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1 APPLIED STANDARDS AND TEST SUMMARY

1.1 APPLIED STANDARDS

Type of Authorization
Certification for a Wideband Consumer 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, 22, 24, 27 (10-1-15 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 22, Subpart H — Cellular Radiotelephone Service
§ 22.905 - Channels for cellular service
$ 22.913 - Effective radiated power limits
§ 22.917 - Emission limitations for cellular equipment
Part 24 E - Personal Communication Services
§ 24.229 - Frequencies
§ 24.232 - Power and antenna height limits
§ 24.238 - Emission limitations for Broadband PCS equipment
Part 27 - Miscellaneous Wireless Communication Services
5 (b), (¢) - Frequencies

§ 27.
§ 27.50 (b) (c) — Power limits and duty cycle
§ 27.53 (c), (f), (g), (h) — Emission limits

The tests were selected and performed with reference to the FCC Public Notice 935210
applying “Wideband Consumer Signal Booster Compliance Measurement Guidance”
935210 D03 v04, 2016-02-12,

Summary Test Results:

The EUT complied with all performed tests as listed in chapter 1.3 Measurement
Summary / Signatures.
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1.2 FCC-IC CORRELATION TABLE

Correlation of measurement requirements for
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Wideband Consumer Signal Booster

Measurement

from

FCC and ISED Canada

FCC reference

ISED reference

Anti-oscillation

Gain control
Power down

Interference avoidance for
wireless subsystems

Bidirectional capability
Noise limits

Gain limits

Power limits

Out-of-band emission limits
Intermodulation limits
Transmit power off mode

Uplink inactivity

§20.21(e)(8)(ii)(A)
§20.21(e)(5)

§20.21(e)(8)(ii)(B)
§20.21(e)(8)(i)(H)
§20.21(e)(8)(ii)(C)

§20.21(e)(8)(i)(B)
§20.21(e)(8)(i)(A)
§20.21(e)(8)(i)(C)(1)
§20.21(e)(8)(i)(D)
§20.21(e)(8)(i)(E)
§20.21(e)(8)(i)(F)
§20.21(e)(8)(i)(H)
§20.21(e)(8)(i)(I)

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

RSS-131 Issue 3:

RSS-131 Issue 3:
RSS-131 Issue 3:
RSS-131 Issue 3:

RSS-131 Issue 3:
RSS-131 Issue 3:
RSS-131 Issue 3:
RSS-131 Issue 3:
RSS-131 Issue 3:
RSS-131 Issue 3:
RSS-131 Issue 3:
RSS-131 Issue 3:

5.1.1.1

5.1.1.2
5.1.1.3
5.1.1.4

5.1.2

5.1.3.1
5.1.3.2
5.1.3.3
5.1.3.4
5.1.3.5
5.1.3.6
5.1.3.7
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1.3 MEASUREMENT SUMMARY / SIGNATURES

47 CFR CHAPTER I FCC PART 20 §20.21 8§ 20.21 (e)(3) Frequency Bands
Authorized Frequency Band
The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction
Band 12, Downlink S01_AAO01 Performed Performed
Band 12, Uplink S01_AA01 Performed Performed
Band 13, Downlink S01_AAO01 Performed Performed
Band 13, Uplink S01_AA01 Performed Performed
Band 2, Downlink S01_AA01 Performed Performed
Band 2, Uplink S01_AA01 Performed Performed
Band 4, Downlink S01_AA01 Performed Performed
Band 4, Uplink S01_AA01 Performed Performed
Band 5, Downlink S01_AA01 Performed Performed
Band 5, Uplink S01_AA01 Performed Performed
47 CFR CHAPTER I FCC PART 20 §20.21 § 20.21 (e)(8)(i)(D) Power Limits;
§ 20.21 (e)(8)(i)(B) Bidirectional
Capability
Maximum Power
The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction, Signal Type
Band 12, Downlink, AWGN S01_AA01 Passed Passed
Band 12, Downlink, Pulsed CW S01_AA01 Passed Passed
Band 12, Uplink, AWGN S01_AA01 Passed Passed
Band 12, Uplink, Pulsed CW S01_AA01 Passed Passed
Band 13, Downlink, AWGN S01_AA01 Passed Passed
Band 13, Downlink, Pulsed CW S01_AA01 Passed Passed
Band 13, Uplink, AWGN S01_AA01 Passed Passed
Band 13, Uplink, Pulsed CW S01_AA01 Passed Passed
Band 2, Downlink, AWGN S01_AA01 Passed Passed
Band 2, Downlink, Pulsed CW S01_AA01 Passed Passed
Band 2, Uplink, AWGN S01_AA01 Passed Passed
Band 2, Uplink, Pulsed CW S01_AA01 Passed Passed
Band 4, Downlink, AWGN S01_AA01 Passed Passed
Band 4, Downlink, Pulsed CW S01_AA01 Passed Passed
Band 4, Uplink, AWGN S01_AA01 Passed Passed
Band 4, Uplink, Pulsed CW S01_AA01 Passed Passed
Band 5, Downlink, AWGN S01_AA01 Passed Passed
Band 5, Downlink, Pulsed CW S01_AA01 Passed Passed
Band 5, Uplink, AWGN S01_AA01 Passed Passed
Band 5, Uplink, Pulsed CW S01_AA01 Passed Passed
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47 CFR CHAPTER I FCC PART 20 §20.21
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§ 20.21 (e)(8)(i)(C)(2)

Booster Gain Limits;

§ 20.21 (e)(8)(i)(B)
Bidirectional Capability

Maximum Booster Gain

The measurement was performed according to KDB 935210 D03 Final Result

OP-Mode

Frequency Band, Direction, Signal Type

Band 12, Downlink, AWGN
Band 12, Downlink, Pulsed CW
Band 12, Uplink, AWGN

Band 12, Uplink, Pulsed CW
Band 13, Downlink, AWGN

Band 13, Downlink, Pulsed CW

Band 13, Uplink, AWGN

Band 13, Uplink, Pulsed CW
Band 2, Downlink, AWGN
Band 2, Downlink, Pulsed CW
Band 2, Uplink, AWGN

Band 2, Uplink, Pulsed CW
Band 4, Downlink, AWGN
Band 4, Downlink, Pulsed CW
Band 4, Uplink, AWGN

Band 4, Uplink, Pulsed CW
Band 5, Downlink, AWGN
Band 5, Downlink, Pulsed CW
Band 5, Uplink, AWGN

Band 5, Uplink, Pulsed CW

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

Setup FCC IC

S01_AAO01 Passed Passed
S01_AAO01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
S01_AAO01 Passed Passed
S01_AA01 Passed Passed
S01_AAO01 Passed Passed
S01_AA01 Passed Passed
S01_AA01 Passed Passed
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47 CFR CHAPTER I FCC PART 20 §20.21 § 20.21 (e)(8)(i)(F)
Intermodulation Limits

Intermodulation

The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction, Input Power

Band 12, Downlink, AGC S01_AA01 Passed Passed
Band 12, Uplink, AGC S01_AAO01 Passed Passed
Band 12, Uplink, AGC+10dB S01_AA01 Passed Passed
Band 13, Downlink, AGC S01_AA01 Passed Passed
Band 13, Uplink, AGC S01_AA01 Passed Passed
Band 13, Uplink, AGC+10dB S01_AA01 Passed Passed
Band 2, Downlink, AGC S01_AA01 Passed Passed
Band 2, Uplink, AGC S01_AA01 Passed Passed
Band 2, Uplink, AGC+10dB S01_AA01 Passed Passed
Band 4, Downlink, AGC S01_AA01 Passed Passed
Band 4, Uplink, AGC S01_AA01 Passed Passed
Band 4, Uplink, AGC+10dB S01_AA01 Passed Passed
Band 5, Downlink, AGC S01_AA01 Passed Passed
Band 5, Uplink, AGC S01_AA01 Passed Passed
Band 5, Uplink, AGC+10dB S01_AA01 Passed Passed
47 CFR CHAPTER I FCC PART 20 §20.21 § 20.21 (e)(8)(i)(E)

Out-of-bands Limits

Out-of-band Emission

The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction, Signal Type, Band Edge

Band 12, Downlink, CDMA, lower S01_ABO1 Passed Passed
Band 12, Downlink, CDMA, upper S01_ABO1 Passed Passed
Band 12, Downlink, GSM, lower S01_ABO1 Passed Passed
Band 12, Downlink, GSM, upper S01_ABO1 Passed Passed
Band 12, Downlink, LTE, lower S01_ABO1 Passed Passed
Band 12, Downlink, LTE, upper S01_ABO1 Passed Passed
Band 12, Uplink, CDMA, lower S01_ABO1 Passed Passed
Band 12, Uplink, CDMA, upper S01_ABO1 Passed Passed
Band 12, Uplink, GSM, lower S01_ABO1 Passed Passed
Band 12, Uplink, GSM, upper S01_ABO1 Passed Passed
Band 12, Uplink, LTE, lower S01_ABO1 Passed Passed
Band 12, Uplink, LTE, upper S01_ABO1 Passed Passed
Band 13, Downlink, CDMA, lower S01_ABO1 Passed Passed
Band 13, Downlink, CDMA, upper S01_ABO1 Passed Passed
Band 13, Downlink, GSM, lower S01_ABO1 Passed Passed
Band 13, Downlink, GSM, upper S01_ABO1 Passed Passed
Band 13, Downlink, LTE, lower S01_ABO1 Passed Passed
Band 13, Downlink, LTE, upper S01_ABO1 Passed Passed
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Band 13, Uplink, CDMA, lower S01_ABO1 Passed Passed
Band 13, Uplink, CDMA, upper S01_ABO1 Passed Passed
Band 13, Uplink, GSM, lower S01_ABO1 Passed Passed
Band 13, Uplink, GSM, upper S01_ABO1 Passed Passed
Band 13, Uplink, LTE, lower S01_ABO1 Passed Passed
Band 13, Uplink, LTE, upper S01_ABO1 Passed Passed
Band 2, Downlink, CDMA, lower S01_ABO1 Passed Passed
Band 2, Downlink, CDMA, upper S01_ABO1 Passed Passed
Band 2, Downlink, GSM, lower S01_ABO1 Passed Passed
Band 2, Downlink, GSM, upper S01_ABO1 Passed Passed
Band 2, Downlink, LTE, lower S01_ABO1 Passed Passed
Band 2, Downlink, LTE, upper S01_ABO1 Passed Passed
Band 2, Uplink, CDMA, lower S01_ABO1 Passed Passed
Band 2, Uplink, CDMA, upper S01_ABO1 Passed Passed
Band 2, Uplink, GSM, lower S01_ABO1 Passed Passed
Band 2, Uplink, GSM, upper S01_ABO1 Passed Passed
Band 2, Uplink, LTE, lower S01_ABO1 Passed Passed
Band 2, Uplink, LTE, upper S01_ABO1 Passed Passed
Band 4, Downlink, CDMA, lower S01_ABO1 Passed Passed
Band 4, Downlink, CDMA, upper S01_ABO1 Passed Passed
Band 4, Downlink, GSM, lower S01_ABO1 Passed Passed
Band 4, Downlink, GSM, upper S01_ABO1 Passed Passed
Band 4, Downlink, LTE, lower S01_ABO1 Passed Passed
Band 4, Downlink, LTE, upper S01_ABO1 Passed Passed
Band 4, Uplink, CDMA, lower S01_ABO1 Passed Passed
Band 4, Uplink, CDMA, upper S01_ABO1 Passed Passed
Band 4, Uplink, GSM, lower S01_ABO1 Passed Passed
Band 4, Uplink, GSM, upper S01_ABO1 Passed Passed
Band 4, Uplink, LTE, lower S01_ABO1 Passed Passed
Band 4, Uplink, LTE, upper S01_ABO1 Passed Passed
Band 5, Downlink, CDMA, lower S01_ABO1 Passed Passed
Band 5, Downlink, CDMA, upper S01_ABO1 Passed Passed
Band 5, Downlink, GSM, lower S01_ABO1 Passed Passed
Band 5, Downlink, GSM, upper S01_ABO1 Passed Passed
Band 5, Downlink, LTE, lower S01_ABO1 Passed Passed
Band 5, Downlink, LTE, upper S01_ABO1 Passed Passed
Band 5, Uplink, CDMA, lower S01_ABO1 Passed Passed
Band 5, Uplink, CDMA, upper S01_ABO1 Passed Passed
Band 5, Uplink, GSM, lower S01_ABO1 Passed Passed
Band 5, Uplink, GSM, upper S01_ABO1 Passed Passed
Band 5, Uplink, LTE, lower S01_ABO1 Passed Passed
Band 5, Uplink, LTE, upper S01_ABO1 Passed Passed
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47 CFR CHAPTER I FCC PART 20 §20.21 § 2.1051 Spurious emissions at
antenna terminals

Conducted Spurious Emissions

The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction

Band 12, Downlink S01_ABO1 Passed Passed
Band 12, Uplink S01_ABO1 Passed Passed
Band 13, Downlink S01_ABO1 Passed Passed
Band 13, Uplink S01_ABO1 Passed Passed
Band 2, Downlink S01_ABO1 Passed Passed
Band 2, Uplink S01_ABO1 Passed Passed
Band 4, Downlink S01_ABO1 Passed Passed
Band 4, Uplink S01_ABO1 Passed Passed
Band 5, Downlink S01_ABO1 Passed Passed
Band 5, Uplink S01_ABO1 Passed Passed
47 CFR CHAPTER I FCC PART 20 §20.21 § 20.21 (e)(8)(i)(A) Noise

Limits;

§ 20.21 (e)(8)(i)(H)

Transmitter Power Off Mode

Maximum Transmitter Noise Power

The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction, Signal Type

Band 12, Downlink, None S01_ABO1 Passed Passed
Band 12, Uplink, AWGN DL S01_ABO1 Passed Passed
Band 12, Uplink, None S01_ABO1 Passed Passed
Band 13, Downlink, None S01_ABO1 Passed Passed
Band 13, Uplink, AWGN DL S01_ABO1 Passed Passed
Band 13, Uplink, None S01_ABO1 Passed Passed
Band 2, Downlink, None S01_ABO1 Passed Passed
Band 2, Uplink, AWGN DL S01_ABO1 Passed Passed
Band 2, Uplink, None S01_ABO1 Passed Passed
Band 4, Downlink, None S01_ABO1 Passed Passed
Band 4, Uplink, AWGN DL S01_ABO1 Passed Passed
Band 4, Uplink, None S01_ABO1 Passed Passed
Band 5, Downlink, None S01_ABO1 Passed Passed
Band 5, Uplink, AWGN DL S01_ABO1 Passed Passed
Band 5, Uplink, None S01_ABO1 Passed Passed
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47 CFR CHAPTER I FCC PART 20 §20.21
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§ 20.21 (e)(8)(i)(A) Noise

Limits;

§ 20.21 (e)(8)(i)(H)

Transmitter Power Off Mode

Variable Uplink Noise Timing

The measurement was performed according to KDB 935210 D03

OP-Mode
Frequency Band, Direction

Band 12, Uplink
Band 13, Uplink
Band 2, Uplink
Band 4, Uplink
Band 5, Uplink

47 CFR CHAPTER I FCC PART 20 §20.21

Setup

S01_ABO1
S01_ABO1
S01_ABO1
S01_ABO1
S01_ABO1

Final Result

FCC

Passed
Passed
Passed
Passed
Passed

IC

Passed
Passed
Passed
Passed
Passed

§ 20.21 (e)(8)(i)(I) Uplink

Inactivity

Uplink Inactivity

The measurement was performed according to KDB 935210 D03

OP-Mode
Frequency Band, Direction

Band 12, Uplink
Band 13, Uplink
Band 2, Uplink
Band 4, Uplink
Band 5, Uplink

47 CFR CHAPTER I FCC PART 20 §20.21

Setup

S01_ABO1
S01_ABO1
S01_ABO1
S01_ABO1
S01_ABO1

Final Result

FCC

Passed
Passed
Passed
Passed
Passed

IC

Passed
Passed
Passed
Passed
Passed

§ 20.21 (e)(8)(i)(C)(1)

Booster Gain Limits,

§ 20.21 (e)(8)(i)(H) Transmit
Power Off Mode

Variable Booster Gain

The measurement was performed according to KDB 935210 D03

OP-Mode
Frequency Band, Direction

Band 12, Uplink
Band 13, Uplink
Band 2, Uplink
Band 4, Uplink
Band 5, Uplink

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

Setup

S01_ABO1
S01_ABO1
S01_ABO1
S01_ABO1
S01_ABO1

Final Result

FCC

Passed
Passed
Passed
Passed
Passed

IC

Passed
Passed
Passed
Passed
Passed

Page 11 of 143



%layers

A Bureau Veritas Group Company

47 CFR CHAPTER I FCC PART 20 §20.21 § 20.21 (e)(8)(i)(C)(1)
Booster Gain Limits;
§ 20.21 (e)(8)(i)(H) Transmit
Power Off Mode

Variable Uplink Gain Timing

The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction

Band 12, Uplink S01_ABO1 Passed Passed
Band 13, Uplink S01_ABO1 Passed Passed
Band 2, Uplink S01_ABO1 Passed Passed
Band 4, Uplink S01_ABO1 Passed Passed
Band 5, Uplink S01_ABO1 Passed Passed
47 CFR CHAPTER I FCC PART 20 §20.21 § 2.1049 Occupied Bandwidth
Occupied Bandwidth

The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction, Signal Type

Band 12, Downlink, CDMA S01_ABO1 Passed Passed
Band 12, Downlink, GSM S01_ABO1 Passed Passed
Band 12, Downlink, LTE S01_ABO1 Passed Passed
Band 12, Uplink, CDMA S01_ABO1 Passed Passed
Band 12, Uplink, GSM S01_ABO1 Passed Passed
Band 12, Uplink, LTE S01_ABO1 Passed Passed
Band 13, Downlink, CDMA S01_ABO1 Passed Passed
Band 13, Downlink, GSM S01_ABO1 Passed Passed
Band 13, Downlink, LTE S01_ABO1 Passed Passed
Band 13, Uplink, CDMA S01_ABO1 Passed Passed
Band 13, Uplink, GSM S01_ABO1 Passed Passed
Band 13, Uplink, LTE S01_ABO1 Passed Passed
Band 2, Downlink, CDMA S01_ABO1 Passed Passed
Band 2, Downlink, GSM S01_ABO1 Passed Passed
Band 2, Downlink, LTE S01_ABO1 Passed Passed
Band 2, Uplink, CDMA S01_ABO1 Passed Passed
Band 2, Uplink, GSM S01_ABO1 Passed Passed
Band 2, Uplink, LTE S01_ABO1 Passed Passed
Band 4, Downlink, CDMA S01_ABO1 Passed Passed
Band 4, Downlink, GSM S01_ABO1 Passed Passed
Band 4, Downlink, LTE S01_ABO1 Passed Passed
Band 4, Uplink, CDMA S01_ABO1 Passed Passed
Band 4, Uplink, GSM S01_ABO1 Passed Passed
Band 4, Uplink, LTE S01_ABO1 Passed Passed
Band 5, Downlink, CDMA S01_ABO1 Passed Passed
Band 5, Downlink, GSM S01_ABO1 Passed Passed
Band 5, Downlink, LTE S01_ABO1 Passed Passed
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Band 5, Uplink, CDMA S01_ABO1 Passed Passed
Band 5, Uplink, GSM S01_ABO1 Passed Passed
Band 5, Uplink, LTE S01_ABO1 Passed Passed
47 CFR CHAPTER I FCC PART 20 §20.21 § 20.21 (e)(8)(ii)(A) Ant-

Oscillation,
§ 20.21 (e)(5) Anti-Oscillation

Oscillation Restart

The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction

Band 12, Downlink S01_AA01 Passed Passed
Band 12, Uplink S01_AA01 Passed Passed
Band 13, Downlink S01_AA01 Passed Passed
Band 13, Uplink S01_AA01 Passed Passed
Band 2, Downlink S01_AA01 Passed Passed
Band 2, Uplink S01_AA01 Passed Passed
Band 4, Downlink S01_AA01 Passed Passed
Band 4, Uplink S01_AA01 Passed Passed
Band 5, Downlink S01_AA01 Passed Passed
Band 5, Uplink S01_AA01 Passed Passed
47 CFR CHAPTER I FCC PART 20 §20.21 § 20.21 (e)(8)(ii)(A) Ant-

Oscillation,
§ 20.21 (e)(5) Anti-Oscillation

Oscillation Shutdown or Mitigation

The measurement was performed according to KDB 935210 D03 Final Result
OP-Mode Setup FCC IC
Frequency Band, Direction

Band 12, Downlink S01_AAO01 Passed Passed
Band 12, Uplink S01_AA01 Performed Performed
Remark: Input power too low for start of amplification

Band 13, Downlink S01_AA01 Passed Passed
Band 13, Uplink S01_AA01 Performed Performed
Remark: Input power too low for start of amplification

Band 2, Downlink S01_AA01 Passed Passed
Band 2, Uplink S01_AA01 Performed Performed
Remark: Input power too low for start of amplification

Band 4, Downlink S01_AA01 Passed Passed
Band 4, Uplink S01_AA01 Performed Performed
Remark: Input power too low for start of amplification

Band 5, Downlink S01_AA01 Passed Passed
Band 5, Uplink S01_AAO01 Performed Performed

Remark: Input power too low for start of amplification
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8§ 2.1053 Field strength of

Spurious Radiation

Radiated Spurious Emissions

The measurement was performed according to KDB 935210 D03

OP-Mode
Frequency Band

, Direction

Band 12, Downlink

Band 12, Uplink

Band 13, Downlink

Band 13, Uplink

Band 2, Downlink

Band 2, Uplink

Band 4, Downlink

Band 4, Uplink

Band 5, Downlink

Band 5, Uplink

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

Revision History

Setup FCC

S01_ABO1 Passed
S01_ABO1 Passed
S01_ABO1 Passed
S01_ABO1 Passed
S01 _ABO1 Passed
S01 _ABO1 Passed
S01 _ABO1 Passed
S01_ABO1 Passed
S01 _ABO1 Passed
S01_ABO1 Passed

Final Result

IC

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Report version control

test case “Spurious emissions
at antenna terminal” added
e Typo errors in the test
description of test cases:
e "“Spurious emissions at
antenna termina
e "Occupied Bandwidth
e “Field strength of
Spurious Radiation

removed

Version Release date | Change Description Version validity
initial 2017-02-15 -- valid
REV1 2017-03-13 e Zoomed plots for Band 13 in valid

III

A I

MARCO KULLIK
L 2017.03.13
14:21:56 +01'00"

DANIEL GALL
@~ 2017.03.13
14:19:58 +01'00'

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

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

(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 Consumer Signal Booster supporting bands 2 ,4, 5, 12, 13
product description

Product name LTE-MBC-NAR

Type -

Declared EUT data by the supplier

General Product The EUT is wideband consumer signal booster used in road
Description vehicles.

Booster Type Mobile Wideband Consumer Signal Booster

Booster Connection Direct Contact Coupling (e.g. craddle type)

MSCL Value 7 dB

Voltage Type DC

Voltage Level 14.0V

Maximum Output 28.5 dBm (conducted power)

Donor Port [Uplink]:

Maximum Output 2.0 dBm (conducted power)
Server Port [Downlink]:

Maximum Gain [Uplink] | 22.5 dB

Maximum Gain 22.5dB

[Downlink]

The EUT provides the Donor Port: Input BS-Signal, Output MS-Signal

following ports: Server Port: Input MS-Signal, Output BS-Signal
DC Port

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

Sample Name Sample Code Description

DE1010008aa01 aal1 1st test sample
Sample Parameter Value

Serial No: FKW-00125.11.1600000043

HW Version 004

SW Version 0005

Comment

Sample Name Sample Code Description

DE1010008ab01 ab01 2nd test sample
Sample Parameter Value

Serial No: FKW-00125.11.1600000040

HW Version 004

SW Version 0005

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)

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)
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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 Description and Rationale
S01_ABO1 DE1010008ab01
S01_AA01 DE1010008aa01

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

3.6.1TEST CHANNELS

Lower Upper
Frequency Frequency Center
Band Edge Band Edge Frequency
Band Direction [MHZz] [MHZz] [MHz] Port

2 downlink 1930.00 1990.00 1960.00 Donor
4 downlink 2110.00 2155.00 2132.50 Donor
5 downlink 869.00 894.00 881.50 Donor
12 downlink 728.00 746.00 737.00 Donor
13 downlink 746.00 756.00 751.00 Donor
2 uplink 1850.00 1910.00 1880.00 Server
4 uplink 1710.00 1755.00 1732.50 Server
5 uplink 824.00 849.00 836.50 Server
12 uplink 698.00 716.00 707.00 Server
13 uplink 777.00 787.00 782.00 Server

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.
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4 TEST RESULTS

4.1 AUTHORIZED FREQUENCY BAND

Standard

The test was performed according to:
KDB 935210 D03

4.1.1TEST DESCRIPTION

This test case is intended to confirm that the signal booster only operates on the CMRS
frequency bands authorized for use by the NPS. In addition, this test will identify the frequency
at which the maximum gain is realized within each CMRS operational band, which then serves
as a basis for subsequent tests.

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

Signal Generator
FSV30 SMBV100

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.1; Authorized Frequency Band Verification

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.

4.1.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21 (e)(3) Frequency Bands

For this test case exists no applicable limit.
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4.1.3TEST PROTOCOL
Ambient temperature: 23 °C
Air Pressure: 1010 hPa
Humidity: 30 %
Band 2, downlink
Frequency Frequency [MHz] Output Power [dBm]
Lower Band Edge 1930.000 -4.9
Highest Power 1949.060 -2.0
Upper Band Edge 1990.000 -4.6

Band 4, downlink

Frequency

Frequency [MHz]

Output Power [dBm]

Lower Band Edge 2110.000 -4.8
Highest Power 2131.303 -3.6
Upper Band Edge 2155.000 -4.6

Band 5, downlink

Frequency

Frequency [MHz]

Output Power [dBm]

Lower Band Edge 869.000 -5.0
Highest Power 880.455 -3.7
Upper Band Edge 894.000 -6.0

Band 12, downlink

Frequency

Frequency [MHz]

Output Power [dBm]

Lower Band Edge 728.000 -4.3
Highest Power 740.200 -1.3
Upper Band Edge 746.000 -4.3

Band 13, downlink

Frequency

Frequency [MHz]

Output Power [dBm]

Lower Band Edge 746.000 -1.2

Highest Power 751.750 0.7

Upper Band Edge 756.000 -1.2

Band 2, uplink

Frequency Frequency [MHz] Output Power [dBm]
Lower Band Edge 1850.000 19.2

Highest Power 1889.612 20.2

Upper Band Edge 1910.000 16.1

Band 4, uplink

Frequency Frequency [MHz] Output Power [dBm]
Lower Band Edge 1710.000 16.0

Highest Power 1750.203 17.3

Upper Band Edge 1755.000 17.0

Band 5, uplink

Frequency Frequency [MHz] Output Power [dBm]
Lower Band Edge 824.000 17.5

Highest Power 837.345 18.5

Upper Band Edge 849.000 15.9

Band 12, uplink

Frequency

Frequency [MHz]

Output Power [dBm]

Lower Band Edge

698.000

15.7

Highest Power

705.700

18.0

Upper Band Edge

716.000

16.2

Band 13, uplink

Frequency

Frequency [MHz]

Output Power [dBm]

Lower Band Edge

777.000

16.8

Highest Power

782.350

18.1

Upper Band Edge

787.000

17.7

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1
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Remark: Please see next sub-clause for the measurement plot.

4.1.4AMEASUREMENT PLOTS

Frequency Band = Band 2, Direction = Downlink

Ref Level 30.00 dBm Offset 10.70 dB & RBW 100 EHz

Atk 35 dBE & SWT 20 ms & WBW 300 kHz Mode Swoop
@ 1Pk Max
M1[1] ~1.06 dBm|
1.049060 GHz|
20 dBm M21] -4.86 dam|
1.93000D0 GHz|
10 darm:
0.d8m y L W

-10 dBm \1\
-20 dBm / \
-30 dem

-0 dBm H \
-50 dBm
-60 dBm Fo
F1 |
l
Start 1.9 CHz 601 pts Stop 2.02 GHz
Morker
Type | Ref | Trc | H-value Y-value | Functlon | Functlon Result
Ml i 1.94906 GHz -1.96 dBrm
M2z 1 1.93 sHz -4.86 dBm
M3 i 1.99 GHz -4.61 dBm
T ' B B
L )0 ) ) da

Dawe:13DEC 2016 180347

Frequency Band = Band 2, Direction = Uplink

rmﬂ
= L Le)
Ref Level 35.00 dBrm  Offset 10.50 dB < REW 100 kHz
Atk 45 dE @ BWT 20 ms ©» WBW 300 kHz  Mode Auto SweEp
@ 1Pk Max
[m1[1] 20.18 dBm)|
30 dBrm 1.HB96120 GHz
2 Mlhz[l] 19.16 dBm)|

20 dem : — M 1.8500000 GHzZ
10 dBI‘;/,-
0 dr]

-10 digm

-20 dikm

m

-40 dem

-50 dBm

50 dBm F1
CF 1.88 GHz 5000 pts Span 120.0 MHz
Marker

Type | ref | Tre | H-value Y-value | Functlon | Functlon Result
M1 1 1. HA9561%2 GHz 20.18 dBm
M2 1 1.85 GH= 19,16 dEm
M2 i 1.91 GHz 16,11 dEm

7._ i B
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Frequency Band = Band 4, Direction = Downlink

Ref Lewvel 30.00 dBm Dffset 10.70 dB RBYY 100 kHz
Atk 35 dB BWT 20 ms YBW 200 kHz  modp Auto Sweep
@ 1Pk Max
M1[1] -&.62 dBm
e 2.1313030 GHz|
m Mz[1] -4.79 dBm)|
2.1100000 GHz|
10 dBm:
k1
0deém ! o e
-10 dBm \
-20.ABm \
-30 dem \q
~H dBm
-50 dEm
-60 dBm Fo
i |
CF 2.1325 GHz 5000 pts Span 00.0 MHz
Marker
TYpE | Ref | Trc | H-value ¥-value | Functlon | Functlon Result
M1 1 2.131303 GHz -3.62 dBm
M2 i 2.11 GHz -4.70 dBm
M3 1 2,155 GHz -4.61 dBm
i T ey
L= P - 4 Il .

Date: 14DEC 2016

095436

Frequency Band = Band

4, Direction = Uplink

f—
4 -
Lewel 36.00 dBm  OFfset 10.60 dB & REBW 100 EHz
Att 45 dE @ BWT 20 ms & VBW 200 kHz  Mode &uto Sweep
@ 1Pk Max
I M1[1] 17.30 dBm
30 dém I 1,7502030 GHz|
M2[1] 15.98 dBm)|
- A
20 darm ___“*T___ e 4 1.7100000 GHZ
_-_‘-‘_‘—|—|_‘
10 dBm I B——
|
t
10 dBm I
-20 dem | H
-30 dBm
[
40 dBm |
50 dBm I
3 Fz
-60 dbm F1 i
1
CF 1.7325 GHz 5000 pts Span 000 MHz
Marker
T‘ﬂ:lBl Ref | Trc:| H-value T-value | Functlon | Functlon Result
1 1 L.750203 GHz 17.30 dEm
Mz 1 1.71 GHz 15,08 dEm
[RE] 1 1,755 GHz 16,06 dEm
L
L il J "o
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(i
Lewel 30.00 dBm Offset 10.40 dB REW 100 kHz
Atk 35 dE @ BWT 20 ms & YBW 300 kHz Modp Auto Sweep
@ 1Pk Max
M1[1] 5.73 dBm|
T B20.45500 MHz
m mz[1] -5.03 dBm|
BED.0D000 MHz
10 dBm:
a1
0dBm iz = 15
-10 dBm ~
=20 dBm j/ \\
-30 dBm ’[ \
-4 EBm '
-50 dBm
-50 dBm Fo
T |
CF AA1.5 MHz 5000 pts Span 50.0 MHz
Marker
Type | Ref | Trc | H-value ¥-value | Functlon | Functlon Result
M1 1 BA0.455 WHz -3.73 dBrmn
M2 1 269.0 WHz -E5.03 dBm
M2 1 294.0 MHz -5.08 dBm
T hj
L )i J LR a

Daw:14DEC 2016 1003233

Frequency Band = Band

5, Direction = Uplink

e
Ref Level 35.00 dBm Offsek 10.40 dB RBYY 100 kHz
Att 45 dB @ BWT 20 ms @ VBW 300 kHz Mode Auto Swaep
@ 1Pk Max
M1[1] ] 18.49 dBm
30 dBm | B37.94500 MHz]
e o Mz[1] ] 17.47 dBm
20 dem . A— ——— s B24.00000 MHz|
10 dém / I \
0 dBm | \
-10 dém i \
-20 dan-/ |
=30 d% T
40 dBm |
S0 dEm i
F2
-60 dim F|1 :
CF A36.5 MHz 5000 pts Span 50.0 MHz
Morkaer
Type | ref | Trc | H-value Y-value | Functlon | Functlon Result
M1 1 H37.345 MHz 18,48 dBm
Mz 1 524.0 MHz 17.47 dBm
M3 1 549.0 MHz 15.04 dBm
i T T
L= AN 4 .. i

Daw:12DEC201E 1
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Frequency Band = Band 12, Direction = Downlink

=

[1=al
i

A

Ref Level 30.00 dBm
Atk 35 dB

10.40 dB
20 ms

Oifset
BWT

RBY 100 kHz

¥BW 300 kHz  Mode Auto Swaep

@ 1Pk Max

M1[1]

20 dBrm

MZ[1]

1.27dBm
740.20040 MHZ|
-+.25 dBm)|
720.00000 MHZ

10 dBrm

md

0 dém

-10 dem

=20 dem

-30 dBm

~ ]

-4 dJBn'l

-50 dem

-0 dbm

CF 737.0 MHzx

5000 pts

Spaon 360 MHz

Markar

H-value

Y-value | Functlon |

Functlan Result

Type | Ref | Trc |
M1 1

740.2004 WHz
728.0 WHz
746.0 WHz

-1.27 dBm
-4.25 dBm
-4.26 dBm

Frequency Band

= Band 12, Direction = Uplink

rmﬂ
La
Ref Lewel 36.00 dEm  Offsek 10.30 dB & RBYY 100 EHe
Atk 45 B @ BWT 20 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] [ 17.09 dBim|
30 dBm | 705.70040 MHz
ol Mz[1] 15.71 dBm
20 dem e — LE £90.00000 MHz
10 dBm i \
0dBm ! \
-10 dBm |
20 dﬁ.f | \
=30 dBm I -
-40 dBm |
S0 dem f
Fz
-60 dem F|1 :
Start GAY.0 MHZ 5000 pts Stop 725.0 MHz
Marker
Type | Ref | Trc | H-value Y-value | Functlon | Functlon Result
[ 1 7057004 WHz 17.00 dEm
Mz 1 632,00 WMHz 15.71dEm
M2 i 716.0 MHz 16.16 dEm
i 1 Feey
L FRY 4 U .

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

Page 24 of 143



Frequency Band = Band 13, Direction = Downlink

P —

[oma]
i

Ref Level 30.00 dBm
Atk 35 dB ¢

Difset
SWT

10.40 dB
20 ms

REW 100 kHz

VBW 300 kHz  Mode Auto Sweep

@ 1Pk Max

M2[1]

20 dBrm

MI1[1]

-1.24 dBm
74600000 MHz
0.66 dBEm)|
751.75000 MHz

10 dBm

g =)

.

-10 dBm

=20 dBm

=30 dBm

40 dBm

-50 dem

-60 dBm

CF 751.0 MHz

5000 pts

Span 20.0 MHz

Marker

H-value

T-value | Functlon |

Functlon Result

Type | Ref | Trc |
M1l 1
Mz 1
M= 1

F51.75 WHz
745.0 MHz
7EG.0 MHz

0.66 dBm
-1.24dEm
-1.22 dEm

Frequency Band

2

= Band 13, Direction = Uplink

(o]
S| ¥ s
Ref Level 36.00 dBm  Offset 10.40 dB & REW 100 kHz
Atk 45 dB @ BWT 20 ms @ VBW 300 kHz  Mode Auto Sweep

@ 1Pk Mlax

M1[1] [ 18 1< dPm)

30 deém | 762.95000 MHz

ML Mz[1] Mz 16.83 dBm|

a0 dem 3 . 5 T2 R
Brm |
0 dBm !
-10 dBm I
-20 dem |
=30 dBm I
40 dBm |
50 dBm i
Fz
-0 dBm F|1 :

CF 782.0 MHz 5000 pits Span 20.0 MHz

Markar
Type | Ref | Trc | H-value T-walue | Functlon | Functlon Result

Wi 1 7E2.35 MHz 168.14 dBm
e 1 777.0 WHz 16,83 dBm
RE] 1 787.0 MHz 17,74 dBm

i T

L Jil ] || B R

Daw:14DECZ016 110155
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o
Fi3

A

Ref Level 36.00 dBm Offset 10.30 dB REBY 100 kHz
Att 45 dB @ BWT 20 ms YBW 200 kHz  modp Auto Swaep
@ 1Pk Max

M1[1] 17 B4 dBm|

| 782.20400 MHZ]

! i :\12[@ 16.56 dam|

20 dBm: 777.00000 MHz|
[

10 dBrmn /. M
0 dBm

=y
-10 dBem x

30 dBrm

™.

T

-20 dém f

=30 dBm —7

oy Lol

-40 dBm

-50 dBm
F

|
|
.
|
|
|
|
[
|
|
i
2
|
|

60 dém F|1
CF 782 .0 MHzx 5000 pt s Spon 4.0 MHz
Marker
Type | Ref | Trc | H-value | ¥-value | Functlon | Functlon Result
1 1 FHEZ.204 WHz 17.84 dBm
M2 1 F77.0 WMHz 16.56 dBm
M2 1 TE7.0 WHz 17.38 dBm

4.1.5TEST EQUIPMENT USED
R&S TS8997
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4.2 MAXIMUM POWER

Standard

The test was performed according to:
KDB 935210 D03

4.2.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the signal booster power limits and
requirements as specified in §§ 20.21(e)(8)(i)(D) and 20.21(e)(8)(i)(B) for wideband
consumer signal boosters.

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

Spectrum Signal Generator
SMBV100

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.2; Maximum Power

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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4.2.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(i)(D)

Power Limits. A booster's uplink power must not exceed 1 watt composite conducted power
and equivalent isotropic radiated power (EIRP) for each band of operation. Composite downlink
power shall not exceed 0.05 watt (17 dBm) conducted and EIRP for each band of operation.
Compliance with power limits will use instrumentation calibrated in terms of RMS equivalent
voltage.

FCC Part 20, § 20.21(e)(8)(i)(B)

Bidirectional Capability. Consumer Boosters must be able to provide equivalent uplink and
downlink gain and conducted uplink power output that is at least 0.05 watts. One-way
consumer boosters (i.e., uplink only, downlink only, uplink impaired, downlink impaired) are
prohibited. Spectrum block filtering may be used provided the uplink filter attenuation is not
less than the downlink filter attenuation, and where RSSI is measured after spectrum block
filtering is applied referenced to the booster's input port for each band of operation.
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4.2.3TEST PROTOCOL
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Ambient temperature: 23 °C
Air Pressure: 1010 hPa
Humidity: 30 %
Band 2, downlink
Signal Frequency Input Power Output | Lower Limit Upper Limit Margin to Margin to
Type [MHZz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit
[dBm] [dBm] [dBm] [dB] [dB]
Pulsed CW 1949.060 -23.7 (AGC start) -2.0 --- 17.0 — 19.0
Pulsed CW 1949.060 -21.7 -0.8 --- 17.0 — 17.8
Pulsed CW 1949.060 -20.0 -0.3 --- 17.0 — 17.3
AWGN 1949.060 -29.6 (AGC start) -8.1 --- 17.0 — 25.1
AWGN 1949.060 -27.6 -6.3 --- 17.0 — 23.3
AWGN 1949.060 -25.6 -4.7 --- 17.0 — 21.7
AWGN 1949.060 -23.6 -3.5 --- 17.0 — 20.5
AWGN 1949.060 -21.6 -2.5 --- 17.0 — 19.5
AWGN 1949.060 -20.0 -1.6 --- 17.0 — 18.6
Band 4, downlink
Signal Frequency Input Power | Output | Lower Limit Upper Limit Margin to Margin to
Type [MHz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit
[dBm] [dBm] [dBm] [dB] [dB]
Pulsed CW 2131.303 -23.1 (AGC start) -1.6 --- 17.0 — 18.6
Pulsed CW 2131.303 -21.1 -0.3 --- 17.0 — 17.3
Pulsed CW 2131.303 -20.0 0.0 --- 17.0 — 17.0
AWGN 2131.303 -29.6 (AGC start) -8.3 --- 17.0 — 25.3
AWGN 2131.303 -27.6 -6.4 --- 17.0 — 23.4
AWGN 2131.303 -25.6 -4.9 --- 17.0 — 21.9
AWGN 2131.303 -23.6 -3.5 --- 17.0 — 20.5
AWGN 2131.303 -21.6 -2.3 --- 17.0 — 19.3
AWGN 2131.303 -20.0 -1.6 --- 17.0 === 18.6
Band 5, downlink
Signal Frequency Input Power | Output | Lower Limit Upper Limit Margin to Margin to
Type [MHz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit
[dBm] [dBm] [dBm] [dB] [dB]
Pulsed CW 880.5 -22.4 (AGC start) -1.5 - 17.0 === 18.5
Pulsed CW 880.5 -20.4 -0.4 --- 17.0 — 17.4
Pulsed CW 880.5 -20.0 -0.3 --- 17.0 — 17.3
AWGN 880.5 -26.8 (AGC start) -6.4 --- 17.0 === 23.4
AWGN 880.5 -24.8 -4.8 --- 17.0 — 21.8
AWGN 880.5 -22.8 -3.4 --- 17.0 === 20.4
AWGN 880.5 -20.8 -2.2 --- 17.0 — 19.2
AWGN 880.5 -20.0 -1.8 --- 17.0 — 18.8
Band 12, downlink
Signal Frequency Input Power Output | Lower Limit Upper Limit Margin to Margin to
Type [MHZz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit
[dBm] [dBm] [dBm] [dB] [dB]
Pulsed CW 740.2 -22.1 (AGC start) -0.1 --- 17.0 — 17.1
Pulsed CW 740.2 -20.0 1.6 --- 17.0 === 15.4
AWGN 740.2 -23.3 (AGC start) -2.8 --- 17.0 === 19.8
AWGN 740.2 -21.3 -1.1 --- 17.0 — 18.1
AWGN 740.2 -20.0 0.0 --- 17.0 === 17.0
Band 13, downlink
Signal Frequency Input Power | Output | Lower Limit Upper Limit Margin to Margin to
Type [MHz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit
[dBm] [dBm] [dBm] [dB] [dB]
Pulsed CW 751.8 -22.1 (AGC start) -1.0 --- 17.0 — 18.0
Pulsed CW 751.8 -20.0 0.8 --- 17.0 -=- 16.2
AWGN 751.8 -23.2 (AGC start) -3.7 --- 17.0 — 20.7
AWGN 751.8 -21.2 -1.9 --- 17.0 === 18.9
AWGN 751.8 -20.0 -0.8 --- 17.0 — 17.8
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Band 2, uplink

y

layers

A Bureau Veritas Group Company

Signal Frequency Input Power Output | Lower Limit Upper Limit Margin to Margin to
Type [MHz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit
[dBm] [dBm] [dBm] [dB] [dB]

Pulsed CW 1889.6 7.5 (AGC start) 27.5 17.0 30.0 10.5 2.5
Pulsed CW 1889.6 9.5 27.9 17.0 30.0 10.9 2.1
Pulsed CW 1889.6 11.5 27.9 17.0 30.0 10.9 2.1
Pulsed CW 1889.6 13.5 28.0 17.0 30.0 11.0 2.1
Pulsed CW 1889.6 15.5 27.9 17.0 30.0 10.9 2.1
Pulsed CW 1889.6 17.5 28.0 17.0 30.0 11.0 2.0
Pulsed CW 1889.6 19.5 26.5 17.0 30.0 9.5 3.6
Pulsed CW 1889.6 21.5 27.8 17.0 30.0 10.8 2.3
Pulsed CW 1889.6 23.0 27.8 17.0 30.0 10.8 2.2
AWGN 1889.6 1.0 (AGC start) 21.2 17.0 30.0 4.2 8.8
AWGN 1889.6 3.0 21.2 17.0 30.0 4.2 8.8
AWGN 1889.6 5.0 21.3 17.0 30.0 4.3 8.8
AWGN 1889.6 7.0 21.3 17.0 30.0 4.3 8.7
AWGN 1889.6 9.0 21.2 17.0 30.0 4.2 8.8
AWGN 1889.6 11.0 21.2 17.0 30.0 4.2 8.8
AWGN 1889.6 13.0 21.2 17.0 30.0 4.2 8.8
AWGN 1889.6 15.0 21.2 17.0 30.0 4.2 8.8
AWGN 1889.6 17.0 19.8 17.0 30.0 2.8 10.2
AWGN 1889.6 19.0 20.5 17.0 30.0 3.5 9.5
AWGN 1889.6 21.0 20.3 17.0 30.0 3.3 9.7
AWGN 1889.6 23.0 20.3 17.0 30.0 3.3 9.7
Band 4, uplink

Signal Frequency Input Power | Output | Lower Limit Upper Limit Margin to Margin to

Type [MHz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit

[dBm] [dBm] [dBm] [dB] [dB]

Pulsed CW 1750.2 -1.7 (AGC start) 20.1 17.0 30.0 3.1 9.9
Pulsed CW 1750.2 0.3 20.2 17.0 30.0 3.2 9.8
Pulsed CW 1750.2 2.3 20.3 17.0 30.0 3.3 9.7
Pulsed CW 1750.2 4.3 20.2 17.0 30.0 3.2 9.8
Pulsed CW 1750.2 6.3 20.2 17.0 30.0 3.2 9.8
Pulsed CW 1750.2 8.3 20.1 17.0 30.0 3.1 9.9
Pulsed CW 1750.2 10.3 20.3 17.0 30.0 3.3 9.7
Pulsed CW 1750.2 12.3 20.2 17.0 30.0 3.2 9.8
Pulsed CW 1750.2 14.3 20.2 17.0 30.0 3.2 9.8
Pulsed CW 1750.2 16.3 19.6 17.0 30.0 2.6 10.4
Pulsed CW 1750.2 18.3 19.7 17.0 30.0 2.7 10.3
Pulsed CW 1750.2 20.3 19.6 17.0 30.0 2.6 10.4
Pulsed CW 1750.2 22.3 21.0 17.0 30.0 4.0 9.0
Pulsed CW 1750.2 23.0 21.5 17.0 30.0 4.5 8.6
AWGN 1750.2 1.4 (AGC start) 19.1 17.0 30.0 2.1 10.9
AWGN 1750.2 3.4 19.3 17.0 30.0 2.3 10.7
AWGN 1750.2 5.4 19.3 17.0 30.0 2.3 10.7
AWGN 1750.2 7.4 19.3 17.0 30.0 2.3 10.7
AWGN 1750.2 9.4 19.4 17.0 30.0 2.4 10.6
AWGN 1750.2 11.4 19.3 17.0 30.0 2.3 10.7
AWGN 1750.2 13.4 19.1 17.0 30.0 2.1 10.9
AWGN 1750.2 15.4 19.1 17.0 30.0 2.1 10.9
AWGN 1750.2 17.4 19.1 17.0 30.0 2.1 10.9
AWGN 1750.2 19.4 18.7 17.0 30.0 1.7 11.4
AWGN 1750.2 21.4 18.4 17.0 30.0 1.4 11.6
AWGN 1750.2 23.0 20.0 17.0 30.0 3.0 10.0

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

Page 30 of 143




Band 5, uplink
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Signal Frequency Input Power Output | Lower Limit Upper Limit Margin to Margin to
Type [MHZz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit
[dBm] [dBm] [dBm] [dB] [dB]

Pulsed CW 837.3 10.2 (AGC start) 28.0 17.0 30.0 11.0 2.0
Pulsed CW 837.3 12.2 28.4 17.0 30.0 11.4 1.6
Pulsed CW 837.3 14.2 28.4 17.0 30.0 11.4 1.6
Pulsed CW 837.3 16.2 27.9 17.0 30.0 10.9 2.1
Pulsed CW 837.3 18.2 28.3 17.0 30.0 11.3 1.7
Pulsed CW 837.3 20.2 28.4 17.0 30.0 11.4 1.6
Pulsed CW 837.3 22.2 28.3 17.0 30.0 11.3 1.7
Pulsed CW 837.3 23.0 28.3 17.0 30.0 11.3 1.7
AWGN 837.3 2.4 (AGC start) 21.8 17.0 30.0 4.8 8.2
AWGN 837.3 4.4 22.0 17.0 30.0 5.0 8.0
AWGN 837.3 6.4 22.0 17.0 30.0 5.0 8.0
AWGN 837.3 8.4 22.0 17.0 30.0 5.0 8.0
AWGN 837.3 10.4 22.0 17.0 30.0 5.0 8.0
AWGN 837.3 12.4 22.0 17.0 30.0 5.0 8.0
AWGN 837.3 14.4 22.1 17.0 30.0 5.1 7.9
AWGN 837.3 16.4 21.9 17.0 30.0 4.9 8.1
AWGN 837.3 18.4 21.0 17.0 30.0 4.0 9.0
AWGN 837.3 20.4 21.0 17.0 30.0 4.0 9.0
AWGN 837.3 22.4 20.8 17.0 30.0 3.8 9.2
AWGN 837.3 23.0 21.9 17.0 30.0 4.9 8.1
Band 12, uplink

Signal Frequency Input Power Output | Lower Limit Upper Limit Margin to Margin to

Type [MHZz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit

[dBm] [dBm] [dBm] [dB] [dB]

Pulsed CW 705.7 1.1 (AGC start) 22.5 17.0 30.0 5.5 7.5
Pulsed CW 705.7 3.1 22.7 17.0 30.0 5.7 7.3
Pulsed CW 705.7 5.1 22.6 17.0 30.0 5.6 7.4
Pulsed CW 705.7 7.1 22.6 17.0 30.0 5.6 7.4
Pulsed CW 705.7 9.1 22.7 17.0 30.0 5.7 7.3
Pulsed CW 705.7 11.1 22.7 17.0 30.0 5.7 7.3
Pulsed CW 705.7 13.1 22.7 17.0 30.0 5.7 7.4
Pulsed CW 705.7 15.1 22.6 17.0 30.0 5.6 7.4
Pulsed CW 705.7 17.1 22.6 17.0 30.0 5.6 7.4
Pulsed CW 705.7 19.1 22.7 17.0 30.0 5.7 7.3
Pulsed CW 705.7 21.1 22.2 17.0 30.0 5.2 7.8
Pulsed CW 705.7 23.0 22.2 17.0 30.0 5.2 7.9
AWGN 705.7 1.7 (AGC start) 22.1 17.0 30.0 5.1 7.9
AWGN 705.7 3.7 22.4 17.0 30.0 5.4 7.6
AWGN 705.7 5.7 22.4 17.0 30.0 5.4 7.7
AWGN 705.7 7.7 22.4 17.0 30.0 5.4 7.6
AWGN 705.7 9.7 22.4 17.0 30.0 5.4 7.6
AWGN 705.7 11.7 22.4 17.0 30.0 5.4 7.6
AWGN 705.7 13.7 22.2 17.0 30.0 5.2 7.8
AWGN 705.7 15.7 22.3 17.0 30.0 5.3 7.7
AWGN 705.7 17.7 22.3 17.0 30.0 5.3 7.7
AWGN 705.7 19.7 22.3 17.0 30.0 5.3 7.8
AWGN 705.7 21.7 21.2 17.0 30.0 4.2 8.8
AWGN 705.7 23.0 21.9 17.0 30.0 4.9 8.1
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Band 13, uplink
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Signal Frequency Input Power Output | Lower Limit Upper Limit Margin to Margin to
Type [MHZz] [dBm] Power | Output Power | Output Power | Lower Limit | Upper Limit

[dBm] [dBm] [dBm] [dB] [dB]
Pulsed CW 782.4 1.2 (AGC start) 21.2 17.0 30.0 4.2 8.8
Pulsed CW 782.4 3.2 21.2 17.0 30.0 4.2 8.8
Pulsed CW 782.4 5.2 21.2 17.0 30.0 4.2 8.8
Pulsed CW 782.4 7.2 21.2 17.0 30.0 4.2 8.8
Pulsed CW 782.4 9.2 21.3 17.0 30.0 4.3 8.7
Pulsed CW 782.4 11.2 21.3 17.0 30.0 4.3 8.7
Pulsed CW 782.4 13.2 21.3 17.0 30.0 4.3 8.7
Pulsed CW 782.4 15.2 21.3 17.0 30.0 4.3 8.7
Pulsed CW 782.4 17.2 20.8 17.0 30.0 3.8 9.2
Pulsed CW 782.4 19.2 20.9 17.0 30.0 3.9 9.1
Pulsed CW 782.4 21.2 20.7 17.0 30.0 3.7 9.3
Pulsed CW 782.4 23.0 20.9 17.0 30.0 3.9 9.1
AWGN 782.4 1.1 (AGC start) 21.7 17.0 30.0 4.7 8.3
AWGN 782.4 3.1 21.7 17.0 30.0 4.7 8.3
AWGN 782.4 5.1 21.8 17.0 30.0 4.8 8.2
AWGN 782.4 7.1 21.9 17.0 30.0 4.9 8.1
AWGN 782.4 9.1 21.8 17.0 30.0 4.8 8.2
AWGN 782.4 11.1 21.8 17.0 30.0 4.8 8.2
AWGN 782.4 13.1 21.7 17.0 30.0 4.7 8.3
AWGN 782.4 15.1 21.7 17.0 30.0 4.7 8.3
AWGN 782.4 17.1 21.7 17.0 30.0 4.7 8.3
AWGN 782.4 19.1 21.6 17.0 30.0 4.6 8.4
AWGN 782.4 21.1 20.6 17.0 30.0 3.6 9.4
AWGN 782.4 23.0 22.2 17.0 30.0 5.2 7.8

Remark: Please see next sub-clause for the measurement plot.

4.2.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, "WORST CASE")

Frequency Band = Band 2, Direction = Downlink
Spectrum L Spectrum “g’
Ref Level 30,00 dBm  Offset 10,70 db ¢» RBW 300 kHz Ref Level 20.00 dm  Offset 10,70 dB < RBW 100 kHz
Att 35de SWT  6.9ms O VBW 1MHz Mode Sweep att 25 dB O SWT 20ms O VBW 300 kHz  Mode Auto Sweep
SGL Count 100/100 GAT:IFP SGL Count 100/100
(@ 1Rm AvgPwr @ LRm AugPwr
M1[1] -0.28 dBm|
1.94906500 GHz
20 d 104
od
10
i -10d
0d
20 d /"’ ”‘v\‘
-10 / \ 0 M} \\M
204 .
/ \ W‘ W WM
30d
/ \ s0d
w0 d / \i‘ 50 d
| " .
-60 df CF 1.94906 GHz 5000 pts Span 10.0 MHZ
Channel Power
CF 1.94906 GHz 5000 pts Span 10.0 MHz. Bandwidth 4,10 MHz Power -1.63 dBm Tx Total -1.63 dBm
) Ready [ J1 [ Ready  GHEMREERS O WNNS 2
Date; 15.DEC 2016 17:25.52 Date: 20.DEC.2016 10:04:49
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Frequency Band = Ban

d 2, Direction = Uplink

Date: 15.0EC. 2016 16:51:35

Frequency Band = Band

Date: 12.DEC.2016 17:38:49

4, Direction

= Downlink

Spectrum 2| Spectrum L
Ref Level 36.00 dim Offset 10.60 dB < RBW 300 kHz Ref Level 40.10 dBm Offset 10.70 dB & RBW 100 kHz
Att 45 dB SWT 6.9ms & VBW 1MHz Mode Sweep Att 45 dB @ SWT 20 ms & VBW 300 kHz  Mode Auto Sweep
SGL Count 100/100 GATIFP SGL Count 100/100
(@ 1R AvgPwr (@ LRm AvgPwr
Mi[1] 27.97 dBm| mM1[1] 5.31 dBm|
30 df 1.88961230 GHz] 1.88961200 GHz|
30d ‘ ‘
20 / \ 20d
10d 10 dl ML
/ \ e
od / \ od """’\
-10d / \ -10 \
=20 d
20 d L
/ \ b g
=30 d
./ \. o
-50d
o
CF 1.889612 GHz 5000 pts Span 8.33 MHz
0 d Channel Power
GF 1.889612 GHz 5000 pts Span 10.0 Mz Bandwidth 4.10 MHz Power 19.81 dBm Tx Total 19.81 dBm
hif Ready 90 S i Ready EEERRRERE 0 g

i7s30:50

%

Date: 15.0EC. 2016 17:28:23

Frequency Band = Ban

17:28:23

v

Date: 20.DEC.2016 10:22:58

d 4, Direction

= Uplink

] Ready

Spectrum T Spectrum L
Ref Level 30,00 dem  Offset 10,70 dB o« RBW 300 kHz Ref Level 10.00 dem  Offset 10,70 B @ RBW 100 kHz
Att 35dp SWT 6.9ms O VBW 1MHz Mode Sweep Att 15 dB SWT 20 ms e VBW 300 kHz  Mode Auto Sweep
SGL Count 1007100 GATIFP SGL Count 100/100
(@ 1Rm AvgPwr @ 1Rm AugPwr
M1[1] 0.02 dBm|
2.13130800 GHz|
20 d od ; 1 ; ; |
-10d
10 df
g -od /‘ -n..,\
od
/\ 30d A N
-10d e \”""-w-""wm‘_
[} i
204d
/ \ =0 d
=0 { \ -&od
-40d 70 d
il J/ \U L
ot s : 40 d
-60 df CF 2.131303 GHz 5000 pts Span 10.0 MHz
Channel Power
CF 2.131303 GHz 5000 pts Span 10.0 MHz Bandwidth 4,10 MHz Power -1.55 dBm Tx Total -1.55 dBm
i Ready 7] TS 200 il T0122000

i G 10:22:58

7

Date: 15, DEC.2016 16:36.:08

A

Date: 19.DEC.2016 17:57:12
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) Ready

Spectrum 2~ | Spectrum “,13
Ref Level 35.00 dém  Offset 10.60 dB © RBW 300 kHz Ref Level 30.00 dBm  Offset 10,60 d& @ RBW 100 kHz
Att 45 de SWT  321ms © VBW 1MHz Mode Sweep aAtt 35 @ SWT 20 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 100/100 GAT: IFP SGL Count 100/100
[@ 1k AvgPwr (@ 1Rm AugPwr
M1[1] 19.59 dBm| mM1[1] -44.26 dBm|
30d 1.750203310 GHz| 5 1.75436800 GHz
20 i t i t t
1
20d e
C] / \ i /”( W P m\
0 cf / \ -10 df / \\
el -20
/ \ 30 d
20 d / \ /
Ll ‘\,‘
r— it
[t i T
a0d K
J L EE
|—ﬁU d
50 d |
| CF 1.750203 GHz 5000 pts Span 8.33 MHz
60 d Channel Power
CF 1.750203 GHz 32001 pts Span 10.0 MHz Bandwidth 4.10 MHz Power 18.43 dBm Tx Total 18.43 dBm
— — _—
i Ready ) ® i To.12.2010

SRR 757
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Spectrum T Spectrum Lo
Ref Level 30.00 dBm  Offset 10.40 db < RBW 300 kHz Ref Level 10.00 dBm  Offset 10.70 db @ RBW 100 kHz
Att 35d SWT  63ms O VBW 1MHz Mode Swesp Att 15dB @ SWT 20 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 100/100 GAT:IFP SGL Count 100/100
(@ LRm AvgPwr @ LRm AugPwr
Mi[1] -0.20 dBm|
880.46400 MHz|
20d 0d ; t ; t T
104
10d
1 20d
0 df
] i M
-10d w““"’/ \“«M
and O nsh o
B!
-20 dl M
/ \ "Sod
-30d / \ el
-40d J/ \ 04
oy y I A
. : 60 d
60 d CF 880.455 MHz 5000 pts Span 10.0 MHz
Channel Power
CF 880,455 MHz 5000 pts Span 10.0 MHz Bandwidth 4.10 MHz Power -1.45 dBm Tx Total -1.45 dBm
i Ready o s il Ready | GEBBEEEES WAL aare
Date: 15.0EG.2016 173810 Date: 20.DEC.2016 10:51:45
Frequency Band = Band 5, Direction = Uplink
Spectrum T Spectrum Ly
RefLevel 36.00 dem  Offset 10,90 dB ) RBW 300 kHz Ref Level 30,00 dm  Offset 10,90 0B @ RBW 100 kHz
Att 45dB SWT  321ms © VBW 1MHz Mode Sweep Att 35dB @ SWT 20 ms @ VBW 300 kHz  Mode aAuto Sweep
SGL Count 1007100 GAT:IFP SGL Count 100/100
(@ 1Rm AvgPwr @ 1Rm AugPwr
R M1[1] 28,37 dBm| MALL] 6.31 dBm]
30d 837.346250 MHz| 887.33200 MHz|
20
20d / \ o s
%
E : "
104 / \ od f m\u\'
od / \ -10d / \\
od [ \ e ok’ %
20d
| | B "
30d
T ¥
ek
50 d
Sod
CF 837.345 MHz 5000 pts Span 10.0 MHz
s0d Channel Power
CF 837.345 MHz 32001 pts Span 10.0 MHz Bandwidth 4,10 MHz Power 20,76 dBm Tx Total 20.76 dBm
i Roady V7] TS 200 122010

16:14107

J1

4

] Ready

SRS

w22l
Date: 15.DEC.2016 Date: 18.DEC 2016 182211
Frequency Band = Band 12, Direction = Downlink
Spectrum “,11 Spectrum “,31
RefLevel 30.00 dm  Offset 10,40 dB &) RBW 300 kHz Ref Level 10.00 dBm  Offset 10,40 dB @ RBW 100 kHz
Att 35de SWT  6.9ms O VBW 1MHz Mode Sweep aAtt 15de @ SWT 20ms @ VBW 300 kHz  Mode Auto Sweep
SGL Count 1007100 GAT:IFP SGL Count 100/100
[@ 1k AvgPwr @ 1Rm AugPwr
M1[1] 1.62 dBm|
740.20940 MHZ]|
20d we!
-10d
10d
b 204
od o
M \
104 / \
/ \ -40d WW o]
-20d / \ M )
-30d / \ ]
40 d y \u 70 d
s ¥ ad
-60d CF 740.2004 MHz 5000 pts Span 10.0 MHz
Channel Power
CF 740.2004 MHz 5000 pts Span 10.0 MHz Bandwidth 4.10 MHz Power 0.00 dBm Tx Total 0.00 dBm
= il - Ready 07 L2200 TOIZ20T

Date: 15.DEC.2016 17,4439

17:44:38

Il

4

) Ready

Date: 20.DEC.2016 11:04:30
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Frequency Band = Band 12, Direction = Uplink

Spectrum 2 Spectrum L
Ref Level 35.30 dBm  Offset 10.30 dB © RBW 300 kHz Ref Level 30.00 dBm Offset 10.30 d& & RBW 100 kHz
Att 45 dB SWT 32.1ms O ¥VBW 1 MHz Mode Sweep Att 35dB @ SWT 20 ms & VBW 300 kHz  Mode Auto Sweep
SGL Count 100/100 GAT:IFP SGL Count 100/100
(@ LR fvgPwr (® LR AugPwr
Mi[1] 22.15 dBm| M1[1] -33.23 dBm|
30d 705.710710 MHz| 710.70040 MHz|
1 and
N
20d / \ e :
o] / \ o f —-\
0 df -10d / \
-10d / \\ ==Ll e ™
e g
| | oy
-30d
J | 04
|
-60 d
S0d
CF 705.7004 MHz 5000 pts Span 10.0 MHz
&0d Channel Power
GF 705.7004 MHz 32001 pts Span 10.0 Mz Bandwidth 4.10 MHz Power 21.22 dBm Tx Total 21.22 dBm
i Ready TS 122010

Date: 15.DEC.2016 15:44:33

) )

Il

Date: 12.DEC2016 12:42:21

a2 7 Ready

13, Direction = Downlink

Frequency Band = Band

T9.12.2016

ERMANRRRN 0 ey

A

offset 10,40 dg
20 ms

» RBW 100 kHz
) VBW 300 kHz

Mode Auto Sweep

5000 pts

Span 10.0 MHz

Power -0.84 dBm

Tx Total -0.84 dBm

Spectrum T Spectrum
Ref Level 30,00 dém  Offset 10,90 d8 o) RBW 300 kHz Ref Level 10.00 dém
Att 350 SWT  63ms O VBW 1MHz Mode Sweep Att 15dB @ SWT
SGL Count 1007100 GATIFP SGL Count 1007100
@ 1R AvgPwr @ 1Rm AvgPwr
M1[1] 0.77 dBm|
751.75000 MHz
204 od
-10d
10d
B -20d
oo P
7N
-10d /
/ \ ny
-20d M
/ \ W
=0 / \ -&od
40 d / \ 04
. . L A ]
-60d CF 751.75 MHz
Channel Power
CF 751.75 MHz 5000 pts Span 10.0 MHz Bandwidth 4.10 MHz
il Roady TRI20T

w Il

Date: 15.DEC.2016 17.51:30

17:51:30

4

] Ready

Date: 20.DEC.2016 10:54:35

Frequency Band = Band 13, Direction = Uplink

20.12.2016

S G 10:54:35

7

Date: 15, DEC.2016 16

4.2.5TEST EQUIPMENT USED
R&S TS8997

Spectrum o | Spectrum “,13
Ref Level 35.00 dBm  Offset 10,40 dB © RBW 300 kHz Ref Level 30.00 dBm  Offset 10,40 d& @ RBW 100 kHz
Att 45 de SWT  321ms © VBW 1MHz Mode Sweep att 3508 @ SWT 20 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 100/100 GAT: IFP SGL Count 100/100
[@ 1k AvgPwr (@ 1Rm AugPwr
M1[1] 20.67 dBm)| M1[1] -42.05 dBm|
30 di 782.354370 MHZ, 5 787.35000 MHz]
20
1
20d / \ 10 d
e / \ o ’(,r* "w.‘s\
0 cf / \ -10 df / \
el -20 \“
/ \ -30 dem— P
20 d / \
-20d
/ | [
|—ﬁU d
50 d |
| cF 782,35 MHz 5000 pts Span 10.0 MHz
0d Channel Power
CF 782.35 MHz 32001 pts Span 10.0 MHz Bandwidth 4.10 MHz Power 20.64 dBm Tx Total 20.64 dBm
—_ —
11 Ready )

15.12.2016 T

s 7

Il J

Date: 19 DEC.2016 12:31:42

Ready
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4.3 MAXIMUM BOOSTER GAIN

Standard

The test was performed according to:
KDB 935210 D03

4.3.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the signal booster gain limits and
bidirectional capabilities as specified in § 20.21(e)(8)(i)(C)(2) and
§ 20.21(e)(8)(i)(B) for wideband consumer signal boosters.

The results of this test case are computed by the measurement values from test case 7.1 and
7.2.

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

EUT

Spectrum Analyser Signal Generator
FSV30 SMBV100

FCC Part 20.21; Consumer Signal Booster— Test Setup 7.3; Maximum Booster Gain

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.
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4.3.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(i)(C)(2)

Booster Gain Limits. The uplink and downlink maximum gain of a Consumer Booster
referenced to its input and output ports shall not exceed the following limits:

(i) Fixed Booster maximum gain shall not exceed 6.5 dB + 20 Log:o (Frequency)

(ii) Where, Frequency is the uplink mid-band frequency of the supported spectrum bands in
MHz.

(iii) Mobile Booster maximum gain shall not exceed 50 dB when using an inside antenna (e.g.,
inside a vehicle), 23 dB when using direct contact coupling (e.g., cradle-type boosters), or 15
dB when directly connected (e.g., boosters with a physical connection to the phone).

FCC Part 20, § 20.21(e)(8)(i)(B)

Bidirectional Capability. Consumer Boosters must be able to provide equivalent uplink and
downlink gain and conducted uplink power output that is at least 0.05 watts. One-way
consumer boosters (i.e., uplink only, downlink only, uplink impaired, downlink impaired) are
prohibited. Spectrum block filtering may be used provided the uplink filter attenuation is not
less than the downlink filter attenuation, and where RSSI is measured after spectrum block
filtering is applied referenced to the booster's input port for each band of operation.

Note:

The margin for equivalent uplink and downlink gain is considered as 9 dB. This margin is a
provisional specification determined by the ANSI ASC C63etask group working in collaboration
and consultation with FCC OET Laboratory Division staff.
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Ambient temperature: 23 °C
Air Pressure: 1006 hPa
Humidity: 28 %
Band 2
Signal Maximum | Maximum | Difference |Absolut | Difference |Margin Margin Margin
Type Gain Gain Gain [dB] |Gain Gain Limit |Absolute |Absolute |Difference
Downlink | Uplink Limit [dB] Gain Gain Gain [dB]
[dB] [dB] [dB] Downlink | Uplink
[dB] [dB]
Pulsed CW | 21.7 20.0 1.7 23.0 9.0 1.3 3.0 7.3
AWGN 21.5 20.2 1.4 23.0 9.0 1.5 2.8 7.7
Band 4
Signal Maximum | Maximum | Difference |Absolut | Difference |Margin Margin Margin
Type Gain Gain Gain [dB] |Gain Gain Limit | Absolute |Absolute |Difference
Downlink | Uplink Limit [dB] Gain Gain Gain [dB]
[dB] [dB] [dB] Downlink | Uplink
[dB] [dB]
Pulsed CW | 21.5 21.5 0.0 23.0 9.0 1.5 1.5 9.0
AWGN 21.3 21.3 0.0 23.0 9.0 1.7 1.7 9.0
Band 5
Signal Maximum | Maximum | Difference |Absolut | Difference |Margin Margin Margin
Type Gain Gain Gain [dB] |Gain Gain Limit | Absolute |Absolute |Difference
Downlink | Uplink Limit [dB] Gain Gain Gain [dB]
[dB] [dB] [dB] Downlink | Uplink
[dB] [dB]
Pulsed CW | 20.9 17.8 3.1 23.0 9.0 2.1 5.2 5.9
AWGN 20.4 19.4 1.0 23.0 9.0 2.6 3.6 8.0
Band 12
Signal Maximum | Maximum | Difference |Absolut | Difference |Margin Margin Margin
Type Gain Gain Gain [dB] |Gain Gain Limit | Absolute |Absolute |Difference
Downlink | Uplink Limit [dB] Gain Gain Gain [dB]
[dB] [dB] [dB] Downlink | Uplink
[dB] [dB]
Pulsed CW | 22.0 21.4 0.6 23.0 9.0 1.0 1.6 8.4
AWGN 20.5 22.4 2.0 23.0 9.0 2.5 0.6 7.1
Band 13
Signal Maximum | Maximum | Difference |Absolut | Difference |Margin Margin Margin
Type Gain Gain Gain [dB] |Gain Gain Limit | Absolute |Absolute |Difference
Downlink | Uplink Limit [dB] Gain Gain Gain [dB]
[dB] [dB] [dB] Downlink | Uplink
[dB] [dB]
Pulsed CW | 21.1 20.0 1.2 23.0 9.0 1.9 3.0 7.9
AWGN 19.5 20.6 1.1 23.0 9.0 3.5 2.4 7.9

Remark: Please see next sub-clause for the measurement plot.

4.3.4TEST EQUIPMENT USED
R&S TS8997
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4.4 INTERMODULATION

Standard

The test was performed according to:
KDB 935210 D03

4.4.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the intermodulation limit
§ 20.21(e)(8)(i)(F) for wideband consumer signal boosters.

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

Spectrum A Signal Generator
FSV30 SMBV100

RF-Combiner

Signal Generator

SMB100

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.4; Intermodulation

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.

4.4.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(i)(F)

Intermodulation Limits. The transmitted intermodulation products of a consumer booster at its
uplink and downlink ports shall not exceed the power level of —19 dBm for the supported
bands of operation. Compliance with intermodulation limits will use boosters operating at
maximum gain and maximum rated output power, with two continuous wave (CW) input
signals spaced 600 kHz apart and centered in the pass band of the booster, and with a

3 kHz measurement bandwidth.
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Ambient temperature: 23 °C
Air Pressure: 1006 hPa
Humidity: 31 %
Band 2, downlink
Input Power |fl1 f2 Input Maximum Intermodulation |Margin to Limit
[MHz] |[MHz] Power |Intermodulation |[Limit [dBm] [dB]
[dBm] |[dBm]
AGC 1959.7 11960.3 [-25.8 -39.8 -19.0 20.8
1959.7 11960.3 [-23.8 -30.0 -19.0 11.0
1959.7 11960.3 [-21.8 -24.7 -19.0 5.7
1959.7 11960.3 [-20.0 -21.7 -19.0 2.7
Band 4, downlink
Input Power |[f1 f2 Input Maximum Intermodulation |Margin to Limit
[MHz] |[MHz] Power |Intermodulation |Limit [dBm] [dB]
[dBm] |[dBm]
AGC 2132.2 [2132.8 |-26.3 -40.2 -19.0 21.2
2132.2 [2132.8 |-24.3 -30.4 -19.0 11.4
2132.2 [2132.8 |-22.3 -25.0 -19.0 6.0
2132.2 [2132.8 |-20.3 -21.6 -19.0 2.6
2132.2 [2132.8 |-20.0 -21.1 -19.0 2.1
Band 5, downlink
Input Power |[f1 f2 Input Maximum Intermodulation |Margin to Limit
[MHz] [[MHz] Power |Intermodulation |[Limit [dBm] [dB]
[dBm] |[dBm]
AGC 881.2 881.8 -24.9 -38.2 -19.0 19.2
881.2 881.8 -22.9 -30.1 -19.0 11.1
881.2 881.8 -20.9 -25.0 -19.0 6.0
881.2 881.8 -20.0 -25.0 -19.0 6.0
Band 12, downlink
Input Power |f1 f2 Input Maximum Intermodulation |Margin to Limit
[MHz] ([MHz] Power |Intermodulation |Limit [dBm] [dB]
[dBm] |[dBm]
AGC 736.7 737.3 -25.1 -50.8 -19.0 31.8
736.7 737.3 -23.1 -45.6 -19.0 26.6
736.7 737.3 -21.1 -35.1 -19.0 16.1
736.7 737.3 -20.0 -26.9 -19.0 7.9
Band 13, downlink
Input Power |[f1 f2 Input Maximum Intermodulation |Margin to Limit
[MHz] [[MHZz] Power |Intermodulation |Limit [dBm] [dB]
[dBm] |[dBm]
AGC 750.7 751.3 -24.0 -49.9 -19.0 30.9
750.7 751.3 -22.0 -45.5 -19.0 26.5
750.7 751.3 -20.0 -34.5 -19.0 15.5
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Band 2, uplink

y

Input Power (f1 f2 Input Maximum Inter Inter modulation | Margin to Limit
[MHz] |[MHz] Power |modulation Limit [dBm] [dB]
[dBm] [[dBm]
AGC 1879.7 [1880.3 -0.2 -21.0 -19.0 2.0
1879.7 [1880.3 1.8 -22.2 -19.0 3.2
1879.7 [1880.3 3.8 -22.0 -19.0 3.0
1879.7 [1880.3 5.8 -22.0 -19.0 3.0
1879.7 [1880.3 7.8 -22.0 -19.0 3.0
AGC+10dB 1879.7 [1880.3 9.8 -22.6 -19.0 3.6
Band 4, uplink
Input Power |(f1 f2 Input Maximum Inter Inter modulation | Margin to Limit
[MHz] |[MHz] Power | modulation Limit [dBm] [dB]
[dBm] |[dBm]
AGC 1732.2 [1732.8 -3.7 -22.5 -19.0 3.5
1732.2 [1732.8 -1.7 -22.5 -19.0 3.5
1732.2 [1732.8 0.3 -22.1 -19.0 3.1
1732.2 [1732.8 2.3 -22.1 -19.0 3.1
1732.2 [1732.8 4.3 -22.0 -19.0 3.0
AGC+10dB 1732.2 [1732.8 6.3 -22.1 -19.0 3.1
Band 5, uplink
Input Power |f1 f2 Input Maximum Inter Inter modulation | Margin to Limit
[MHz] |[MHz] Power |modulation Limit [dBm] [dB]
[dBm] [[dBm]
AGC 836.2 836.8 -1.2 -23.9 -19.0 4.9
836.2 836.8 0.8 -22.8 -19.0 3.8
836.2 836.8 2.8 -22.5 -19.0 3.5
836.2 836.8 4.8 -22.6 -19.0 3.6
836.2 836.8 6.8 -22.3 -19.0 3.3
AGC+10dB 836.2 836.8 8.8 -22.6 -19.0 3.6
Band 12, uplink
Input Power (f1 f2 Input Maximum Inter Inter modulation |Margin to Limit
[MHz] |[MHz] Power | modulation Limit [dBm] [dB]
[dBm] |[dBm]
AGC 706.7 707.3 0.7 -23.1 -19.0 4.1
706.7 707.3 2.7 -22.8 -19.0 3.8
706.7 707.3 4.7 -22.4 -19.0 3.4
706.7 707.3 6.7 -22.9 -19.0 3.9
706.7 707.3 8.7 -23.2 -19.0 4.2
AGC+10dB 706.7 707.3 10.7 -22.4 -19.0 3.4
Band 13, uplink
Input Power (f1 f2 Input Maximum Inter Inter modulation |Margin to Limit
[MHz] |[MHz] Power | modulation Limit [dBm] [dB]
[dBm] |[dBm]
AGC 781.7 782.3 1.0 -21.4 -19.0 2.4
781.7 782.3 3.0 -21.3 -19.0 2.3
781.7 782.3 5.0 -21.3 -19.0 2.3
781.7 782.3 7.0 -21.2 -19.0 2.2
781.7 782.3 9.0 -21.7 -19.0 2.7
AGC+10dB 781.7 782.3 11.0 -21.2 -19.0 2.2

Remark: Please see next sub-clause for the measurement plot.
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4.4 AMEASUREMENT PLOTS
Frequency Band = Band 2, Direction = Downlink, Input Power = AGC

Spectrum # | qu

Ref Level 10.00 dém  Offset 10.70 dB @ RBW 3 kHz

Att 15 dB SWT 556 ms @ YBW 10 kHz Mode Sweep
SGL Count 100/100

@ 1Rm AvgPwr

M1[1] -39.80 dBm
0 dBm 1.959099500 GHZ|

-10 dBm

UdEE==01 -18.700 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

0-dem TH —80|.794 dem W/J \\,

CF 1.96 GHz 5000 pts Span 5.0 MHz
Marker Peak List
No | X-value | ¥-value | mo | X-value | Y-value |
1 1.,957900 GHz -60.422 dBm 5 1.960300 GHz -7.818 dBm
2 1.958500 GHz -5£2.886 dBm & 1.960900 GHz -39.842 dBm
3 1.959099 GHz -39.799 dBm 7 1.961500 GHz -53.742 dBm
4 1.959699 GHz -B8.077 dBrm a8 1.962100 GHz -60.159 dBm
[ ][ Ready SR e y

Date: 20.DEC. 2016 17.42:30

Frequency Band = Band 2, Direction = Uplink, Input Power = AGC

Spectrum nf
Ref Level 30.00 dém  Offset 10.60 dB & RBW 3 kHz
Att 35dB SWT EE.6 ms @ VBW 10kHz Mode Sweep
SGL Count 100/100
@ 1Rm AvgPwr
M1[1] -20.96 dBm
20 dBm = 1.879099500 GHz|
10 dBm
0 derm
-10 dBm
1
—rrE==01 -12.100 dBm
-30 dBrm
— T TH -39,055 dam
50 dBrm F / \
-60 dBm w’, \%
P b o "5 srmmr | b
CF 1.88 GHz 5000 pts Span 5.0 MHz
Marker Peak List
nNo | X-value | ¥-value | Mo | X-value | ¥-value
1 1.877900 GHz -36.062 dBm 5] 1.880300 GHz 19.125 dBm
2 1.878500 GHz -28.514 dBm =] 1.880898 GHz -21.760 dBm
el 1.879100 GHz -20.960 dBm 7 1.881500 GHz -33.621 dBm
4 1.879700 GHz 158,998 dBm =) 1.882100 GHz -31.748 dBm
] [ Ready DR CR G y

Date: 20 DEC 2016 12.42:40
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Frequency Band = Band 4, Direction = Downlink, Input Power = AGC

Spectrum |n§
Ref Level 10,00 dBm Offset 10.70 dB @ RBW 3 kHz
Att 15 dB  SWT 55.6 ms @ YBW 10 kHz Mode Sweep
SGL Count 100/100
@ 1Rm AvgPwr
M1[1] -40.20 dBm|
0dem 2.131599500 GHz|
-10 dBm i ¥
—rEEm=—C'1 -18.700 dBm
-30 dBm
1
-40 dBm
-50 dBm
g
-60 dBm
-70 dBm }VL\ m
0-diem TH -90.794 dBm _.,.r/
- L " \’Wr'-\pﬂ“‘/ \\mm— - .
CF 2.1325 GHz 5000 pts Span 5.0 MHz
Marker Peak List
No | X-value \ ¥-value | No | X-value ¥-value |
1 2.130400 GHz -56.532 dBm 5 2,132799 GHz -5.060 dém
2 2.131000 GHz -51.631 dBm 5] 2.133399 GHz -40.224 dBm
3 2,131600 GHz -40.199 dBm 7 2,133999 GHz -52.844 dBm
4 2,132200 GHz -5.233 dBm g 2.134600 GHz -56.671 dBm
[ ] [ Ready TR 20122010 y

Date: 20.DEC.2016 17:56:11

Frequency Band = Band 4, Direction = Uplink, Input Power = AGC

Spectrum l:g:
Ref Level 30.00 dBm Offset 10.60 dB @ RBW 3 kHz
Att 35dB SWT E5.6ms @ ¥YBW 10 kHz  Mode Sweep
SGL Count 100/100
@ LRm AugPwr
M1[1] -22.47 dBm
20 dBm 1.731599500 GHz
Fi ¥
10 dBm
0 dBm
-10 dBm
—sHET==iD1 -12.100 dem - =
-30 dBm
§
=BT TH -39.055 dBm
-50 dBm j \
-60 dBm '/j ‘\WWM \M
A " N e Py . N Al A
CF 1.7325 GHz 5000 pts Span 5.0 MHz
Marker Peak List
No | X-value | Y-value | No | ¥-value | Y-value |
1 1.730400 GHz -37.599 dBm 5 1.732800 GHz 16.490 dBm
2 1.731000 GHz -31.276 dBm =] 1.733399 GHz -23.900 dBm
3 1.731600 GHz -22.472 dBm 7 1.734000 GHz -29.416 dBm
4 1.732199 GHz 16,164 dBm g 1.7324600 GHz -36.022 dBm
il Ready e G Meenz 4

Date: 20 DEC. 2016 16:21:22
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Frequency Band = Band 5, Direction = Downlink, Input Power = AGC

] In:n
Spectrum N

Ref Level 10,00 dBm Offset 10,40 dé @ RBW 3 kHz

Att 15 de  SWT EE.6 ms @ ¥YBW 10 kHz Mode Sweep
SGL Count 1007100

@ 1Rm AvgPwr

M1[1] -38.15 dBm)|
B60.599500 MHz|

odem

-10 dBmn

—oordem=—iD1 -19.000 dim

-30 dBm
'Y 8
-40 dBm ki
-50 dBm
-60 dBm

-70 dBm ﬂh M
=20-dBom TH -81,004 dB
Mhiaagmihet " l M"/\‘Vnwa”} rttmrbsp iy " Y "

CF B81.5 MHz 5000 pts Span 5.0 MHz
Marker Peak List
No \ X-value ¥-value | No | X-value ¥-value |
1 879.399500 MHz -67.857 dBm 5 881.799500 MHz -7.508 dBm
2 879,999500 MHz -42,734 dBm ] 8B82.399500 MHz -38.380 dBm
3 880.599500 MHz -38.151 dBm 7 8B82.999500 MHz -50.157 dBm
4 881.199500 MH=z -7.715 dBm g 8B83.599500 MHz -67.985 dBm
] [ Ready ) Lo y

Date: 20.DEC. 2016 17.24:32

Frequency Band = Band 5, Direction = Uplink, Input Power = AGC

Spectrum A

Ref Level 30.00 dem  Offset 10.40 dB @ RBW 3 kHz
Att 35de SWT E5.6ms @ VBW 10 kHz Mode Sweep
SGL Count 100/100

@ 1Rm AvgPuwr
M1[1] ~23.01 dBm
20 dBm = 835.599500 MHz
10 dBem
0 dBm
-10 dBrm
—roem——0'1 -19.200 dBm o
¥ ]
-30 dBm
g
-40 dBm
TH -43.163 dBm Iq Jn
-50 dBm / \ / \
-60 dBm
Ao D VY O N g e e | o
CF 836.5 MHz 5000 pts Span 5.0 MHz
Marker Peak List
No | X-value | ¥-value | mo | X-value | ¥-value |
1 834.399500 MHz -37.194 dBm 5 835.799500 MHz 12.323 dBm
2 834,999500 MHz -38.253 dBm & 837.399500 MHz -24.650 dBm
3 835,599500 MHz -23.910 dBm 7 837.999500 MHz -42,558 dBm
4 836.199500 MHz 18.464 dBm a8 838.599500 MHz -37.094 dBm
( i Ready SR 0 et

Date: 20.DEC 2016 163317
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Frequency Band = Band 12, Direction = Downlink, Input Power = AGC

] Im:[
Spectrum ﬂ

Ref Level 10.00 dBm  Offset 10.40 dB @ RBW 3 kHz
Att 15 de  SWT EE.6ms @ VBW 10 kHz Mode Sweep
SGL Count 100/100

@ 1Rm AugPwr

M1[1] -50.80 dBm
737.899500 MHz

0 dem

-10 dBm

—rorgem——C0'1 -19.000 dBm

-30 dBm

-40 dBrm

-50 dBm 2

-60 dBm

-70 dBm

=20-dam TH -81,004 dBm ‘/
. ] \‘w ) — .

i il [r s

CF 737.0 MHz 2000 pts Span 5.0 MHz
warker Peak List
nNo | X-value Y-value | mo | X-value Y-value |
1 #35.499500 MHz -73.058 dBm 4+ F37.299500 MHz -8.503 dBm
2 #36.099500 MHz -51.556 dBm 5 F37.899500 MHz -50.803 dBm
&) #36.699500 MHz -9.237 dBm s 738.499500 MHz -71.284 dBm
20.12.2016
il Ready B Farss

Date: 20.DEC.2016 17.07.56

Frequency Band = Band 12, Direction = Uplink, Input Power = AGC

( ] [
Spectrum A

Ref Level 30.00 dém Offset 10,40 dB @ RBW 3 kHz

Att 35dB SWT EE.6ms @ YBW 10 kHz Mode Sweep
SGL Count 100/100
® 1Rm AugPwr

M1[1] -23.15 dBm
20 dBm 707.899500 MHz
10 dBm
0 dem
-10 dBm
T gEm=—=C1 -19.000 dBm bl
-30 dBm
-40 dBm ¥
S0 dBm TH -50.079 dem / \ ﬂ \
-50 dBrm ,‘“ \\
i ’, Lt ibnptuginto] \\MW”‘"’/ [Preesin bttt ,
CF 707.0 MHz 5000 pts Span 5.0 MHz
Marker Peak List
No | ¥-value | Y-value | no | X-value | Y-wvalue |
1 704.899500 MHz -37.877 dBm 5 707.299500 MHz 19,445 dBrm
2 70E&.499500 MHz -26.909 dBm ] 707.899500 MHz -23.150 dBm
3 706.099500 MHz -28.841 dBm T 708.499500 MHz -34.303 dBém
4 706.699500 MHz 19,160 dBm g 709.099500 MHz -38.303 dBm
i Ready T i ety P

Date: 20.DEC. 2016 16.55.46
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Frequency Band = Band 13, Direction = Downlink, Input Power = AGC

(=)

Spectrum
Ref Level 10.00 dém Offset 10,40 dB @ RBW 3 kHz
Att 15 dB  SWT 55.6 ms @ WBW 10 kHz Mode Sweep
SGL Count 1007100
@ LRm AvgPnr
M1[1] ~40.04 dBm
0 dbm 750.099500 MHz
3 4
-10 dBm
Odem==D1 -12.000 dBm
-20 dBm
-40 dBm
1
-50 dBm
-60 dBm
-70 dBm m
S0 dBm TH -51.004 dem \...
L \"MWW/ A o l
CF 751.0 MHz 5000 pts Span 5.0 MHz
Marker Peak List
No X-wvalue | ¥-value | mo | X-value | ¥-value |
1 749,499500 MHz -71.935 dBm 4 751,299500 MHz -7.457 dBm
2 FEO,099500 MHz -40.941 dBm 5 TE51,899500 MHz -51.554 dBm
3 FEO,699500 MHz -6.782 dBm & TE52.499500 MHz -72.695 dBm

20.12.2016

Ready [ R Hr

#

I

Date: 20.DEC.2016 17:16:30

Frequency Band = Band 13, Direction = Uplink, Input Power = AGC

(=)

Spectrum
Ref Level 30.00 dBrm  Offset 10.40 dB @ RBW 3 kHz
Att 35dB SWT 55.6 ms @ YBW 10 kHz Mode Sweep
SGL Count 100,100
@ 1Rm AvgPwr
M1[1] -21.37 dBm|
20 dBm 4 5 781.099500 MHZz|
10 dBém
0dBm
-10 dBm
1
T Em—01 -19.000 dBm
-30 dem
§
-40 dBm
Sl TH -50.079 dBm / \ 7 \
-60 dBm / m@/ \\b‘
- I W —— oy Mt - 1 -
CF 782.0 MHz 5000 pts Span 5.0 MHz
Marker Peak List
nNo | X-value ¥-value | _No | X-value ¥-value |
1 779.899500 MHz -37.280 dBm 5 782.299500 MHz 19.187 dBen
2 T80.499500 MHz -34.410 dBm ] 782.899500 MHz -22.449 dBm
3 781.099500 MHz -21.368 dBm 7 783.499500 MHz -48.712 dBm
4 781.699500 MHz 19.106 dBm a8 784.099500 MHz -36.263 dBm
[ ] [ Ready SRR Rt y

Date: 20.0EC.2016 16.44:20

4.4.5TEST EQUIPMENT USED
R&S TS8997
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4.5 OUT-OF-BAND EMISSION

Standard

The test was performed according to:
KDB 935210 D03

4.5.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the out-of-band emission limit
§ 20.21(e)(8)(i)(E) for wideband consumer signal boosters. The limits itself come from the
applicable rule for each operating as listed in Appendix A of KDB 935210 D03

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

EUT

Signal Generator
FSV30

SMBV100

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.5; Out-of-band emissions

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.

4.5.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(i)(E)

Out of Band Emission Limits. Booster out of band emissions (OOBE) shall be at least 6 dB
below the FCC's mobile emission limits for the supported bands of operation. Compliance to
OOBE limits will utilize high peak-to-average CMRS signal types.

Part 22, Subpart H - Cellular Radiotelephone Service; Band 5 (Cellular)

§ 22 917 - Emission limitations for cellular equipment
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(a) Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43 + 10 log(P) dB.

Part 24 E - Personal Communication Services
§ 24.238 - Emission limitations for Broadband PCS equipment; Band 2 (Broadband PCS)

(a) Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43 + 10 log(P) dB.

Part 27 - Miscellaneous Wireless Communication Services;

Band 4 (AWS-1)
§ 27.53 (h) — 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.

(2) Additional protection levels. Notwithstanding the foregoing paragraph (h)(1) of this
section:

(i) Operations in the 2180-2200 MHz band are subject to the out-of-band emission
requirements set forth in §27.1134 for the protection of federal government operations
operating in the 2200-2290 MHz band.

(ii) For operations in the 2000-2020 MHz band, the power of any emissions below 2000 MHz
shall be attenuated below the transmitter power (P) in watts by at least 70 + 10 logio(P) dB.
(iii) For operations in the 1915-1920 MHz band, the power of any emission between 1930-
1995 MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10
logio(P) dB.

(iv) For operations in the 1995-2000 MHz band, the power of any emission between 2005-
2020 MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10
logio(P) dB.
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Band 12 (Lower 700 MHz)
§ 27.53 (g) - Emission limits

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 13 (Upper 700 MHz)
§ 27.53 (c), (f) - Emission limits

(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;

(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.

(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.
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4.5.3TEST PROTOCOL

Ambient temperature: 23 °C

Air Pressure: 1006 hPa

Humidity: 31 %

Band 2, downlink

Signal Type Band Signal AGC Start Maximum Out- Limit Out-of- Margin to
Edge Frequency Input Power | of-band Power band Power Limit [dB]

[MHz] [dBm] [dBm] [dBm]

GSM upper 1989.80 -23.7 -36.4 -19.0 17.4

LTE upper 1987.50 -29.6 -54.9 -19.0 35.9

CDMA upper 1988.75 -29.6 -68.1 -19.0 49.1

GSM lower 1930.20 -23.7 -37.5 -19.0 18.5

LTE lower 1932.50 -29.6 -55.0 -19.0 36.0

CDMA lower 1931.25 -29.6 -65.4 -19.0 46.4

Band 4, downlink

Signal Type Band Signal AGC Start Maximum Out- Limit Out-of- | Margin to
Edge Frequency Input Power | of-band Power band Power Limit [dB]

[MHZz] [dBm] [dBm] [dBm]

GSM upper 2154.80 -23.1 -34.2 -19.0 15.2

LTE upper 2152.50 -29.6 -52.9 -19.0 33.9

CDMA upper 2153.75 -29.6 -62.2 -19.0 43.2

GSM lower 2110.20 -23.1 -35.0 -19.0 16.0

LTE lower 2112.50 -29.6 -53.3 -19.0 34.3

CDMA lower 2111.25 -29.6 -63.3 -19.0 44.3

Band 5, downlink

Signal Type Band Signal AGC Start Maximum Out- Limit Out-of- | Margin to
Edge Frequency Input Power | of-band Power band Power Limit [dB]
[MHz] [dBm] [dBm] [dBm]
GSM upper 893.80 -22.4 -35.7 -19.0 16.7
LTE upper 891.50 -26.8 -49.0 -19.0 30.0
CDMA upper 892.75 -26.8 -47.8 -19.0 28.8
GSM lower 869.20 -22.4 -35.9 -19.0 16.9
LTE lower 871.50 -26.8 -48.8 -19.0 29.8
CDMA lower 870.25 -26.8 -47.0 -19.0 28.0
Band 12, downlink
Signal Type Band Signal AGC Start Maximum Out- Limit Out-of- | Margin to
Edge Frequency Input Power | of-band Power band Power Limit [dB]
[MHz] [dBm] [dBm] [dBm]
GSM upper 745.80 -22.1 -53.9 -19.0 34.9
LTE upper | 743.50 -23.3 -55.4 -19.0 36.4
CDMA upper | 744.75 -23.3 -63.9 -19.0 44.9
GSM lower 728.20 -22.1 -55.4 -19.0 36.4
LTE lower 730.50 -23.3 -51.0 -19.0 32.0
CDMA lower 729.25 -23.3 -53.9 -19.0 34.9
Band 13, downlink
Signal Type Band Signal AGC Start Maximum Out- Limit Out-of- | Margin to
Edge Frequency Input Power | of-band Power band Power Limit [dB]
[MHz] [dBm] [dBm] [dBm]
GSM upper 755.80 -22.1 -52.9 -19.0 33.9
LTE upper 753.50 -23.2 -54.8 -19.0 35.8
CDMA upper 754.75 -23.2 -63.2 -19.0 44.2
GSM lower 746.20 -22.1 -55.1 -19.0 36.1
LTE lower 748.50 -23.2 -53.9 -19.0 34.9
CDMA lower 747.25 -23.2 -60.5 -19.0 41.5
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Band 2, uplink
Signal Type Band | Signal AGC Start Maximum Out-of- | Limit Out-of- Margin to
Edge | Frequency Input Power band Power band Power Limit [dB]
[MHZz] [dBm] [dBm] [dBm]
GSM upper | 1909.80 7.5 -22.8 -19.0 3.8
LTE upper | 1907.50 1.0 -26.1 -19.0 7.1
CDMA upper | 1908.75 1.0 -21.5 -19.0 2.5
GSM lower | 1850.20 7.5 -22.3 -19.0 3.3
LTE lower | 1852.50 1.0 -24.7 -19.0 5.7
CDMA lower | 1851.25 1.0 -31.8 -19.0 12.8
Band 4, uplink
Signal Type Band | Signal AGC Start Maximum Out-of- | Limit Out-of- Margin to
Edge | Frequency Input Power band Power band Power Limit [dB]
[MHZz] [dBm] [dBm] [dBm]
GSM upper | 1754.80 -1.7 -35.3 -19.0 16.3
LTE upper | 1752.50 1.4 -24.7 -19.0 5.7
CDMA upper [ 1753.75 1.4 -30.4 -19.0 11.4
GSM lower | 1710.20 -1.7 -36.6 -19.0 17.6
LTE lower | 1712.50 1.4 -24.6 -19.0 5.6
CDMA lower | 1711.25 1.4 -30.5 -19.0 11.5
Band 5, uplink
Signal Type Band | Signal AGC Start Maximum Out-of- | Limit Out-of- Margin to
Edge | Frequency Input Power band Power band Power Limit [dB]
[MHz] [dBm] [dBm] [dBm]
GSM upper | 848.80 10.2 -35.4 -19.0 16.4
LTE upper | 846.50 2.4 -32.0 -19.0 13.0
CDMA upper | 847.75 2.4 -27.8 -19.0 8.8
GSM lower | 824.20 10.2 -37.6 -19.0 18.6
LTE lower | 826.50 2.4 -34.2 -19.0 15.2
CDMA lower [ 825.25 2.4 -31.8 -19.0 12.8
Band 12, uplink
Signal Type Band | Signal AGC Start Maximum Out-of- | Limit Out-of- Margin to
Edge | Frequency Input Power band Power band Power Limit [dB]
[MHZz] [dBm] [dBm] [dBm]
GSM upper | 715.80 1.1 -28.2 -19.0 9.2
LTE upper | 713.50 1.7 -26.3 -19.0 7.3
CDMA upper | 714.75 1.7 -27.9 -19.0 8.9
GSM lower | 698.20 1.1 -30.0 -19.0 11.0
LTE lower | 700.50 1.7 -24.6 -19.0 5.6
CDMA lower [ 699.25 1.7 -26.1 -19.0 7.1
Band 13, uplink
Signal Type Band | Signal AGC Start Maximum Out-of- | Limit Out-of- Margin to
Edge | Frequency Input Power band Power band Power Limit [dB]
[MHz] [dBm] [dBm] [dBm]
GSM upper | 786.80 1.2 -28.3 -19.0 9.3
LTE upper | 784.50 1.1 -25.5 -19.0 6.5
CDMA upper | 785.75 1.1 -26.8 -19.0 7.8
GSM lower | 777.20 1.2 -31.3 -19.0 12.3
LTE lower | 779.50 1.1 -27.6 -19.0 8.6
CDMA lower | 778.25 1.1 -25.7 -19.0 6.7

Remark: Please see next sub-clause for the measurement plot.
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Frequency Band = Band 2, Direction = Downlink, Signal Type = GSM

Date: 23.DEC 2016 15:51:10

Date: 23 DEC.2016 15:34:37

Frequency Band = Band 2, Direction = Uplink, Signal Type = GSM

Spectrum =7 [ spectrum % oo
Ref Level 10.00 dBm  Offset 10.70 db @ RBW 100 kHz Ref Level 10.00 dem  Offset 10.70 0B w RBW 100 kHz
Att 16de  SWT 1ms @ VBW 300 kHz  Mode Sweep ALt 15de  SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 1000/1000 SGL Count_1000/1000
[@1Rm AugPwr @ 1Rm AvgPwr
mMi[1] -37.52 dBm)| mi[1] -36.42 dBm
1.92999780 GHe| 1.99000220 GHz|
od od
-10d -10d
oo gBR=—D1 -15.000 d T aEr=——01 -15.000 d
-30d 30 d
g
40 d 40 d
50 d / 50d
-60 d 60
7o 70d |
L ] I I 1 1 1 1 ]
-80 d 80 d
Start 1.927 GHz 691 pts Stop 1.93 GHz Start 1.99 GHz 691 pts Stop 1.993 GHz
— — —
TIE2016 RIZZ010
i Ready R il Ready e

Date: 23.DEC.2016 15:15:35

Date: 23 DEC. 2018

Frequency Band = Band 2, Direction = Downlink, Signal Type = LTE

Spectrum | Spectrum Lo
Ref Level 30.00 dBm  Offset 10.70 dB @ RBW 100 kHz Ref Level 30,00 dém Offset 10,70 de & RBW 100 kHz
Att 35dB SWT 1ms @ VBW 300 kHz Mode Sweep Att 35dB SWT 1ms & YBW 300 kHz Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
(@ 1R AugPwr (@ LRm AvgPwr
M1[1] -22.28 dBm| Mi[1] -22.81 dBm|
1.84999780 GH2| 1.91000000 GHz|
20 dl 20
10 dl 10 dt
0 od
10 db -10 df
—TEEm—{01 -19.000 D1 -13.000 df
=30 df /
40 d /
LN A
] g P ] [N—
-60 df -60 d
Start 1.847 GHz 691 pts Stop 1.85 GHz ||| start 1.01 GHz 691 pts Stop 1.913 GHz
TRITI0T T e
N Ready i Sisad g il Ready g 510 7

Date: 23 DEC 2016 15:47:5%

Date: 23 DEC 2016 15:40.44
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Spectrum T [ spectrum Lo
Ref Level 10,00 dBm Offset 10,70 dB @ RBW 100 kHz Ref Level 10.00 dém Offset 10,70 d& @ RBW 100 kHz
Att 15 dB  SWT 1ms @ YBW 300 kHz Mode Sweep Att 15dB  SWT 1ms @ YBW 300 kHz Mode Sweep
SGL Count 10001000 SGL Count 1000/1000
(@ LRm AugPwr [@1rm Avgpwr
Mi[1] -55.00 dBm Mi[i] -54.91 dBm|
1.92999780 GHz| 1.99000220 GHz|
0 di 0 df
-10 df -10 df
raEm=—{D1 -12.000 d U@Em—D1 -19.000d
-30 df -30 di
-40 df -40 di
-50 df [SD d
60 d \W‘\\‘
]
IS
0 d e o
E—— ————— I
-g0 d -0 di
Start 1.927 GHz 691 pts Stop 1.93 GHz Start 1.99 GHz 691 pts Stop 1.993 GHz
AT T T
1 Ready 0 s I Ready 9 ol
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tion = Uplink, Signal Type = LTE

Date: 22.DEC. 2016 18:32.05

Spectrum

Frequency Band = Band 2, Directio

Cate: 22 DEC.2016 174223

% [ spectrum

Spectrum & [ spectrum s
Ref Level 25,00 dBm  Offset 10.60 d & RBW 100 kHz Ref Level 25.00 dBm  Offset 10.60 0B & RBW 100 kHz

At ade SwT 1ms @ VBW 300 kHz Mode Sweep Att a0dE SWT 1ms & YBW 300 kHz Mode Sweep

SGL Count 2000/2000 SGL Count 1000/1000
(@ 1rm AugPwr (@ 1Rm AvgPwr

mi[1] -24.69 dBm)| mM1[1] -26.07 dBm|

20d 1.84998910 CHe||f 20 1.91000220 GHz|
10d 10

0 di o

104 -10d

—rEEm==01 -19.000 Al=zooem—01 -19.000

/ g
-30 df -3gd
[
L] . e |
o -40
RS S ea—— E———

s0d -sod

&0d -s0d

204 70d

Start 1.847 GHz 691 pts Stop 1.85 GHz Start 1.91 GHz 691 pts Stop 1.913 GHz

i =5 R | Ready W nar

n = Downlink, Signal Type = CDMA

&

Date: 23.DEC.2016 15:45:43

Frequency Band = Band 2, Direction = Uplink, Signal Type

Z
Date: 23.DEC2016 15:43:56

RefLevel 10.00 dem  Offset 10.70 dB @ RBW 100 kHz Ref Level 10.00 dBm  Offset 10.70 dB @ RBW 100 kHz
Att 15de  SWT 1ms & VBW 300kHz Mode Sweep Att 15ds SWT 1ms @ VBW 300kHz Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
@ 1Rm AvgPwr (@ 1Rm AugPwr
M1[1] -65.43 dBm)| M1l -68.14 dBm|
1.92998480 GHz| 1.99004120 GHZ|
0 di 0d
-10 -10d
—TaEm—D1 -19.000 20 gsm—01 -19.000
304 -30d
40d -0 d
-50d so0d
60 ol [|-eoe
A/”"M’ .
70 I I e ] 1
804 -80d
Start 1.99 GH. 691 pt Stop 1.993 GH:
Start 1,927 GHz 691 pts Stop 1.93 GHz a 2 pts op 1008 2
i Ready it Ready L 150655 )

CDMA

Date: 22.DEC.2016 18:27:37

Date: 22 DEC.2016 18:12:39
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Spectrum o[ Spectrum 3
Ref Level 25.00 dem _ Offset 10.50 0B & RBW 100 kHz Ref Level 25.00 dem  Offset 10.60 dB & RBW 100 kH:
Att Wde SWT 1ms ® VBW 300kHz Mode Swesp 30de SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 2000/2000 SGL Count 1000/1000
®1Rm AvgPwr (@ 1Rm AvgPwr
m1[1] -31.82 dBm| M1[1] -21.52 dBm|
BB 1.84998910 aHz] |22 9 1.91000220 GHz]
10 10d
o od
-10 df -10d
DrEBm=—D1 -12.000 Lo oEm—01 -19.000
204 | B
[
[ |
40 — 40 d
e e S
|
50 o S0 d I
60 o 0 d
70 d 70d
Start 1.647 GHz 691 pts Stop 1.85 GHz | || Start 1.91 GHz 691 pts Stop 1.913 GHz
LT e
X O ) I
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Frequency Band = Band 4, Direction = Downlink, Signal Type = GSM

Date: 23.DEC.2016 16:01:54

Spectrum A Spectrum :21
Ref Level 10.00 dBm  Offset 10.70 B @ RBW 100 kHz Ref Level 10.00 dbm  OFfset 10.70 dB @ RBW 100 KHz
aAtt 15de SWT 1ms @ YBW 300 kHz Mode Sweep Att 15dB SWT 1ms @ VBW 300 kHz Mode Swesp
SGL Count 1000/1000 SGL Count 100071000
(@ 1Rm AvgPwr [@1Rm AvgPwr
M1i[1] -34.99 dBm| Mi[1] -34.19 dBm|
2.10999780 GHZ 2.15500220 GHz,
ad od
-10d -10d
raEm=—{01 -19.000 |zramm==01 -10.000
30d 20 d
-40 d / 40d
50 d -
60 d -60
704 i / 70 ~\-
ISt [ [ ] ISR | 1| — S AU [N R B I
80d -80d
Start 2,107 GH. 691 pt Stop 2.11 GH.
a z pts n;;a e z Start 2,155 GHz 691 pts
iy Ready Pd i i Ready

Date: 23.DEC.2016 155229

Frequency Band = Band 4, Direction = Uplink, Signal Type = GSM

Date 23 DEC 2016 15:25:17

] [ oo
Spectrum ng:l Spectrum Y
Ref Level 30.00 dBm  Offset 10.60 08 & RBW 100 iz Ref Level 30,00 dBm _ Offset 10.60 dB & RBW 100 kHz
att s de SWT 1ms @ VBW 300 kHz Mode Sweep Att 35 B SWT 1ms @ VBW 300kHz  Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
@ 1Rm AvgPwr (@ 1Rm Avgrwr
ML -36.60 dBr] Mil1] -35.26 dBm|
1.70999780 GHz| 1.75500220 GHz
20d 20 d
10d 10 df
od o d
e 10d
—ramm—{D1 -19.000 T gEm—{0 ! -19.000
30d 30 d
o / 40 d
sod d
50 d 60 d
Start 1.707 GHz 691 pts Stop 1.71 GHz | |(Start 1.755 GHz 691 pts Stop 1.758 GHz
EERERTI TSI
i Ready g e 11 Ready L el

Date: 23 DEC 2016 15:22:23

Frequency Band = Band 4, Direction = Downlink, Signal Type = LTE

Date: 23.DEC.2016 16:00:43
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Spectrum 2| [ spectrum e
Ref Level 10.00 dém  Offset 10.70 dB & RBW 100 kHz Ref Level 10.00 deém  Offset 10.70 dB & RBW 100 kHz
Att 15dB SWT 1ms @ YBW 300 kHz Mode Sweep Att 15de  SWT 1ms @ VBW 200 kHz Mode Sweep
SGL Count 1000/1000 SGL Count 100041000
@ 1Rm AvgPur @ LRm AugPwr
M1[1] -53.27 dBm| m1[1] -52.91 dBm
2.10999780 GHz| 2.15500220 GHz|
0 d od
iod 10 d
oTEEm—01 -19.000 d T @Bm—P1 -19.000 d
-30 df -30 dl
40 o -40 df
-50 d #4150 d
-60 df 60
I—
[ o] N
R e | 1
-70 =70 dl ——
80d B0 d
Start 2.107 GHz 691 pts Stop 2.11 GHz Start 2.155 GHz 691 pts Stop 2.158 GHz
EXT ETPEHCLY
Il Ready L I Ready W o

Date: 23.DEC.2016 15:54:56
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Spectrum A | Spectrum :21
Ref Level 25.00 dem  Offset 10.60 db @ RBW 100 kHz Ref Level 25.00 dsm  Offset 10.60 dB @ RBW 100 kHz
Att 30de  SWT 1ms & VBW 300 kHz Mode Sweep Att 30de SWT 1ms @ VBW 300 kHz  Made Sweep
SGL Count 2000,/2000 SGL Count 2000/2000
(@ 1Rm AvgPwr [@1Rm AvgPwr
P [TEN] -24.62 dBm)| M1[1] -24.67 dBm
20 1.70999780 GHz|| 20 1.75500220 GHz|
10d 104
o 0d
-10 o -10 d
“ZrgBm— -19.000 A|[Fzodem=—=0 1 -12.000
-30 df \33\&,
] Tt
(= 40 di —— RO
50 df -50 d
60 d 60 d
70 d 70 d
Start 1,707 GHz 601 pts Stop 1.71 GHz J|( CF 1.7565 GHz 691 pts Span 3.0 MHz
7] TLILR0E T
T Ready 7] il il Ready L s
Date: 22.DEC.2016 18:43:29 Date; 22.DEC.2016 18:58.04

Frequency Band = Band 4, Direction = Downlink, Signal Type = CDMA

] o
Spectrum
Spectrum e s &
O T sl b Ref Level 10.00 dBm _ Offset 10.70 dB & RBW 100 KHz
et Level 10.00 cém e ‘ ’ At 15d8  SWT 1ms @ VBW 300kHz Mode Sweep
15dp  SWT 1ms @ VBW 300 kHz Mode Sweep ) T PR
SGL Count 1000/1000 e
(@ 1Rm AvgPwr ® 1Rm AugPwr
MiI1] -63.34 dBm)| LLELER] 5 15;35'2127;';:“
2.10998050 GHz . i
od
od
. -10d
rEEm—D1 -19.000 20 gBm—f0'L -19.000
a0 d 304
a0 d 40 d
50 d -s0d
50 df
70 df ———
| R I Spu— S IS U R
50 df -804
Start 2.107 GHz 651 pts Stop 2.11 GHz | |LStart 2.155 GHz 691 pts Stop 2.158 GHz
ST TR
] Ready  GRNNNRRRD 46 i/ Il Ready o FE
Date: 22 DEC 2018 15:52:22 Date: 23.DEC.2016 15:57.20

Frequency Band = Band 4, Direction = Uplink, Signal Type = CDMA

o
Spectrum @[ spectrum T
Ref Level 25.00 dém  Offset 10.60 d& @ RBW 100 kHZ Ref Level 25.00 dem  Offset 10.60 dB8 & RBW 100 kHz
aAtt 30de SWT 1ms @ VBW 300 kHz  Mode Sweep Att 30de swT 1ms @ YBW 300 kHz  Mode Sweep
SGL Count 200072000 SGL Count 2000/2000
(@ 1Rm AvgPwr (@ 1Rm AvgPwr
M1[1] -30.54 deml|l 55 4 M1[1] -30.42 dBm)|
20d 1.70999780 GHz| 1.75500220 CHz|
10d 104
0d o
04 -10d
oTEEm=={D1 -19.000 =01 -19.000
o
O e g
| <0 des ]
S0 d sod
600 d -60 dI
Jod 70d
Start 1.707 GHz 601 pts Stop 1.71 GHz | | CF 1.7565 GHz 601 pts Span 3.0 MHz
T
T I X = y
Date: 22DEC.2016 18:45:57 Date: 22.DEG 2016 18:54:20
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Spectrum | spectrum o
Ref Level 10.00 GBm _ Offset 10,40 B & RBW 100 khz Ref Level 10.00 dém  Offset 10.40 0B & RBW 100 kHz
At 15de SWT 1ms @ VBW 300 kHz  Mode Sweep At 15 SWT 1ms @ VBW 300kHz  Mode Sweep
SGL Count 1000/1000 SGL Caunt 100071000
(@ 1R avgPwr @ 1R Avgrwr
mM1[1] -85.86 dBm)| Mi[1] -35.69 dBm|
868.099780 MHz 894.001520 MHz
od od
10 104
DoaEm={DL -19.000 —raBT=01 -18.000
0 0
o s
s04d V‘/J/ s0d W\‘\A\J‘
,ﬂ»/j *
i 70 d M h
WS L S N
s0d -0
Start 868.7 MHz 691 pts Stop 860.0 MHz || Start 894.0 MHz 691 pts Stop 894.3 MHz
TR0 T
Y T M T
Date: 23, DEC 2016 16:16:28 Date: 23, DEC.2016 16:04:50
Frequency Band = Band 5, Direction = Uplink, Signal Type = GSM
Spectrum S
P 2 ) ( spectrum s
Ref Level 30.00 dBm _ Offset 10,40 0B & RBW 10 kHz fLoval S - - -
Att a5 de SWT 1ms & VBW 30kHz  Made Sweep RefLevel 20.00 Bd'" Offset 10.40 B & RBW 10 kHZ
SGL Count 1000/1000 Att asde SWT Ims @ VBW 30kHz  Mode Swesp
SGL Count 1000/1000
@ 1rm AugPwr
(@ 1Rm AvaPwr
M1[1] 28,79 dBm)| TR T
£23.079380 MHz u - m
- 849.003910 MHz]
20
10 10
0 0
10 e
raEER=—{D1 ~19.000 di FrEm—{01 -19.000
1 e |
30 d _a0d —
o =c T ]
0 sod
1
[ —
|60 g~ s0d
Start 823.7 MHz 691 pts Stop 824.0 MHz | | Start 849.0 MHz 691 pts
TR
Ready (7] o i Ready

Date: 22 DEC.2016 12:04:45

Frequency Band = Band 5,

Date: 23.DEC.2016 11:59:23

Direction = Downlink, Signal Type = LTE

Date: 23.DEC.2016 16:15:40
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Date: 23.DEC.201

6:06:52

Spectrum ﬂéi Spectrum Y
RefLevel 10.00 d&m Offset 10.40 dB & RBW 100 kHz RefLevel 10.00 dem  Offset 10.40 dB & RBW 100 kHz
Att 15d8 SWT 1ms @ VBW 300kHz Mode Sweep L2 SLERS 1ms & VBW 300 kHz  Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
(@ 1Rm AugPwr (@ 17 AugPwr
Mi[1] -48.76 dBm)| M1[1] -49.02 dBm)|
868.995440 MHz [ 894.000220 MHZ
o
10 d -10 df
—smrEER==01 -19.000 T EEm—{OL -19.000
30 d -30 df
-40 o -40 o
M1
T [ B 3 || SN I
60 d -60 cf
70 df <70 df
-60 d -80 d
Start 868.7 MHz 691 pts Stop 869.0 MHz | Start 894.0 MHz 691 pts Stop 894.3 MHz
TRIZ2000
T T T =
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Date: 23 DEC 2016 13:57:38

Spectrum 2 [ spectrum Lo
Ref Level 30.00 deém  Offset 10.40 d& & RBW 10 kHz Ref Level 30.00 dém Offset 10.40 dB & RBW 10 kHz
Att 35 dB SWT 1ms @ VBW 30 kHz Mode Sweep Att 35 dB SWT 1ms @ VBW 30 kHz Mode Sweep
SGL Count 100071000 SGL Count 1000,/1000
[@1rm avgPwr [@1Fm AvgPwr
mi[1] -34.23 dBm| m1[1] -31.95 dBm
823.991100 MHZz| 849.021920 MHz|
20d 20 d
10 dl 10 df
od 0 d
-10 d -10 df
iD1 -19,000 raEm=—01 -19.000
M1
-30 d ™I -30 dBi
| 30 e —————
-40d -40d
50 d -50 o
60 d 0 d
Start 823.7 MHz 691 pts Stop 824.0 MHz ||| Start 849.0 MHz 691 pts Stop 849.3 MHz
- 23.12.2010 - 23.12.20.
il Ready o e ) Ready o i

Date: 23 DEC.2016 13:40:05

Frequency Band = Band 5, Direction = Downlink, Signal Type = CDMA

Date: 23 DEC 2016

Cate: 23 DEC 2016

Frequency Band = Band 5, Directi

Spectrum = spectrum b
Ref Level 10.00 dBm  Offsot 10.40 dB @ RBW 100 kHz Ref Level 10.00 dBm  Offset 10.40 dB @ RBW 100 kHz
At 15de SWT 1ms @ VBW 300kHz  Mode Sweep Att 15d8 SWT 1ms & YBW 300 kHz  Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
(@ 1rm AvgPwr [@1rm AvgPwr
m1[1] -47.01 dBm| M1[1] -47.84 dBm)|
868.997180 MHz 894.030170 MHz|
od 0 d
-10 df -10 df
T aEm—=01 -19.000 raEm=—01 -19.000
304 -30d
40 d -40 o
I ;
- R s
| -S0dern— o]
-0 d -0 d
70 df 70 d
-80 d -80 d
Start 868.7 MHz 691 pts Stop 869.0 MHz Start 894.0 MHz 691 pts Stop 894.3 MHz
—
EERTRII
T W TmE ) 7

on = Uplink, Signal Type = CDMA

Cate: 23, DEC.2016 13:51:05

TEST REPORT R

Date! 23 DEC 2016 1358102

EFERENCE: MDE_NOVER_1615_FCCa_REV1

Spectrum T2 spectrum Ce
Ref Level 30.00 dBm  Offset 10.40 0B & RBW 10 kHz Ref Level 30.00 dBm  Offset 10.40 0B & RBW 10 kHz
35dB SWT 1ms @ VBW 30 kHz Mode Swesp asde SWT 1ms @ VBW 30 kMz Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
(@ 1Rm AvgPwr [@1Rm AvgPwr
Mi1] -31.75 dBm| M1[1] -27.80 dBm|
823.998480 MHZ 840.009770 MHz|
20d 20d
10d 10d
0 d 0 d
-10d -10dl
orEmR—{D1 -19.000 d orEmR—{D1 -19.000 d
M1
-30 d J 30 d | E—————— e
[
e T — -a0 df
50 df -50 df
-50 df -50 df
Start 823.7 MHz 691 pts Stop 824.0 MHz || Start 849.0 MHz 691 pts Stop 849.3 MHz
— —
T TR0
T Tonn T 7

1359102

Y
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= GSM

] =
Spectrum x| Spectrum %
Ref Level 10.00 dbm  Offset 10,40 08 & RBW 30 kHz Ref Level 10.00 dBm  Offset 10.40 db @ RBW 30 kHz
Att 15de SWT 1ms @ VBW 100 kHz Mode Sweep Lals EHCI e ims @ VBW 100 khz  Mode Sweep
SGL Count 1000/1000 SGL Count 1008/1000
(@ TR Avgrwr [@1Rm AvgPwr
M1[1] -55.42 dBm| M1[1] -53.88 dBm|
727.994570 MHZ 746.012370 MHz|
o d
-10di -0
raER==01 -19.000 raEm—01 -19.000d
-30 df -30 di
-40 40 df
= M1 ;_1\_\
0 -60 cf )\/\
Jod -70 db
A/ AN
[t -80 cf
Start 727.7 MHz 601 pts Stop 728.0 MHz )| Start 746.0 MHz 691 pts Stop 746.3 MHz
— - PEETEI - TR T T
i Ready (77 s ) I Ready o et
Date: 23.DEC 2016 16:28:17 Date: 23 DEC.2016 16:18:29
Frequency Band = Band 12, Direction = Uplink, Signal Type = GSM
e
Spectrum || Spectrum 7S
Ref Level 30.00 dBm Offsot 104008 = RBW 30 KMz Ref Level 30.00 dBm  Offset 10.40 dB @ RBW 30 kHz
Att 358 SWT 1ms @ VBW 100 kHz Mode Sweep Att 3 SWT 1ms @ VBW 100 kHz  Made Sweep
SGL Count 1000/1000 SGL Count 1000/1000
(@ TR AugPwr (@ 1rm Avgrwr
M1[1] -29.97 dBm| Mi[1] -28.21 dBm
697.002840 MHz| 716.013680 MHz,
20d 20d
104 10 df
0 0 cf
-10d 10 di
—raEpm=={D1 -19.000 raER==01 -19.000
v M1
20 d | e
40 d -40 \/\
s0d — 50 d
[—— |
=0 e 50 m——
Start 697.7 MH2z 601 pts Stop 698.0 MHz || Start 716.0 MHz 691 pts Stop 716.3 MHz
FETE EERT
i Ready 7 ) i Ready X 2028

Date: 23.DEC. 2016 12:11:33

Frequency Band = Band 12, D

Date: 23.DEC.2016 12:08:28

irect

ion = Downlink, Signal Type = LTE

Date: 23.DEC.2016 16:27:32

Date: 23 DEC 2016 16:21:00

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

Spectrum = Spectrum s
Ref Level 10.00 dBm  Offset 10.40 dB & RBW 30 kHz Ref Level 10.00 dém Offset 10.40 dB & RBW 30 kHz
Att 15de SWT ims @ VBW 100kHz Mode Sweep Att 15dB SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 100041000 SeL Count 1000/1000
(@ 1Rm AugPwr (@ 1rm AvgPwr
M1[1] -51.00 dBm| M1[1] -55.37 dBm|
727.999780 MHz| 746.000220 MHz|
od od
-10 df -10
2T EBm—01 -19.000 ZrgEm==D1 -19.000
-30 df 30 dl
40 d 40 d
-50 —— fSD
-60 df -60
— T ]
=70 df -70
-80 df 80 dl
Start 727.7 MHz 691 pts Stop 728.0 MHz GF 746.15 MHz 691 pts Span 300.0 kHz
e
il )i Ready 3 o i Ready 7]
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Date: 23 DEC. 2016 13:36:46

Frequency Band = Band

Spectrum Spectrum by
Ref Level 30.00 dBm  Offset 10.40 db @ RBW 30 kHz Ref Level 30.00 dBm  Offset 10.90 dB @ RBW 30 kHz
Att 35de SWT 1ms @ YBW 100 kHz Mode Sweep ate 35de SWT 1ms @ YBW 100kHz Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
[@1rm augPwr (@ 1Rm AugPur
m1[1] -24.57 dBm M1[1] -26.25 dBm
697.872430 MHZ 716.002390 MH2
20 d 20 d
10d 10d
od od
-10d -10d
—rrEEF==01 -12.000 5 oo gEm=—=01 -12.000
L S
304 304 ———ssss
a0 d -40d
S0 d s0d
-60 d -60d
Start 697.7 MHz 691 pts Stop 698.0 MHz J| Start 716.0 MHz 691 pts Stop 7
— — e TILE000 TIIT2010
I J7 Roady e RE Il Ready RS

Date: 23.DEC.2016 13:22.04

12, Direction = Downlink, Signal Type = CDMA

Date: 23.DEC.2016 16:24:42

Frequency Band = Band 12, Direct

Spectrum T2 Spectrum L5
Ref Level 10.00 dBrm  Offset 10.40 dB @ RBW 30 kHz Ref Level 10.00 dBm Offset 10.40dB @ RBW 30 kHz
Att 15dB  SWT 1ms @ YBW 100 kHz  Mode Sweep Att 15dB SWT 1ms @ VBW 100 kHz Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
(@ 1rm augPwr (@ 1Rm AvgPuT
M1[1] -53.90 dBm| M1[1] -63.87 dBm|
727.990670 MHz| 746.003690 MHz|
0 df O di
-10 df -10 d
DraEm—{01 -12.000 d —TEBR—{D1 -19.000
-30 df -30 d|
-40 d -a0d
-50 df P -50 d
I
L —
o | T e
N B |
70 df 70 d e
-80 df -80 d
Start 727.7 MHz 691 pts Stop 728.0 MHz CF 746.15 MHz 691 pts Span 300.0 kHz
m— p— e —
TR
i Ready 7] FEA 11 Ready 7

Date: 23.DEC.2016 16:23:10

ion = Uplink, Signal Type = CDMA

Date: 23,DEC. 2016 1330132

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

Spectrum A | Spectrum uf
RefLevel 30.00 dBm  Offset 10.40 dBb @ RBW 30 kHz Ref Level 30.00 dém  Offset 10,40 dB @ RBW 30 kHz
Att 358 SWT ims @ VBW 100kHz Mode Sweep Att 35dB SWT 1ms @ YBW 100 kHz Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
@ 1Rm Avgpwr (@1Rm AugPwr
Mi[1] -26.06 dBm| M1[1] -27.91 dBm|
697.984590 MHZ| 716.001950 MH2
20 d 20.d
10 df 10d
od od
104 -10d
o Em=—{D1 -19.000 d oo gEm=—D1 -15.000 d
M1
1
I . e R | LA
| -30.cam— 30d e
I AR Rt S S
and -a0d
S04 sod
€04 €0d
Start 697.7 MHz 691 pts Stop 698.0 MHz J|[ Start 716.0 MHz 691 pts Stop 716.3 MHz
— m——
TRILA0T0
T Ready D7 oo ) Ready el 4

Date: 23 DEG.2016 13.27:05
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Date: 23 DEC.2016 16:37:29

Frequency Band =

Band 13, Direc

Date: 23.DEC 2016 16:30:43

tion = Uplink, Signal Type

= GSM

Spectrum & ) Spectrum u;z
Ref Level 10.00 dBm  Offset 10,40 dB & RBW 30 kHz Ref Level 10,00 dBm  Offset 1040 dB w RBW 30 kHz

Att 15dB  SWT 1ms @ VBW 100kHz Mode Sweep Att 15da SWT 1ms @ VBW 100 kHz Mode Sweep

SGL Count 1000/1000 SGL Count 1000/1000
@ 1rRm AugPwr ® 1Rm AvgPwr

mi[1] -55.11 dBm)| m1[1] -52.86 dBm)|
745.983720 MHz| 756.000220 MHz|

0d 0 o

-10 dl -10d

raEm=—{01 -19.000 DUdEF=—DL -19.000

-30 dl 30d

-0 d 40 d

-50dl T 50 d

[
50 dl / 0 d
70l 70
L A \"‘\ﬁ___,w
S -80 df
Start 745.7 MHz 691 pts Stop 746.0 MHz ||| Start 756.0 MHz 691 pts Stop 756.3 MHz
TRIL2000
i Ready P s il Ready [ It

Date: 23 DEC.2016 12:%:

634

Frequency Band = Band 13, Direct

Y

Date; 23.DEC.2016 1214:18

ion = Downlink, Signal Type = LTE

Spectrum || Spectrum Lo
Ref Level 30.00 dBm _ Offset 10.40 db @ RBW 30 kHz Ref Level 30.00 dBm  Offset 10.40 db & RBW 30 KHz
Att 35 dB SWT 1ms @ VBW 100kHz Mode Swesp Att 35dB SWT 1ms @ VBW 100 kHz  Mede Sweep
SGL Count 1000/1000 SGL Count 1000/1000
[@ 1rm avgPur [@ Lrm & vgPwr
M11] -31.25 dBm| MIL1] -28.26 dBm
776.959780 MHz| 787.006730 MHz
20 d 20d
104 10d
od od
10d -10 d
rasm=—=01 -19.000 d —mrgET=—=01 -19.000
M1
30 d
H/_/_/‘,_—\/ \\
40d -40 d
S0 L —1 sod \\
= -0 d
Start 776.7 MHz 691 pts Stop 777.0 MHz Start 787.0 MHz 691 pts Stop 787.3 MHz
BER TRAZ20T0
I Ready L ) Ready bl itieas 7

Date: 23 DEC 2016 16:36:22

%

Date: 23 DEC.2016 163222

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

Spectrum | Spectrum -
Ref Level 10.00 dBm  Offset 10.40 dB @ RBW 30 kHz Reflevel 10.00 dem  Offset 10.40de @ RBW 30 kHz
Att 15d8  SWT 1ms @ VBW 100 kHz Mode Sweep Att 15ds  SWT ims & YBW 100 kHz  Mode Sweep
SGL Count 1000/1000 SGL Count 100041000
(@ LRm AvgPwr @ 1Rm AvgRwr
M1i[1] -58.86 dBm| M1[1] -54.78 dBm)|
745.999780 MHz| 756.003690 MHz|
od od
-10d -10d
prEBm==01 -19.000 di —TrEER=—D1 -19.000
304d -30d
-40d 40 d
sod /_/__J s0d
— T | |
BT et I ——
204 -70d
-80d -80 d|
Start 745.7 MHz 6091 pts Stop 746.0 MHz CF 756.15 MHz 691 pts Span 300.0 kHz
i TR
j Reody R ) M e
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Date: 23.DEC 2016 1227116

Date: 23 DEC.2016 131840

Spectrum 3 Spectrum n
Ref Level 20.00 dBém Offset 10.40 dB & RBW 20 kHz Ref Level 20.00 dém Offset 10.40 dB & RBW 30 kHz
Att 35 d8 SWT 1ms @ VBW 100kHz Mode Sweep s 35d5  SWT 1ms @ YBW 100 kHz Mode Sweep
SGL Count 1000/1000 SGL Count 1000/1000
@ LRm AvgPwr @ 1km AvgPwr
ML[1] -27.64 dBm| MLL1] -25.45 dBm|
776992400 MHz 787.003260 MHzZ|
20d 204
10l 10d
0 od
-10d -10d
DTaER—{D1 -19.000 dl UdE—P1 19.000 ¢
[IEN | I
—
30l — || 504
4o d -40d
0 d s0d
60 d -60 d
Start 776.7 MHz 691 pts Stop 777.0 MHz Start 787.0 MHz 691 pts
%X TIT 2010
il Ready [ ) Ready e e

Frequency Band = Band 13, Direction = Downlink, Signal Type = CDMA

Spectrum

| Spectrum
A

(=)

Date: 23 DEC 2016 16:34:50

Ref Level 10.00 dbm  Offset 10.40 d8 = RBW 30 kHz RefLevel 10.00 dBm  Offset 10.40 d& & RBW 30 kHz
att 15d8  SWT 1ms @ YBW 100 kHz Mode Swesp Att 15de SWT 1ms @ VBW 100kHz Mode Sweep
SGL Count 100071000 SGL Count 1000/1000
(@ 1Rm AugPur (@ 1rm AvgPwr
Mi[1] -60.53 dBm M1[1] -68.23 dBm|
745.999780 MHZ 756.000220 MHZz|
od od
-10d -10d
—rrEER=—01 -19.000 ZrgBm— 01 -19.000 d
30 d -30d
_an d 40 d
S0 d S0 d
-6  —— 150 d
. ] | R RS SN R BN
0 d 304 b~
a0 d -80d
Start 745.7 MHz 691 pts Stop 746.0 MHz J|| GF 756.15 MHz 691 pts Span 300.0 kHz
23.12.2016 T
I Ready P2 HE 1 Ready

Za

Date; 23 DEC.2016 16:34.08

T
o o508 7

Frequency Band = Band 13, Direction = Uplink, Signal Type = CDMA

Date: 23.DEC.2016 13.08:46

Qate: 23.DEC 2016 13:13.02

4.5.5TEST EQUIPMENT USED

R&S TS8997

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1

] o
Spectrum ] :ZI Spectrum A
Ref Level 30.00 dBm  Offset 10.40 dB & RBW 50 khz ::{ Level SD'DZ:BH’; g‘:fffl n 41D :2 “ sg‘x lgs ::; Mode
att 35ds SWT 1ms @ VBW 100kHz Mode Sweep o count 100071000 L ode Sweep
SGL Count 1000/1000 = :“”P
(@ LRm AvgPwr [[@ 1R AvgPwr
M1[1] -25.70 dBm| Mi[1] . D’lz:‘;‘;iliﬁ;"
776.999780 MH] - N
20 df
10 d
od
-10 df
T @Em—01 -19.000 d D1 -18.000 d
| -30 dBm— T
| —
a0 d
=50 df
-0 df
Start 776.7 MHZ 691 pts Stop 777.0 MHz | Start 787.0 MHz 691 pts Stop 787.8 MHz
B TRILE
) Roady o | 1 Roady o (e
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4.6 CONDUCTED SPURIOUS EMISSIONS

Standard

The test was performed according to:
KDB 935210 D03

4.6.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission limits per § 2.1051

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

Signal Generator
FSV30 SMBV100

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.6; Conducted Spurious Emissions

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.

4.6.2TEST 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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FCC Part 20, § 20.21(e)(8)(i)(E)

Out of Band Emission Limits. Booster out of band emissions (OOBE) shall be at least 6 dB
below the FCC's mobile emission limits for the supported bands of operation. Compliance to
OOBE limits will utilize high peak-to-average CMRS signal types.

Part 22, Subpart H - Cellular Radiotelephone Service; Band 5 (Cellular)
§ 22 917 - Emission limitations for cellular equipment

(a) Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43 + 10 log(P) dB.

Part 24 E - Personal Communication Services
§ 24.238 — Emission limitations for Broadband PCS equipment; Band 2 (Broadband PCS)

(a) Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43 + 10 log(P) dB.

Part 27 - Miscellaneous Wireless Communication Services;

Band 4 (AWS-1)
§ 27.53 (h) — 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.

(2) Additional protection levels. Notwithstanding the foregoing paragraph (h)(1) of this
section:

(i) Operations in the 2180-2200 MHz band are subject to the out-of-band emission
requirements set forth in §27.1134 for the protection of federal government operations
operating in the 2200-2290 MHz band.

(ii) For operations in the 2000-2020 MHz band, the power of any emissions below 2000 MHz
shall be attenuated below the transmitter power (P) in watts by at least 70 + 10 logio(P) dB.
(iii) For operations in the 1915-1920 MHz band, the power of any emission between 1930-
1995 MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10
log1o(P) dB.

(iv) For operations in the 1995-2000 MHz band, the power of any emission between 2005-
2020 MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10
log1o(P) dB.

Band 12 (Lower 700 MHz)

§ 27.53 (g) - Emission limits
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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 13 (Upper 700 MHz)
§ 27.53 (c), (f) — Emission limits

(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;

(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.

(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.
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Ambient temperature: 23 °C

Air Pressure: 1010 hPa

Humidity: 30 %

Band 2, downlink; Center frequency: 1960.00 MHz

Spurious Freq. Spurious Level | Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

6898.3 -30.7 -29.6 RMS 1000 -13.0 17.7

Band 4, downlink; Center frequency: 2132.50 MHz

Spurious Freq. Spurious Level | Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

17494.8 -31.0 -29.6 RMS 1000 -13.0 18.0

Band 5, downlink; Center frequency: 881.5.0 MHz

Spurious Freq. Spurious Level Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

6849.9 -40.6 -26.8 RMS 100 -13.0 27.6

Band 12, downlink; Center frequency: 737.00 MHz

Spurious Freq. Spurious Level Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

6888.4 -38.9 -23.3 RMS 100 -13.0 25.9

Band 13, downlink; Center frequency: 751.00 MHz

Spurious Freq. Spurious Level | Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

6967.0 -40.1 -23.2 RMS 100 -13.0 27.1

Band 2, uplink; Center frequency: 1880.00 MHz

Spurious Freq. Spurious Level | Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

6870.3 -29.7 1.0 RMS 1000 -13.0 16.7

Band 4, uplink; Center frequency: 1732.50 MHz

Spurious Freq. Spurious Level | Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

3466.9 -25.9 1.4 RMS 1000 -13.0 12.9

Band 5, uplink; Center frequency: 836.50 MHz

Spurious Freq. Spurious Level | Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

6841.8 -41.0 2.4 RMS 100 -13.0 28.0

Band 12, uplink; Center frequency: 707.00 MHz

Spurious Freq. Spurious Level | Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

679.9 -39.1 1.7 RMS 100 -13.0 26.1

Band 13, uplink; Center frequency: 782.00 MHz

Spurious Freq. Spurious Level | Pin [dBm] | Detector RBW Limit Margin to Limit
[MHz] [dBm] [kHz] [dBm] [dB]

787.1 -23.4 1.1 RMS 100 -13.0 10.4

Remark: Please see next sub-clause for the measurement plot.
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Direction = Downlink

FCC24 Limit, below 2 MHz reduced according RBW reduction

41,348 dBm

Level in dBm

162,991 kHz
-65,082 dBm

9,105813 MHz

5,
S oo o
861 dBm
947,313938 MHz
20667813 MHz 35,678 dBm

38,894 dBm

181,993844 MHz
-37,589 dBm

100k 1M 3M 10M

30 100M 1G 106 20G

Frequency in Hz

Frequency Band = Band 2, Direction

Uplink

FCC24

-20

-25

-30

-40

-45

Level in dBm

-50

9,000 kHz
63,032 dBmi

¢

-65

-75

-80

-85

6,870315344 GHz

-29,712 dBm
15,834082500 GHz.

-31,687 dBm

1,125081438 GHz
-35,716 dBm

Sk 30 100k 300 3M 10M

30 100M 300 3G 20G

Frequency in Hz

Peak Detector Value, below 2 MHz 2 kHz RBW, above 2 MHz 1 MHz RBW
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Frequency Band = Band 4, Direction = Downlink

FCC27 Band 4 Limit, below 2 MHz reduced :according RBW reduction

= 6,969623375 GHz ~ 17.494812500 GHz

-31,422 dBm -31,021 dBm

730 1,655270719 GHz
242 263844 MHz 36 733 dBm

35 -38,282 dBm
5,028813 MHz
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-64,975 dBm

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

Frequency in Hz

Frequency Band = Band 4, Direction = Uplink

FCC27 Band 4 Limit, below 2 MHz reduced according RBW reduction

-25 3,46688¥625 GHz
945 757625 MHz

-36,696 dBm
16,415957500 GHz

Level in dBm
s
o

10,182 kHz
-60,959 dBm

-60

-65

-0

75

-80

9k 30 100k 300 ™M 3mM 10M 30 100M 300 16 3G 106 20G

Frequency in Hz

Peak Detector value, below 2 MHz 2 kHz RBW, above 2 MHz 1 MHz RBW FCC27 Band 4 Limit, below 2 MHz reduced according RBW reduction
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Frequency Band = Band 5, Direction = Downlink

FCC22 Limit, below 200 kHz reduced according RBW reduction

Level in dBm

55
14,640 kHz

6,849875000 GHz.
-40,614 dBm

912,451028 MHz

24,197838 MHz 73306634 MHz 46,702 dBm
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-70
75
-80
-85
Sk 20 50 100k 200 500 M 2M 5 10M 20 50 100 200 500 1G 2G 5G 9,5G
Frequency in Hz
Frequency Band = Band 5, Direction = Uplink
0
5
10
ECC22 Limit, below 200 kHz reduced according RBW reduction
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-20
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-40,998 dBm
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£ 45 i
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5 50
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Y, 3,484437500 Gz 0522 4B
-44,295 dBm
-65
-70
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-80
-85
9 20 50 100k 200 500 1M 2M 5M 10M 20 50 100M 200 500 16 26 56 9,56
Frequency in Hz
— Peak Detector Value, below 200 kHz 2 kHz RBW, above 200 kHz 100 kHz RBW ———— FCC22 Limit, below 200 kHz reduced according RBW reduction
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Frequency Band = Band 12, Direction = Downlink

0
5
10
FCC27 Band 12 Limit, helow 200 kHz reducad according RBW reduction
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Frequency Band = Band 13, Direction = Downlink

FCC27 Band 13 Limit, helow 200 kHz reduced ac

761,873469 MHz
68012094 WHz - 186,391969 MHz - 45 713 gBm
4,534381 MHz -48,740 dBm -48,234 dBm Vi
-51,048 dBm
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ording RBW reduction

6,967000000 GHz
-40,145.dBm

Level in dBm

N

15,697 kHz
-61.306 dBm

i

100k 200 1M 2 5i1 10 1G

Frequency in Hz
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55

-60

-65
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-75
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802.000000 MHz
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Zoom on range 760 - 810 MHz, ranges 763 - 775 MHz and 793 -805 MHz measured with 10 kHz RBW
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Frequency Band = Band 13, Direction = Uplink

FCC27. Band 13 Limit, below 200 kHz reduced according RBYY reduction

Level in dBm
S
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Frequency in MHz

Zoom on range 760 - 810 MHz, ranges 763 - 775 MHz and 793 -805 MHz measured with 10 kHz RBW
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Spectrum | [u\?]l

Ref Level 20.00 diérn Offset 16.80 d& & REW 100 kHz

Att 204 SWT 1.1ms & VBW 300kHz  Maode Sweep
SGL Count 1000,1000

e

m1[1] 59.76 dBm
1.56360870 GHzZ
10 d&

0 dem

-10 0B

=20 dBrr

<30 ARy

=40 B

dBm—Dd -50.000 dinr
mMl

-60 dBm:
o

-0 dBm
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j ] | e
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4.6.5TEST EQUIPMENT USED
R&S TS8997
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4.7 MAXIMUM TRANSMITTER NOISE POWER

Standard

The test was performed according to:
KDB 935210 D03

4.7.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the noise limits (uplink) and
Transmitter Power Off Mode limits (uplink and downlink noise power) according
§ 20.21(e)(8)(i)(A) and § 20.21 €(8)(i)(H) for wideband consumer signal boosters.

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

Matched-Load; 50 Ohm

(a) FSV30

Donor Port Server Port

*

Matched-Load; 50 Ohm

Directional
coupler;
20dB

Signal Generator Spectrum A

SMBV100

b
(b) FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.7.1; Maximum Transmitter Noise Power Level

Setup (a); Downlink/uplink noise without presence of an input signal
Setup (b); Uplink noise in presence of an input signal

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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4.7.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(i)(A)

Noise Limits. (1) The transmitted noise power in dBm/MHz of consumer boosters at their
uplink port shall not exceed —103 dBm/MHz—RSSI. RSSI (received signal strength indication
expressed in negative dB units relative to 1 mW) is the downlink composite received signal
power in dBm at the booster donor port for all base stations in the band of operation.

(2) The transmitted maximum noise power in dBm/MHz of consumer boosters at their
uplink and downlink ports shall not exceed the following limits:

(i) Fixed booster maximum noise power shall not exceed —102.5 dBm/MHz + 20 Log1o
(Frequency), where Frequency is the uplink mid-band frequency of the supported spectrum
bands in MHz.

(ii) Mobile booster maximum noise power shall not exceed—59 dBm/MHz.

(iii) Compliance with Noise limits will use instrumentation calibrated in terms of RMS
equivalent voltage, and with booster input ports terminated or without input signals applied
within the band of measurement.

FCC Part 20, § 20.21(e)(8)(i)(H)
Transmit Power Off Mode. When the consumer booster cannot otherwise meet the noise and
gain limits defined herein it must operate in “Transmit Power Off Mode.” In this mode of

operation, the uplink and downlink noise power shall not exceed —70 dBm/MHz and both
uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL.

4.7.3TEST PROTOCOL

Ambient temperature: 23 °C

Air Pressure: 1010 hPa

Humidity: 30 %

Band 2, downlink

Input Signal DL AWGN Input Power [dBm] | Maximum Noise Noise Limit | Margin to
Signal [MHz] Power [dBm] [dBm] Limit [dB]

None - - -78.9 -59.0 19.9

Band 4, downlink

Input Signal DL AWGN Input Power [dBm] | Maximum Noise Noise Limit | Margin to
Signal [MHz] Power [dBm] [dBm] Limit [dB]

None - - -76.9 -59.0 17.9

Band 5, downlink

Input Signal DL AWGN Input Power [dBm] | Maximum Noise Noise Limit | Margin to
Signal [MHz] Power [dBm] [dBm] Limit [dB]

None - - -78.0 -59.0 19.0

Band 12, downlink

Input Signal DL AWGN Input Power [dBm] | Maximum Noise Noise Limit | Margin to
Signal [MHz] Power [dBm] [dBm] Limit [dB]

None - - -78.2 -59.0 19.2
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Input Signal DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -78.2 -59.0 19.2

Band 2, uplink

Input Signal DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -74.0 -59.0 15.0

AWGN DL 1960.0 -36.0 -74.0 -67.0 7.0

AWGN DL 1960.0 -35.0 -74.0 -68.0 6.0

AWGN DL 1960.0 -34.0 -74.0 -69.0 5.0

AWGN DL 1960.0 -33.0 -73.9 -70.0 3.9

AWGN DL 1960.0 -30.0 -74.0 -70.0 4.0

AWGN DL 1960.0 -20.0 -73.8 -70.0 3.8

Band 4, uplink

Input Power DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -74.2 -59.0 15.2

AWGN DL 2132.5 -36.0 -74.3 -67.0 7.3

AWGN DL 2132.5 -35.0 -74.4 -68.0 6.3

AWGN DL 2132.5 -34.0 -74.3 -69.0 5.3

AWGN DL 2132.5 -33.0 -74.2 -70.0 4.2

AWGN DL 2132.5 -30.0 -74.3 -70.0 4.3

AWGN DL 2132.5 -20.0 -74.3 -70.0 4.3

Band 5, uplink

Input Power DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -74.6 -59.0 15.6

AWGN DL 881.5 -36.0 -73.8 -67.0 6.8

AWGN DL 881.5 -35.0 -73.8 -68.0 5.8

AWGN DL 881.5 -34.0 -73.9 -69.0 4.9

AWGN DL 881.5 -33.0 -73.9 -70.0 3.9

AWGN DL 881.5 -30.0 -73.8 -70.0 3.8

AWGN DL 881.5 -20.0 -73.9 -70.0 3.9

Band 12, uplink

Input Power DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -74.6 -59.0 15.6

AWGN DL 737.0 -36.0 -74.6 -67.0 7.6

AWGN DL 737.0 -35.0 -74.6 -68.0 6.6

AWGN DL 737.0 -34.0 -74.6 -69.0 5.6

AWGN DL 737.0 -33.0 -74.6 -70.0 4.6

AWGN DL 737.0 -30.0 -74.6 -70.0 4.6

AWGN DL 737.0 -20.0 -74.7 -70.0 4.7

Band 13, uplink

Input Power DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -74.0 -59.0 15.0

AWGN DL 751.0 -36.0 -73.2 -67.0 6.2

AWGN DL 751.0 -35.0 -73.2 -68.0 5.2

AWGN DL 751.0 -34.0 -73.2 -69.0 4.2

AWGN DL 751.0 -33.0 -73.2 -70.0 3.2

AWGN DL 751.0 -30.0 -73.2 -70.0 3.2

AWGN DL 751.0 -20.0 -73.2 -70.0 3.2

Remark: Please see next sub-clause for the measurement plot.
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4.7.4AMEASUREMENT PLOTS

Frequency Band = Band 2, Direction = Downlink, Signal Type = None

Spectrum uf

Ref Level -20.00 dBm Offset 10.70 dB RBW 1 MHz

Att 0dE & SWT Ems VBW 3 MHz Mode Sweep
SGL Count 1000,/1000

@ LRm AvgPuwr

M1[1] -78.90 dBm
1.9778440 GHz
-30 dBm

-40 dBm

50 dBm

-50 dBm

70 dem

EHEHE

-90 dém

-100 dBm

-110 dBm

CF 1.96 GHz 5000 pts Span 120.0 MHz

T T 02.01.2017 |
] [ Ready UL Lo 16:10:37 7

Date: 2.JAN. 2017 161837

Frequency Band = Band 2, Direction = Uplink, Signal Type = None

Spectrum “f

Ref Level -10.00 dém Offset 10.10 dB @ RBW 1 MHz
Att 0 dB SWT 5 ms VYBW 2 MHz Mode Sweep
SGL Count 1000/1000

@ 1Rm AvgPwr

mM1[1] -74.03 dBm
1.8880040 GHz
-20 dem
-30 dem
-401 dBrm
-50 dBrn ﬂ
-60 dem

a1

| sa-amm——]

-90 dBm

-100 dBrm

CF 1.88 GHz 5000 pts Span 120.0 MHz
03.01.2017
] [ Ready n 18:37:39 7

Date: 3. JAN.2017 18:37:40
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Frequency Band = Band 4, Direction = Downlink, Signal Type = None

[wund

Spectrum A

Ref Level -20.00 dBm Offset 10.70 dB. @ RBW 1 MHz

Att 0de & SWT Sms @ ¥YBW 3 MHz Mode Sweep
SGL Count 100041000
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] I Ready L 16:1856 7

Date: 2.JAN201T 16:18:56

Frequency Band = Band 4, Direction = Uplink, Signal Type = None

Spectrum nf
Ref Level -10.00 dBm Offset 10.30 dB RBW 1 MHz
Att 0db & SWT 5ms ¥BW 3 MHz Mode Sweep
SGL Count 1000/1000
& 1Rm AvgPwr
M1[1] -74.21 dBm
1.7501130 GHz
-20 dBm
-30 dBm
-40 dBm

-50 dem /ﬁ\
-60 dBm

L}

S0 A= |

-90 dBm

-100 dBm

CF 1.7323 GHz 5000 pts Span 90.0 MHz
Il T W T

Date: 3.JAN.2017 18:32:31
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Frequency Band = Band 5, Direction = Downlink, Signal Type = None

( ] [e-t
Spectrum A

Ref Level -20.00 dBm Offset 10.40 dB RBW 1 MHz
Att 0de SWT Ems VBW 3 MHz Mode Sweep
SGL Count 1000/1000

@ 1Rm AvgPwr

M1[1] -77.99 dBm

873.38500 MHz
-30 dBm

-40 dBm
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J [ Ready LU La 16:17:26 o5

Date: 2.JAN. 2017 1617.28

Frequency Band = Band 5, Direction = Uplink, Signal Type = None

] [t
Spectrum A

Ref Level -10.00 dBm Offset 9.80 dB RBW 1 MHz
Att 0de SWT Ems VBW 3 MHz Mode Sweep
SGL Count 1000/1000

® 1Rm AvgPwr

M1[1] -74.61 dBm

828.76000 MHz
-20 dBm
-30 dBem
-40 dBm
-50 dBm

-60 dBm
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-QMEZ \’/ :
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GF 836.5 MHz 2000 pts Span 50.0 MHz
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] [ Ready LLLL i 18:2033 7

Date: 3.JAN.2017 18:28:33
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Frequency Band = Band 12, Direction = Downlink, Signal Type = None

] [
Spectrum N

Ref Level -20.00 dBm Offset 10,40 dB @ RBW 1 MHz

ALt 0dB & SWT Ems VBW 3 MHz Mode Sweep
SGL Count 1000/1000

® 1Rm AvgPwr

M1[1] -78.21 dBm
740.02040 MHz

-30 dBm
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CF 737.0 MHz 2000 pts Span 36.0 MHz
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] [ Ready o 16:1551 7

Date: 2. JAN. 2017 1615:51

Frequency Band = Band 12, Direction = Uplink, Signal Type = None

Spectrum y

Ref Level -10.00 dBm Offset 10,00 dB @ RBW 1 MHz

Att 0dE & SWT Ems @ VYBW 2 MHz Mode Sweep
SGL Count 100071000

® LRm AuvgRwr
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Date: 3. JAN.2017 18:19:46
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Frequency Band = Band 13, Direction = Downlink, Signal Type = None

Spectrum | :iz

Ref Level -20.00 dim Offset 10.40 dB @ RBW 1 MHz

Att 0dB & SWT Ems VYBW 3 MHz Mode Sweep
SGL Count 1000/1000

@ 1Rm AuvgPwr
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J [ Ready e 16:15:11 %

Date: 2.JAN.2017 1615011

Frequency Band = Band 13, Direction = Uplink, Signal Type = None

Spectrum mﬂ:

Ref Level -10.00 dBm Offset 9.680 dB @ RBW 1 MHz

Att 0de & SWT 5 ms VYBW 3 MHz Mode Sweep
SGL Count 1000/1000

® 1Rm AvgPwr

M1[1] -74.01 dBm
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-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm o

——
-80 dBm

-00 dBm

-100 dem

CF 782.0 MHz 2000 pts Span 20.0 MHz
LT 03.01.2017
] [ Ready L #2340 F

Date: 3.JAN2017 18:22:40
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4.8 VARIABLE UPLINK NOISE TIMING

Standard

The test was performed according to:
KDB 935210 D03

4.8.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the noise limits (uplink) and
Transmitter Power Off Mode limits (uplink and downlink noise power) according
§ 20.21(e)(8)(i)(A) and § 20.21 €(8)(i)(H) for wideband consumer signal boosters.

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

Donor Port Server Port

Directional
coupler;
20dB

.
L

Matched-Load; 50 Ohm

Signal Generator
SMBV100

FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.7.2; Variable Uplink noise Timing

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.

4.8.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(i)(A)

Noise Limits. (1) The transmitted noise power in dBm/MHz of consumer boosters at their
uplink port shall not exceed —103 dBm/MHz—RSSI. RSSI (received signal strength indication
expressed in negative dB units relative to 1 mW) is the downlink composite received signal
power in dBm at the booster donor port for all base stations in the band of operation.

(2) The transmitted maximum noise power in dBm/MHz of consumer boosters at their
uplink and downlink ports shall not exceed the following limits:

(i) Fixed booster maximum noise power shall not exceed —102.5 dBm/MHz + 20 Log1o
(Frequency), where Frequency is the uplink mid-band frequency of the supported spectrum
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bands in MHz.

(ii) Mobile booster maximum noise power shall not exceed—59 dBm/MHz.

(iii) Compliance with Noise limits will use instrumentation calibrated in terms of RMS
equivalent voltage, and with booster input ports terminated or without input signals applied
within the band of measurement.

FCC Part 20, § 20.21(e)(8)(i)(H)

Transmit Power Off Mode. When the consumer booster cannot otherwise meet the noise and
gain limits defined herein it must operate in “Transmit Power Off Mode.” In this mode of
operation, the uplink and downlink noise power shall not exceed —70 dBm/MHz and both
uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL.

KDB 935210 D03 7.7.2 e)

Confirm that the uplink noise decreases to the specified level within 1 second for mobile
devices, and within 3 seconds for fixed devices?!

The time response requirements are provisional and are as determined by the ANSI ASC C63e
task group in collaboration and consultation with FCC OET Laboratory Division staff.

4.8.3TEST PROTOCOL

Ambient temperature: 23 °C
Air Pressure: 1010 hPa
Humidity: 30 %
Band 2, uplink
Center Frequency [MHz] Input DL Power Noise Decrease Noise Decrease Margin to
[dBm] Time [ms] Time Limit [ms] Limit [ms]
1880.0 -34.0 0.0 1000.0 1000.0
Band 4, uplink
Center Frequency [MHz] Input DL Power Noise Decrease Noise Decrease Margin to
[dBm] Time [ms] Time Limit [ms] Limit [ms]
1732.5 -34.0 0.0 1000.0 1000.0
Band 5, uplink
Center Frequency [MHz] Input DL Power Noise Decrease Noise Decrease Margin to
[dBm] Time [ms] Time Limit [ms] Limit [ms]
836.5 -34.0 0.0 1000.0 1000.0
Band 12, uplink
Center Frequency [MHz] Input DL Power Noise Decrease Noise Decrease Margin to
[dBm] Time [ms] Time Limit [ms] Limit [ms]
707.0 -34.0 0.0 1000.0 1000.0
Band 13, uplink
Center Frequency [MHz] Input DL Power Noise Decrease Noise Decrease Margin to
[dBm] Time [ms] Time Limit [ms] Limit [ms]
782.0 -34.0 6.0 1000.0 994.0

Remark: Please see next sub-clause for the measurement plot.
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4.8.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, "WORST CASE")

Frequency Band = Band 2, Direction = Uplink

] [-=
Spectrum A

Ref Level -10.00 dBm Offset 10.10 dB @ RBW 1 MHz
Att 0dB & SWT 105 Y¥YBW 3 MHz
Count 36/1000
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-50 dem
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Measuring...  [NEREREEN &2 03.01.2017
= 18:45:56 ﬁ
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Frequency Band = Band 4, Direction = Uplink

] |n:n
Spectrum N
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Att 0 dB SWT 10 s YBW 3 MHz
Count 441000
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-90 dBm
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] [ Measuring... 'IIIIIII. m 18:48:47 y

Date: 3.JAN.2017 184848
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(F)

Ref Level -10.00 dBm

Count 541000

Att 0de @ SWT

Offset 9.30 dB& «
10s

RBW 1 MHz
VBW 3 MHz

@ 1Rm Max

-20 dBm
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-30 dem
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=
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I

Date: 2. JAN 2017 18:53:05

Frequency Band

Spectrum |
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WEERREERY o0
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03.01.2017

18:53:05 g7

(=)
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Att 0de @ SWT
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Marker
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Function Result |
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]

Date: 3.JAN.2017 18:57:43
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Frequency Band = Band 13, Direction = Uplink

( ] |n:\:( I
Spectrum ~

Ref Level -10.00 dBm Offset 2.80 dB & RBW 1 MHz
Att 0de & SWT 10 s VYBW 3 MHz
Count £/1000

@ 1Rm Max

D2[1] 0.05 dB)]

6.00 ms
20 dBm M1[1] -73.48 dBm
792.16 ms

-30 dBm

-40 dBmn

-50 dBm

-60 dBm

-70 dBrfd

FY

-80 dBm

-90 dBm

-100 dBrm
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] [ Measuring...  [RENEREND &0 A %

Date: 3.JAN.2017 18:55:13

4.8.5TEST EQUIPMENT USED
R&S TS8997

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1 Page 85 of 143



%layers

A Bureau Veritas Group Company

4.9 UPLINK INACTIVITY

Standard

The test was performed according to:
KDB 935210 D03

4.9.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the Uplink Inactivity limit according §
20.21(e)(8)(i)(I) for wideband consumer signal boosters.

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

Server Port

" .
el L

Matched-Load; 50 Ohm

Donor Port

FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.8; Uplink Inactivity

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.

4.9.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(i)(I)

Uplink Inactivity. When a consumer booster is not serving an active device connection after 5
minutes the uplink noise power shall not exceed —70 dBm/MHz.
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Ambient temperature: 25 °C
Air Pressure: 992 hPa
Humidity: 30 %
Band 2, uplink
Center Frequency [MHz] Noise Decrease Time | Noise Decrease Time Limit Margin to
[s] [s] Limit [s]
1880.0 1.01 300.00 298.99
Band 4, uplink
Center Frequency [MHz] Noise Decrease Time | Noise Decrease Time Limit Margin to
[s] [s] Limit [s]
1732.5 1.01 300.00 298.99
Band 5, uplink
Center Frequency [MHz] Noise Decrease Time | Noise Decrease Time Limit Margin to
[s] [s] Limit [s]
836.5 1.01 300.00 298.99
Band 12, uplink
Center Frequency [MHz] Noise Decrease Time | Noise Decrease Time Limit Margin to
[s] [s] Limit [s]
707.0 1.02 300.00 298.98
Band 13, uplink
Center Frequency [MHz] Noise Decrease Time | Noise Decrease Time Limit Margin to
[s] [s] Limit [s]
782.0 1.01 300.00 298.99

Remark: Please see next sub-clause for the measurement plot.

4.9.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, "WORST CASE")

Frequency Band = Band 2, Direction = Uplink

Date: 12 JAN. 2017 18:24:46
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Frequency Band = Band 4, Direction = Uplink

Spectrum 9 |

=)

Ref Level 0.00 dBm Offset 10.60 dB @ RBW 1 MHz
Att 5de SWT 330 s @ ¥YBW 3 MHz
SGL
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[y
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] [ Ready | [ m

Date: 12 JaN.2017 18:33.05

Frequency Band = Band 5, Direction = Uplink

12.01.2017
18:3305 7

Date: 12.JAN.2017 18:39:49
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Frequency Band = Band 12, Direction = Uplink

Date: 12.JAN.2017 18:58:18

Spectrum 9 | |u;z|
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Frequency Band = Band 13, Direction = Uplink

Spectrum
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4.9.5TEST EQUIPMENT USED

R&S TS8997
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4.10 VARIABLE BOOSTER GAIN

Standard

The test was performed according to:
KDB 935210 D03

4.10.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the Booster Gain limit according

§ 20.21(e)(8)(i)(C)(1) or Transmit Power Off Mode according § 20.21 €(8)(i)(H) for wideband
consumer signal boosters.

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

Donor Port Server Port

Signal Generator
SMBV100

Directional
coupler;
20dB

Signal Generator
SMBV100 FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.9.1; Variable 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.

4.10.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(C)(1)

Booster Gain Limits. (1) The uplink gain in dB of a consumer booster referenced to its input
and output ports shall not exceed —34 dB—RSSI + MSCL.

(i) Where RSSI is the downlink composite received signal power in dBm at the booster
donor port for all base stations in the band of operation. RSSI is expressed in negative dB units
relative to 1 mWw.
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(ii) Where MSCL (Mobile Station Coupling Loss) is the minimum coupling loss in dB between
the wireless device and input port of the consumer booster. MSCL must be calculated or
measured for each band of operation and provided in compliance test reports.

FCC Part 20, § 20.21(e)(8)(i)(H)

Transmit Power Off Mode. When the consumer booster cannot otherwise meet the noise and
gain limits defined herein it must operate in “"Transmit Power Off Mode.” In this mode of
operation, the uplink and downlink noise power shall not exceed —70 dBm/MHz and both
uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL.

4.10.3TEST PROTOCOL

Ambient temperature: 23 °C
Air Pressure: 1010 hPa
Humidity: 30 %
Band 2, uplink
UL AWGN DL AWGN | Input Input Output Maximum Gain Margin to
Signal [MHz] Signal Power UL | Power DL | Power UL UL Gain [dB] | Limit Limit
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
1880.0 1960.0 -4.0 -90.0 15.0 19.0 23.0 4.0
1880.0 1960.0 -4.0 -80.0 15.0 19.0 23.0 4.0
1880.0 1960.0 -4.0 -35.0 -1.3 2.7 8.0 5.3
1880.0 1960.0 -4.0 -34.0 -1.3 2.7 7.0 4.3
1880.0 1960.0 -4.0 -30.0 1.4 5.4 7.0 1.6
1880.0 1960.0 -4.0 -20.0 1.4 5.4 7.0 1.6
Band 4, uplink
UL AWGN DL AWGN | Input Input Output Maximum Gain Margin to
Signal [MHz] Signal Power UL | Power DL | Power UL UL Gain [dB] | Limit Limit
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
1732.5 2132.5 -3.6 -80.0 16.6 20.2 23.0 2.8
1732.5 2132.5 -3.6 -70.0 16.6 20.2 23.0 2.8
1732.5 2132.5 -3.6 -35.0 0.7 4.3 8.0 3.7
1732.5 2132.5 -3.6 -34.0 0.7 4.3 7.0 2.7
1732.5 2132.5 -3.6 -30.0 0.7 4.3 7.0 2.7
1732.5 2132.5 -3.6 -20.0 0.7 4.3 7.0 2.7
Band 5, uplink
UL AWGN DL AWGN | Input Input Output Maximum Gain Margin to
Signal [MHz] Signal Power UL | Power DL | Power UL UL Gain [dB] | Limit Limit
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
836.5 881.5 -2.6 -90.0 17.3 19.9 23.0 3.1
836.5 881.5 -2.6 -80.0 17.3 19.9 23.0 3.1
836.5 881.5 -2.6 -35.0 1.8 4.4 8.0 3.6
836.5 881.5 -2.6 -34.0 1.8 4.4 7.0 2.6
836.5 881.5 -2.6 -30.0 1.8 4.4 7.0 2.6
836.5 881.5 -2.6 -20.0 1.8 4.4 7.0 2.6
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Band 12, uplink

UL AWGN DL AWGN Input Input Output Maximum UL | Gain Margin to
Signal Signal Power UL Power DL Power UL Gain [dB] Limit Limit [dB]
[MHZz] [MHZz] [dBm] [dBm] [dBm] [dBm]

707.0 737.0 -3.3 -90.0 16.2 19.5 23.0 3.5

707.0 737.0 -3.3 -80.0 16.2 19.5 23.0 3.5

707.0 737.0 -3.3 -35.0 0.2 3.5 8.0 4.5

707.0 737.0 -3.3 -34.0 0.7 4.0 7.0 3.0

707.0 737.0 -3.3 -30.0 0.2 3.5 7.0 3.5

707.0 737.0 -3.3 -20.0 0.2 3.5 7.0 3.5

Band 13, uplink

UL AWGN DL AWGN Input Input Output Maximum UL | Gain Margin to
Signal Signal Power UL Power DL Power UL Gain [dB] Limit Limit [dB]
[MHZz] [MHZz] [dBm] [dBm] [dBm] [dBm]

782.0 751.0 -3.9 -70.0 16.2 20.1 23.0 2.9

782.0 751.0 -3.9 -60.0 16.2 20.1 23.0 2.9

782.0 751.0 -3.9 -35.0 0.5 4.4 8.0 3.6

782.0 751.0 -3.9 -34.0 0.5 4.4 7.0 2.6

782.0 751.0 -3.9 -30.0 0.5 4.4 7.0 2.6

782.0 751.0 -3.9 -20.0 0.5 4.4 7.0 2.6

Remark: Please see next sub-clause for the measurement plot.

4.10.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, "WORST CASE")

Frequency Band = Band 2, Direction = Uplink

Spectrum nf[
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-70 dem
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m—
i . B Ty

Date: 12 JAN.20M7 20:12:05
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(7]

Spectrum
Ref Level 20.00 dérm  Offset 10.20 dB @ RBW 100 kHz
Att 25 dB SWT 32.1ms @ YBW 300 kHz Mode Auto Sweep
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Frequency Band = Band 12, Direction = Uplink

Spectrum T
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4.10.5TEST EQUIPMENT USED
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4.11 VARIABLE UPLINK GAIN TIMING

Standard

The test was performed according to:
KDB 935210 D03

4.11.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the Booster Gain limit according

§ 20.21(e)(8)(i)(C)(1) or Transmit Power Off Mode according § 20.21 €(8)(i)(H) for wideband
consumer signal boosters.

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

Donor Port Server Port

Signal Generator
SMBV100

Directional
coupler;
20dB

Signal Generator Spectrum A
SMBV100 FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.9.2; Variable Uplink Gain Timing

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.

4.11.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(C)(1)

Booster Gain Limits. (1) The uplink gain in dB of a consumer booster referenced to its input
and output ports shall not exceed —34 dB—RSSI + MSCL.

(i) Where RSSI is the downlink composite received signal power in dBm at the booster
donor port for all base stations in the band of operation. RSSI is expressed in negative dB units
relative to 1 mWw.
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(ii) Where MSCL (Mobile Station Coupling Loss) is the minimum coupling loss in dB between
the wireless device and input port of the consumer booster. MSCL must be calculated or
measured for each band of operation and provided in compliance test reports.

FCC Part 20, § 20.21(e)(8)(i)(H)

Transmit Power Off Mode. When the consumer booster cannot otherwise meet the noise and
gain limits defined herein it must operate in “Transmit Power Off Mode.” In this mode of
operation, the uplink and downlink noise power shall not exceed —70 dBm/MHz and both
uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL.

KDB 935210 D03 7.9.2 e)

Confirm that the uplink noise decreases to the specified level within 1 second for mobile
devices, and within 3 seconds for fixed devices?!

The time response requirements are provisional and are as determined by the ANSI ASC C63e
task group in collaboration and consultation with FCC OET Laboratory Division staff.

4.11.3TEST PROTOCOL

Ambient temperature: 25 °C
Air Pressure: 996 hPa
Humidity: 29 %
Band 2, uplink
Center Frequency [MHz] | Input DL Power | Noise Decrease Time | Noise Decrease Time Margin to
[dBm] [ms] Limit [ms] Limit [ms]
1880.0 -40.0 440.6 1000.0 559.4
Band 4, uplink
Center Frequency [MHz] | Input DL Power | Noise Decrease Time | Noise Decrease Time Margin to
[dBm] [ms] Limit [ms] Limit [ms]
1732.5 -40.0 472.2 1000.0 527.8
Band 5, uplink
Center Frequency [MHz] | Input DL Power | Noise Decrease Time | Noise Decrease Time Margin to
[dBm] [ms] Limit [ms] Limit [ms]
836.5 -40.0 340.6 1000.0 659.4
Band 12, uplink
Center Frequency [MHz] | Input DL Power | Noise Decrease Time | Noise Decrease Time Margin to
[dBm] [ms] Limit [ms] Limit [ms]
707.0 -40.0 484.4 1000.0 515.6
Band 13, uplink
Center Frequency [MHz] | Input DL Power | Noise Decrease Time | Noise Decrease Time Margin to
[dBm] [ms] Limit [ms] Limit [ms]
782.0 -40.0 442.2 1000.0 557.8

Remark: Please see next sub-clause for the measurement plot.
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4.11.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, "WORST CASE")

Frequency Band = Band 2, Direction = Uplink
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Frequency Band = Band 5, Direction = Uplink

Spectrum # [Ev:_l}

Ref Level 20,00 dBm Offset 9.80 d& @ RBW 100 kHz

Att 30 dB SWT 10 s @ YBW 300 kHz
SGL TRGIEXT
@ 1Rm Max
D2[1] -7.04 dB
340.625 ms
10 dBm M1[1] -3.64 dBm)|
0.000000 s
-30 dem
-40 dBm
-50 dem
-60 dBm
-70 dem
CF 836.5 MHz 32001 pts 1.0 5/

} [ Ready 35} Bi::'zzzﬂz %

Date: 13.JAN.2017 16:22:45

Frequency Band = Band 12, Direction = Uplink

Spectrum # [EIQ

Ref Level 20.00 dBm Offset 10.00 dB & RBW 100 kHz
Att 30 dB SWT 10 s @ YBW 300 kHz
SGL TRGIEXT

@ LRm Max

D2[1] -10.26 dB

484.375 ms
10 dBm M1[1] -1.83 dBm
0.000000 s

0 dBm,

-10 dBrm—j

-20 dem

-30 dem

-40 dBm

-S0dem

-50 dém

-70 dem

CF 707.0 MHz 32001 pts 1.0s/
13.01.2017
] [ Ready L 16:21:32 7

Date: 13.JAN.2017 18:21:32
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Frequency Band = Band 13, Direction = Uplink

Spectrum | n%n
Ref Level 20.00 dBm Offset 9.30 dB & RBW 100 kHz
Att 30 dB SWT 10 = @ VBW 300 kHz
SGL TRG:EXT
@& 1Rm Max
D2[1] -10.90 dB
442.187 ms
10 dem mi[1] -3.26 dBm
0.000000 s
0 dem Pt
-10 dBm L‘ —
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 782.0 MHz 32001 pts 1.0s/
12.01.2017
] [ Ready § 1 || R 162023

Date: 13.JAN 2017 16:20:24

4.11.5TEST EQUIPMENT USED
R&S TS8997

TEST REPORT REFERENCE: MDE_NOVER_1615_FCCa_REV1 Page 99 of 143



%layers

A Bureau Veritas Group Company

4.12 OCCUPIED BANDWIDTH

Standard

The test was performed according to:
KDB 935210 D03

4.12.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable occupied bandwidth
requirements per § 2.1049

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

Signal Generator

FSV30 SMBV100

FCC Part 20.21; Consumer Signal Booster
Setup Measuring characteristics of test signal 7.10

Spectrum Analyser Signal Generator
FSV30 SMBV100

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.10; Occupied Bandwidth

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.

4.12.2TEST 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 0.5 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.

4.12.3TEST PROTOCOL

Ambient temperature: 23 °C
Air Pressure: 1010 hPa
Humidity: 30 %
Band 2, downlink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHz] Booster [kHz] | Bandwidth Bandwidth [kHz]
[kHZz] [kHZz]
GSM 1960.00 247.0 247.0 0.0 200.0 200.0
LTE 1960.00 4120.0 4154.0 34.0 200.0 166.0
CDMA 1960.00 1259.0 1259.0 0.0 200.0 200.0
Band 4, downlink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHz] SG [kHz] Booster [kHz] | Bandwidth Bandwidth [kHz]
[kHZz] [kHZz]
GSM 2132.50 247.0 246.6 -0.4 200.0 199.6
LTE 2132.50 4120.0 4166.0 46.0 200.0 154.0
CDMA 2132.50 1259.0 1259.0 0.0 200.0 200.0
Band 5, downlink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHz] SG [kHz] Booster [kHz] | Bandwidth Bandwidth [kHz]
[kHZz] [kHZz]
GSM 881.50 246.4 247.4 1.0 200.0 199.0
LTE 881.50 4128.0 4176.0 48.0 200.0 152.0
CDMA 881.50 1259.0 1259.0 0.0 200.0 200.0
Band 12, downlink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHz] Booster [kHz] | Bandwidth Bandwidth [kHZz]
[kHZz] [kHZz]
GSM 737.00 246.8 246.6 -0.2 200.0 199.8
LTE 737.00 4101.0 4240.0 139.0 200.0 61.0
CDMA 737.00 1259.0 1259.0 0.0 200.0 200.0
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Signal Signal Occupied Occupied Delta Delta Limit Margin
Type Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHz] SG [kHz] Booster [kHz] Bandwidth Bandwidth [kHz]
[kHZz] [kHz]
GSM 751.00 246.8 246.6 -0.2 200.0 199.8
LTE 751.00 4130.0 4136.0 6.0 200.0 194.0
CDMA 751.00 1259.0 1259.0 0.0 200.0 200.0
Band 2, uplink
Signal Signal Occupied Occupied Delta Delta Limit Margin
Type Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHz] Booster [kHz] Bandwidth Bandwidth [kHz]
[kHZz] [kHZz]
GSM 1880.00 247.0 247.2 0.2 200.0 199.8
LTE 1880.00 4124.0 4144.0 20.0 200.0 180.0
CDMA 1880.00 1259.0 1259.0 0.0 200.0 200.0
Band 4, uplink
Signal Signal Occupied Occupied Delta Delta Limit Margin
Type Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHz] Booster [kHz] Bandwidth Bandwidth [kHz]
[kHZz] [kHZz]
GSM 1732.50 246.6 247.0 0.4 200.0 199.6
LTE 1732.50 4144.0 4144.0 0.0 200.0 200.0
CDMA 1732.50 1259.0 1259.0 0.0 200.0 200.0
Band 5, uplink
Signal Signal Occupied Occupied Delta Delta Limit Margin
Type Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHz] SG [kHz] Booster [kHz] Bandwidth Bandwidth [kHZz]]
[kHZz] [kHz]
GSM 836.50 246.8 247.0 0.2 200.0 199.8
LTE 836.50 4106.0 4178.0 72.0 200.0 128.0
CDMA 836.50 1259.0 1263.4 4.3 200.0 195.7
Band 12, uplink
Signal Signal Occupied Occupied Delta Delta Limit Margin
Type Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHz] SG [kHz] Booster [kHz] Bandwidth Bandwidth [kHz]
[kHZz] [kHZz]
GSM 707.00 247.0 247.6 0.6 200.0 199.4
LTE 707.00 4122.0 4174.0 52.0 200.0 148.0
CDMA 707.00 1259.0 1259.0 0.0 200.0 200.0
Band 13, uplink
Signal Signal Occupied Occupied Delta Delta Limit Margin
Type Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHz] Booster [kHz] Bandwidth Bandwidth [kHz]
[kHZz] [kHZz]
GSM 782.00 247.0 247.0 0.0 200.0 200.0
LTE 782.00 4138.0 4156.0 18.0 200.0 182.0
CDMA 782.00 1259.0 1259.0 0.0 200.0 200.0

Remark: Please see next sub-clause for the measurement plot.
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4.12.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, "WORST CASE")

First plot shows bandwidth measured at signal generator output
Second plot shows bandwidth at output of EUT

Frequency Band = Band 2, Direction = Downlink, Signal Type = GSM

Date: 5.JAN 2017 2001525

Date: 5.JAN.2017 20:18:21

Spectrum UE Spectrum P
Ref Level 0.00 dBm ) RBW 3 kHz Ref Level 0.00 dém ) RBW 3 kHz
Alt 15 dB  SWT 6323 us O VBW 10kHz  Mode FFT Att 15d8  SWT 6323 ps O VBW 10kHz Mode FFT
@ 1Pk Max @ 1Pk Max
M1[1] -33.64 dBm| mi[1] -23.03 dBm
1.960005100 GHz 1.960005100 GHz|
-10 d Occ Bu 247 ieiz] -10 o 0ce Bw 247.000000000 kHz
- - NJVJ\" =
-30 di k3 30 d W
TN, i It
-4 df -40 di
bl At / i
S0 df 50 di / \t
o /j/’/f W’\\ o A Y\M
70 d mwr\ 70 di
JJJW \Mw\’k P ]
-80 d -80 df
PSRl e [, - 90 d
CF 1.06 GHz 5000 pts Span 1.0 MHz || CF 1.96 GHz 5000 pts Span 1.0 MHz
)i Measuring... QLD &0 s i Measuring... QULLLLLLD L ey

Frequency Band = Band 2, Direction = Uplink, Signal Type = GSM

Date: 6 JAN.2017 15:36:49

o
Spectrum Spectrum2 (%) oo Spectrum  [[Spectrum2 (0 A
Ref Level 20,00 dém RBW 3 kHz Ref Level 20.00 dBm © RBW 3 kHz
Att 35dB  SWT 632.3 ys O VBW 10kHz  Mode auto FFT Att 36 dB  SWT 632.3 s © VBW 10kHz Mode suto FFT
@ 1Pk Max @ 1Pk Max
M1[1] 0.59 dBm| mi[1] 10.60 dBm|
1.879982100 GH| M1 1.879982100 GHz
10d Occ Bw 247 Kriz]lf 1o @ T Occ Bw 247.200000000 kHz|
M1 NM
o /‘J‘/V"Y W o ] \
-10dl ’;W'{ .\‘g\ -10d / \\
-2od 20 df /
40 di ’“M. \A -40 di
50l /f/d W\\/\ﬂ o M i h‘*/\
o _,w/‘f/ i M
ol Mw -70d
CF 1.88 GHz 5000 pts Span 1.0 MHz ||| CF 1.88 GHz 5000 pts Span 1.0 MHz
> T TeOTR0TT
i Measuring... W I Measuring... b ix s/

Date: 6.JAN2017 15:42:56

Frequency Band = Band 2, Direction = Downlink, Signal Type = CDMA

Date: 5JAN.2017 20:12:10

Date: 5JAN.Z017 20:11:26
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Spectrum UE Spectrum N
Ref Level 0.00 dBm RBW 30 kHz Ref Level 0.00 dBm RBW 30 kHz
Att 15 B8  SWT 63.2 us O VBW 100 kHz  Mode Auto FFT Att 15d8  SWT 63.2 s O YBW 100kHz Mode Auto FFT
@ 1Pk nax @ 1Pk Max
M1[1] -33.06 dBm| m1[1] -22.37 dBm)|
1.96000000 GHz| 1.96000000 GHZ|
-10 d Occ Bw 1.259044863 MHz|[| -L0 d Oce By 1.259044863 MHz
-20 df -20 L
30 d oy a0 di 11
40 d T4 \"""\/uJ -40d / \
-50 df /7 \ -50 / \
-60 d / \ -60 df / \
70 df 7o
/ \ I
AR B A 80 d
-50 d -50 d
CF 1.96 GHz 691 pts Span 3.0 MHz || CF 1.96 GHz 691 pts Span 3.0 MHz
—
i Measuring.. ML G0 T o il emsarman GR 1) T
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Date: 5.JAN.2017 19:42:42

Frequency Band =

Date: 5.JAN. 2017 19:44:17

Band 2, Direction

o
Spectrum = Spectrum Y
Ref Level 20,00 dém RBW 20 kHz Ref Level 20.00 dem RBW 30 kHz
att 35 dB  SWT 63.2 s ® VBW 100kHz Mode Auto FFT Att 35dB_SWT 632 ps © VBW 100 kH2a Mode Auto FFT
@ 1Pk Max @ 1Pk Max
M1[1] -1.97 dBm| mMi[1] 7.28 dBm|
1.88000000 GHz 1.88000000 GH2|
10 df Oce Bw i mMHz||| 10 o W‘ -Occ Bw 1.259044863 MHz|
o I e 77/ e
o LN I s / \
20 di 20 df / \
-30 di // \\ a0 d k
-40 / \ | 40
50 di -0 df
| ~50-der / \ -60 df
0 70 df
CF 1.88 GHz 691 pts Span 3.0 MHz CF 1.88 GHz 691 pts Span 3.0 MHz
et -
i Measuring... @UOLLLD W0 L 1 Measuring... L g Sy 7

= Downlink, Signal Type = LTE

Date! 6.JAN2017

Date: 6.JAN.2017 16:26:58

S Spectrum2  ® = ([Sheamump) Seectrum2  ®) =
Ref Level 0.00 dm RBW 100 kHz Ref Level 0.00 dbm RBW 100 kHz
Att 15d8  SWT 19us © YBW 300 kHz Mode Auto FFT Att 1508 SWT 10us © VBW 300 kHz Mode Auto FFT
[@1Fk Max [@1Pk Max

mi[1] -35.09 dBm| Mi[1] -23.73 dBm|

1.95904900 GHz 1.05904900 CHz
-10d oce Bw 4.1 wnz]fl -10 o oce Bw 4.154000000 MHZ|
20d -20d i
| SEVRE WSV VN
-a0d i -30d
//\MWW
-40 d -40d / \
sod //y \ 50 d
-60 d / \ -5p-dp
70 d 70 d
JW\NMM.W—V/ TS v o
80 d 80 d
o0 d o0 d
GF 1,96 GHz 5000 pts Span 10.0 MHz || CF 1.96 GHz 5000 pts Span 10.0 MHz
— L M A
11 Measuring... | s i Measuring... » i ey

Frequency Band = Band 2, Direction = Uplink, Signal Type = LTE

Date! 6.JAN.2017 15:38:24

Date: 6.JAN.2017 15:41:03
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Spectrum. Spectrum2 (@ by Spectrum 2 (® o
Ref Level 20.00 dBm RBW 100 kHz Ref Level 20.00 deém RBW 100 kHz
Att 35dB SWT 19 ps & VBW 300 kHz _ Mode Auto FFT An 35dB  SWT 19 ps O VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
M1[1] -2.31 dBm)| mi[1] 5.63 dBm)|
1.87950500 GHz]| 1.87950500 GHZ|
10d Oce Bw 4.1 mHz|ff 20 @ - Occ Bw 4.144000000 MHZ
RS SV VYN
0 d b1 04 5
Lo P fons o ‘i\
10 df T 2 10 dl / \
20 di / \ 20 di
-30 df / \ a0 di
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PO I L P
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CF 1.88 GHz 5000 pts Span 10.0 MHz J|| CF 1.88 GHz 5000 pts — Span 10.0 MHz
) Measuring... Y an i g T
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Frequency Band = Band 4, Direction = Downlink, Signal Type = GSM

Date: 5.JAN.2017 20:21:51

Frequency Band = Band 4, Direction = Uplink, S

Date: 5.JAN.2017 20:20:17

ignal Type = GSM

] o
Spectrum ﬂg Spectrum Y
Ref Level 0,00 dBm RBW 3 khz Ref Level 0,00 d&m RBW 3 kHz
Att 15 dB SWT 6323 ps O VBW 10kHz Mode FFT Att 15dB  SWT 6323 s © YBW 10kHz Mode FFT
@17k Max (@ 1Pk Max
mM1[1] -32.71 dBm| mi[1] -22.83 dBm|
2.132503700 GHz] 2.132503700 GHz
-10 df Occ By 247 kHzff -10 ¢ Occ Bw 246.600000000 kHz|
204 20 d M W
04 1 -30d
’ WW JT?V ’Ui
_and -40d
bl s / 4
S0 d / ,‘v\ s0d // \‘
-60 d // \ -60 d p[/\/, i “«\,MM
70 di o i -70
f/'v \%\« ] —
-80 d .\}\ 80 d
” Wil MM ]| -90 o
CF 2.1325 GHz 5000 pts Span 1.0 MHz ||| CF 2.1325 GHz 5000 pts _ Span 1.0 MHz
1 Measuring... QUL 20 L) il Measuring... @ [ “"m—m,n p

Date: 6, JAN.2017 15/49:50

JAN2017 15,

[ o
Spectrum Spe | Spectrum E K 7S
Ref Level 20.00 dBm O RBW 3 Kz Ref Level 20,00 dBm » RBW 3 kHz
Ate 35dB  SWT 6323 ps O VBW 10kHz Mode Auto FFT Lalis 3608 SWT 632.3ps O VBW 10kHz Mode 4uto FFT
@ 1Pk Max @ 1Pk Max
M1[1] -10.21 dem| M1[1] 1.25 dBrm|
1.732516500 GHz| 1.732516500 GHz|
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— p—
1 Measuring... B i y 11 reasuring... yix Fisisits

Frequency Band = Band 4, Direction = Downlink, Signal Type = CDMA

Date: 5.JAN2017 20:09:35

Date: 5.JAN.2017 20:10:55
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Spectrum UAI Spectrum o
Ref Level 0.00 dBm RBW 30 kHz Ref Level 0.00 dgm RBW 30 kHz
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Date: 5.JAN.2017 19:47:22

Date: 5.JAN.2017 19:45:49

Spectrum 2 spectrum b
Ref Level 20.00 dBm RBW 30 kHz Ref Level 20.00 dBm RBW 30 kHz
Att 35 dB_ SWT 63.2 ys @ VBW 100 kHz__ Mode auto FFT At 35dB  SWT 63.2 s © YBW 100 kHz  Mode Auto FFT
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Frequency Band = Band 4, Direction = Downlink, Signal Type = LTE

Date: 6.JAN.2017 16:24:42

Date! 6.JAN.2017 16:26:08

Spectrum 2 oS
S s O = [P specrum 2 ®) (Z
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Frequency Band = Band 4, Direction = Uplink, Signal Type = LTE

Date: 6.JAN.2017 15:48:20

Date: 6. JAN2017 15:46:26
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Frequency Band = Band 5, Direction = Downlink, Signal Type = GSM

Date! 5. JAN.2017 20:24:45

Frequency Band = Band 5, Direction =

Date: 5.JAN.2017 20:26:15

Uplink, Signal Type = GSM
[ o
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Frequency Band = Band 5, Direction = Downlink, Signal Type = CDMA
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Spectrum A [ spectrum s
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Frequency Band = Band 5, Direction = Downlink, Signal Type = LTE

G
Spectrum Spectrum 2 @] = spectrum2  ® =
Ref Level 0.00 dém REW 100 FE Ref Level 0.00 dBm RBW 100 kifz
att 15 dB  SWT 15 s © VBW 300 kiz | Mode Auto FET At 15dE  SWT 10ps O VBW 300 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
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i
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Date: 6.JAN.2017

16:22:08
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Frequency Band = Band 5, Direction = Uplink, Signal Type = LTE

Date: 6.JAN.2017 15:

TEST REPORT REFERENCE:

Date: 6 JAN.201

MDE_NOVER_1615_FCCa_REV1

o
Spectrum Spectrum 2 @L R E m Spectrum 2z @) =
Ref Level 20.00 dem RBW 100 kHz 120.00 dBm RBW 100 kHz
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M1[1] -2.66 dBm| mi[1] 4.99 dBm)|
836.79700 MHZ 836.79700 MHz|
10 0ce By 4.1 mHzf 10 T——0cc By 4.178000000 MHzZ]
LAma
0d b1 od b 2
IETRUNRYPS JWvis|
i d
10 df 2 10 // \
e / \ S S
40 d / \ -40 o
50 d / -50 df
T e A v PYNPPVAY
60 df -60 df
70 db S04
CF 836.5 MHz 5000 pts Span 10.0 MHz J| GF 836.5 MHz 5000 pts Span 10.0 MHz
T S
i | Measurng.. Pl s 4 ( Measuring... D X ;

I5:55:33

Page 108

7

of 143



Frequency Band = Band 12, Directi

on = Downlink,

layers

A Bureau Veritas Group Company

y

Signal Type = GSM

Date: 5. JAN.2017 20:30:22

Frequency Band

Spectrum 2= spectrum b
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Date: 5.JAN.2017 20:28:28

i

Band 12, Direction = Uplink, Signal Type = GSM

Date: 6. JAN.2017 16:0

1:57

Frequency Band = Band 12, Direction = Downlink, Signal Type =

o
Spectrum (x). o[ Spectrum  [[Spestmimz () S
Ref Level 20.00 dBm RBW 3 kHz Ref Level 20.00 dem RBW 3 kHz
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Spectrum = [ Spectrum T
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Date: 5.JAN.2017 19:53:54
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Spectrum | Spectrum ™
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Spectrum Spectrum 2 ®] b Spectrum 2 = @ A
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Frequency Band = Band 13, Direction = Downlink, Signal Type = GSM
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4.13 OSCILLATION RESTART

Standard

The test was performed according to:
KDB 935210 D03

4.13.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the signal booster Anti-Oscillation

limits and requirements as specified in §§ 20.21(e)(8)(ii)(A for wideband consumer signal
boosters.

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

Donor Port Server Port

Directional
coupler;
20dB

Variable RF
RF Bandpass Attenuator
RSP

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.11.2; Oscillation Restart

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.

4.13.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21 (e)(8)(ii)(A)

Anti-Oscillation. Consumer boosters must be able to detect and mitigate (i.e., by automatic
gain reduction or shut down), any oscillations in uplink and downlink bands. Oscillation
detection and mitigation must occur automatically within 0.3 seconds in the uplink band and
within 1 second in the downlink band. In cases where oscillation is detected, the booster must
continue mitigation for at least one minute before restarting. After five such restarts, the
booster must not resume operation until manually reset.
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4.13.3TEST PROTOCOL

Ambient temperature: 23 °C
Air Pressure: 1010 hPa
Humidity: 30 %

Band 2, downlink

Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin

ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart | Detecti Restart | Restart | on on on
on Time | Time[s] | s on Time | Time s Limit Detecti Restart | Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
1960.0 206.6 62.4 4 300.0 60.0 5 93.4 2.4 1

Band 4, downlink

Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin

ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart | Detecti Restart | Restart | on on on
on Time | Time[s] | s on Time | Time s Limit Detecti Restart | Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
2132.5 212.6 62.4 4 1000.0 60.0 5 787.4 2.4 1

Band 5, downlink

Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin

ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart | Detecti Restart | Restart | on on on
on Time | Time [s] | s on Time | Time s Limit Detecti Restart | Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
881.5 207.5 62.4 4 1000.0 60.0 5 792.5 2.4 1

Band 12, downlink

Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin

ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart Detecti Restart Restart | on on on
onTime | Time[s] | s on Time | Time s Limit Detecti Restart | Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
737.0 211.0 62.4 4 1000.0 60.0 5 789.0 2.4 1

Band 13, downlink

Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin

ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart | Detecti Restart | Restart | on on on
on Time | Time[s] | s on Time | Time s Limit Detecti Restart | Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
751.0 206.9 62.4 4 1000.0 60.0 5 793.1 2.4 1
Band 2, uplink
Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin
ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart | Detecti Restart | Restart | on on on
on Time | Time[s] | s on Time | Time s Limit Detecti Restart | Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
1880.0 36.1 62.3 4 300.0 60.0 5 263.9 2.3 1
Band 4, uplink
Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin
ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart | Detecti Restart | Restart | on on on
on Time | Time [s] | s on Time | Time s Limit Detecti Restart | Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
1732.5 149.5 62.3 4 300.0 60.0 5 150.5 2.3 1
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Band 5, uplink
Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin

ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart | Detecti Restart | Restart | on on on
on Time | Time[s] | s on Time | Time s Limit Detecti Restart | Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
836.5 149.4 62.3 4 300.0 60.0 5 150.6 2.3 1

Band 12, uplink
Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin

ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart Detecti Restart Restart | on on on
onTime | Time[s] | s on Time | Time s Limit Detecti Restart Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
707.0 149.8 62.3 4 300.0 60.0 5 150.2 2.3 1

Band 13, uplink
Freque | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Oscillati | Margin Margin Margin

ncy on on on on on on Oscillati | Oscillati | Oscillati
[MHz] Detecti Restart Restart Detecti Restart Restart | on on on
onTime | Time[s] | s on Time | Time s Limit Detecti Restart | Restart
[ms] Limit Limit on Time | Time s
[ms] [s] [ms] [s]
782.0 149.2 62.7 4 300.0 60.0 5 150.8 2.7 1

Remark: Please see next sub-clause for the measurement plot.

4.13.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, "WORST CASE")

First plot shows oscillation detection time
Second plot shows restart time
Third plot shows restart attempts
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4.14 OSCILLATION SHUTDOWN OR MITIGATION

Standard

The test was performed according to:
KDB 935210 D03

4.14.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the signal booster Anti-Oscillation

limits and requirements as specified in §§ 20.21(e)(8)(ii)(A for wideband consumer signal
boosters.

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

Signal Generator
SMBYV

Directional RF Bandpass
coupler;
20dB

Variable RF

Attenuator
RSP

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.11.3; Oscillation Mitigation/Shutdown

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.

4.14.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21 (e)(8)(ii)(A)

Anti-Oscillation. Consumer boosters must be able to detect and mitigate (i.e., by automatic
gain reduction or shut down), any oscillations in uplink and downlink bands. Oscillation
detection and mitigation must occur automatically within 0.3 seconds in the uplink band and
within 1 second in the downlink band. In cases where oscillation is detected, the booster must
continue mitigation for at least one minute before restarting. After five such restarts, the
booster must not resume operation until manually reset.
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KDB 935210 D03 7.11.3 f6)

The procedure of 7.11.3 f1) to 7.11.3 f5) allows the spectrum analyzer trace to stabilize, and
verification of shutdown or oscillation level measurement must occur within 300 seconds.?

The time response requirements are provisional and are as determined by the ANSI ASC C63e
task group in collaboration and consultation with FCC OET Laboratory Division staff.

4.14.3TEST PROTOCOL

Ambient temperature: 23 °C
Air Pressure: 1010 hPa
Humidity: 30 %
Band 2, downlink
Frequency Oscillator Oscillator Oscillator Oscillator Delta Limit Margin
[MHZz] Frequency Max. Frequency Min. Power | Max.- Delta Delta
Max. Power Power Min. Power [dBm] Min. Max.- Max.-
[MHZz] [dBm] [MHZz] Power Min. Min.
[dBm] Power Power
[dBm] [dBm]
1932.5 1886.2 -80.4 1891.9 -87.4 7.0 12.0 5.0
Band 4, downlink
Frequency Oscillator Oscillator Oscillator Oscillator Delta Limit Margin
[MHZz] Frequency Max. Frequency Min. Power | Max.- Delta Delta
Max. Power Power Min. Power [dBm] Min. Max.- Max.-
[MHZz] [dBm] [MHZz] Power Min. Min.
[dBm] Power Power
[dBm] [dBm]
2112.5 2127.7 -79.9 2133.1 -86.1 6.2 12.0 5.8
Band 5, downlink
Frequency Oscillator Oscillator Oscillator Oscillator Delta Limit Margin
[MHZz] Frequency Max. Frequency Min. Power | Max.- Delta Delta
Max. Power Power Min. Power [dBm] Min. Max.- Max.-
[MHZz] [dBm] [MHZz] Power Min. Min.
[dBm] Power Power
[dBm] [dBm]
871.5 880.3 -75.3 882.1 -85.9 10.6 12.0 1.4
Band 12, downlink
Frequency Oscillator Oscillator Oscillator Oscillator Delta Limit Margin
[MHZz] Frequency Max. Frequency Min. Power | Max.- Delta Delta
Max. Power Power Min. Power [dBm] Min. Max.- Max.-
[MHZz] [dBm] [MHZz] Power Min. Min.
[dBm] Power Power
[dBm] [dBm]
730.5 738.5 -83.1 736.1 -86.3 3.2 12.0 8.8
Band 13, downlink
Frequency Oscillator Oscillator Oscillator Oscillator Delta Limit Margin
[MHZz] Frequency Max. Frequency Min. Power | Max.- Delta Delta
Max. Power Power Max. Power [dBm] Min. Max.- Max.-
[MHZz] [dBm] [MHZz] Power Min. Min.
[dBm] Power Power
[dBm] [dBm]
748.5 751.6 -75.4 754.8 -86.2 10.8 12.0 1.2

For all bands in uplink the booster switched not on with the in the KDB specified input power settings.

Remark: Please see next sub-clause for the measurement plot.
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4.14.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, "WORST CASE")
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Frequency Band = Band 5, Direction = Downlink
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Frequency Band = Band 13, Direction = Downlink
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4.15 RADIATED SPURIOUS EMISSIONS

Standard

The test was performed according to:
KDB 935210 D03

4.15.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable radiated spurious
emission measurements per § 2.1053

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

Spectrum
Analyser
FSWA43

m Amplifier
\ﬁ Filter

g D Switch Unit

Turntable/tilt device

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.12; Radiated Spurious Emissions

The test set-up was made in accordance to the general provisions of ANSI C63.4 in a typical
installation configuration. The Equipment Under Test (EUT) was set up on a non-conductive
table 1.0 x 2.0 m2 in the semi-anechoic chamber. The influence of the EUT support table that
is used between 30-1000 MHz was evaluated.

The measurement procedure is implemented into the EMI test software EMC32 from R&S.
Exploratory tests are performed at 3 orthogonal axes to determine the worst-case orientation
of a body-worn or handheld EUT. The final test on all kind of EUTs is also performed at 3 axes.
A pre-check is performed while the EUT is powered from a DC power source.

1. Measurement above 30 MHz and up to 1 GHz

Step 1: Preliminary scan

This is a preliminary test to identify the highest amplitudes relative to the limit.
Settings for step 1:

- Antenna distance: 3 m

- Detector: Peak-Maxhold / Quasipeak (FFT-based)

- Frequency range: 30 - 1000 MHz
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- Frequency steps: 30 kHz

- IF-Bandwidth: 120 kHz

- Measuring time / Frequency step: 100 ms

- Turntable angle range: —-180° to 90°

- Turntable step size: 90°

- Height variation range: 1 -3 m

- Height variation step size: 2 m

- Polarisation: Horizontal + Vertical

Intention of this step is, to determine the radiated EMI-profile of the EUT. Afterwards the
relevant emissions for the final measurement are identified.

Step 2: Adjustment measurement

In this step the accuracy of the turntable azimuth and antenna height will be improved. This is
necessary to find out the maximum value of every frequency.

For each frequency, which was determined the turntable azimuth and antenna height will be
adjusted. The turntable azimuth will slowly vary by £ 45° around this value. During this action,
the value of emission is continuously measured. The turntable azimuth at the highest emission
will be recorded and adjusted. In this position, the antenna height will also slowly vary by +
100 cm around the antenna height determined. During this action, the value of emission is
also continuously measured. The antenna height of the highest emission will also be recorded
and adjusted.

- Detector: Peak — Maxhold

- Measured frequencies: in step 1 determined frequencies

- IF - Bandwidth: 120 kHz

- Measuring time: 100 ms

- Turntable angle range: * 45 °© around the determined value

- Height variation range: £ 100 cm around the determined value

- Antenna Polarisation: max. value determined in step 1

Step 3: Final measurement with QP detector

With the settings determined in step 3, the final measurement will be performed:
EMI receiver settings for step 4:

- Detector: Quasi-Peak (< 1 GHz)

- Measured frequencies: in step 1 determined frequencies

- IF - Bandwidth: 120 kHz

- Measuring time: 1 s

After the measurement a plot will be generated which contains a diagram with the results of
the preliminary scan and a chart with the frequencies and values of the results of the final
measurement.

3. Measurement above 1 GHz

The following modifications apply to the measurement procedure for the frequency range
above 1 GHz:

Step 1:

The Equipment Under Test (EUT) was set up on a non-conductive support (tilt device) at 1.5 m
height in the fully-anechoic chamber.

All steps were performed with one height (1.5 m) of the receiving antenna only.

The EUT is turned during the preliminary measurement across the elevation axis, with a step
size of 90 °.

The turn table step size (azimuth angle) for the preliminary measurement is 45 °.

Step 2:

Due to the fact, that in this frequency range the test is performed in a fully anechoic room, the
height scan of the receiving antenna instep 2 is omitted. Instead of this, a maximum search
with a step size £ 45° for the elevation axis is performed.
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The turn table azimuth will slowly vary by £ 22.5°,
The elevation angle will slowly vary by £ 45°

EMI receiver settings (for all steps):

- Detector: Peak, Average

- IF Bandwidth = 1 MHz

Step 3:

Spectrum analyser settings for step 3:

- Detector: Peak / Average

- Measured frequencies: in step 1 determined frequencies
- IF - Bandwidth: 1 MHz

- Measuring time: 1 s

4.15.2TEST 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.

FCC Part 20, § 20.21(e)(8)(i)(E)

Out of Band Emission Limits. Booster out of band emissions (OOBE) shall be at least 6 dB
below the FCC's mobile emission limits for the supported bands of operation. Compliance to
OOBE limits will utilize high peak-to-average CMRS signal types.

Part 22, Subpart H - Cellular Radiotelephone Service; Band 5 (Cellular)

§ 22 917 - Emission limitations for cellular equipment

(a) Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43 + 10 log(P) dB.

Part 24 E - Personal Communication Services

§ 24.238 - Emission limitations for Broadband PCS equipment; Band 2 (Broadband PCS)

(a) Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43 + 10 log(P) dB.

Part 27 - Miscellaneous Wireless Communication Services;

Band 4 (AWS-1)

§ 27.53 (h) - Emission limits
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(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.

(2) Additional protection levels. Notwithstanding the foregoing paragraph (h)(1) of this
section:

(i) Operations in the 2180-2200 MHz band are subject to the out-of-band emission
requirements set forth in §27.1134 for the protection of federal government operations
operating in the 2200-2290 MHz band.

(ii) For operations in the 2000-2020 MHz band, the power of any emissions below 2000 MHz
shall be attenuated below the transmitter power (P) in watts by at least 70 + 10 log10(P) dB.
(iii) For operations in the 1915-1920 MHz band, the power of any emission between 1930-
1995 MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10
logio(P) dB.

(iv) For operations in the 1995-2000 MHz band, the power of any emission between 2005-
2020 MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10
logio(P) dB.

Band 12 (Lower 700 MHz)

§ 27.53 (g) — Emission limits

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 13 (Upper 700 MHz)
§ 27.53 (c), (f) — Emission limits

(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
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(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.

(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.

4.15.3TEST PROTOCOL

Ambient temperature: 23 °C

Air Pressure: 1020 hPa

Humidity: 36 %

Band 2, downlink; Center frequency: 1960.00 MHz

Spurious Freq. Spurious Level | Pin [dBm] Detector RBW [kHz] | Limit Margin to
[MHZz] [dBm] [dBm] Limit [dB]
- - -29.6 RMS 1000 -13.0 >10

Band 4, downlink; Center frequency: 2132.50 MHz

Spurious Freq. Spurious Level | Pin [dBm] Detector RBW [kHz] | Limit Margin to
[MHZz] [dBm] [dBm] Limit [dB]
- - -29.6 RMS 1000 -13.0 >10

Band 5, downlink; Center frequency: 881.5.0 MHz

Spurious Freq. Spurious Level | Pin [dBm] Detector RBW [kHz] | Limit Margin to
[MHZz] [dBm] [dBm] Limit [dB]
- - -26.8 RMS 100 -13.0 >10

Band 12, downlink; Center frequency: 737.00 MHz

Spurious Freq. Spurious Level | Pin [dBm] Detector RBW [kHz] | Limit Margin to
[MHZz] [dBm] [dBm] Limit [dB]
- - -23.3 RMS 100 -13.0 >10

Band 13, downlink; Center frequency: 751.00 MHz

Spurious Freq. Spurious Level | Pin [dBm] Detector RBW [kHz] | Limit Margin to
[MHZz] [dBm] [dBm] Limit [dB]
- - -23.2 RMS 100 -13.0 >10
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Ambient temperature: 23 °C

Air Pressure: 1020 hPa

Humidity: 38 %

Band 2, uplink; Center frequency: 1880.00 MHz

Spurious Freq. Spurious Level Pin Detector | RBW Limit Margin to Limit
[MHz] [dBm] [dBm] [kHz] [dBm] [dB]

1949.0 -22.0 1.0 RMS 1000 -13.0 9.0

Band 4, uplink; Center frequency: 1732.50 MHz

Spurious Freq. Spurious Level Pin Detector | RBW Limit Margin to Limit
[MHz] [dBm] [dBm] [kHz] [dBm] [dB]

1750.6 -16.0 1.4 RMS 1000 -13.0 3.0

Band 5, uplink; Center frequency: 836.50 MHz

Spurious Freq. Spurious Level Pin Detector | RBW Limit Margin to Limit
[MHz] [dBm] [dBm] [kHz] [dBm] [dB]

- - 2.4 RMS 100 -13.0 >10

Band 12, uplink; Center frequency: 707.00 MHz

Spurious Freq. Spurious Level Pin Detector | RBW Limit Margin to Limit
[MHz] [dBm] [dBm] [kHz] [dBm] [dB]

- - 1.7 RMS 100 -13.0 >10

Band 13, uplink; Center frequency: 782.00 MHz

Spurious Freq. Spurious Level Pin Detector | RBW Limit Margin to Limit
[MHz] [dBm] [dBm] [kHz] [dBm] [dB]

- - 1.1 RMS 100 -13.0 >10

Remark: Please see next sub-clause for the measurement plot.

4.15.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, "WORST CASE")
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Frequency Band = Band 2, Direction = Uplink
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Frequency Band = Band 4, Direction = Uplink

Level in dBm

30M 50 60 a0 100M 200 300 400 500 800 1G
Frequency in Hz

!
n
[=]
Il

LI N B B A I S |

Level indBm

1G 2G 3G 4G 5G =3 =1 105G 22G

Freauency in Hz

Critical Fregs

Frequency MaxPeak | Limit | Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Elevation | Corr.

(MHz) (dBm) (dBm) (dB) Time (kHz) (cm) (deg) (deg) (dB)
(ms)

1750.550000 -13.79 -13.00 0.79 150.0 H -146.0 -104 -65.1

Final Result

Frequency MaxPeak | Limit | Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Elevation | Corr.

(MHz) (dBm) (dBm) (dB) Time (kHz) (cm) (deg) (deg) (dB)
(ms)

1750.550000 -15.96 -13.00 2.96 1000.0 1000.000 150.0 H -146.0 -10.3 -65.1
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Frequency Band = Band 12, Direction = Downlink
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1 R&S TS8997
EN300328/301893 Test Lab
Ref.No. | Device Name | Description Manufacturer | Serial Number Last Calibration
Calibration Due
1.1 OSP120 Switching Unit |Rohde & Schwarz (101158 2016-11 2018-11
with integrated
power meter
1.2 A8455-4 4 Way Power -
Divider (SMA)
1.3 Fluke 177 Digital Fluke Europe B.V. [86670383 2016-02 2018-02
Multimeter 03
(Multimeter)
1.4 Opus10 THI ThermoHygro |Lufft Mess- und 7482 2015-02 2017-02
(8152.00) Datalogger 03 |Regeltechnik
(Environ) GmbH
1.5 SMB100A Signal Rohde & Schwarz (107695 2014-06 2017-06
Generator 9
kHz - 6 GHz
1.6 FSV30 Signal Analyzer|Rohde & Schwarz (103005 2016-02 2018-02
10 Hz - 30 GHz
1.7 SMBV100A Vector Signal [Rohde & Schwarz (259291 2016-10 2019-10
Generator 9
kHz - 6 GHz
1.8 SMBV100A Vector Signal [Rohde & Schwarz (260001 2016-01 2016-01
Generator 9
kHz - 6 GHz
1.9 1515 / 93459 |Broadband Weinschel LN673
Power Divider |Associates
SMA (Aux)
1.10 Datum, Model: |Rubidium Datum-Beverly 5489/001 2016-06 2017-06
MFS Frequency
Standard
1.11 PJ Band 2 Taiyo Yuden 3100110400477
D6PF1G960M3BDuplexer 2000
6-QP
1.12 PJ Band 4 Taiyo Yuden -
D6PF2G132M3D|Duplexer
9-QP
1.13 PJ Band 5 Taiyo Yuden 3100110400563
D5DA881M5K2 Duplexer 1000
E2-QP
1.14 PJ Band 12 Taiyo Yuden -
D5PF737M5M3 |Duplexer
N9-Q P
1.15 PJ Band 13 Taiyo Yuden 3100110400479
D5DA782M0OK2]Duplexer 6001
6-QP
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Ref.No. | Device Name | Description Manufacturer | Serial Number Last Calibration
Calibration Due
1.16 A2023-10 Directional AtlanTecRF -
(2x) Coupler
2 Radiated Emissions
Lab to perform radiated emission tests
Ref.No. | Device Name | Description Manufacturer | Serial Number Last Calibration
Calibration Due
2.1 3160-09 Standard Gain |[EMCO Elektronic [00083069
/ Pyramidal GmbH
Horn Antenna
26.5 GHz
2.2 WHKX 7.0/18G-|High Pass FilterWainwright 09
8SS
2.3 5HC3500/1800 [High Pass Filter(Trilithic 200035008
0-1.2-KK
2.4 Datum MFS Rubidium Datum GmbH 002 2016-09 2017-09
Frequency
Normal MFS
2.5 Fully Anechoic [8.80m x 4.60m|Albatross Projects [P26971-647-
Room X 4.05m (I x w 001-PRB
X h)
2.6 AM 4.0 Antenna mast |Maturo GmbH AM4.0/180/1192
0513
2.7 ESR 7 EMI Receiver / Rohde & Schwarz (101424 2016-11 2018-11
Spectrum
Analyzer
2.8 TT 1.5 WI Turn Table Maturo GmbH -
2.9 Anechoic 10.58 x 6.38 x |Frankonia none 2014-01 2017-01
Chamber 6.00 m3
2.10 Fluke 177 Digital Fluke Europe B.V. [86670383 2016-02 2018-02
Multimeter 03
(Multimeter)
2.11 ESIB 26 Spectrum Rohde & Schwarz [830482/004 2015-12 2017-12
Analyzer
2.12 Tilt device Antrieb TD1.5- |[Maturo GmbH TD1.5-
Maturo 10kg 10kg/024/37907
(Rohacell) 09
2.13 5HC2700/1275 [High Pass Filter(Trilithic 9942012
0-1.5-KK
2.14 AS 620 P Antenna mast |HD GmbH 620/37
2.15 NRV-Z1 Sensor Head A |Rohde & Schwarz [827753/005 2016-05 2017-05
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Ref.No. | Device Name | Description Manufacturer | Serial Number Last Calibration
Calibration Due
2.16 4HC1600/1275 |High Pass Filter(Trilithic 9942011
0-1.5-KK
2.17 ASP 1.2/1.8-10 |Antenna Mast |Maturo GmbH -
kg
2.18 1S4-18002600- |Broadband Miteq 849785
32-5P Amplifier 18
GHz - 26 GHz
2.19 JS4-00101800- |Broadband Miteq 896037
35-5P Amplifier 30
MHz - 18 GHz
2.20 HL 562 Ultralog new |Rohde & Schwarz |830547/003 2015-06 2018-06
biconicals
2.21 Opus10 THI ThermoHygro |Lufft Mess- und 12482 2015-03 2017-03
(8152.00) Datalogger 12 |Regeltechnik
(Environ) GmbH
2.22 1S4-00102600- |Broadband Miteq 619368
42-5A Amplifier 30
MHz - 26 GHz
2.23 HFH2-Z2 Loop Antenna |Rohde & Schwarz [829324/006 2014-11 2017-11
2.24 FSW 43 Spectrum Rohde & Schwarz (103779 2016-12 2018-12
Analyzer
2.25 Opus10 TPR ThermoAirpres |Lufft Mess- und 13936 2015-02 2017-02
(8253.00) sure Regeltechnik
Datalogger 13 |GmbH
(Environ)
2.26 Chroma 6404 |AC Power Chroma ATE INC. [64040001304
Source
2.27 3160-10 Standard Gain |EMCO Elektronic  |00086675
/ Pyramidal GmbH
Horn Antenna
40 GHz
2.28 HL 562 Ultralog |Log.-per. Rohde & Schwarz (100609 2016-04 2019-04
Antenna
2.29 PAS 2.5 - 10 kg |Antenna Mast [Maturo GmbH -
2.30 HF 907 Double-ridged |Rohde & Schwarz [102444 2015-05 2018-05
horn

The calibration interval is the time interval between “Last Calibration” and “Calibration Due”
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6 ANTENNA FACTORS, CABLE LOSS AND SAMPLE CALCULATIONS

This chapter contains the antenna factors with their corresponding path loss of the used
measurement path for all antennas as well as the insertion loss of the LISN.

6.1 LISN R&S ESH3-Z5 (150 KHZ - 30 MHZ)

cable
LISN loss
insertion | (incl. 10
loss dB
ESH3- atten-
Frequency Corr. Z5 uator)
MHz dB dB dB
0,15 10,1 0,1 10,0
5 10,3 0,1 10,2
7 10,5 0,2 10,3
10 10,5 0,2 10,3
12 10,7 0,3 10,4
14 10,7 0,3 10,4
16 10,8 0,4 10,4
18 10,9 0,4 10,5
20 10,9 0,4 10,5
22 11,1 0,5 10,6
24 11,1 0,5 10,6
26 11,2 0,5 10,7
28 11,2 0,5 10,7
30 11,3 0,5 10,8
Sample calculation
Uusn (dB pV) = U (dB pV) + Corr. (dB)
U = Receiver reading
LISN Insertion loss = Voltage Division Factor of LISN
Corr. = sum of single correction factors of used LISN, cables, switch units (if used)
Linear interpolation will be used for frequencies in between the values in the table.
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cable cable cable cable distance diimit dused
loss 1 loss 2 loss 3 loss 4 corr. (meas. (meas.
AF (inside (outside (switch (to (-40 dB/ | distance | distance
Frequency | HFH-Z2) Corr. chamber) | chamber) unit) receiver) | decade) (limit) (used)
MHz dB (1/m) dB dB dB dB dB dB m m
0,009 20,50 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,01 20,45 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,015 20,37 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,02 20,36 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,025 20,38 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,03 20,32 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,05 20,35 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,08 20,30 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,1 20,20 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,2 20,17 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,3 20,14 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,49 20,12 -79,6 0,1 0,1 0,1 0,1 -80 300 3
0,490001 20,12 -39,6 0,1 0,1 0,1 0,1 -40 30 3
0,5 20,11 -39,6 0,1 0,1 0,1 0,1 -40 30 3
0,8 20,10 -39,6 0,1 0,1 0,1 0,1 -40 30 3
1 20,09 -39,6 0,1 0,1 0,1 0,1 -40 30 3
2 20,08 -39,6 0,1 0,1 0,1 0,1 -40 30 3
3 20,06 -39,6 0,1 0,1 0,1 0,1 -40 30 3
4 20,05 -39,5 0,2 0,1 0,1 0,1 -40 30 3
5 20,05 -39,5 0,2 0,1 0,1 0,1 -40 30 3
6 20,02 -39,5 0,2 0,1 0,1 0,1 -40 30 3
8 19,95 -39,5 0,2 0,1 0,1 0,1 -40 30 3
10 19,83 -39,4 0,2 0,1 0,2 0,1 -40 30 3
12 19,71 -39,4 0,2 0,1 0,2 0,1 -40 30 3
14 19,54 -39,4 0,2 0,1 0,2 0,1 -40 30 3
16 19,53 -39,3 0,3 0,1 0,2 0,1 -40 30 3
18 19,50 -39,3 0,3 0,1 0,2 0,1 -40 30 3
20 19,57 -39,3 0,3 0,1 0,2 0,1 -40 30 3
22 19,61 -39,3 0,3 0,1 0,2 0,1 -40 30 3
24 19,61 -39,3 0,3 0,1 0,2 0,1 -40 30 3
26 19,54 -39,3 0,3 0,1 0,2 0,1 -40 30 3
28 19,46 -39,2 0,3 0,1 0,3 0,1 -40 30 3
30 19,73 -39,1 0,4 0,1 0,3 0,1 -40 30 3
Sample calculation
E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
distance correction = -40 * LOG (duimit/ dused)
Linear interpolation will be used for frequencies in between the values in the table.
Table shows an extract of values
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6.3 ANTENNA R&S HL562 (30 MHZ - 1 GHZ)

(diimit = 3 m)
cable cable cable cable distance diimit dused
AF loss 1 loss 2 loss 3 loss 4 corr. (meas. (meas.
R&S (inside (outside (switch (to (-20 dB/ | distance | distance
Frequency HL562 Corr. chamber) | chamber) unit) receiver) | decade) (limit) (used)
MHz dB (1/m) dB dB dB dB dB dB m m
30 18,6 0,6 0,29 0,04 0,23 0,02 0,0 3 3
50 6,0 0,9 0,39 0,09 0,32 0,08 0,0 3 3
100 9,7 1,2 0,56 0,14 0,47 0,08 0,0 3 3
150 7,9 1,6 0,73 0,20 0,59 0,12 0,0 3 3
200 7,6 1,9 0,84 0,21 0,70 0,11 0,0 3 3
250 9,5 2,1 0,98 0,24 0,80 0,13 0,0 3 3
300 11,0 2,3 1,04 0,26 0,89 0,15 0,0 3 3
350 12,4 2,6 1,18 0,31 0,96 0,13 0,0 3 3
400 13,6 2,9 1,28 0,35 1,03 0,19 0,0 3 3
450 14,7 3,1 1,39 0,38 1,11 0,22 0,0 3 3
500 15,6 3,2 1,44 0,39 1,20 0,19 0,0 3 3
550 16,3 3,5 1,55 0,46 1,24 0,23 0,0 3 3
600 17,2 3,5 1,59 0,43 1,29 0,23 0,0 3 3
650 18,1 3,6 1,67 0,34 1,35 0,22 0,0 3 3
700 18,5 3,6 1,67 0,42 1,41 0,15 0,0 3 3
750 19,1 4,1 1,87 0,54 1,46 0,25 0,0 3 3
800 19,6 4,1 1,90 0,46 1,51 0,25 0,0 3 3
850 20,1 4,4 1,99 0,60 1,56 0,27 0,0 3 3
900 20,8 4,7 2,14 0,60 1,63 0,29 0,0 3 3
950 21,1 4,8 2,22 0,60 1,66 0,33 0,0 3 3
1000 21,6 4,9 2,23 0,61 1,71 0,30 0,0 3 3
(diimit = 10 m)
30 18,6 -9,9 0,29 0,04 0,23 0,02 -10,5 10 3
50 6,0 -9,6 0,39 0,09 0,32 0,08 -10,5 10 3
100 9,7 -9,2 0,56 0,14 0,47 0,08 -10,5 10 3
150 7,9 -8,8 0,73 0,20 0,59 0,12 -10,5 10 3
200 7,6 -8,6 0,84 0,21 0,70 0,11 -10,5 10 3
250 9,5 -8,3 0,98 0,24 0,80 0,13 -10,5 10 3
300 11,0 -8,1 1,04 0,26 0,89 0,15 -10,5 10 3
350 12,4 -7,9 1,18 0,31 0,96 0,13 -10,5 10 3
400 13,6 -7,6 1,28 0,35 1,03 0,19 -10,5 10 3
450 14,7 -7,4 1,39 0,38 1,11 0,22 -10,5 10 3
500 15,6 -7,2 1,44 0,39 1,20 0,19 -10,5 10 3
550 16,3 -7,0 1,55 0,46 1,24 0,23 -10,5 10 3
600 17,2 -6,9 1,59 0,43 1,29 0,23 -10,5 10 3
650 18,1 -6,9 1,67 0,34 1,35 0,22 -10,5 10 3
700 18,5 -6,8 1,67 0,42 1,41 0,15 -10,5 10 3
750 19,1 -6,3 1,87 0,54 1,46 0,25 -10,5 10 3
800 19,6 -6,3 1,90 0,46 1,51 0,25 -10,5 10 3
850 20,1 -6,0 1,99 0,60 1,56 0,27 -10,5 10 3
900 20,8 -5,8 2,14 0,60 1,63 0,29 -10,5 10 3
950 21,1 -5,6 2,22 0,60 1,66 0,33 -10,5 10 3
1000 21,6 -5,6 2,23 0,61 1,71 0,30 -10,5 10 3
Sample calculation
E (dB uv/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
distance correction = -20 * LOG (duimit/ dused)
Linear interpolation will be used for frequencies in between the values in the table.
Tables show an extract of values.
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cable
cable loss 3
loss 1 (switch
(relay + cable unit,
AF cable loss 2 atten- cable
R&S inside (outside uator & loss 4 (to
Frequency HF907 Corr. chamber) | chamber) | pre-amp) | receiver)
MHz dB (1/m) dB dB dB dB dB
1000 24,4 -19,4 0,99 0,31 -21,51 0,79
2000 28,5 -17,4 1,44 0,44 -20,63 1,38
3000 31,0 -16,1 1,87 0,53 -19,85 1,33
4000 33,1 -14,7 2,41 0,67 -19,13 1,31
5000 34,4 -13,7 2,78 0,86 -18,71 1,40
6000 34,7 -12,7 2,74 0,90 -17,83 1,47
7000 35,6 -11,0 2,82 0,86 -16,19 1,46
cable
loss 4
cable (switch
loss 1 cable cable unit, used
AF (relay loss 2 loss 3 atten- cable for
R&S inside (inside (outside uator & loss 5 (to | FCC
Frequency HF907 Corr. chamber) | chamber) | chamber) | pre-amp) | receiver) | 15.247
MHz dB (1/m) dB dB dB dB dB dB
3000 31,0 -23,4 0,47 1,87 0,53 -27,58 1,33
4000 33,1 -23,3 0,56 2,41 0,67 -28,23 1,31
5000 34,4 -21,7 0,61 2,78 0,86 -27,35 1,40
6000 34,7 -21,2 0,58 2,74 0,90 -26,89 1,47
7000 35,6 -19,8 0,66 2,82 0,86 -25,58 1,46
cable
loss 1 cable cable cable cable cable
AF (relay loss 2 loss 3 loss 4 loss 5 loss 6
R&S inside (High (pre- (inside (outside (to
Frequency HF907 Corr. chamber) Pass) amp) chamber) | chamber) | receiver)
MHz dB (1/m) dB dB dB dB dB dB dB
7000 35,6 -57,3 0,56 1,28 -62,72 2,66 0,94 1,46
8000 36,3 -56,3 0,69 0,71 -61,49 2,84 1,00 1,53
9000 37,1 -55,3 0,68 0,65 -60,80 3,06 1,09 1,60
10000 37,5 -56,2 0,70 0,54 -61,91 3,28 1,20 1,67
11000 37,5 -55,3 0,80 0,61 -61,40 3,43 1,27 1,70
12000 37,6 -53,7 0,84 0,42 -59,70 3,53 1,26 1,73
13000 38,2 -53,5 0,83 0,44 -59,81 3,75 1,32 1,83
14000 39,9 -56,3 0,91 0,53 -63,03 3,91 1,40 1,77
15000 40,9 -54,1 0,98 0,54 -61,05 4,02 1,44 1,83
16000 41,3 -54,1 1,23 0,49 -61,51 4,17 1,51 1,85
17000 42,8 -54,4 1,36 0,76 -62,36 4,34 1,53 2,00
18000 44,2 -54,7 1,70 0,53 -62,88 4,41 1,55 1,91
Sample calculation
E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
Linear interpolation will be used for frequencies in between the values in the table.
Tables show an extract of values.
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6.5 ANTENNA EMCO 3160-09 (18 GHZ - 26.5 GHZ)

cable cable cable cable cable
AF loss 1 loss 2 loss 3 loss 4 loss 5
EMCO (inside (pre- (inside (switch (to
Frequency | 3160-09 Corr. chamber) amp) chamber) unit) receiver)
MHz dB (1/m) dB dB dB dB dB dB
18000 40,2 -23,5 0,72 -35,85 6,20 2,81 2,65
18500 40,2 -23,2 0,69 -35,71 6,46 2,76 2,59
19000 40,2 -22,0 0,76 -35,44 6,69 3,15 2,79
19500 40,3 -21,3 0,74 -35,07 7,04 3,11 2,91
20000 40,3 -20,3 0,72 -34,49 7,30 3,07 3,05
20500 40,3 -19,9 0,78 -34,46 7,48 3,12 3,15
21000 40,3 -19,1 0,87 -34,07 7,61 3,20 3,33
21500 40,3 -19,1 0,90 -33,96 7,47 3,28 3,19
22000 40,3 -18,7 0,89 -33,57 7,34 3,35 3,28
22500 40,4 -19,0 0,87 -33,66 7,06 3,75 2,94
23000 40,4 -19,5 0,88 -33,75 6,92 3,77 2,70
23500 40,4 -19,3 0,90 -33,35 6,99 3,52 2,66
24000 40,4 -19,8 0,88 -33,99 6,88 3,88 2,58
24500 40,4 -19,5 0,91 -33,89 7,01 3,93 2,51
25000 40,4 -19,3 0,88 -33,00 6,72 3,96 2,14
25500 40,5 -20,4 0,89 -34,07 6,90 3,66 2,22
26000 40,5 -21,3 0,86 -35,11 7,02 3,69 2,28
26500 40,5 -21,1 0,90 -35,20 7,15 3,91 2,36
Sample calculation
E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
Linear interpolation will be used for frequencies in between the values in the table.
Table shows an extract of values.
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cable cable cable cable distance diimit dused
AF loss 1 loss 2 loss 3 loss 4 corr. (meas. (meas.
EMCO (inside (outside (switch (to (-20 dB/ | distance | distance
Frequency | 3160-10 Corr. chamber) | chamber) unit) receiver) | decade) (limit) (used)
GHz dB (1/m) dB dB dB dB dB dB m m

26,5 43,4 -11,2 4,4 -15,6 3 0,5
27,0 43,4 -11,2 4,4 -15,6 3 0,5
28,0 43,4 -11,1 4,5 -15,6 3 0,5
29,0 43,5 -11,0 4,6 -15,6 3 0,5
30,0 43,5 -10,9 4,7 -15,6 3 0,5
31,0 43,5 -10,8 4,7 -15,6 3 0,5
32,0 43,5 -10,7 4,8 -15,6 3 0,5
33,0 43,6 -10,7 4,9 -15,6 3 0,5
34,0 43,6 -10,6 5,0 -15,6 3 0,5
35,0 43,6 -10,5 51 -15,6 3 0,5
36,0 43,6 -10,4 51 -15,6 3 0,5
37,0 43,7 -10,3 5,2 -15,6 3 0,5
38,0 43,7 -10,2 53 -15,6 3 0,5
39,0 43,7 -10,2 5,4 -15,6 3 0,5
40,0 43,8 -10,1 5,5 -15,6 3 0,5

Sample calculation

E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
Linear interpolation will be used for frequencies in between the values in the table.
distance correction = -20 * LOG (dviimit/ dused)
Linear interpolation will be used for frequencies in between the values in the table.
Table shows an extract of values.
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7 MEASUREMENT UNCERTAINTIES

Test Case(s) Parameter Uncertainty
7.12 - Radiated Spurious Emissions Power + 5.5dB

7.1 -Authorized Frequency Band Power + 2.9dB
7.10 - Occupied Bandwidth (99%) Frequency + 11.2 kHz
7.2 - Maximum Power Power + 2.2 dB

7.3 - Maximum Booster Gain

7.4 - Intermodulation

7.7.1 — Maximum TX Power Noise,
7.7.2 - Variable Uplink Noise

7.8 - Uplink Inactivity

7.9.1 - Variable Gain,

7.9.2 - Variable Uplink Gain Timing Power +2.2dB
7.11.2 - Oscillation Shutdown Time +1x10%s
7.11.3 - Oscillation Mitigation + 120 x 1073s
7.5 - Out-of-band emissions Power + 2.2 dB

7.6 — Conducted Spurious Emissions Frequency + 11.2 kHz

8 PHOTO REPORT

Please see separate photo report.
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