 dBm Q factor | 596.7

' |
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Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Wideband

(S01_AAO01)

Spectrum | ll:%l
Ref Level 30.00 ddm & RBW 100 kHz
Att 50de  SWT 19 ps & VBW 500 kHz  Mode Auto FFT
TDF
[Pk Mmax
M1[1] 6.49 dBm
2.59268020 GHz
2o dem nde 26.00 dB
10 141 Bwe 4.327900000 MHz
‘ 0 tactor 599.1
e [N a0 |
Bm f \
10 dBm ; 'l
-20 dBm ’ l
-30 dBm J i
gl PP N Y S e e i o]
-50 dBm
-60 dBm
CF 2.593 GHz 10001 pts Span 12.3 MHz
(Marker |
|_Type | Ref | Tre | K-value | ¥-value |  Function | Function Result |
I M1 | B 2.5926802 GHz | 6.49 dém | nde down 4.3279 MHz |
T1| 1] 2.5900293 GHz -19.51 dBm | ndg 26.00 dB
T2| 1 2,5951572 GHz -19.53 dem | Q factor 599.1

Input Signal

auns e

Spectrum | | 7
i
Ref Level 40.00 dém  Offset 10.00 d& & RBW 50 kHz
Att S0 de  SWT 37.9ps @ VBW 200 kHz  Mode Auto FFT
TOF
@ 1Pk Max
M1[1] 14.65 dBm
o 2.59268760 GHz
= nde 26.00 dB
20 da B 4.230800000 MHz
b ) factar 612.8
B B g s Pl Ll A ¥, Aot ptong,
10 dBm [ WP e oy e ¥ \
0 dém r 4}
-10 dBm ¥ .
d P =
-20 dam: Dy
e =
pos UW\,VW\,M
=30 dBm;
=401 dBm:
-50 dBm
CF 2.593 GHz 10001 pts Span 12.3 MHz
¥-value | Y-value | Function | Function Result |
2.5026876 GHz | 14.65 dBm | ndd down | 4.2308 MHz |
2.5908797 GHz -11.26 dBm | ndd | 26.00 dB |
2.5051105 GHz | -11.46 dBm | Q factor | 612.8

AWGH Out =D.

J

Output Signal
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Frequency Band = Band 41 (BRS High), Dire
Input Power = 0.3 dB < AGC, Signal Ty
(S01_AA01)

layers

A Bureau Veritas Group Company

y

ction = RF downlink,
pe = Wideband

Input Signal

Spectrum |
Ref Level 30.00 cBm & RBW 100 kHz
Att S0dE  SWT 19 ps & VBW 500 kHz  Mode Auto FFT
TOF
® 1Pk Max
Mi[1] 6.40 dBm
2.65368020 GHz
20dem ndB 26.00 dB
10 dE b1 By 4.329200000 MHz
o K«\ Q factor 613.0
o [N g Y N
dem f \
|
-10 deém ‘ﬁ L
-20 dem { l
=30 dBm: IJ T
. Rt isdihied LW\MWM
-50 dem
-60 dBm
CF 2.654 GHz 10001 pts Span 12.3 MHz
(Marker |
| Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
| w1 1] 2.6536802 GHz | 6.48 dBm | ndB down | 4,3292 MHz |
T1 ll 2.651820 GHz | 19.47 dém | ndg 26.00 dB&
T2 1] 2.6561572 GHz -19.68 dBm q factar 613.0

[

1 J

AWGH Out

Output Signal

TEST REPORT REFERENCE: MDE_COMMS_1701_FCCe

Spectrum |
Ref Level 40.00 dém Offset 10.00 d& & RBW 50 kHz
ALl Sode  SWT 37.9 pz @ VBW 200 kHz Mode Auto FFT
TDF
@ 1Pk Max
Mi[1] 14.28 dBm
o 2.65960760 GHz
s ndB 26.00 dB
S Bw 4.220500000 MHz
dBm T Q factor 627.4
10dB 8, PROU. U 7 RGN UOu [ ey
dBm I| I TR IR R A T A
0 dem Jl
L =
=10 dBm "’J
20 dBm— e -] b e SV o
o V‘-—v\..,\_»
-30 dBm
40 dBm
-50 dBm
CF 2.654 GHz 10001 pts Span 12.3 MHz
(Marker ]
Type | Ref | Tre | X-value | ¥-value | __Function | Function Rasult |
ML | 1| 2.6536876 GHz | 14.28 dBm | nd8 down | +.2205 MHz |
Ti| 1 2.651880% GHz 11.76 dBm | ndB 26.00 dB
T2 1 2,6561105 GHz -11.60 dBm | Q factor 627.4

(I

Page 46 of 124



%layers

A Bureau Veritas Group Company

Frequency Band = Band 41 (BRS Low), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Narrowband

(S01_AAO01)

Spectrum | |n%?|
Ref Level 30.00 dam @ RBW 6£.25 kHz
Att 50cde SWT 303.2 ps @ YBW 50 kHz Mode auto FFT
TDF
[Pk Mmax
M1[1] 12.34 dBm
2.531983320 GHz
o M1 ndg 26,00 dB
16 4B A PR Bwe 314250000000 kHz
M,-ﬂ‘" ""\ 0 factor 8057.3
B e
0 dem rf \,“LL
10 dBm: L 2
‘ 3
-20 dBm a
""ﬁ\{f \'\(\N\f
-30 dBm 7
-40 dBm £ \ﬂ‘
»ébdﬂmn\ﬁuh*"M e e s
-60 dBm
CF 2.532 GHz 10001 pts Span 1.2 MHz
(Marker |
Type | Ref | Tre | -wvalue | T-value |  Function | Function Result |
| M1 [ 2.53198332 GHz | 12.34 dém | nde down 314.25 kHz |
T1| 1| 2.5318433 GHz -13.64 dém | ndp 26.00 d3
T2| 1] 2.53215754 GHz -13.66 dem | Q factor 8057.3
|
L J “ a
GSM 1 4 2B8dB

Input Signal

Spectrum | |I:|$:El|
Ref Level 40.00 dém  Offset 10.00 d& & RBW 6.25 kHz
Att 50de SWT 3032ps @ VBW S0 kHz Mode auto FFT
TOF
[fo 17k Max
M1[1] 19.54 dBm
30da 2.532067430 GHz
s a8 26.00 dB
20 dem - BW 213.650000000 kHz
Jw,.,« WM}\LQ\‘nr.l‘nr B072.9
10 dBm
= “'1
0 dBm: — N k‘vg‘
-10 dem L
=20 dBr = ’f\j WY
-30 dBm ﬂ/fr
. P w\'-u\ o — "
v e
=50 dBm
CF 2.532 GHz 10001 pts Span 1.2 MHz
li\lnrksr |
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
I w1] 1] 2.53206743 GHz | 19.54 dem | ndb down | 313.65 kHz |
| T1| 1 2.5318433 GHz | -6.45 dBm | nd@ | 26.00 dB |
Il T2| 1 2.53215694 GHz | -6.44 dém | Q factor | 8072.9
T T
) ] TR e
GSM Qut + 2048

Output Signal
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%layers

Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Narrowband
(S01_AA01)

Spectrum | |[%1|

Ref Level 20.00 dBm & RBW 6.25 kHz
Att S0 dB  SWT 303.2 s @ YBW  S0kHz  Mode Auto FFT
TOF
@ 1Pk Max

M1i[1] 12.09 dBm
G 2.593067430 GHz
=0 e M1 ndB 26.00 dB

Bw 314.850000000 kHz
10 MMWW"”’\?fucwr B235.9
0 dem

i q

-10 dBm =y M.
i X

-20 dBm
\‘J"
4
30 dBm leng “'\
DT A 4
e e = v
-60 dBm
CF 2.593 GHz 10001 pts Span 1.2 MHz
Marker |
| _Type | Ref | Tre | X-value | ¥-value |__Function | Function Result |
M1 1 2.59306743 GHz | 12,09 d8m |  ndE down 314.85 kHz
T1 | 2.59284306 GHz | -13.94 dBm | ndé 26.00 dB
T2 1 2.5931579 GHz | -13.90 dBm | Q factor 8235.9

i (I

Input Signal

Spectrum | |"\";1
Ref Level 40.00 dém  Offset 10,00 d8 & RBW £.25 kHz
Att 50dE SWT 303.2ps @ VBW 50 kHz Mode Auto FFT
TOF
@ 1Pk Max
Mi[1] 19.40 dBm
20im 2.592083320 GHz
- ndp 26.00 dB
i i M1 Bw 313.530000000 kHz
s N‘J,,.'nrw\ Q factor 8270.3
8 A by
10 dBm 7 "
. 4 "
T}‘};
-10 dBm 7
20 dBm /’”_A‘/ e ""L\
-30 dBm %
L n!"‘/ H‘\
WW L K"""'\VMM
-50 dBm
CF 2.593 GHz 10001 pts Span 1.2 MHz
Marker |
|_Type | Ref | Tre | X-valua | v-value |  Function | Function Result |
(T 1] 2.50206332 GHz | 19.40 dBm | ndB down | 313.53 kHz
T | 1 2,59284318 GHz | -6,57 dem | ndB 26.00 dB
T2 1 2.5031567 GHz -6.59 dem | Q factor 8270.3

) ] amw e

Output Signal
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Frequency Band = Band 41 (BRS High), Direction = RF downlink,
Input Power = 3 dB > AGC, Signal Type = Narrowband

(S01_AAO01)

Spectrum | |n%:"|
Ref Level 30.00 dam & RBW 5.25 kHz
Att 50 ds SWT 203.2 ps & VBW 50 kHz Mode auto FFT
TDF
| CYCED
M1[1] 12.50 dBm
2.654067430 GHz
B
sachm M1 ndB 26.00 dB
108 T BAw 214.370000000 kHz
i rvaJ e Q factor 8442.5
0 dBm i Y
-10 dem "Jﬂ e
-20 dem r? \-
A )
-30 dem . LA o
Fral
-40 dem / ‘\\,
Py
et A
e e A e Y R A W
-60 dém
CF 2.654 GHz 10001 pts Span 1.2 MHz
Marker |
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
| M | 1]_ 2.65406743 GHz | 12.50 dém | nd@ down | 314.37 kHz |
| I Y 2,65384306 GHz | -13.52 dém | ndd 26.00 dB |
T2 1 2.65415742 GHz | -13.50 dBém Q factor 3442.5

) J

_26d8

GEM In #3;2.6540G

Input Signal

(X

Spectrum |"\";1
Ref Level 40.00 dém  Offset 10,00 d8 & RBW £.25 kHz
At 50dB SWT 303.2ps @ YBW 50kHz Made Auto FFT
TOF
@ 1Pk Max
Mi[1] 19.33 dBm
anim 2.654067430 GHz
= ~ndp 26.00 dB
i i Ml gw 311.250000000 kHz
Sl N"_P,N\rw\ Q factor B527.2
10 dBm = L
P{J "\a]"
0 dém = (-
-10 dBm 'y/ \I\
/ Y
— iy b
Bm o r
-30 dBm /'/f “\
wwﬂr\,_,v-v"/ \vn“ i —
-50 dBm
CF 2.654 GHz 10001 pts Span 1.2 MHz
Marker ]
Type | Ref | Tre | X-valua | v-value |  Function | Function Result |
M1 1] 2.65406743 GHz 16,33 dém | nde down 311.25 kHz |
T1 1 2,65384714 GHz | -6.,65 dBm | nde 26.00 dB
T2 1 2,65415030 GHz -6.70 dem | Q factor 8527.2
]
GSM Out +3;2.6540 6dB

Output Signal
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Frequency Band
Input Power

0.3 dB < AGC, Signal Typ
(S01_AAO01)

layers

A Bureau Veritas Group Company

y

Band 41 (BRS Low), Direction = RF downlink,

e = Narrowband

Input Signal

Spectrum | |l:|\;;:l|
Ref Level 30.00 d&m @ RBW 0.25 kHz
Att 50 de BWT 203.2 ps & VBW 50 kHz  Mode Auto FFT
TOF
@ 1Pk Max
Mi[1] 9.07 dBm
- 2.531983200 GHz
20/dsm ] ndg 26.00 dB
s M1 B 314.730000000 kHz
- g Q factor 8045.0
Mo
0 dam: ad
7 ‘\-
10 dém \};-'J 1"\_‘1‘{
20 dém -
=30 dBm m""\u’/ L
v
ol ™\
-40 dBm /
B \"\r... R AR Rt
-60 dBm
CF 2.532 GHz 10001 pts Span 1.2 MHz
Markar ]
| _Type rRef | Tre | *¥-value | ¥-value |  Function | Function Result |
M1 | l.i 2.5319832 GHz 9.07 dbm nde down 314.73 kHz
I T1] |1 2.53184318 GHz | -16.92 dBm | nde | 26.00 dB |
712 1] 2.5321579 GHz | -16.94 dBm | Q factor | 8045.0 ||

aunese 0

Spectrum | |u§'
Ref Level 40,00 dém  Offset 10.00 d8 & RBW £.25 kHz
Att E0dE SWT 3032 ps @ VBW  S50kHz  Mode Auto EFT
TDF
@ 1Pk Max
M1[1] 19.14 dBm
2.532067430 GHz
30 dBm:
g ndp 26.00 dB
Sas ML By 312.210000000 kHz
o NM,*M,\JI Q factor 8110.2
10 dBm — \\
1
N
0 dBm _ b
/ L
10 dBm
Vi \
-20 dBm LY
‘ﬂﬂr L,
-30 dBm MM/ \
gl VTV W coniblindsie My A S A Y
-50 dBm
CF 2.532 GHz 10001 pts Span 1.2 MHz
Marker |
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
| M 1 2.53206743 GHz | 15.14 dém | ndB down | 312,21 kHz |
T1 1 2.53184678 GHz -6,83 dBm ndd | 26.00 de
T2| | 1] 2.53215898 GHz | -6.98 dim | 0 factor | 8110.2 |
| ]l J G W
GSM Qut D.3;2.3%

Output Signal
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%layers

Frequency Band = Band 41 (BRS Mid), Direction = RF downlink,
Input Power = 0.3 dB < AGC, Signal Type = Narrowband
Spectrum | |I:|$:I:.l|
Ref Level 20.00 dem @ RBW 6.25 kHz
Att E0dE  SWT 303.2 ps @ VBW  50kHz Mode Auto FFT
TOF
@ 1Pk Max
M1[1] 8.70 dBm
- 2.503067430 GHz
20.cBm nde 26.00 dB
10 ds M1 Bw 314,010000000 kHz
it V‘“‘"M Q factor 8258.0
0dem J"'N \.\‘
|
-10 dBm — I,—"I \\qq_
20 dém Hrf
"
-30 dem ‘\,J
/, W
-40 dBm w,// ‘\\\Nﬁ
B S e e e
-60 dem
CF 2.593 GHz 10001 pts Span 1.2 MHz
(Marker |
| _Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
| M1 1 2.59306743 GHz 8.70 dém | ndé down | 314.01 kHz
T1 1 2.59284306 GHz -17.29 dém nde 26,00 dB
T2 1 2.59315706 GHz -17.31 dém Q factor | 8253.0 J
il Wi W@
GSM In -0.3;2.5930G _'-‘-':dl:
Input Signal
Spectrum | |cv-i—}|
Ref Level 40.00 dém  Offset 10.00 dB & RBW £.25 kHz
Att 50dE SWT 303.2ps @ VBW S0kHz Mode Auto FFT
TCF
@ 1Pk Max
M1[1] 19.27 dBm
e 2.593067430 GHz
- ndp 26.00 dB
B M1 Ry 3n9.690000000 kHz
= EE ww Q factor 8373.1
10 dém o A
L/ "
0 dem _,J—" ‘lﬁ{
-10 dém 'F \
A J’\f \
-20 dBm e WW'JLVL
m’ﬂﬂ -
|t Ay A ol 00n
-50 dem:
CF 2.593 GHz 10001 pts Span 1.2 MHz
(Marker ]
Type | Ref 1 Tre | X-value | ¥-value | Function | Function Result |I
M1 | | | 2.59306743 GHz | 19.27 dBm | ndB down | 309.69 kHz |
T1] [ 1] 2.59284714 GHz | -6.72 dém | e 26.00 d& ||
T2 [ 1] 2.59315682 GHz | -6.75 dem | Q factor | 8373.1 ||
( i J ()
GEM Our -0,3;2.59306 264

Output Signal
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Frequency Band

layers

A Bureau Veritas Group Company

y

Band 41 (BRS High), Direction = RF downlink,

Input Power = 0.3 dB < AGC, Signal Type = Narrowband
Spectrum | |I:|$:El|
Ref Level 30.00 dBm & RBW 6£.25 kHz
Att 50dE  SWT 303.2ps @ YBW 50 kHz Mode Auto FFT
TOF

[fo 17k Max
M1[1] 9.36 dBm
i 2.653983320 GHz
s o ndg 26.00 dB
10 dem - Bw 314.490000000 kHz
M‘ﬂu\.w\ Q factor 8439.0
0 dBm v’fw .
g Y
-10 dBm — Vi 1“\_‘
-20 dBm }I' ‘\
-30 dBrr ..--"1“./ e
oy
" it ﬂ/ PEPEPRIDY A
e
-50 dBr
CF 2.654 GHz 10001 pts Span 1.2 MHz
;i\lnrksr |
| Type | Ref | Tre | X-value | Y-value | Function | Function Result |!
M1 1 2.65398332 GHz | 9.36 dém | ndb down | 314,42 kHz |
T1] | 2.65384306 GHz | -16.66 dém | nde | 26.00 d8 |
T2 i 2.65415754 GHz | -16.63 dem | Q factor | 8432.0
1 ] G &
GSM In -0.3;2.6540G6 2648
Input Signal

&

Spectrum |
Ref Level 40,00 dam  Offset 10.00 dB & RBW 6.25 kHz
Att 50dB SWT 303.2ps @ VBW S50kHz Mode sutc FFT
TDF
lf® 1Pk M
M1[1] 18.34 dBm
2.654067430 GHz
B
A cem ndB 26.00 dB
—— M1l Bw 314.610000000 kHz
S \‘ANWl‘ 0 factor 8436.1
10 dBm N
o W
0 dem / I
10 de /
10 deém v
iy / i\
-20 dBm fd,,., 7 R
-30 dém m,,-.j %‘\\\M
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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, §27.53

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.

TEST REPORT REFERENCE: MDE_COMMS_1701_FCCe Page 53 of 124



A Bureau Veritas Group Company

J%layers

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

§27.53 — 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;

(8) 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 (c)(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:

(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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Band 41 BRS (LBS/ MBS/ UBS):

(m) For BRS and EBS stations, the power of any emissions outside the licensee's frequency
bands of operation shall be attenuated below the transmitter power (P) measured in watts in
accordance with the standards below. If a licensee has multiple contiguous channels, out-of-
band emissions shall be measured from the upper and lower edges of the contiguous channels.

(1) Prior to the transition, and thereafter, solely within the MBS, for analog operations with an
EIRP in excess of —9 dBW, the signal shall be attenuated at the channel edges by at least 38
dB relative to the peak visual carrier, then linearly sloping from that level to at least 60 dB of
attenuation at 1 MHz below the lower band edge and 0.5 MHz above the upper band edge, and
attenuated at least 60 dB at all other frequencies.

(2) For digital base stations, the attenuation shall be not less than 43 + 10 log (P) dB, unless a
documented interference complaint is received from an adjacent channel licensee with an
overlapping Geographic Service Area. Mobile Satellite Service licensees operating on
frequencies below 2495 MHz may also submit a documented interference complaint against
BRS licensees operating on channel BRS No. 1 on the same terms and conditions as adjacent
channel BRS or EBS licensees.

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 log1o 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 (a) 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 log1o 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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RSS-199; 4.5 Transmitter Unwanted Emissions
Equipment shall comply with the following unwanted emission limits:

for base station and fixed subscriber equipment, the power of any unwanted emissions
measured as above shall be attenuated (in dB) below the transmitter power, P (dBW), by at
least 43 + 10 log1o p

1. for mobile subscriber equipment, the power of any unwanted emissions measured as
above shall be attenuated (in dB) below the transmitter power, P (dBW), by at least:
1. 40 + 10 logto p from the channel edges to 5 MHz away
2. 43 + 10 log1o p between 5 MHz and X MHz from the channel edges, and
3. 55+ 10 logto p at X MHz and beyond from the channel edges

In addition, the attenuation shall not be less than 43 + 10 logio p on all frequencies between
2490.5 MHz and 2496 MHz, and 55 + 10 log+o p at or below 2490.5 MHz.

In (a) and (b), p is the transmitter power measured in watts and X is 6 MHz or the equipment
occupied bandwidth, whichever is greater.
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4.4.3 TEST PROTOCOL

Band 41 BRS Low, 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 41 BRS Mid, 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 41 BRS Mid, 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 - - -

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 41 (BRS Low), Test Frequency = high,
Direction = RF downlink, Signal Type = Wideband
(S01_AA01)

FCC27 BRS_EBS_Band, below 2 MHz reduced according RBW reduction
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Frequency Band = Band 41 (BRS Low), Test Frequency = high,
Direction = RF downlink, Signal Type = Narrowband
(S01_AA01)

ECC27 BRS_EBS_Band, below 2 MHz reduded according RBW reduction
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Frequency Band = Band 41 (BRS Low), Test Frequency = low,

Direction
(S01_AA01)

FCC27 BRS_EBS_Band, below 2 MHz redug

RF downlink, Signal Type = Wideband

ed according RBW.reduction
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Level in dBm
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Frequency Band = Band 41 (BRS Low), Test Frequency = low,
Direction = RF downlink, Signal Type = Narrowband
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Frequency Band = Band 41 (BRS Low), Test Frequency = mid,
Direction = RF downlink, Signal Type = Wideband
(S01_AA01)

FCC27 BRS_EBS_Band, below 2 MHz reduged according RBW reduction

2681044188 GHz
20 -26.091 dBm

25 Y
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Frequency Band = Band 41 (BRS Low), Test Frequency = mid,
Direction = RF downlink, Signal Type = Narrowband
(S01_AA01)

FCC27 BRS_EBS_Band, below 2 MHz reduded according RBW reduction
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2.681981375 GHz
-38.274 dBm

Level in dBm
&
S

45
50 /\N\)\,“A\M s “‘v"‘\h’w‘w

3 ey

9k 30 100k 300 ™ 3M 10M 30 100M 300 1G 3G 10G 27G

Frequency in Hz

TEST REPORT REFERENCE: MDE_COMMS_1701_FCCe Page 60 of 124



%layers

A Bureau Veritas Group Company

Frequency Band = Band 41 (BRS Mid), Test Frequency = high,
Direction = RF downlink, Signal Type = Wideband
(S01_AA01)

FCC27 BRS_EBS_Band, below 2 MHz reducpd according RBW reduction
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Frequency Band = Band 41 (BRS Mid), Test Frequency = high,
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FCC27 BRS_EBS_Band, below 2 MHz reducpd according RBW reduction
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Frequency Band = Band 41 (BRS Mid), Test Frequency = low,
Direction = RF downlink, Signal Type = Wideband

(S01_AAO01)

FCC27 BRS_EBS_Band, below 2 MHz redud

bd according RBW reduction
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