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Summary of measurement results

No. | Test Type Clause in FCC rules Verdict
1 | RF power output 2.1046/ 96.41(b) PASS
2 | Maximum Effective Isotropic Radiated Power 96.41(b) PASS
3 | Occupied Bandwidth 2.1049/ 96.41 PASS
4 | Band Edge Compliance 2.1051/96.41(e) PASS
5 | Peak-to-Average Power Ratio 96.41(g) PASS
6 | Frequency Stability 2.1055 PASS
7 | Spurious Emissions at Antenna Terminals 2.1051/96.41(e) PASS
8 | Radiates Spurious Emission 2.1051/96.41(e) PASS

Date of Testing: April 5, 2020 ~ April 15, 2020

Note: PASS: The EUT complies with the essential requirements in the standard.

FAIL: The EUT does not comply with the essential requirements in the standard.

All indications of Pass/Fail in this report are opinions expressed by TA Technology (Shanghai) Co.,

Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties were not

taken into account and are published for informational purposes only.

TA Technology (Shanghai) Co., Ltd.

TA-MB-01-042R
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1. Test Laboratory

1.1. Notes of the Test Report

This report shall not be reproduced in full or partial, without the written approval of TA technology
(shanghai) co., Ltd. The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein .Measurement Uncertainties were not taken
into account and are published for informational purposes only. This report is written to support

regulatory compliance of the applicable standards stated above.

1.2. Test facility

FCC (Designation number: CN1179, Test Firm Registration Number: 446626)

TA Technology (Shanghai) Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA (Certificate Number: 3857.01)

TA Technology (Shanghai) Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

1.3. Testing Location

Company: TA Technology (Shanghai) Co., Ltd.

Address: No.145, Jintang Rd, Tangzhen Industry Park, Pudong
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Xu Kai

Telephone: +86-021-50791141/2/3

Fax: +86-021-50791141/2/3-8000

Website: http://www.ta-shanghai.com

E-mail: xukai@ta-shanghai.com

TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 4 of 58
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2. General Description of Equipment under Test

2.3. Applicant and Manufacturer Information

Applicant

Shanghai Smawave Technology Co. ,Ltd

Applicant address

3/F, Building 8, 1001 North Qinzhou Road, Xuhui District,
Shanghai, China

Manufacturer

Shanghai Smawave Technology Co. ,Ltd

Manufacturer address

3/F, Building 8, 1001 North Qinzhou Road, Xuhui District,
Shanghai, China

2.4. General Information

EUT Description

Model MGM5607A
IMEI 862165040663070
Hardware Version V1.0

Software Version

G56_BYPASS_RB

Power Supply External power supply

Antenna Type Internal Antenna

Test Mode(s) LTE Band 48;

Test Modulation QPSK 16QAM 64QAM;

LTE Category 6

Maximum E.I.R.P LTE Band 48: 22.94dBm

Rated Power Suppl

Voltage i 3.3V

Extreme Voltage Minimum: 3V Maximum: 3.6V

Extreme Temperature | Lowest: -40°C Highest: +70°C

Operating Frequency Band Tx (MHz) Rx (MHz)
Range(s) LTE Band 48 3550-3700 3550-3700

applicant.

Note: 1. The EUT is sent from the applicant to TA and the information of the EUT is declared by the

TA Technology (Shanghai) Co., Ltd.

TA-MB-01-042R
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3. Applied Standards

According to the specifications of the manufacturer, it must comply with the requirements of the
following standards:

Test standards:

FCC 47 CFR Part 96E (2019)

ANSI / TIA-603-E

Reference standard:
FCC 47 CFR Part 2 (2019)

FCC KDB 971168 D01 Power Meas. License Digital Systems v03r0O1

TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 6 of 58
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4. Test Configuration

There is more than one SIM card slot, each one should be applied throughout the compliance test re
spectively, and however, only the worst case (SIM 1) will be recorded in this report.

Radiated measurements are performed by rotating the EUT in three different orthogonal test planes.
EUT stand-up position (Z axis), lie-down position (X, Y axis). Receiver antenna polarization
(horizontal and vertical), the worst emission was found in position (Z axis, Vertical polarization) and
the worst case was recorded.

All mode and data rates and positions were investigated. Subsequently, only the worst case
emissions are reported.

The following testing in LTE is set based on the maximum RF Output Power.

Test modes are chosen to be reported as the worst case configuration below:

Test modes are chosen as the worst case configuration below for LTE Band 48.

Bandwidth : Test
Modulation RB
Test items (MHz) Channel
5110 |15 | 20 | QPSK | 16QAM | 64QAM | 1 | 50% | 100% | L | M | H
RF poweroutput |O| O | O | O O O (0] Oo| O O 0|00
Maximum Effective
Isotropic Radiated |O | O | O | O 0] (0] O o] O 0] (ONNONNO)
Power
Occupied
Bandwidth
Band Edge
Compliance

Peak-to-Average
Power Ratio

Frequency Stability

Spurious
Emissions at
Antenna Terminals

Radiates Spurious

Emission
Note 1. The mark “O” means that this configuration is chosen for testing.
2. The mark “-” means that this configuration is not testing.
TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 7 of 58
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5. Test Case Results

5.3. RF Power Output

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

A system simulator was used to establish communication with the EUT. Its parameters were set to
force the EUT transmitting at maximum output power. The measured power in the radio frequency on
the transmitter output terminals shall be reported.

1. The transmitter output port was connected to the system simulator.
2. Set EUT at maximum power through the system simulator.
3. Select lowest, middle, and highest channels for each band and different modulation.

4. Measure and record the power level from the system simulator.

Test Setup

RF cable
EUT Base station Simulator

The loss between RF output port of the EUT and the input port of the tester has been taken into
consideration.

Limits

Rule Part 96.41(b) specifies that

Device Maximum EIRP Maximum PSD
(dBm/10MHz) (dBm/MHz)
End User Device 23 n/a

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 0.4 dB.

TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 8 of 58
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Test Results

BAND Bandwidth Modulation Channel RB Configuration Conducted
Power(dBm)
Band48 5M QPSK 55265 1RB#0 21.14
Band48 5M QPSK 55265 1RB#13 20.44
Band48 5M QPSK 55265 1RB#24 20.76
Band48 5M QPSK 55265 12RB#0 19.27
Band48 5M QPSK 55265 12RB#6 19.31
Band48 5M QPSK 55265 12RB#13 19.39
Band48 5M QPSK 55265 25RB#0 19.33
Band48 5M QPSK 55990 1RB#0 20.62
Band48 5M QPSK 55990 1RB#13 20.24
Band48 5M QPSK 55990 1RB#24 20.51
Band48 5M QPSK 55990 12RB#0 19.27
Band48 5M QPSK 55990 12RB#6 19.19
Band48 5M QPSK 55990 12RB#13 19.21
Band48 5M QPSK 55990 25RB#0 19.24
Band48 5M QPSK 56715 1RB#0 21.35
Band48 5M QPSK 56715 1RB#13 20.82
Band48 5M QPSK 56715 1RB#24 21.12
Band48 5M QPSK 56715 12RB#0 19.85
Band48 5M QPSK 56715 12RB#6 19.67
Band48 5M QPSK 56715 12RB#13 19.45
Band48 5M QPSK 56715 25RB#0 19.65
Band48 5M 16QAM 55265 1RB#0 19.48
Band48 5M 16QAM 55265 1RB#13 19.42
Band48 5M 16QAM 55265 1RB#24 19.84
Band48 5M 16QAM 55265 12RB#0 18.27
Band48 5M 16QAM 55265 12RB#6 18.43
Band48 5M 16QAM 55265 12RB#13 18.55
Band48 5M 16QAM 55265 25RB#0 18.32
Band48 5M 16QAM 55990 1RB#0 19.45
Band48 5M 16QAM 55990 1RB#13 19.33
Band48 5M 16QAM 55990 1RB#24 19.62
Band48 5M 16QAM 55990 12RB#0 18.39
Band48 5M 16QAM 55990 12RB#6 18.38
Band48 5M 16QAM 55990 12RB#13 18.31
Band48 5M 16QAM 55990 25RB#0 18.32
Band48 5M 16QAM 56715 1RB#0 20.66
Band48 5M 16QAM 56715 1RB#13 20.08
Band48 5M 16QAM 56715 1RB#24 20.33
TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 9 of 58
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Band48 5M 16QAM 56715 12RB#0 18.90
Band48 5M 16QAM 56715 12RB#6 18.84
Band48 5M 16QAM 56715 12RB#13 18.73
Band48 5M 16QAM 56715 25RB#0 18.89
Band48 10M QPSK 55290 1RB#0 21.09
Band48 10M QPSK 55290 1RB#25 20.38
Band48 10M QPSK 55290 1RB#49 20.69
Band48 10M QPSK 55290 25RB#0 19.20
Band48 10M QPSK 55290 25RB#13 19.27
Band48 10M QPSK 55290 25RB#25 19.32
Band48 10M QPSK 55290 50RB#0 19.31
Band48 10M QPSK 55990 1RB#0 20.49
Band48 10M QPSK 55990 1RB#25 20.20
Band48 10M QPSK 55990 1RB#49 20.43
Band48 10M QPSK 55990 25RB#0 19.23
Band48 10M QPSK 55990 25RB#13 19.15
Band48 10M QPSK 55990 25RB#25 19.13
Band48 10M QPSK 55990 50RB#0 19.16
Band48 10M QPSK 56690 1RB#0 21.29
Band48 10M QPSK 56690 1RB#25 20.76
Band48 10M QPSK 56690 1RB#49 21.02
Band48 10M QPSK 56690 25RB#0 19.79
Band48 10M QPSK 56690 25RB#13 19.62
Band48 10M QPSK 56690 25RB#25 19.46
Band48 10M QPSK 56690 50RB#0 19.66
Band48 10M 16QAM 55290 1RB#0 19.45
Band48 10M 16QAM 55290 1RB#25 19.40
Band48 10M 16QAM 55290 1RB#49 19.82
Band48 10M 16QAM 55290 25RB#0 18.24
Band48 10M 16QAM 55290 25RB#13 18.40
Band48 10M 16QAM 55290 25RB#25 18.50
Band48 10M 16QAM 55290 50RB#0 18.30
Band48 10M 16QAM 55990 1RB#0 19.42
Band48 10M 16QAM 55990 1RB#25 19.28
Band48 10M 16QAM 55990 1RB#49 19.55
Band48 10M 16QAM 55990 25RB#0 18.36
Band48 10M 16QAM 55990 25RB#13 18.33
Band48 10M 16QAM 55990 25RB#25 18.31
Band48 10M 16QAM 55990 50RB#0 18.32
Band48 10M 16QAM 56690 1RB#0 20.61
Band48 10M 16QAM 56690 1RB#25 20.04
Band48 10M 16QAM 56690 1RB#49 20.29
TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 10 of 58
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Band48 10M 16QAM 56690 25RB#0 18.86
Band48 10M 16QAM 56690 25RB#13 18.78
Band48 10M 16QAM 56690 25RB#25 18.70
Band48 10M 16QAM 56690 50RB#0 18.87
Band48 15M QPSK 55315 1RB#0 21.08
Band48 15M QPSK 55315 1RB#38 20.36
Band48 15M QPSK 55315 1RB#74 20.66
Band48 15M QPSK 55315 36RB#0 19.18
Band48 15M QPSK 55315 36RB#18 19.24
Band48 15M QPSK 55315 36RB#39 19.29
Band48 15M QPSK 55315 75RB#0 19.29
Band48 15M QPSK 55990 1RB#0 20.45
Band48 15M QPSK 55990 1RB#38 20.19
Band48 15M QPSK 55990 1RB#74 20.38
Band48 15M QPSK 55990 36RB#0 19.19
Band48 15M QPSK 55990 36RB#18 19.10
Band48 15M QPSK 55990 36RB#39 19.10
Band48 15M QPSK 55990 75RB#0 19.12
Band48 15M QPSK 56665 1RB#0 21.27
Band48 15M QPSK 56665 1RB#38 20.73
Band48 15M QPSK 56665 1RB#74 20.98
Band48 15M QPSK 56665 36RB#0 19.76
Band48 15M QPSK 56665 36RB#18 19.58
Band48 15M QPSK 56665 36RB#39 19.42
Band48 15M QPSK 56665 75RB#0 19.61
Band48 15M 16QAM 55315 1RB#0 19.40
Band48 15M 16QAM 55315 1RB#38 19.38
Band48 15M 16QAM 55315 1RB#74 19.79
Band48 15M 16QAM 55315 36RB#0 18.21
Band48 15M 16QAM 55315 36RB#18 18.37
Band48 15M 16QAM 55315 36RB#39 18.48
Band48 15M 16QAM 55315 75RB#0 18.27
Band48 15M 16QAM 55990 1RB#0 19.40
Band48 15M 16QAM 55990 1RB#38 19.25
Band48 15M 16QAM 55990 1RB#74 19.51
Band48 15M 16QAM 55990 36RB#0 18.34
Band48 15M 16QAM 55990 36RB#18 18.28
Band48 15M 16QAM 55990 36RB#39 18.27
Band48 15M 16QAM 55990 75RB#0 18.27
Band48 15M 16QAM 56665 1RB#0 20.59
Band48 15M 16QAM 56665 1RB#38 20.02
Band48 15M 16QAM 56665 1RB#74 20.26
TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 11 of 58
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Band48 15M 16QAM 56665 36RB#0 18.83
Band48 15M 16QAM 56665 36RB#18 18.74
Band48 15M 16QAM 56665 36RB#39 18.67
Band48 15M 16QAM 56665 75RB#0 18.83
Band48 20M QPSK 55340 1RB#0 21.05
Band48 20M QPSK 55340 1RB#50 20.35
Band48 20M QPSK 55340 1RB#99 20.64
Band48 20M QPSK 55340 50RB#0 19.15
Band48 20M QPSK 55340 50RB#25 19.22
Band48 20M QPSK 55340 50RB#50 19.26
Band48 20M QPSK 55340 100RB#0 19.26
Band48 20M QPSK 55990 1RB#0 20.41
Band48 20M QPSK 55990 1RB#50 20.15
Band48 20M QPSK 55990 1RB#99 20.37
Band48 20M QPSK 55990 50RB#0 19.14
Band48 20M QPSK 55990 50RB#25 19.06
Band48 20M QPSK 55990 50RB#50 19.05
Band48 20M QPSK 55990 100RB#0 19.07
Band48 20M QPSK 56640 1RB#0 21.24
Band48 20M QPSK 56640 1RB#50 20.71
Band48 20M QPSK 56640 1RB#99 20.95
Band48 20M QPSK 56640 50RB#0 19.72
Band48 20M QPSK 56640 50RB#25 19.55
Band48 20M QPSK 56640 50RB#50 19.38
Band48 20M QPSK 56640 100RB#0 19.57
Band48 20M 16QAM 55340 1RB#0 19.38
Band48 20M 16QAM 55340 1RB#50 19.34
Band48 20M 16QAM 55340 1RB#99 19.77
Band48 20M 16QAM 55340 50RB#0 18.18
Band48 20M 16QAM 55340 50RB#25 18.34
Band48 20M 16QAM 55340 50RB#50 18.45
Band48 20M 16QAM 55340 100RB#0 18.25
Band48 20M 16QAM 55990 1RB#0 19.36
Band48 20M 16QAM 55990 1RB#50 19.23
Band48 20M 16QAM 55990 1RB#99 19.48
Band48 20M 16QAM 55990 50RB#0 18.30
Band48 20M 16QAM 55990 50RB#25 18.26
Band48 20M 16QAM 55990 50RB#50 18.22
Band48 20M 16QAM 55990 100RB#0 18.23
Band48 20M 16QAM 56640 1RB#0 20.54
Band48 20M 16QAM 56640 1RB#50 19.98
Band48 20M 16QAM 56640 1RB#99 20.24
TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 12 of 58
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Band48 20M 16QAM 56640 50RB#0 18.80
Band48 20M 16QAM 56640 50RB#25 18.71
Band48 20M 16QAM 56640 50RB#50 18.63
Band48 20M 16QAM 56640 100RB#0 18.80
Band48 5M 64QAM 55265 1RB#0 19.48
Band48 5M 64QAM 55265 1RB#13 19.40
Band48 5M 64QAM 55265 1RB#24 19.86
Band48 5M 64QAM 55265 12RB#0 18.24
Band48 5M 64QAM 55265 12RB#6 18.30
Band48 5M 64QAM 55265 12RB#13 18.53
Band48 5M 64QAM 55265 25RB#0 18.41
Band48 5M 64QAM 55990 1RB#0 19.56
Band48 5M 64QAM 55990 1RB#13 19.31
Band48 5M 64QAM 55990 1RB#24 19.60
Band48 5M 64QAM 55990 12RB#0 18.36
Band48 5M 64QAM 55990 12RB#6 18.34
Band48 5M 64QAM 55990 12RB#13 18.28
Band48 5M 64QAM 55990 25RB#0 18.29
Band48 5M 64QAM 56715 1RB#0 20.63
Band48 5M 64QAM 56715 1RB#13 20.11
Band48 5M 64QAM 56715 1RB#24 20.29
Band48 5M 64QAM 56715 12RB#0 18.87
Band48 5M 64QAM 56715 12RB#6 18.78
Band48 5M 64QAM 56715 12RB#13 18.69
Band48 5M 64QAM 56715 25RB#0 18.85
Band48 10M 64QAM 55290 1RB#0 19.45
Band48 10M 64QAM 55290 1RB#25 19.38
Band48 10M 64QAM 55290 1RB#49 19.84
Band48 10M 64QAM 55290 25RB#0 18.21
Band48 10M 64QAM 55290 25RB#13 18.27
Band48 10M 64QAM 55290 25RB#25 18.48
Band48 10M 64QAM 55290 50RB#0 18.39
Band48 10M 64QAM 55990 1RB#0 19.53
Band48 10M 64QAM 55990 1RB#25 19.26
Band48 10M 64QAM 55990 1RB#49 19.53
Band48 10M 64QAM 55990 25RB#0 18.33
Band48 10M 64QAM 55990 25RB#13 18.29
Band48 10M 64QAM 55990 25RB#25 18.28
Band48 10M 64QAM 55990 50RB#0 18.29
Band48 10M 64QAM 56690 1RB#0 20.58
Band48 10M 64QAM 56690 1RB#25 20.07
Band48 10M 64QAM 56690 1RB#49 20.25
TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 13 of 58
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Band48 10M 64QAM 56690 25RB#0 18.83
Band48 10M 64QAM 56690 25RB#13 18.72
Band48 10M 64QAM 56690 25RB#25 18.66
Band48 10M 64QAM 56690 50RB#0 18.83
Band48 15M 64QAM 55315 1RB#0 19.40
Band48 15M 64QAM 55315 1RB#38 19.36
Band48 15M 64QAM 55315 1RB#74 19.81
Band48 15M 64QAM 55315 36RB#0 18.18
Band48 15M 64QAM 55315 36RB#18 18.24
Band48 15M 64QAM 55315 36RB#39 18.46
Band48 15M 64QAM 55315 75RB#0 18.36
Band48 15M 64QAM 55990 1RB#0 19.51
Band48 15M 64QAM 55990 1RB#38 19.23
Band48 15M 64QAM 55990 1RB#74 19.49
Band48 15M 64QAM 55990 36RB#0 18.31
Band48 15M 64QAM 55990 36RB#18 18.24
Band48 15M 64QAM 55990 36RB#39 18.24
Band48 15M 64QAM 55990 75RB#0 18.24
Band48 15M 64QAM 56665 1RB#0 20.56
Band48 15M 64QAM 56665 1RB#38 20.05
Band48 15M 64QAM 56665 1RB#74 20.22
Band48 15M 64QAM 56665 36RB#0 18.80
Band48 15M 64QAM 56665 36RB#18 18.68
Band48 15M 64QAM 56665 36RB#39 18.63
Band48 15M 64QAM 56665 75RB#0 18.79
Band48 20M 64QAM 55340 1RB#0 19.38
Band48 20M 64QAM 55340 1RB#50 19.32
Band48 20M 64QAM 55340 1RB#99 19.79
Band48 20M 64QAM 55340 50RB#0 18.15
Band48 20M 64QAM 55340 50RB#25 18.21
Band48 20M 64QAM 55340 50RB#50 18.43
Band48 20M 64QAM 55340 100RB#0 18.34
Band48 20M 64QAM 55990 1RB#0 19.47
Band48 20M 64QAM 55990 1RB#50 19.21
Band48 20M 64QAM 55990 1RB#99 19.46
Band48 20M 64QAM 55990 50RB#0 18.27
Band48 20M 64QAM 55990 50RB#25 18.22
Band48 20M 64QAM 55990 50RB#50 18.19
Band48 20M 64QAM 55990 100RB#0 18.20
Band48 20M 64QAM 56640 1RB#0 20.51
Band48 20M 64QAM 56640 1RB#50 20.01
Band48 20M 64QAM 56640 1RB#99 20.20
TA Technology (Shanghai) Co., Ltd. TA-MB-01-042R Page 14 of 58
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Band48 20M 64QAM 56640 50RB#0 18.77
Band48 20M 64QAM 56640 50RB#25 18.65
Band48 20M 64QAM 56640 50RB#50 18.59
Band48 20M 64QAM 56640 100RB#0 18.76

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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5.4. Maximum Effective Isotropic Radiated Power

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

The EUT was connected to Spectrum Analyzer and Base Station Simulator via power Splitter. The
EIRP of the low, middle and high channels were measured.
RBW is set to 10MHz, VBW is set to 10MHz for LTE Band 48 (5MHz/10MHz/15MHz/20MHz).

Test setup

Spectrum
Analyzer

EUT Splitter

Base station Simulator

Limits
Unless otherwise specified in this section, the maximum effective isotropic radiated power (EIRP)

of any End User Device must comply with the limits shown in following table:
Rule Part 96.41(b) specifies that

Device Maximum EIRP Maximum PSD
(dBm/10MHz) (dBm/MHz)
End User Device 23 n/a

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k =2, U=1.19 dB
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Test Results:

The measurement is performed for both of horizontal and vertical antenna Polarization, and only the
data of worst mode is recorded in this report.

LTE Band 48
: Bandwidth Frequenc Maximum PSD
RB | Modutation | = B\ | Channe (&HZ) v cBmioMz) | ERPEBM
55265 3552.5 18.95 2213
5 55990 3625 19.76 22.94
56715 3697.5 17.25 20.43
55290 3555 17.56 20.74
10 55990 3625 18.81 21.99
QPSK 56690 3695 16.35 19.53
55315 3557.5 16.57 19.75
15 55990 3625 17.67 20.85
56665 3692.5 14.87 18.05
55340 3560 16.14 19.32
20 55990 3625 16.88 20.06
5660 3690 14.18 17.36
55265 3552.5 18.96 2214
5 55990 3625 18.86 22.04
56715 3697.5 16.26 19.44
55290 3555 17.83 21.01
10 55990 3625 18.08 21.26
100% 56690 3695 15.79 18.97
16QAM
55315 3557.5 16.46 19.64
15 55990 3625 16.98 20.16
56665 3692.5 14.36 17.54
55340 3560 15.41 18.59
20 55990 3625 16.56 19.74
5660 3690 13.85 17.03
55265 3552.5 18.93 2211
5 55990 3625 18.81 21.99
56715 3697.5 16.25 19.43
55290 3555 17.67 20.85
10 55990 3625 17.97 21.15
64QAM 56690 3695 15.43 18.61
55315 3557.5 16.20 19.38
15 55990 3625 16.82 20.00
56665 3692.5 14.06 17.24
20 55340 3560 15.48 18.66
55990 3625 16.21 19.39
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5660

3690

13.65 16.83

® RBW 10 MHz
VBW 10 whz

Ref 30 dBm Att 50 dB SWT 2.5 ms

LTE Band 48 5MHz QPSK CH-Low
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1e
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i

Mw"
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1 (Al
T
1 Rl g |
£ | T W
% L
7 “w
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\
P / [
L
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®

2]

RBW 10 MHz tarker
VBW 10 MHz . Bm
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(A
e

I \\
-70
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Date: 15.APR.2020 14:50:05
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LTE Band 48 5MHz QPSK CH-High
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2
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1
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@ RBW 10 MHz varker 1 [T1 1
VBN 10 Mz .
Ref 30 dem Att 50 B SwT 20 ms -
% orffet 7 o
LAl
[
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BE | I
.
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Date: 15.APR.2020 14:52:28
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LTE Band 48 15MHz QPSK CH-Low LTE Band 48 20MHz QPSK CH-Low

@ RBW 10 MHz varker 1 [T1 1 ® RBW 10 MHz varker 1 [T1 1
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30 Offfet 7 (B 30 Offfet 7 B
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/ N |
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Center 3.625 GHz 3 MHz/ Span 30 MHz Center 3.625 GHz 3.5 WMHz/ Span 35 MHz
Date: 15.APR.2020 14:56:29 Date: 15.APR.2020 15:01:05

LTE Band 48 15MHz QPSK CH-High LTE Band 48 20MHz QPSK CH-High

@ REW 10 WHz varker 1 [T1 1 ® REW 10 MHz jarker 1 [T1 1
VBW 10 MHz 14.87 dB VB 10 MHz 14.18 dén
Ref 30 dBm Att 50 dB SWT 20 ms 3.6945: [¢ Ref 30 dBm Att 50 dB SWT 20 ms 3.692467949 GHz
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1
o . T .
e | | r | "]
N It
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Center 3.6925 GHz 3 MHz/ Span 30 MHz Center 3.69 GHz 3.5 MHz/ Span 35 MHz
Date: 15.APR.2020 14:58:10 Date: 15.APR.2020 15:02:19
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LTE Band 48 5MHz 16QAM

CH-Low
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LTE Band 48 15MHz 16QAM CH-Low LTE Band 48 20MHz 16QAM CH-Low
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LTE Band 48 5MHz 64QAM CH-Low
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LTE Band 48 15MHz 64QAM CH-Low
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5.5. Occupied Bandwidth

Ambient condition

Temperature

Relative humidity

Pressure

23°C ~25°C

45%~50%

101.5kPa

Method of Measurement

The occupied bandwidth is the width of a frequency band such that, below the lower and above the
upper frequency limits, the mean powers emitted are each equal to a specified percentage 0.5% of

the total mean transmitted power.

The testing follows FCC KDB 971168 D01 v03r01 Section 4.2
1. The EUT was connected to spectrum analyzer and system simulator via a power divider.

2. The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.

The span range for the spectrum analyzer shall be between two and five times the anticipated OBW.
3. The nominal resolution bandwidth (RBW) shall be in the range of 1 to 5 % of the anticipated OBW,
and the VBW shall be at least 3 times the RBW.

4. Set the detection mode to peak, and the trace mode to max hold.

5. Determine the reference value: Set the EUT to transmit a modulated signal. Allow the trace to
stabilize. Set the spectrum analyzer marker to the highest level of the displayed trace. (this is the

reference value)

6. Determine the “-26 dB down amplitude” as equal to (Reference Value — X).
7. Place two markers, one at the lowest and the other at the highest frequency of the envelope of the
spectral display such that each marker is at or slightly below the “—X dB down amplitude” determined
in step 6. If a marker is below this “-X dB down amplitude” value it shall be placed as close as
possible to this value. The OBW is the positive frequency difference between the two markers.

8. Use the 99 % power bandwidth function of the spectrum analyzer and report the measured

bandwidth.

Test Setup

EUT

Spectrurm

Splitter

Analyzer

Base station Simulator

Limits
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The 26 dB emission bandwidth is defined as the frequency range between two points, one above and
one below the carrier frequency, at which the spectral density of the emission is attenuated 26 dB
below the maximum in-band spectral density of the modulated signal. Spectral density (power per
unit bandwidth) is to be measured with a detector of resolution bandwidth equal to approximately
1.0% of the emission bandwidth.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 624Hz.

Test Result
LTE Band 48
. Bandwidth Frequenc 99% Power -26dBc
RB | Modulation | ) | Channel (I\jIHz) ’ Bandwidth(MHz) | Bandwidth(MHz)

55265 | 3552.5 4.5419 5.6170
5 55990 3625 4.5270 5.3760
56715 | 36975 4.5109 5.0600
55290 3555 9.0702 11.2000
10 55990 3625 9.0384 11.5400
56690 3695 9.0680 9.9550

QPSK
55315 | 3557.5 13.5070 14.7800
15 55990 3625 13.5170 14.8200
56665 | 36925 13.4940 14.7700
55340 3560 17.8720 18.9700
20 55990 3625 17.9230 20.6400
5660 3690 17.9050 19.1100
55265 | 35525 4.5132 5.3290
000 5 55990 3625 4.5309 5.3130
56715 | 36975 4.5241 5.2550
55290 3555 9.0210 10.3000
10 55990 3625 9.0567 10.0500
OAM 56690 3695 9.0692 10.9200
55315 | 3557.5 13.5050 16.1800
15 55990 3625 13.5190 14.6100
56665 | 36925 13.5350 15.2100
55340 3560 17.8870 19.3300
20 55990 3625 17.9410 19.4000
5660 3690 17.9090 18.9100
55265 | 3552.5 4.5368 5.4480
S4GAM 5 55990 3625 4.5396 5.3060
56715 | 36975 4.5635 5.3800
10 55290 3555 9.0300 10.6300
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55990 3625 9.0254 9.9860

56690 3695 9.0529 9.9340

55315 3557.5 13.5140 15.2800

15 55990 3625 13.4700 15.7300

56665 3692.5 13.5200 15.0900

55340 3560 17.8500 19.1900

20 55990 3625 17.9090 18.9800

5660 3690 17.8800 18.9200
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LTE Band 48 5MHz QPSK CH-Low

LTE Band 48 10MHz QPSK CH-Low

————
[y e—pr—
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LTE Band 48 5MHz QPSK CH-High
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LTE Band 48 15MHz QPSK CH-Low

LTE Band 48 20MHz QPSK CH-Low
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5.6. Band Edge Compliance

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The testing follows FCC KDB 971168 D01 v03r01 Section 6.0.

1. The EUT was connected to spectrum analyzer and system simulator via a power divider.

2. The band edges of low and high channels for the highest RF powers were measured.

3. Set RBW >= 1% EBW in the 1MHz band immediately outside and adjacent to the band edge.

4. Beyond the 1 MHz band from the band edge, RBW=1MHz was used

5. Set spectrum analyzer with RMS detector.

6. The RF fundamental frequency should be excluded against the limit line in the operating frequency
band.

Test Setup

Spectrum
Analyzer

EUT Splitter

Base station Simulator

Limits

Rule Part 96.41(e) (1) (i) specifies that “Except as otherwise specified in paragraph (e)(2) of this
section, for channel and frequency assignments made by the SAS to CBSDs, the conducted power of
any CBSD emission outside the fundamental emission bandwidth as specified in paragraph (e)(3) of
this section (whether the emission is inside or outside of the authorized band) shall not exceed -13
dBm/MHz within 0-10 megahertz above the upper SAS-assigned channel edge and within 0-10
megahertz below the lower SAS-assigned channel edge. At all frequencies greater than 10
megahertz above the upper SAS assigned channel edge and less than 10 MHz below the lower SAS
assigned channel edge, the conducted power of any CBSD emission shall not exceed —25 dBm/MHz.
The upper and lower SAS assigned channel edges are the upper and lower limits of any channel
assigned to a CBSD by an SAS, or in the case of multiple contiguous channels, the upper and lower
limits of the combined contiguous channels.”
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Measurement Uncertainty

The assessed measurement uncertainty to ensure
with the coverage factor k = 1.96, U=0.684dB.

Test Result:

95% confidence level for the normal distribution is
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Biart 3.53 GHz 69007 pts Htop 3,585 GHz Btart 3.665 GHz 6007 pts Blop .77 GHz
Raaih ot L9007 pi= LA LERL
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | | Froquancy | Powerabs | avimit | Rangelow | Rangeup | RBW | Froquency | Powerabs | avimit |
3.530 GHz 3.540 GHz 3.53775 GHz -39,22 dam -14.22 08 3.665 GHz 3.675 GHz 1.000 MHz 3.67223 GHz -14.02 g8
3,540 GHz 3.54% GHz | 3.54900 GHz -33,20 dom | -20.20 d8 3,675 GHz 3.684 GHz | 1,000 MHz | 3.67993 GHz -25.87 d8
3,549 GHz | 3.550 GHz | 354986 GHz ~37,99 dem | -24.99 dd 3.684 GHz | 3.685 GHz | 200.000 kHz | 3.68461 GHz -32.17 d8
3.550 GHz 3.565 GHz 3,56079 GHz 15,44 dam 45,44 08 3.685 GHz 3.700 GHz 100.000 kHz 3.65910 GHz -57.08 g8
3.565 Gl 3.566 GHz | 3.56518 GHz —45.44 dBm | -32.44 08 3.700 GHz 3.703 GHz | 200.000 kHz 3,70025 GHz -27.15 8
3.566 G 3.575 GHz | 3,56658 GHz -39.54 dém | -26.54 db 3.701 GHz | 3.710 GHz | 1,000 MHz | 3,70104 GHz -20,67 dB
3.575 GMz 3585 GHz 3.57762 GHz 35,31 dBm 3.710 GHz 3.720 GHz 1.000 MHz 371262 GHz -14.45 g8
il T il T
L )il | Measuring... L )il | Measuring...

Date 12 APR 2020 04 5646
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FCC RF Test Report

Report No: R2003A0164-R1

LTE Band 48 QPSK 15MHz CH-Low, 100%RB
(=)

Mode auto Sweep

LTE Band 48 QPSK 15MHz CH-High, 100%RB
(=)

Mode auto Sweep

I

Date 12 APR 2020 04 5656

Limit fhack | Lirmit ghack |
20 chif JPLBIONS }INF_ AR P75 | 20 chif JPLBIONS }INF_ AR |
_— | _— |
| |
i | i |
LINE
b e Lo —
50 ¥ 50
0 d 0 d
Start 3.53 GHz 69 5 Stop 3.585 GHz Start 3.665 GHz Stop 3.72 GHz
A s 7 L9007 pi= Gl SLLLAL L e LA LERL
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | REW | Froquency | powerabs | slimit | Rangelow | Rangeup | REW | L Povier Abs | slimit |
3.530 GH2 3.540 GHz 1.000 MHz 3,53989 GMz =37.14 dém =12.14 08 3.665 GH2 3.675 GHz 1.000 MHz 3.67486 GMz =38.92 dam =13.92 o8
3.540 GHz 3.546 GHz | 1,000 MHz | 3.54639 GHz -33.82 dBm | -20.82 8 3.875 GHz 3.684 GHz | 1,000 MHz | 3.68269 GHz -32.87 dBm | -19.87 d8
3,549 GHz | 3.550 GHz | 200.000 kHz | 3.54913 GHz -39,18 dam | -26.18 08 3.684 GHz | 3.685 GHz | 200.000 kHz | 3.68445 GHz -38,99 dam | -25.99 08
3.550 GHz 3.565 GHz 100.000 kHz 3.55719 GMz =18.81 dBm =48.81 g8 3.685 GHz 3.700 GHz 100.000 kHz 3.69735 GHz =13.40 dBm =43.40 g8
3.565 GHz 3.566 GHz | 200.000 kHz | 356523 GHz -40.08 d8m | -27.08 48 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70073 GHz -39.50 dam | -26.50 d8
3.566 GHZ | 3.575 GHz | 1,000 MHz | 3,56613 GHz -36,57 dam | -23.97 d8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3.70167 GHz -35.39 dem | -22.39 08
3.575 GHz2 3.585 GHz 1.000 MMz 3.57515 GMz -38.22 dBm =13.22 g8 3.710 GHz 3.720 GHz 1.000 MHz 3.71025 GMz =37.45 dBm =12.45 a8

I

Date. 12 APR 2020 053233

LTE Band 48 QPSK 20MHz CH-Low, 1 RB
(=)

Ref Level 30.00 dém _ Offset 7.00 di Mode Auto Sweep

LTE Band 48 QPSK 20MHz CH-High, 1 RB
(=)

Mode Auto Sweep

L JL T

Date 12 APR 2020 04 5633

Limit (fheck | A | Limit (fheck | A |
20 dhipe_JPLBIOUS JINE RG] | pa | 20 dhipe_JPLBIOUS JINE RG] | pa I
| | | |
10 dim 10 dim
| | | |
0 dis | | 0 dis | |
-10 de: t t -10 de: t +
| |
[ ‘ [
Il
ﬂ \ ] . Il Lo
S0 1
40d | | 40d | |
Start 3.53 GHz 69 5 Stop 3.59 GHz Start 3.66 GHz 69 5 Stop 3.72 GHz
e Ll Ll Sop o e Ll Ll Sop o)
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Froquancy | Powerabs | suimit | Range low |  Rangeup | RBW | Froquancy | Powerabs | suimit |
3.530 GH2 3.540 GHz 1.000 MHz 3,53325 GMz =39.04 dém =14.04 o8 3.660 GHz2 3.670 GHz 1.000 MHz 3.66353 GMz =36.89 dam =11.89 o8
3.540 GHz 3.548 GHz | 1,000 MHz | 3.54894 GHz -37.18 d8m | -24.18 d8 3,870 GHz 3.679 GHz | 1,000 MHz | 3.67212 GHz -38.50 dBm | -25.50 08
3.548 GHz | 3.550 GHz | 200.000 kHz | 3.54994 GHz ~39.68 dém | -26.68 08 3.678 GHz | 3.680 GHz | 200.000 kHz | 3,67961 GHz 44,30 dim | -31.30 d8
3.550 GHz 3.570 GHz 100.000 kHz 3.55110 GMz =25.99 dBm =55.95 8 3.680 GHz 3.700 GHz 100.000 kHz 3.69896 GMz =18.95 dBm =48.95 g8
3.570 GHz 3.571 GHz | 200.000 kHz | 3.57070 GHz -45.98 dBm | -32.98 d8 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70005 GHz -40.1% d8m | -27.19 98
3.571 GHz | 3.580 GHz | 1,000 MHz | 3.57149 GHz -39.91 d8m | -26.91 g8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3,70104 GHz -36.50 d8m | -23.90 d8
3.580 GH2 3.590 GHz 1.000 MMz 3.58649 GMz -38.02 dBm =13.02 g8 3.710 GHz 3.720 GHz 1.000 MHz 3.71658 GMz =39.55 dBm =14.55 g8
il | Measuring... il | Measuring... ey

L I

Date 12 APR 2020 053433

LTE Band 48 QPSK 20MHz CH-Low, 100%RB

LTE Band 48 QPSK 20MHz CH-High, 100%RB

Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep

Mode auto Sweep

Lirmit {

Limit ¢heck | | heck | |
20 Il-‘lul‘ PPLIRIOUS §INE AR ARY 20 Il-‘lul‘ PPLIRIOUS §INE AR PARY
| | | |
10 di 10 di
[ [ [ [
ik | | ik | |
T -10di T

L I

Date 12 APR 2020 04 5650

40d 40d
Start 3.53 GHz Etop 3.59 GHz Start 3.66 GHz Etop 3.72 GHz
Range low | Range Up | REW | Froquancy | PowerAbs | auimit | Range low | Rangeup | REW | Fraguanc |__vowerabs | aumit |
3.530 GH2 3.540 GHz 1.000 MHz 3,53885 GMz =37.24 dém =12.24 o8 3.660 GHz2 3.670 GHz 1.000 MHz 3.66869 GMz =36.65 dam =11.65 o8
3.540 GHz 3.548 GHz | 1,000 MHz | 3.54854 GHz -34.13 dBm | -21.13 d8 3.870 GHz 3.679 GHz | 1,000 MHz | 3.67567 GHz -35.21 d8m | -22.21 d8
3,549 GHz | 3.550 GHz | 200.000 kHz | 3.54975 GHz -40,26 dém | -27.26 8 3.679 GHz | 3.6B0 GHz | 200.000 kHz | 367961 GHz -39.66 dem | -26,66 dB
3.550 GHz 3.570 GHz 100.000 kHz 3.55993 GMz =24.64 dBm =54.64 8 3.680 GHz 3.700 GHz 100.000 kHz 3.69838 GMz =22.28 dBm =52.28 8
3.570 GHz 3.571 GHz | 200.000 kHz | 3.57077 GHz -42.78 dBm | -29.78 48 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70013 GHz -41.70 d8m | -28.70 d8
3.571 GHz | 3.580 GHz | 1.000 MHz | 3,57274 GHz -35.06 dém | -22,06 d8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3,70104 GHz -34,68 dém | -21.68 db
3.580 GH2 3.590 GHz 1.000 MMz 3,58035 GMz =37.85 dBm =12.85 d8 3.710 GHz 3.720 GHz 1.000 MHz 3.71008 GMz =37.47 dBm =12.47 g8
» » Y

Heasuring... “ n R

L I
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FCC RF Test Report

Report No: R2003A0164-R1

LTE Band 48 16QAM 5MHz CH-Low, 1 RB
(=)

Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep

LTE Band 48 16QAM 5MHz CH-High, 1 RB

Mode auto Sweep

L JL

Date. 12 APR 2000 04.48:44

Limit fhack Limit fhack
20 chif JPLBIONS }INF_ AR 20 chif JPLBIONS }INF_ AR
10 A 10 A
o o
-10 d -10 d
1 1
L r 3 L
I L
— T —_— | I
- = il 'l
™
50 y
0 d | 0 d |
Start 3.53285 GHz 6007 pts Stop 3.5725 GHz Start 36775 GHz 6007 pts Stop 3.7175 GHz
e Ll Ll LS LELLLIE Ll Ll L LLALIS
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | | Froquency | powerabs | slimit | Rangelow | Rangeup | REW | L | powerabs | slimit |
3.533 GH2 3.540 GHz 3,53448 GMz =36.37 dém =11.37 o8 3.678 GHz2 3.6BE GHz 1.000 MHz 3.68204 GMz =40.0% dam =15.03 o8
3.540 GHz 3.548 GHz | 3.54896 GHz -26.68 dBm | -13.68 d8 3.885 GHz 3.694 GHz | 1,000 MHz | 3.69384 GHz -308.14 d8m | -25.14 08
3.549 GHz 3.550 GHz | | 3.54997 GHz =34.74 dém | -21.74 8 3.694 GHz 3.695 GHz | 50.000 kHz | 3.69474 GHz -50.32 dém | -37.32 ¢8
3.550 GHz 3.555 GHz 100.000 kHz 3,55043 GHz =4.50 dBm =34.50 d8 3.695 GHz 3.700 GHz 100.000 kHz 3.69967 GMz =23.92 dBm =53.92 g8
3.555 G 3.556 GHz | 50.000 kHz | 3,55513 GHz -51.42 d8m | -30.42 d8 3.700 GHz 3.703 GHz | 50.000 kHz | 3,70000 GHz -47.38 dBm | -34.368 d8
3.556 G 3.565 GHz | 3,55604 GHz -38.41 dém | -25.41 08 3.701 GHz 3.710 GHz | 1,000 MHz | 3,70104 GHz ~23.62 dém |
3.565 GH2 3.573 GHz 3.57165 GMz 5 dBm =15.35 g8 3.710 GHz 3.718 GHz 1.000 MHz 371397 17 dBm

L JL

Date 12 APR 2000 0507 37

LTE Band 48 16QAM 5MHz CH-Low, 100%RB
(=)

Ref Level 30.00 dém _ Offset 7.00 di Mode Auto Sweep

LTE Band 48 16QAM 5MHz CH-High, 100%RB

Mode Auto Sweep

L

Date 12 APR 2020 04 4855

Limit (fheck Limit hock
20 dhipe _JPUBIOUS LINE ABS | 20 dhipe _JPUBIOUS § INE ARE
10 dim 10 dim
0 dis 0 dis
-10 db t -10 db t
1 1
L aice
LA : Ui :
N N
11— J [ e
a0
LLLILE L ; ”L
Ll -50
0 d 0 d
Start 3.53285 GHz 600 5 Stop 3.5725 GHz Start 36775 GHz 600 5 Stop 3.7175 GHz
e e L9007 pi= Sop 3.0 9h O ) L9007 pi= LT ALEAL
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | REW | Fraquency | powerabs | slimit | Rangelow | Rangeup | REW | Froquency | powerabs | slimit |
3.533 GH2 3.540 GHz 3.53687 GMz =36.42 dBm =11.42 08 3.678 GHz2 3.6BE GHz 1.000 MMz 3.67774 GHz =40.15 dBm =15.15 o8
3.540 GHz 3.546 GHz | 3.54895 GHz -31.69 dBm | -18.66 d8 3.685 GHz 3664 GHz | 1,000 MHz | 3.69393 GHz -28.32 dBm | -15.32 8
3.550 GHz | | 3.54394 GHz 40,62 dam | -27.52 d8 3.694 GHz 3.605 GHz | 50.000 kHz | 3.69490 GHz -41.15 dem | -26.15 08
3.555 GHz 100.000 kHz 3.55038 GMz =12.61 dBm =42.61 08 3.695 GHz 3.700 GHz 100.000 kHz 3.69710 GMz =19.31 dBm =45.31 g8
3.556 GHz | 50.000 kHz | 3,55529 GHz -46.82 d8m | -33.82 08 3.700 GHz 3.703 GHz | 50.000 kHz | 3,70005 GHz -45.90 d8m | -32.90 d8
3.565 GHz | 3,55604 GHz -20.25 dém | -16.25 d8 3.701 GHz 3.710 GHz | 1,000 MHz | 3,70104 GHz -32,14 dém | -19,14 da
3.573 GHz 3.56615 GMz 31 dBm =15.31 48 3.710 GHz 3.718 GHz 1.000 MHz 3.71011 GMz 06 dBm =15.06 a8
i T | ) T T

Date. 12 APR 2000 050747

LTE Band 48 16QAM 10MHz CH-Low, 1 RB
(=)

LTE Band 48 16QAM 10MHz CH-High, 1 RB

L

Date 12 APR 2000 04.51 5%

JL

Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep Mode auto Sweep
Limit fhack PARS Limit fhack PARS

20 chif JPLBIONS }INF_ AR ITASS 20 chif JPLBIONS }INF_ AR [T

10 A 10 A

o o

-10 d -10 d

i |
1 |

e [ an o lay

50 L 50

0 d | | 0 d

Start 3.53 GHz 69007 ps Stop 3.58 GHz Start 3.67 GHz 6007 pts Stop 3.72 GHz

R e e L9007 pi= LA
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Froquancy | Powerabs | suimit | Rangelow | Rangeup | REW | Froquenc: | Powerabs | suimit |
3.530 GH2 3.540 GHz 3,53895 GMz =40.06 dam =15.06 o8 3.670 GHz2 3.680 GHz 1.000 MHz 3.67832 GMz =40.17 dém =15.17 o8
3.540 GHz 3.546 GHz | 3.54894 GHz -27.22 d8m -14.22 08 3.680 GHz 3686 GHz | 1,000 MHz | 3.68814 GHz -38.30 dBm | -25.30 08
3.549 GHz 3.550 GHz | 3.54988 GHz -37.17 dém -24.17 &8 3.689 GHz 3.690 GHz | 100.000 kHz | 3.68977 GHz -47.863 dém | -34.83 &8
3.550 GHz 3.560 GHz 3.55069 GMz =1.25 dBm =31.25 68 3.690 GHz 3.700 GHz 100.000 kHz 3.69937 GHz =21.37 dBm =51.37 g8
3.560 G 3.561 GHz | 3.56022 GHz -47.6% d8m -34.66 d8 3.700 GHz 3.703 GHz | 100.000 kHz 3,70000 GHz -41.8% d8m | -20.66 d8
3.561 GHz 3.570 GHz | 3,56791 GHz 3.701 GHz 3.710 GHz | 1,000 MHz | 3,70104 GHz -31,47 dBm | ~18,47 d8
3.570 GH2 3.580 GHz 3.57015 GMz 3.710 GHz 3.720 GHz 1.000 MHz 3.71609 40.11 dBm =15.11 g8
n T n T

L JL
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FCC RF Test Report

Report No: R2003A0164-R1

LTE Band 48 16QAM 10MHz CH-Low, 100%RB
(=)

Mode auto Sweep

LTE Band 48 16QAM 10MHz CH-High, 100%RB
(=)

Mode auto Sweep

I

Date 12 APR 2020 045211

Limit fhack Limit fhack
20 chif JPLBIONS }INF_ AR ITASS 20 chif JPLBIONS }INF_ AR [T
10 A 10 A
o o
LINE
| So—
- L [
. o L
0 d 0 d
Start 3.53 GHz 69 5 Stop 3.58 GHz Start 3.67 GHz Stop 3.72 GHz
e Ll Ll Dop s ar ey e LA LERL
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | REW | Froquency | powerabs | slimit | Rangelow | Rangeup | REW | L | powerabs | slimit |
3.530 GH2 3.540 GHz 1.000 MHz 3.53123 GHz =39.54 dém =14.54 0B 3.670 GHz2 3.680 GHz 1.000 MHz 3.67867 GMz =39.89 dam =14.89 c&
3.540 GHz 3.546 GHz | 1,000 MHz | 3.54897 GHz -33.99 d8m | -20.9% d8 3.680 GHz 3686 GHz | 1,000 MHz | 3.68811 GHz -31.52 dBm | -18.52 d8
3,549 GHz | 3.550 GHz | 100.000 kHz | 3.54381 GHz -38.33 dam | -25.33 08 3.689 GHz | 3.680 GHz | 100.000 kHz | 3.68990 GHz -39,79 dam | -26,79 08
3.550 GHz 3.560 GHz 100.000 kMz 3.55412 GMz =15.64 dBm =45.64 08 3.690 GHz 3.700 GHz 100.000 kHz 3.69378 GMz =23.10 dBm =53.10 ¢8
3.560 GHz 3.561 GHz | 100.000 kHz | 3,56014 GHz -47.04 d8m | -34.04 98 3.700 GHz 3.703 GHz | 100.000 kHz | 3,70065 GHz -43.52 d8m | -30.52 d8
3.561 GHz | 3.570 GHz | 1.000 MHz | 3,56104 GHz -29.51 dém | -16.51 d8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3,70104 GHz -34.77 dém | -21.77 d8
3.570 GH2 3.580 GHz 1.000 MMz 3.57490 GMz ~#0.16 dBm =15.16 d8 3.710 GHz 3.720 GHz 1.000 MHz 3.71008 GMz =39.85 dBm =14.85 a8

I

Date. 12 APR 2020 052650

LTE Band 48 16QAM 15MHz CH-Low, 1 RB
(=)

LTE Band 48 16QAM 15MHz CH-High, 1 RB
(=)

L I

Date 12 APR 2020 045713

Ref Level 30.00 dém _ Offset 7.00 di Mode Auto Sweep Mode Auto Sweep
Limit (fheck A | Limit hock A |
20 dhif_SPLBIOUS LINE ARS ITrA | 20 dhif_SPLBIOUS LINE ARS A |
10 dim l 10 dim l
| |
0 dis | 0 dis |
-10 db - .10 db |
l | 4 l l b
f '
=0 Ls
0 d | | 0 d | |
Start 3.53 GHz 69 5 Stop 3.585 GHz Start 3.665 GHz 69 5 Stop 3.72 GHz
L9007 pi= Gl SLLLAL L e L9007 pi= LA LERL
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Froquancy | Powerabs | avimit | Rangelow | Rangeup | REW | L | Powerabs | avimit |
3.530 GH2 3.540 GHz 1.000 MHz 3.53757 GMz =39.87 dém =14.87 o8 3.665 GH2 3.675 GHz 1.000 MHz 3.67230 GMz =38,71 dém =13.71 o8
3.540 GHz 3.548 GHz | 1,000 MHz | 3.54892 GHz -33.07 d8m | -20.07 g8 3,875 GHz 3.684 GHz | 1,000 MHz | 369102 GHz -39.09 d8m | -26.09 d8
3.549 GHz | 3.550 GHz | 200.000 kHz | 3.54999 GHz ~38.53 dém | -25.53 ¢ 3.684 GHz | 3.685 GHz | 200.000 kHz | 3.68463 GHz -45,12 dém | -32.12 &8
3.550 GHz 3.565 GHz 100.000 kHz 3.55091 GMz =19.52 dBm =49.52 g8 3.685 GHz 3.700 GHz 100.000 kHz 3.69911 GHz =12.63 dBm =42.63 8
3.565 GHz 3.566 GHz | 200.000 kHz | 3.56575 GHz -46.24 d8m | -33.24 08 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70011 GHz -39.62 d8m | -26.62 08
3.566 GHz | 3.575 GHz | 1,000 MHz | 3.56604 GHz -39.35 g8m | -26.35 d8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3.70104 GHz -34.48 dém | -21.48 do
3.575 GHz2 3.585 GHz 1.000 MMz 3.57772 GMz -35.08 dBm =14.08 g8 3.710 GHz 3.720 GHz 1.000 MHz 3.71233 GMz =40.00 dBm =15.00 a8
il | Measuring... iy L 1 | Measuring... ooy

Date. 12 APR 2020 053246

LTE Band 48 16QAM 15MHz CH-Low, 100%RB

LTE Band 48 16QAM 15MHz CH-High, 100%RB

L I

Date 12 APR 2000 045727

Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep Mode auto Sweep
Limit fhack | Limit fhack |
20 chif JPLBIONS }INF_ AR P75 20 chif JPLBIONS }INF_ AR A
| |
10 dg: T 10 dg: T
i | i |
-10 di -10 d
|
; Y L
e 1 T s
-50 -50
0 d 0 d
Start 3.53 GHz 69 5 Stop 3.585 GHz Start 3.665 GHz Stop 3.72 GHz
e L9007 pi= Gl SLLLAL L LA LERL
Rangelow | Rangeup | RBW | Froquancy | Powerabs | avimit | Rangelow | Rangeup | REW | L | Powerabs | avimit |
3.530 GH2 3.540 GHz 1.000 MHz 3,53958 GMz =38,29 dém =13.29 8 3.665 GH2 3.675 GHz 1.000 MHz 3.67431 GMz =38.97 dam =13.97 o8
3.540 GHz 3.546 GHz | 1,000 MHz | 3.54804 GHz -33.66 dBm | -20.66 d8 3.875 GHz 3.684 GHz | 1,000 MHz | 3.68374 GHz -24.05 dBm | -21.05 d8
3.549 GHz | 3.550 GHz | 200.000 kHz | 3.54960 GHz ~39.59 dém | -26,59 08 3.684 GHz | 3.685 GHz | 200.000 kHz | 3.68403 GHz -39.87 dém | -26.87 d8
3.550 GHz 3.565 GHz 100.000 kHz 3.56284 GHz =23.06 dBm =53.06 d8 3.685 GHz 3.700 GHz 100.000 kHz 3.68859 GMz =24.24 dBm =54.24 8
3.565 GHz 3.566 GHz | 200.000 kHz | 3.56560 GHz -39.95 d8m | -26,95 d8 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70098 GHz -41.15 d8m | -28.15 d8
3.566 GHz | 3.575 GHz | 1,000 MHz | 3,56613 GHz -36.09 dém | ~23.00 d8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3,70256 GHz -35.80 dém | -22.80 d8
3.575 GHz2 3.585 GHz 1.000 MMz 3.57525 GMz =38.49 dBm =13.49 g8 3.710 GHz 3.720 GHz 1.000 MHz 3,71054 GHz -38.89 dBm =13.89 a8
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FCC RF Test Report

Report No: R2003A0164-R1

LTE Band 48 16QAM 20MHz CH-Low, 1 RB
(=)

LTE Band 48 16QAM 20MHz CH-High, 1 RB

Mode auto Sweep

JL

L

Date 12 APR 2020 050126

Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep
Limit fhack | Limit fhack |
20 chif JPLBIONS }INF_ AR 20 chif JPLBIONS }INF_ AR
| |
10 dg: 10 dg:
| |
; | ; |
-10 d - -10 d -
| |
L LINE_A8 l T
v - ¢
0 d | | 0 d |
Start 3.53 GHz 6007 pts Stop 3.59 GHz Start 3.66 GHz 6007 pts Stop 3.72 GHz
e L9007 pi= Blog 2 Ry ) L9007 pi= LA
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | | Froquancy | Powerabs | suimit | Rangelow | Rangoup | REW | L | Powerabs | suimit |
3.530 GH2 3.540 GHz 3.53330 GMz =39.02 dém =14.02 o8 3.660 GHz2 3.670 GHz 1.000 MHz 3.66332 GMz =36.92 dém =11.92 o8
3.540 GHz 3.546 GHz | 3.54896 GHz -37.38 dBm | -24.30 d8 3.670 GHz 3679 GHz | 1,000 MHz | 3.67229 GHz -39.17 d8m | -26.17 08
3.549 GHz 3.550 GHz | | 3.54997 GHz ~38.53 dém | -25.53 ¢8 3.679 GHz 3.680 GHz | 200.000 kHz | 367977 GHz ~44.64 dBm | -31.64 @
3.550 GHz 3.570 GHz 100.000 kHz 3.56891 GMz =30.57 dBm =60.57 g8 3.680 GHz 3.700 GHz 100.000 kHz 3.69896 GMz =23.08 dBm =53.08 g8
3.570 Gl 3.571 GHz | 200.000 kHz | 3.57041 GHz -46.27 d8m | -33.27 68 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70017 GHz -39.97 d8m | -26.57 08
3.571 Gl 3.580 GHz | 3,57131 GHz -39.41 dém | -26.41 dB 3.701 GHz 3.710 GHz | 1,000 MHz | 3,70113 GHz -38.95 dém | ~25.95 d8
3.580 GH2 3.590 GHz 3.58658 GM; 3.710 GHz 3.720 GHz 1.000 MHz 3.71649 =35.79 dBm =14.79 a8
n T n T
Heasuring.. | Measuring... (o

L JL

Date. 12 APR 2000 053514

LTE Band 48 16QAM 20MHz CH-Low, 100%RB
(=)

Ref Level 30.00 dém _ Offset 7.00 di Mode Auto Sweep

LTE Band 48 16QAM 20MHz CH-High, 100%RB

Mode Auto Sweep

L

Date 12 APR 2020 050139

Limit (fheck | Limit hock |
20 dhipe _JPLBIOUS JINE apE | | 20 dhipe_SiPLBIOUS JINE aps | |
| |
10 dim 10 dim
| |
0 dis | 0 dis |
.10 du | -10 di :
| —— |
[ . [
¢
P RN v ” ey o T
-50 Ll -50
0 d 0 d
Start 3.53 GHz 600 5 Stop 3.59 GHz Start 3.66 GHz 600 5 Stop 3.72 GHz
A s 7 L9007 pi= Blog 2 Ry ) L9007 pi= LA
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | | Froquancy | powerabs | slimit | Rangelow | Rangeup | REW | Fraquenc: | powerabs | slimit |
3.530 GH2 3.540 GHz 3.53965 GMz =36.98 dBm =11.98 8 3.660 GHz2 3.670 GHz 1.000 MHz 3.66908 GM2 =36.56 dam =11.56 o8
3.540 GHz 3.546 GHz | 3.54410 GHz -34.32 dBm | -21.32 08 3.670 GHz 3679 GHz | 1,000 MHz | 367617 GHz -33.79 dBm | -20.79 d&
3.549 GHz 3.550 GHz | | 3.54999 GHz -38.78 dém | -25.78 d8 3.679 GHz 3.6B0 GHz | 200.000 kHz | 3.67903 GHz -39.62 dém | -26.62 0B
3.550 GHz 3.570 GHz 100.000 kHz 3.55820 GMz =27.74 dBm =57.74 08 3.680 GHz 3.700 GHz 100.000 kHz 3.68256 GMz =24.88 dBm =54.88 08
3.571 GHz | 200.000 kHz | 3.57037 GHz -41.81 d8m | -28.81 98 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70035 GHz -40.33 d8m | -27.33 48
3.580 GHz | 3,57657 GHz -37.37 dém | -24.37 d8 3.701 GHz 3.710 GHz | 1.000 MHz | 3,70399 GHz -37.16 diém | -24.16 di
3.590 GHz 3,58144 GHz 5 dBm =12.75 08 3.710 GHz 3.720 GHz 1.000 MHz 3.71035 GMz v & dBm =12.15 g8
i T | ) T T

Date. 12 APR 2020 053528

LTE Band 48 64QAM 5MHz CH-Low, 1 RB
(=)

Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep

LTE Band 48 64QAM 5MHz CH-High, 1 RB

Mode auto Sweep

L

Date 12 APR 2020 04 4506

JL

Limit fhack Limit fhack VA
20 chif JPLBIONS }INF_ AR PaLS 20 chif JPLBIONS }INF_ AR A
10 A 10 A
o o
-10 d -10 d
1 1
L L
+ A
/ ; o I,
=0 h
0 d | 0 d
Start 3.53285 GHz 69007 ps EIE B.5725 GHz Start 36775 GHz 69007 ps EIE 3.7175 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | | Froquency | powerabs | slimit | Rangelow | Rangeup | REW | L | powerabs | slimit |
3.533 GH2 3.540 GHz 3,53317 GMz =36.29 dam =11.29 ¢8 3.678 GHz2 3.6BE GHz 1.000 MHz 3.68398 GMz =39.29 dém =14.29 8
3.540 GHz 3.548 GHz | 3.54896 GHz -27.97 dBm | -14.87 g8 3.885 GHz 3.694 GHz | 1,000 MHz | 3.69373 GHz -39.45 dBm | -26.45 08
3.549 GHz 3.550 GHz | 3.54996 GHz -28.97 dém | -15.97 ¢@ 3.694 GHz 3.695 GHz | 50.000 kHz | 3.69477 GHz ~49.92 dém | -36.92 d8
3.550 GHz 3.555 GHz 3.55031 GMz =7.55 dBm =37.55 g8 3.695 GHz 3.700 GHz 100.000 kHz 3.69955 GHz =14.29 dBm =44.20 8
3.555 G 3.556 GHz | 3,55578 GHz -52.53 d8m | -39.53 08 3.700 GHz 3.703 GHz | 50.000 kHz 3,70000 GHz -42.25 dBm | -29.25 98
3.556 GHz 3.565 GHz | 3,55604 GHz -37.21 dém | -24.21 d8 3.701 GHz 3.710 GHz | 1,000 MHz | 3,70104 GHz =25.91 dém | -12.91 d8
3.565 GH2 3.573 GHz 3.57179 GMz 40.50 dBm 5.50 d8 3.710 GHz 3.718 GHz 1.000 MHz 3,71709 GHz 40.05 dBm =15.06 g8
n T n T
e | )i T R T
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LTE Band 48 64QAM 5MHz CH-Low, 100%RB
(=)

Mode auto Sweep

LTE Band 48 64QAM 5MHz CH-High, 100%RB
(=)

Mode auto Sweep

I

Date 12 APR 2000 04.4617

Limit theck | Limit ¢heck |
20 chif JPLBIONS }INF_ AR PaLS | 20 chif JPLBIONS }INF_ AR |
| |
10 dg: T 10 dg: T
| |
p | p |
g 1 g 1
bodl ey
l ll l 1 LINE 1
M T
ALLAL'S j e e
vr -50
20 d 0 d
Start 3.53285 GHz 69 5 Stop 3.5725 GHz Start 36775 GHz Stop 3.7175 GHz
e Ll Ll LS LELLLIE L LLALIS
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | REW | Froquency | powerabs | slimit | Rangelow | Rangeup | REW | Froquency | powerabs | slimit |
3.533 GH2 3.540 GHz 1.000 MHz 3,53835 GMz =35.95 dém =10.95 o8 3.678 GHz2 3.6BE GHz 1.000 MHz 3.67864 GMz =39.79 dém =14.75 o8
3.540 GHz 3.548 GHz | 1,000 MHz | 3.54705 GHz -34.37 dBm | -21.37 68 3.885 GHz 3.694 GHz | 1,000 MHz | 3.69399 GHz -25.41 d8m | -12.41 d8
3,549 GHz | 3.550 GHz | 50.000 kHz | 3.54998 GHz -38.12 dam | -25.12 08 3.694 GHz | 3.605 GHz | 50.000 kHz | 3.69488 GHz -38.65 dam | -25.65 08
3.550 GHz 3.555 GHz 100.000 kHz 3.55281 GMz =18.09 dBm =48.09 d8 3.695 GHz 3.700 GHz 100.000 kHz 3.69713 GMz =16.02 dBm =46.02 8
3.555 GHz 3.556 GHz | 50.000 kHz | 3,55500 GHz -40.6% d8m | -27.66 08 3.700 GHz 3.703 GHz | 50.000 kHz | 3,70081 GHz —44.37 dBm | -31.37 08
3.556 GHa | 3.565 GHz | 1,000 MHz | 3.55604 GHz -35.00 dem | -22.00 d8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3.70104 GHz -31.98 dem | -18.98 d8
3.565 GH2 3.573 GHz 1.000 MMz 3.56630 GMz =40.25 dBm =15.25 g8 3.710 GHz 3.718 GHz 1.000 MHz 3.71063 GMz =39.56 dBm =14.96 o8

I

Date. 12 APR 2020 050814

LTE Band 48 64QAM 10MHz CH-Low, 1 RB
(=)

LTE Band 48 64QAM 10MHz CH-High, 1 RB
(=)

L I

Date 12 APR 2020 045221

Ref Level 30.00 dém _ Offset 7.00 di Mode Auto Sweep Mode Auto Sweep
Limit (fheck Paks Limit hock
20 dhif_SPLBIOUS LINE ARS A5 20 dhif_SPLBIOUS LINE ARS
10 dim 10 dim
0 dis 0 dis
-10 dB .10 db
- |
0 d | | 0 d |
Start 3.53 GHz Etop 3.58 GHz Start 3.67 GHz 69 ps Etop 3.72 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | REW | Froquency | powerabs | slimit | Rangelow | Rangeup | REW | Froquency | powerabs | slimit |
3.530 GH2 3.540 GHz 1.000 MHz 3,53902 GMz =39.75 dém =14.75 o8 3.670 GHz2 3.680 GHz 1.000 MHz 3.67517 GMz =40.15 dam =15.15 o8
3.540 GHz 3.546 GHz | 1,000 MHz | 3.54889 GHz -36.18 dBm | -23.19 d8 3.680 GHz 3686 GHz | 1,000 MHz | 3.62898 GHz -39.15 dBm | -26.15 d8
3,549 GHz | 3.550 GHz | 100.000 kHz | 3.54999 GHz -36.43 dam | -23.43 g8 3.689 GHz | 3.680 GHz | 100.000 kHz | 3.68979 GHz 47,72 dem | -34.72 08
3.550 GHz 3.560 GHz 100.000 kMz 3.55052 GMz =13.25 dBm =43.25 g8 3.690 GHz 3.700 GHz 100.000 kHz 3.69953 GMz =20.61 dBm =50.61 g8
3.560 GHz 3.561 GHz | 100.000 kHz | 3.56020 GHz -48.10 d8m | -36.10 d8 3.700 GHz 3.703 GHz | 100.000 kHz | 3,70008 GHz -40.%4 d8m | -27.94 98
3.561 GHz | 3.570 GHz | 1,000 MHz | 3.56104 GHz -39.63 g8m | -26.63 d8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3.70104 GHz -30.18 dem | -17.18 d8
3.570 GH2 3.580 GHz 1.000 MMz 3.57302 GMz =40.30 dBm =15.30 g8 3.710 GHz 3.720 GHz 1.000 MHz 3.71817 GMz =40.34 dBm =15.34 g8
il | Measuring... s L 1 | Measuring... =

Date 12 APR 2000 052701

LTE Band 48 64QAM 10MHz CH-Low, 100%RB

LTE Band 48 64QAM 10MHz CH-High, 100%RB

L I

Date. 12 APR 2020 045235

Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep
Limit Ghwck PARS Limit Ghwck PARS

20 chif JPLBIONS }INF_ AR ITASS 20 chif JPLBIONS }INF_ AR [T

10 A 10 A

o o

-10 d
| i i -
WS _LINE ﬁ n rl n 5_LINE_¢
AVIHTATITA T e

i VT - S L — =

i ARRN =

0 d | 0 d

Start 3.53 GHz 69 5 Stop 3.58 GHz Start 3.67 GHz Stop 3.72 GHz

e L9007 pi= Blog 2B Ry ) LA LERL

Rangelow | Rangeup | RBW | Froquancy | Powerabs | avimit | Rangelow | Rangeup | REW | L | Powerabs | avimit |

3.530 GH2 3.540 GHz 1.000 MHz 3,53959 GMz =39.13 dém =14.13 08 3.670 GHz2 3.680 GHz 1.000 MHz 3.67282 GMz =39.72 dém =14.72 o8
3.540 GHz 3.546 GHz | 1,000 MHz | 3.54573 GHz -24.95 dBm | -21.95 d8 3.680 GHz 3686 GHz | 1,000 MHz | 3.68764 GHz -33.21 dBm | -20.21 d8
3,548 GHz | 3.550 GHz | 100.000 kHz | 3.54384 GHz -38.12 dam | -25.12 08 3.680 GHz | 3.680 GHz | 100.000 kHz | 3.68989 GHz 40,66 dam | -27.66 08
3.550 GHz 3.560 GHz 100.000 kMz 3.55616 GMz =12.01 dBm =42.01 8 3.690 GHz 3.700 GHz 100.000 kHz 3.69407 GHz =21.85 dBm =51.85 g8
3.560 GHz 3.561 GHz | 100.000 kHz | 3.56006 GHz -43.73 d8m | -30.73 48 3.700 GHz 3.703 GHz | 100.000 kHz | 3,70004 GHz -43.02 d8m | -30.02 08
3.561 GHz | 3.570 GHz | 1,000 MHz | 3.56104 GHz -32.30 d8m | 19,30 d8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3.70104 GHz -33,25 dem | -20.25 d8
3.570 GH2 3.580 GHz 1.000 MMz 3,57074 GHz =40.52 dBm =15.52 g8 3.710 GHz 3.720 GHz 1.000 MHz 3.71431 GMz =35.79 dBm =14.79 a8

L I
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LTE Band 48 64QAM 15MHz CH-Low, 1 RB

(=]

Ref Level 30.00 dim  Offset 7.00 di

Mode auto Sweep

LTE Band 48 64QAM 15MHz CH-High, 1 RB

(=]

Mode auto Sweep

Limit fhack | Lirmit ghack |
20 chif JPLBIONS }INF_ AR | 20 chif JPLBIONS }INF_ AR |
| |
10 dg: 10 dg:
| |
i | i |
-10 d
P
I 0 ;
- Wi - L o ] L
50 50 \
0 d | | 0 d |
Start 3.53 GHz 6007 pts Stop 3.585 GHz Start 3.665 GHz 6007 pts Stop 3.72 GHz
L9007 pi= Gl SLLLAL L e L9007 pi= LA LERL
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | REW | Froquency | powerabs | slimit | Rangelow | Rangeup | REW | Froquency | powerabs | slimit |
3.530 GH2 3.540 GHz 1.000 MHz 3.53711 GHz =39.90 dam =14.90 d8 3.665 GH2 3.675 GHz 1.000 MHz 3.67277 GHz =39.39 daém =14.35 cB
3.540 GHz 3.546 GHz | 1,000 MHz | 3.54897 GHz -31.68 dBm | -18.68 d8 3.875 GHz 3.684 GHz | 1,000 MHz | 3.68262 GHz -38.90 dBm | -25.90 d8
3,549 GHz | 3.550 GHz | 200.000 kHz | 3.54390 GHz -38,50 dam | -25.50 08 3.684 GHz | 3.685 GHz | 200.000 kHz | 3.68485 GHz -45,17 dam | -32.17 08
3.550 GHz 3.565 GHz 100.000 kHz 3.55077 GMz =23.09 dBm =53.09 ¢8 3.685 GHz 3.700 GHz 100.000 kHz 3.69915 GMz =27.85 dBm =57.85 g8
3.565 GHz 3.566 GHz | 200.000 kHz | 3.56524 GHz -45.95 d8m | -32.95 d8 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70005 GHz -42.30 d8m | -20.30 d8
3.566 GHz | 3.575 GHz | 1,000 MHz | 3,56622 GHz -39.54 dam | -26.54 db 3.701 GHz | 3.710 GHz | 1,000 MHz | 3,70104 GHz -30,95 dém | -17.95 db
3.575 GHz2 3.585 GHz 1.000 MMz 3.57772 GMz =35.01 dBm =14.01 g8 3.710 GHz 3.720 GHz 1.000 MHz 3.71282 GMz -35.91 dBm =14.91 g8
-r T -r
L )il 1 Heasuring... i L )il Measuring... ooy

Date 12 APR 2000 0457 38

Date: 12 APR 2020 053209

LTE Band 48 64QAM 15MHz CH-Low, 100%RB

LTE Band 48 64QAM 15MHz CH-High, 100%RB

Mode Auto Sweep

Ref Level 30.00 dém _ Offset 7.00 di Mode Auto Sweep
Limit (fheck A | Limit hock A |
20 dhif_SPLBIOUS LINE ARS ITrA | 20 dhif_SPLBIOUS LINE ARS P |
10 dim l 10 dim l
| |
0 dis | 0 dis |
-10 db - .10 db |
[
» & rr—->L
-50 n -50
0 d 0 d
Start 3.53 GHz 69 ps I!!ng 58S GHz Start 3.665 GHz p 372 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Fraquancy | vowerabs | Alimit I Rangelow | Rangeup | RBW Fraquency | vowerabs | Alimit I
3.530 GH2 3.540 GHz 1.000 MHz 3.53918 GMz =37.79 dém =12.79 o8 3.665 GH2 3.675 GHz 1.000 MHz 367459 GMz -38,88 dém =13.88 8
3.540 GHz 3.546 GHz | 1,000 MHz | 3.54878 GHz -33.72 dBm | -20.72 08 3.875 GHz 3.684 GHz | 1,000 MHz | 3.68199 GHz -24.81 dBm | -21.81 d8
3,549 GHz | 3.550 GHz | 200.000 kHz | 3.54397 GHz -38.21 dam | -25.21 08 3.684 GHz | 3.685 GHz | 200.000 kHz | 3.68498 GHz 40,11 dam | -27.11 d8
3.550 GHz 3.565 GHz 100.000 kHz 3.55297 GMz =23.28 dBm =53.28 8 3.685 GHz 3.700 GHz 100.000 kHz 3.69735 GMz =21.61 dBm =51.61 8
3.565 GHz 3.566 GHz | 200.000 kHz | 3.56573 GHz -42.20 d8m | -29.20 d8 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70083 GHz -42.07 d8m | -20.07 d8
3.566 GHz | 3.575 GHz | 1,000 MHz | 3.56667 GHz -34.26 dém | -21.26 d8 3.701 GHz | 3.710 GHz | 1,000 MHz | 3.70292 GHz -34.49 dem | -21.49 d8
3.575 GHz2 3.585 GHz 1.000 MMz 3.57525 GMz -38.78 dBm =13.78 a8 3.710 GHz 3.720 GHz 1.000 MMz 3,71074 GHz «38.84 dBm =13.84 g8
Y ; Y ; e R
L JL J L JL T iy

Date 12 APR 2000 0457 57

Date 12 APR 2000 053320

LTE Band 48 64QAM 20MHz CH-Low, 1 RB

LTE Band 48 64QAM 20MHz CH-High, 1 RB

(=]

Mode auto Sweep Mode auto Sweep
Limit theck | | Limit ¢heck | |
20 chif JPLBIONS }INF_ AR Pk 20 chif JPLBIONS }INF_ AR
| | | |
10 dg: 10 dg:
| | | |
; | | ; | |
| | |
| |
. e I\
=0 U‘
0 d | | 0 d | |
Start 3.53 GHz Stop 3.59 GHz Start 3.66 GHz Stop 3.72 GHz
e Sop o e LA LERL
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Froquancy | Powerabs | avimit | Rangelow | Rangoup | RBW L | Powerabs | avimit |
3.530 GH2 3.540 GHz 1.000 MHz 3.53312 GHz =39.84 dém =14.84 o8 3.660 GHz2 3.670 GHz 1.000 MHz 3.66292 GH2 =37.65 dam =12.65 o8
3.540 GHz 3.546 GHz | 1,000 MHz | 3.54866 GHz -35.32 dBm | -22.32 08 3.670 GHz 3679 GHz | 1,000 MHz | 3.67829 GHz -39.26 dBm | -26.26 d8
3.549 GHz | 3.550 GHz | 200.000 kHz | 3.54994 GHz -39.39 dém | -26.39 d8 3.679 GHz | 3.6B0 GHz | 200.000 kHz | 3.67976 GHz -44,77 dB@m | -31.77 8
3.550 GHz 3.570 GHz 100.000 kHz 3.55120 GMz =21.47 dBm =51.47 g8 3.680 GHz 3.700 GHz 100.000 kHz 3.69899 GMz =16.50 dBm =46.90 d8
3.570 GHz 3.571 GHz | 200.000 kHz | 3.57079 GHz -45.89 dBm | -32.66 08 3.700 GHz 3.703 GHz | 200.000 kHz | 3,70006 GHz -41.45 d8m | -28.45 d8
3.571 GHz | 3.580 GHz | 1.000 MHz | 3,57158 GHz -39.98 dem | -26.98 08 3.701 GHz | 3.710 GHz | 1,000 MHz | 3,70104 GHz -37.23 dém | -24.23 dB
3.580 GH2 3.590 GHz 1.000 MMz 3.58728 GMz =37.59 dBm =12.56 a8 3.710 GHz 3.720 GHz 1.000 MHz 3.71678 GMz =39.47 dBm =14.47 g8
-r T -r

Date. 12 APR 2020 050152
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9 Q i 9
LTE Band 48 64QAM 20MHz CH-Low, 100%RB LTE Band 48 64QAM 20MHz CH-High, 100%RB
Spectrum nz.n Spectrum nz.n
Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep Ref Level 30.00 dim _ Offset 7.00 di Mode auto Sweep
@1 svglos @1 Avglo
Limit fhack | [T Limit fhack | pahis
hipe BPURBIOUS ) INE_ARS PaLS hipe BPURBIOUS ) INE_ARS A
20 dar 20 dar
| |
10 dg: 10 dg:
| |
o o
-10 d | 10 o |
| |
L L
I a1 O — " e |
-50 r -50
0 d 0 d
Start 3.53 GHz 600 5 Stop 3.59 GHz Start 3.66 GHz 600 5 Stop 3.72 GHz
e L9007 pi= Blog 2 Ry ) e L9007 pi= LA
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | REW | Froquency | powerabs | slimit | Rangelow | Rangeup | REW | L | Powerabs | slimit |
3.530 GH2 3.540 GHz 3.53961 GMz =37.69 dém =12.69 o8 3.660 GHz2 3.670 GHz 1.000 MHz 3.66882 GM2 =37.59 dém =12.59 o8
3.540 GHz 3.546 GHz | 3.54838 GHz -35.52 dBm | -22.52 08 3.670 GHz 3679 GHz | 1,000 MHz | 3.67840 GHz -33.90 dBm | -20.90 d&
3.549 GHz 3.550 GHz | 3.54978 GHz ~39.60 dém | -26.80 08 3.679 GHz 3.6B0 GHz | 200.000 kHz | 367955 GHz -39.85 dém | -26.85 08
3.550 GHz 3.570 GHz 3.56057 GMz =19.97 dBm =45.97 g8 3.700 GHz 100.000 kHz 3.68608 GMz =21.54 dBm =51.54 g8
3.570 GHz 3.571 GHz | 3.57054 GHz -42.69 d8m | -20.65 d8 3.703 GHz | 200.000 kHz | 3,70053 GHz -40.42 d8m | -27.42 08
3.571 GHz 3.580 GHz | 3,57104 GHz -34.99 d@m | ~21.99 d8 3.710 GHz | 1,000 MHz | 3,70113 GHz -35.62 dém | -22.62 dB
3.580 GH2 3.590 GHz 3.58015 GMz =38.53 dBm =13.53 g8 3.710 GHz 3.720 GHz 1.000 MHz 3,71134 GHz =36.91 dBm -11.91 g8
il Y ! il Y
Date 12 APR 2000 050203 Date: 12 APR 2000 053558
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5.7. Peak-to-Average Power Ratio (PAPR)

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

Power Complementary Cumulative Distribution Function (CCDF) curves provide a means for
characterizing the power peaks of a digitally modulated signal on a statistical basis. A CCDF curve
depicts the probability of the peak signal amplitude exceeding the average power level. Most
contemporary measurement instrumentation include the capability to produce CCDF curves for an
input signal provided that the instrument’s resolution bandwidth can be set wide enough to
accommodate the entire input signal bandwidth.

The testing follows FCC KDB 971168 D01 v03r01 Section 5.7.1

1. The EUT was connected to spectrum and system simulator via a power divider.

2. Set the CCDF (Complementary Cumulative Distribution Function) option in spectrum analyzer.

3. The highest RF powers were measured and recorded the maximum PAPR level associated with a
probability of 0.1 %.

4. Record the deviation as Peak to Average Ratio

Test Setup

Spectrum
Analyzer

EUT Splitter

Base station Simulator

Limits
Rule Part 96.41(g), The peak-to-average power ratio (PAPR) of any CBSD transmitter output power
must not exceed 13 dB.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 0.4 dB.
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Test Results

LTE Band 48
Modulation Bandwidth Channel Frequency | Peak Avg PAPR | Limit conclusion
(MHz) (MHz) (dBm) | (dBm) | (dB) | (dB)
55265 3552.5 2423 | 1471 | 9.52 | <13 PASS
5 55990 3625 2358 | 1449 | 9.09 | <13 PASS
56715 3697.5 2271 | 1312 | 9.59 | =13 PASS
55290 3555 2433 | 1483 | 950 | <13 PASS
10 55990 3625 23.28 | 13.76 | 9.52 | <13 PASS
56690 3695 2258 | 1298 | 9.60 | <13 PASS
QPSK
55315 3557.5 2464 | 1431 | 10.33 | <13 PASS
15 55990 3625 23.61 | 14.00 | 9.61 <13 PASS
56665 3692.5 23.17 | 12.87 | 10.30 | <13 PASS
55340 3560 2453 | 14.37 | 10.16 | <13 PASS
20 55990 3625 2351 | 1432 | 919 | <13 PASS
5660 3690 23.15 | 1358 | 957 | <13 PASS
55265 3552.5 2466 | 14.79 | 9.87 | <13 PASS
5 55990 3625 23.11 | 13.01 | 10.10 | <13 PASS
56715 3697.5 22.37 | 12.09 | 10.28 | <13 PASS
55290 3555 2486 | 14.82 | 10.04 | <13 PASS
10 55990 3625 23.01 | 13.01 | 10.00 | <13 PASS
56690 3695 22.46 | 12.40 | 10.06 | <13 PASS
16QAM
55315 3557.5 25.07 | 15.53 9.54 <13 PASS
15 55990 3625 23.15 | 13.08 | 10.07 | <13 PASS
56665 3692.5 23.11 | 13.23 | 9.88 | <13 PASS
55340 3560 2457 | 1463 | 9.94 | <13 PASS
20 55990 3625 23.27 | 1334 | 9.93 | <13 PASS
5660 3690 23.11 | 13.10 | 10.01 <13 PASS
55265 3552.5 2470 | 14.66 | 10.04 | <13 PASS
5 55990 3625 23.03 | 1295 | 10.08 | <13 PASS
56715 3697.5 22.39 | 12.10 | 10.29 | =13 PASS
64QAM
55290 3555 2486 | 14.91 9.95 <13 PASS
10 55990 3625 2299 | 12.94 | 10.05 | <13 PASS
56690 3695 2243 | 12.25 | 10.18 | <13 PASS
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55315 3557.5 25.01 | 1455 | 1046 | <13 PASS
15 55990 3625 23.10 | 12.48 | 10.62 | =13 PASS
56665 3692.5 23.04 | 12.48 | 10.56 | =13 PASS
55340 3560 2453 | 1441 | 1012 | =13 PASS
20 55990 3625 23.25 | 13.21 | 10.04 | =13 PASS
5660 3690 2313 | 13.16 | 9.97 <13 PASS
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5.8. Frequency Stability

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

Test Procedures for Temperature Variation

The testing follows FCC KDB 971168 D01 v03r01 Section 9.0.

1. The EUT was set up in the thermal chamber and connected with the system simulator.

2. With power OFF, the temperature was decreased to -40°C and the EUT was stabilized before
testing. Power was applied and the maximum change in frequency was recorded within one minute.
3. With power OFF, the temperature was raised in 10°C step up to 70°C. The EUT was stabilized at
each step for at least half an hour. Power was applied and the maximum frequency change was
recorded within one minute.

Test Procedures for Voltage Variation

The testing follows FCC KDB 971168 D01 v03r01 Section 9.0.

1. The EUT was placed in a temperature chamber at 25+5° C and connected with the system
simulator.

2. The power supply voltage to the EUT was varied from 85% to 115% of the nominal value
measured at the input to the EUT.

3. The variation in frequency was measured for the worst case.

Test setup
‘Climate chamber ]l
|
I ;
: EUT : Bage station
: | Simulator
1 |
DC Power Supply
Limits

The frequency stability shall be measured by variation of ambient temperature and variation of
primary supply voltage to ensure that the fundamental emission stays within the authorized frequency
block. The frequency stability of the transmitter shall be maintained within £0.00025% (+2.5ppm) of
the center frequency
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~_/ FCC RF Test Report
Measurement Uncertainty

The assessed measurement uncertainty to ensure 99.75% confidence level for the normal
distribution is with the coverage factor k = 3, U= 0.01ppm.
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Test Result
LTE Band 48
Condition Freq.Error | Freq.Error | Freq.Error Frequ.e.ncy Frequ.e.ncy Frequ.elncy

(Hz) (H2) (H2) Stability Stability Stability Verdict

BANDWIDTH 5MHz (ppm) (ppm) (ppm)

Temperature Voltage | 64QAM 16QAM QPSK 64QAM 16QAM QPSK
Normal (25°C) 2.55 6.72 1.78 0.00136 0.00357 0.00095 | PASS
Extreme (70°C) 1.53 11.61 16.68 0.00081 0.00617 0.00887 | PASS
Extreme (60°C) 10.04 4.85 1.76 0.00534 0.00258 0.00094 | PASS
Extreme (50°C) 14.58 4.36 13.46 0.00776 0.00232 0.00716 | PASS
Extreme (40°C) 10.17 16.84 7.36 0.00541 0.00896 0.00392 | PASS
Extreme (30°C) 16.77 412 8.98 0.00892 0.00219 0.00478 | PASS
Extreme (20°C) | Normal 4.79 10.84 14.00 0.00255 0.00577 0.00745 | PASS
Extreme (10°C) 3.99 2.48 11.83 0.00212 0.00132 0.00629 | PASS
Extreme (0°C) 6.08 6.38 6.01 0.00323 0.00340 0.00320 | PASS
Extreme (-10C) 7.46 17.12 10.08 0.00397 0.00911 0.00536 | PASS
Extreme (-207C) 2.48 3.11 5.93 0.00132 0.00166 0.00316 | PASS
Extreme (-30C) 5.75 10.92 4.90 0.00306 0.00581 0.00261 PASS
Extreme (-40C) 16.74 16.81 16.82 0.00890 0.00894 0.00895 | PASS
i LV 9.15 11.10 12.31 0.00486 0.00590 0.00655 | PASS
HV 14.59 8.32 5.33 0.00776 0.00442 0.00283 | PASS

Condition Freq.Error | Freq.Error | Freq.Error Frequ.e.ncy Frequ.e.ncy Frequ.elncy

(Hz) (H2) (H2) Stability Stability Stability Verdict

BANDWIDTH 10MHz (ppm) (ppm) (ppm)

Temperature Voltage | 64QAM 16QAM QPSK 64QAM 16QAM QPSK
Normal (25°C) 15.85 2.46 5.36 0.00843 0.00131 0.00285 | PASS
Extreme (70°C) 8.17 8.76 15.44 0.00435 0.00466 0.00821 PASS
Extreme (60°C) 1.24 242 12.50 0.00066 0.00129 0.00665 | PASS
Extreme (50°C) 11.24 10.76 10.74 0.00598 0.00573 0.00571 PASS
Extreme (40°C) 17.31 11.71 10.26 0.00921 0.00623 0.00546 | PASS
Extreme (30°C) 2.37 12.17 13.68 0.00126 0.00648 0.00728 | PASS
Extreme (20°C) | Normal 5.92 14.29 5.32 0.00315 0.00760 0.00283 | PASS
Extreme (10°C) 7.96 11.22 6.48 0.00423 0.00597 0.00345 | PASS
Extreme (0°C) 10.66 7.73 9.01 0.00567 0.00411 0.00479 | PASS
Extreme (-10C) 12.98 11.09 6.41 0.00690 0.00590 0.00341 PASS
Extreme (-207C) 12.93 14.04 11.01 0.00688 0.00747 0.00586 | PASS
Extreme (-30C) 5.38 5.96 8.08 0.00286 0.00317 0.00430 | PASS
Extreme (-40C) 4.72 6.28 10.08 0.00251 0.00334 0.00536 | PASS
i LV 4.59 11.03 7.67 0.00244 0.00587 0.00408 | PASS
HV 8.29 1.88 14.35 0.00441 0.00100 0.00763 | PASS
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Condition Freq.Error | Freq.Error | Freq.Error Frequr'e.ncy Frequ?ncy Frequ?ncy

(H2) (H2) (H2) Stability Stability Stability Verdict

BANDWIDTH 15MHz (ppm) (ppm) (ppm)

Temperature Voltage | 64QAM 16QAM QPSK 64QAM 16QAM QPSK
Normal (25°C) 4.55 3.38 8.32 0.00242 0.00180 0.00443 | PASS
Extreme (70°C) 15.24 1.98 14.27 0.00811 0.00105 0.00759 | PASS
Extreme (60°C) 15.55 10.84 11.60 0.00827 0.00577 0.00617 | PASS
Extreme (50°C) 15.80 1.87 7.39 0.00840 0.00099 0.00393 | PASS
Extreme (40°C) 5.27 17.16 9.77 0.00280 0.00913 0.00520 | PASS
Extreme (30°C) 9.15 17.63 14.65 0.00487 0.00938 0.00779 | PASS
Extreme (20°C) | Normal 6.85 10.06 11.94 0.00364 0.00535 0.00635 | PASS
Extreme (10°C) 14.34 9.24 9.07 0.00763 0.00492 0.00482 | PASS
Extreme (0°C) 3.71 4.49 2.25 0.00197 0.00239 0.00120 | PASS
Extreme (-10C) 17.54 237 11.20 0.00933 0.00126 0.00596 | PASS
Extreme (-207C) 6.97 3.26 1.1 0.00371 0.00174 0.00059 | PASS
Extreme (-30C) 5.26 1.29 5.59 0.00280 0.00068 0.00298 | PASS
Extreme (-40C) 15.57 8.22 9.97 0.00828 0.00437 0.00530 | PASS
i LV 16.42 11.78 10.50 0.00873 0.00627 0.00558 | PASS
HV 5.25 7.93 10.46 0.00279 0.00422 0.00556 | PASS

SRl Freq.Error | Freq.Error | Freq.Error Frequr'e.ncy Frequ?ncy Frequ?ncy

(Hz) (H2) (H2) Stability Stability Stability Verdict

BANDWIDTH 20MHz (ppm) (ppm) (ppm)

Temperature Voltage | 64QAM 16QAM QPSK 64QAM 16QAM QPSK
Normal (25°C) 13.63 8.48 3.98 0.00725 0.00451 0.00212 | PASS
Extreme (70°C) 7.11 8.05 16.66 0.00378 0.00428 0.00886 | PASS
Extreme (60°C) 1.20 6.74 16.06 0.00064 0.00359 0.00855 | PASS
Extreme (50°C) 17.15 15.41 17.65 0.00912 0.00820 0.00939 | PASS
Extreme (40°C) 14.89 16.74 9.21 0.00792 0.00890 0.00490 | PASS
Extreme (30°C) 15.84 9.10 1.12 0.00842 0.00484 0.00060 | PASS
Extreme (20°C) | Normal 5.48 13.87 1.21 0.00292 0.00738 0.00064 | PASS
Extreme (10°C) 9.74 4.63 9.99 0.00518 0.00246 0.00532 | PASS
Extreme (0°C) 215 9.34 14.22 0.00114 0.00497 0.00757 | PASS
Extreme (-10C) 4.84 1.28 12.71 0.00258 0.00068 0.00676 | PASS
Extreme (-207C) 10.65 3.45 10.93 0.00566 0.00183 0.00582 | PASS
Extreme (-30C) 16.12 12.44 7.21 0.00858 0.00662 0.00384 | PASS
Extreme (-40C) 6.14 15.52 7.78 0.00327 0.00825 0.00414 | PASS
i LV 11.93 2.63 11.23 0.00634 0.00140 0.00597 | PASS
HV 16.52 8.39 8.21 0.00879 0.00446 0.00437 | PASS

TA Technology (Shanghai) Co., Ltd.

TA-MB-01-042R
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.

Page 49 of 58




&

FCC RF Test Report Report No: R2003A0164-R1

5.9. Spurious Emissions at Antenna Terminals

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The testing follows FCC KDB 971168 D01 v03r01 Section 6.0.
1. The EUT was connected to spectrum analyzer and system simulator via a power divider.
2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.
3. The middle channel for the highest RF power within the transmitting frequency was measured.
4. The conducted spurious emission for the whole frequency range was taken.
5. Make the measurement with the spectrum analyzer's
RBW is set to 1 kHz (0.009MHz~ 0.15 MHz),
RBW is set to 10 kHz (0.15 MHz~ 30 MHz)
RBW is set to 100 kHz (30MHz~1000 MHz)
RBW is set to 1000 kHz (above 1000MHz).
6. Set spectrum analyzer with RMS detector.
7. Taking the record of maximum spurious emission.
8. The RF fundamental frequency should be excluded against the limit line in the operating frequency
band.
9. The limit line is ~40dBm/MHz.

Test setup

Spectrum
Analyzer

EUT Splitter

Base station Simulator

Limits
Rule Part 96.41(e) (2) Additional protection levels. Notwithstanding paragraph (e)(1) of this section,
for CBSDs and End User Devices, the conducted power of emissions below 3540 MHz or above

3710 MHz shall not exceed -25 dBm/MHz, and the conducted power of emissions below 3530 MHz
or above 3720 MHz shall not exceed —40dBm/MHz.
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Measurement Uncertainty

The assessed measurement uncertainty to ensure 99.75% confidence level for the normal

distribution is with the coverage factor k = 1.96.

Frequency Uncertainty
100kHz-2GHz 0.684 dB
2GHz-18GHz 1.407 dB
18GHz-40GHz 1.515dB
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Test Result

If disturbances were found more than 20dB below limit line, the mark is not required for the EUT.

The signal beyond the limit is carrier.

LTE Band 48 5MHz CH Low 9KHz~37GHz

LTE Band 48 10MHz CH Low 9KHz~37GHz

[ X T T L

Date 12 APR 2020 08 1506

Spectrum ﬂ? Spectrum ﬂ?
Ref Level 20.00 dém _ Offset 17.00 di Mode buto Swaep Ref Level 20.00 dém _ Offset 17.00 di Mode buto Swaep
@1 AvgLo @1 svglos
10 d 10 d
o o
-10 di -10 d
20 dB 20 dB
30 d
SPURL LINE_As:
W= ) e iy
M e
Mage W . S PRIPPRY, pTEW T . i
50 dim- o
-70 d 70 o
Start 9.0 kHz GETO4 pts Stop 37.0 GHz Start 9.0 kHz GETO4 pts Stop 37.0 GHz
Rangelow | Rangeup | RBW | ¥ | powerabs | astimit | Rangelow | Rangeup | REW | ¥ | Powerabs | sumit |
9.000 kM2 150.000 kM2 1.000 kHz 11.31312 kMz =73.08 dBm =200.00 d8 9.000 kM2 150.000 kM2 1.000 kHz 12.11769 kMz =72.42 dBm =200.00 d8
150,000 kHz 30.000 MHz | 10.000 kHz | 459, 45889 kHz -70.26 d8m | -200.00 d8 150,000 kHz 30.000 MHz | 10.000 kHz | 22,38642 MHz -70.72d8m | -200.00 d8
30.000 MHz 1.000 GHz | 100.000 kHz | B48,27552 MHz ~58,57 diém | ~200.00 d8 30.000 MHz 1.000 GHz | 100.000 kHz | 867.70523 MHz ~59.12 diém | ~200.00 d8
1.000 GHz2 37.000 GHz 1.000 MHz 3.55086 GMz 16.47 dBm =200.00 d8 1.000 GHz2 37.000 GHz 1.000 MMz 3.55086 GMz 5.32 dBm =200.00 d8

L JL

Date: 12 APR 2000 06:25.27

LTE Band 48 5MHz CH Middle 9KHz~37GHz

LTE Band 48 10MHz CH Middle 9KHz~37GHz

[ X T T L

Date 12 APR 2000 08 1548

Spectrum ? Spectrum ?
Ref Level 20.00 dim  Offset 17.00 di Mode Auto Sweep Ref Level 20.00 dim  Offset 17.00 di Mode Auto Sweep
@1 svglog @1 svglog
10 dén 10 dén
0 di 0 di
-10 dim -10 dim
20 db 20 db
PR v i, 1 _ FOREEr: e puctie, .
e 50 dim. T
0 df 70 d
Start 9.0 kHz GHT04 Ei 8t op 37.0 GHz Start 9.0 kHz GHT04 Ei 8t op 37.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Fraquency | Powerabs | sumit | Rangelow | Rangeup | REW | ¥ | Powerabs | sumit |
9.000 kMz 150.000 kHz 1.000 kMz 10.50856 kMz =71.96 dBm =200.00 ¢8 9.000 kMz 150.000 kHz 1.000 kHz 17.14622 kMz =72.17 dBm =200.00 ¢8
150,000 kHz 30.000 MHz | 10.000 kHz | 153,73032 kHz -68.79 d8m | -200.00 8 150,000 kHz 30.000 MHz | 10.000 kHz | 24325794 kHz -70.22 d8m | -200.00 8
30.000 MHz 1.000 GHz | 100.000 kHz | 861.94603 MHz ~58.68 dém | ~200.00 d8 30.000 MMz 1.000 GHz | 100.000 kHz | §94,40971 Mz ~58.71 dém | ~200.00 d8
1.000 GHz 37.000 GHz 1.000 MMz 3.62286 GMz 17.92 dBm =200.00 48 1.000 GHz 37.000 GHz 1.000 MHz 3.62061 GHz 12,22 dBm =200.00 48

L JL

Date: 12 APR 2000 08:2601
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LTE Band 48 5MHz CH High 9KHz~37GHz
(=)

LTE Band 48 10MHz CH High 9KHz~37GHz
(=)

Mode Auto Sweep

T
J

L J1 Heasuring...

Date: 12 APR 2000 06:21.07

Mode buta Sweep
10 d 10 d
o o
-10 di -10 d
20 dB 20 dB
30 d 30 d
SPURIOL: SPURIOUS
P — il
| s Preey AV ’
“”‘- i ! Lisha il il
S0 dim: S0 dim- s
70 o -70 df
Start 9.0 kHz st op 370 GHz Start 9.0 kHz GETO4 pts st op 370 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | | powerabs | slimit | Rangelow | Rangeup | REW | Fraquency | powerabs | slimit |
9.000 kM2 150.000 kM2 15.13481 kHz =73,39 dBm -200.00 ¢8 | 9.000 kM2 150.000 kM2 1.000 kHz 12.72111 kMz =71.51 dBm -200.00 ¢8 |
150,000 kHz 30.000 MHz | -70.06 d8m | -200.00 ¢ 150,000 kHz 30.000 MHz | 10.000 kHz | 23.89601 M-z -69.55 d8m | -200.00 ¢
30.000 MHz 1.000 GHz | -58,87 dBm | ~200.00 d8 30.000 MHz 1.000 GHz | 100.000 kHz | 945,30280 MHz ~58,77 dém | ~200.00 d8
1.000 GHz2 37.000 GHz 3.69485 GMz 15.85 dBm =200.00 d8 1.000 GHz2 37.000 GHz 1.000 MMz 3.69035 GMz 17.73 dBm =200.00 d8
™ ™ T

L JL

Date: 12 APR 2000 06:26:48

LTE Band 48 15MHz CH Low 9KHz~37GHz
(=)

Mode Auto Sweep

LTE Band 48 20MHz CH Low 9KHz~37GHz
(=)

Mode Auto Sweep

L JL

Date. 12 APR 2000 08:30:08

10 dén 10 dén
o db o db
-10 dim -10 dim
.20 db 20 db
- s -
I rTes M . pota, N AN o i e i, --‘..,,"i"l
S0 dim- i — S0 dim-
<70 o ~10 di
Start 9.0 kHz st op 370 GHz Start 9.0 kHz GETO4 pts st op 370 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | | powerabs | slimit | Rangelow | Rangeup | REW | | powerabs | slimit |
9.000 kM2 150.000 kM2 z =71.20 dBm -200.00 ¢8 | 9.000 kM2 150.000 kM2 1.000 kHz 91, 76961 kHz =73.03 dBm -200.00 ¢8 |
150,000 kHz 30.000 MHz | -68.88 dBm | -200.00 ¢ 150,000 kHz 30.000 MHz | 10.000 kHz | 29.17560 MHz -68.98 dBm | -200.00 ¢
30.000 MHz 1.000 GHz | ~59.15 dam | ~200.00 d8 30.000 MHz 1.000 GHz | 100.000 kHz | 901.07825 MHz ~55.58 d@m | ~200.00 d8
1.000 GHz2 37.000 GHz . 18.70 d8m =200.00 d8 1.000 GHz2 37.000 GHz 1.000 MMz 3.55086 GMz 18.15 dBm =200.00 d8
i T S | )i T

Date: 12 APR 2000 08:36 26

LTE Band 48 15MHz CH Middle 9KHz~37GHz

3]

LTE Band 48 20MHz CH Middle 9KHz~37GHz
(=)

Mode Auto Sweep

Mode Auto Sweep

10 dén 10 dén
0 da 0 da
~10 dim ~10 dim
20 b 20 8

L JL

Date 12 APR 2000 083222

A s i - TV Y T e,
Ls 50 dm o Ls
<70 o =10 di
Start 9.0 kHz st op 370 GHz Start 9.0 kHz GETO4 pts st op 370 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | | powerabs | slimit | Rangelow | Rangeup | REW | Fraquency | powerabs | slimit |
9.000 kM2 150.000 kM2 11.11198 kHz =71.80 dBm -200.00 ¢8 | 9.000 kM2 150.000 kM2 1.000 kHz 10.30742 kHz =73.16 dBm -200.00 ¢8 |
150,000 kHz 30.000 MHz | 2380394 -69.96 dBm | -200.00 ¢ 150,000 kHz 30.000 MHz | 10.000 kHz | 2891448 Mz -70.32 d8m | -200.00 ¢
30.000 MHz 1.000 GHz | 927.66148 ~58.73 dim | ~200.00 d8 30.000 MHz 1.000 GHz | 100.000 kHz | §95.77373 MHz ~58.68 dim | ~200.00 d8
1.000 GHz2 37.000 GHz 3.61836 GMz 18.28 d8m =200.00 d8 1.000 GHz2 37.000 GHz 1.000 MMz 3.61611 GMz 18.76 dBm =200.00 d8

Date: 12 APR 2000 08:36:58
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LTE Band 48 15MHz CH High 9KHz~37GHz LTE Band 48 20MHz CH High 9KHz~37GHz
Spectrum ﬂ? Spectrum ﬂ?
Ref Level 20.00 dém _ Offset 17.00 di Mode buto Swaep Ref Level 20.00 dém _ Offset 17.00 di Mode buto Swaep
@1 Avglo @1 Avglo
10 d 10 d
o o
10 df 10 d
-20 di 20 B
30 d
SPURIOUS_LINE 485, SPURL LINE_a8:
pror Jow oo e, - P e d ™
50 dim. urot” —=] 50 dim. o™ —
<70 o -70 di
Start 9.0 kHz GETO4 pts Stop 37.0 GHz Start 9.0 kHz GETO4 pts Stop 37.0 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Fraquenc: | powerabs | astimit | Rangelow | Rangeup | REW | Fragquency | Powerabs | sumit |
9.000 kM2 150.000 kM2 1.000 kHz 11.91655 kHz =71.81 dBm =200.00 d8 9.000 kM2 150.000 kM2 1.000 kHz 9.90514 kMz =73.17 dBm =200.00 d8
150,000 kHz 30.000 MHz | 10.000 kHz | 161.19095 kHz -69.68 d8m | -200.00 d8 150,000 kHz 30.000 MHz | 10.000 kHz | 153, 73032 kHz -69.40 d8m | -200.00 d8
30.000 MHz 1.000 GHz | 100.000 kHz | 923.93316 MHz ~58.32 dém | ~200.00 d8 30.000 MHz 1.000 GHz | 100.000 kHz | 950,45577 MHz ~58.68 dém | ~200.00 d8
1.000 GHz2 37.000 GHz 1.000 MHz 3.68585 GMz 18.64 dBm =200.00 d8 1.000 GHz2 37.000 GHz 1.000 MMz 3.68135 GMz 18.28 d8m =200.00 d8
.\ T o |+ T T
Date. 12 APR 2000 08:3535 Date: 12 APR 2020 063731
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5.10.Radiates Spurious Emission

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

1. The testing follows FCC KDB 971168 D01 v03r01 Section 5.8 and ANSI C63.26 (2015).

2. Below 1GHz: The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3
meter away from the antenna. The maximal emission value is acquired by adjusting the antenna
height, polarisation and turntable azimuth. Normally, the height range of antenna is 1 m to 4 m, the
azimuth range of turntable is 0° to 360°, and the receive antenna has two polarizations Vertical (V)
and Horizontal (H). Above 1GHz: (Note: the FCC’s permission to use 1.5m as an alternative per
TCBC Conf call of Dec. 2, 2014.) The EUT is placed on a turntable 1.5 meters above the ground in
the chamber, 3 meter away from the antenna. The maximal emission value is acquired by adjusting
the antenna height, polarisation and turntable azimuth. Normally, the height range of antenna is 1 m
to 4 m, the azimuth range of turntable is 0° to 360°, and the receive antenna has two polarizations
Vertical (V) and Horizontal (H).

3. Alloop antenna, A log-periodic antenna or horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the
same power value on the spectrum analyzer or receiver. The level of the spurious emissions can be
calculated through the level of the signal generator, cable loss, the gain of the substitution antenna
and the reading of the spectrum analyzer or receiver.

4. The EUT is then put into continuously transmitting mode at its maximum power level during the test.
Set Test Receiver or Spectrum RBW=200Hz,VBW=600Hz for 9kHz150kHz , RBW=10kHz,
VBW=30kHz 150kHz-30MHz ,RBW=100kHz,VBW=300kHz for 30MHz to 1GHz and RBW=1MHz,
VBW=3MHz for above 1GHz And the maximum value of the receiver should be recorded as (Pr).

5. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for
the frequency band of interest is placed at the reference point of the chamber. An RF Signal source
for the frequency band of interest is connected to the substitution antenna with a cable that has been
constructed to not interfere with the radiation pattern of the antenna. A power (PMea) is applied to the
input of the substitution antenna, and adjust the level of the signal generator output until the value of
the receiver reach the previously recorded (Pr). The power of signal source (PMea) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna polarization.

6. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (Pcl) ,the Substitution Antenna
Gain (Ga) and the Amplifier Gain (PAg) should be recorded after test.

7. The measurement results are obtained as described below:

Power(EIRP)=PMea- PAg - Pcl + Ga

The measurement results are amend as described below:

Power(EIRP)=PMea- Pcl + Ga

8. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi)
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and known input power. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP

= EIRP-2.15dBi.
The modulation mode and RB allocation refer to section 5.1, using the maximum output power

configuration.

Test setup

30MHz~~~ 1GHz

Antenna

4 [~ tower
- —

3m i

Turntable g ;
¢ ' 1m to 4m

- o {;:5_ | Spectrum
—'g I' - — l Analyzer
G Coaxial Cable /

round Plane

Above 1GHz

Anienna

‘% oweEr

Heom
anfenie

-

3m.

Specinun

Tumtable ’//\
- [I_ 0 afyalyzet
\ AN
AY

[ \
SAAAAN e

. | 1T .

Note: Area side:2.4mX3.6m
Limits
Rule Part 96.41(e) (2) specifies that “Additional protection levels. Notwithstanding paragraph (e)(1) of
this section, for CBSDs and End User Devices, the conducted power of emissions below 3540 MHz
or above 3710 MHz shall not exceed —25 dBm/MHz, and the conducted power of emissions below
3530 MHz or above 3720 MHz shall not exceed -40dBm/MHz.”

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96, U= 3.55 dB.
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Test Result

LTE Band 48 5MHz CH-Middle, RB 1

Cable _ EIRP . : .
Harmonic Frisﬂl:_:)lcy ( d?BCr;n) Loss g:lr; PS;::;Tiin Level (;Iénr:) M(er)m A?(;l‘;l:)th
(dB) (dBm)
2 7345.5 -53.32 | 250 | 11.35 Vertical -44 47 | -40.00 | 4.47 90
3 11019.0 -60.77 | 4.20 | 12.05 Vertical -52.92 | -40.00 | 12.92 0
4 14691.0 |-59.62 | 5.50 | 14.23 Vertical -50.89 | -40.00 | 10.89 315
5 18125.0 -- - -- - - - - -
6 21750.0 -- - - - - - - -
7 25375.0 -- - - - - - - -
8 29000.0 -- - -- - - - - -
9 32625.0 -- - -- -- - - - -
10 36250.0 -- - - -- - - - -
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is Vertical position.
LTE Band 48 20MHz CH-Middle, RB 1
Cable _ EIRP . : .
rarmonie Fr?mez?cy (dsécr;n) boss Zaﬁgg eataraation | 2% (;Iénr:) M(erg)m A?JZSJ :
(dB) (dBm)
2 7332.0 -52.00 | 2.50 | 11.35 Vertical -43.15 | -40.00 | 3.15 135
3 10998.8 | -59.64 | 4.20 | 12.05 Vertical -51.79 | -40.00 | 11.79 315
4 14664.8 -59.80 | 5.50 | 14.23 Vertical -51.07 | -40.00 | 11.07 45
5 18125.0 -- -- -- - - - - -
6 21750.0 -- - - - - - - -
7 25375.0 -- - - - - - - -
8 29000.0 -- - -- - - - - -
9 32625.0 -- - -- -- - - - -
10 36250.0 -- - - -- - - - -

Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2. The worst emission was found in the antenna is Vertical position.
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6. Main Test Instruments

Name Manufacturer Type Serial Calibration | Expiration
Number Date Date
B:;jt:tg(:” R&S CMW500 113824 2019-05-19 | 2020-05-18
Power Splitter Hua Xiang SHX-GF2-2-13 10120101 / /
Spectrum Analyzer Key sight N9010A MY50210259 | 2019-05-19 | 2020-05-18
Signal Analyzer R&S FSV30 100815 2019-12-15 | 2020-12-14
Signal Analyzer R&S FSV40 15195-01-00 | 2019-05-19 | 2020-05-18
Loop Antenna | SCHWARZBECK | FMZB1519 1519-047 2017-09-26 | 2020-09-25
Trilog Antenna | SCHWARZBECK | VUBL 9163 9163-201 2017-11-18 | 2020-11-17
Horn Antenna R&S HF907 100126 2018-07-07 | 2020-07-06
Horn Antenna ETS-Lindgren 3160-09 00102643 2018-06-20 | 2020-06-19
Stam:'a;:jnGain STEATITE QSHE]';G"‘O' 16779 2019-07-19 | 2021-07-18
Signal generator R&S SMB 100A 102594 2019-05-19 | 2020-05-18
Climatic Chamber ESPEC SU-242 93000506 2017-12-17 | 2020-12-16
Preampflier R&S SCu18 102327 2019-05-19 | 2020-05-18
MOB COMMS Keysight 66319D MY43004105 | 2019-05-19 | 2020-05-18
DC SUPPLY
RF Cable Agilent SMA 15¢cm 0001 2019-12-13 | 2020-06-12
Software R&S EMC32 9.26.0 / /

******END OF REPORT *kkkkk
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