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SPORTON LAB.

FCC RF Test Report

Report No. : FG062208

SUMMARY OF TEST RESULT

FCC ID : 2ABZ2-EE103

Rep_ort FCC Rule Description Limit Result| Remark
Section
§2.1046 Conducted Output Power Reporting Only
a4 §24.232(c) Equivalent ls((;téoﬁll; F:;;jlated Power EIRP < 2Watt PASS ]
Equivalent Isotropic Radiated Power
§27.50(d)(4) (5G NR n66) EIRP < 1Watt
3.5 §24.232(d) Peak-to-Average Ratio <13 dB PASS -
3.6 §2.1049 Occupied Bandwidth Reporting Only PASS -
§2.1051
Conducted Band Edge Measurement
3.7 §24.238(a) < 43+10log10(P[Watts]) | PASS -
§27.53(h) (5G NR n2) (5G NR n66)
§2.1051 . -
Conducted Spurious Emission
3.8 §24.238(a) < 43+10log10(P[Watts]) | PASS -
§27.53(h) (5G NR n2) (5G NR n66)
§2.1055 .
3.9 §24.235 Frequency Stability Within Authorized Band | PASS -
Temperature & Voltage
§27.54
Under limit
§2.1053 . . o
Radiated Spurious Emission 29.18 dB at
4.4 24.2 43+10I P PA
§24.238(2) (5G NR n2) (5G NR né6) < 43+10logio(PIWatts]) | PASS | 5571 509
§27.53(h)
MHz
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1 General Description
1.1 Applicant

OnePlus Technology (Shenzhen) Co., Ltd
18C02, 18C03, 18C04 and 18C05, Shum Yip Terra Building, Binhe Avenue North, Futian District,
Shenzhen

1.2 Manufacturer

OnePlus Technology (Shenzhen) Co., Ltd
18C02, 18C03, 18C04 and 18C05, Shum Yip Terra Building, Binhe Avenue North, Futian District,
Shenzhen

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment Smart Phone
Brand Name ONEPLUS
Model Name IN2017

FCCID

2ABZ2-EE103

EUT supports Radios application

CDMA/GSM/WCDMA/LTE/5G NR

WLAN 2.4GHz 802.11b/g/n (HT20)

WLAN 2.4GHz 802.11ax (HE20/HE40)
WLAN 5GHz 802.11a/n/ac
(HT20/HT40/VHT20/VHT40/VHT80)
WLAN 5GHz 802.11ax (HE20/HE40/HE80)
Bluetooth BR/ EDR / LE

GNSS/NFC

Conducted : N/A

IMEI Code Radiation : 990015750219537

HW Version 15

SW Version 10.5.IN55CB

EUT Stage Production Unit

Remark:

1. Only 5G NR bands are tested in this report, all the other RF bands are tested in the other reports
separately.

2. This is a variant report for IN2017. The new SA mode 5G NR n2/n66 is opened by the software.
Based on the similarity between current and previous project. 5G NR n2/n66 for full test, the others
data can refer to original test report (Sporton Report Number FG9N2025-08).

Sporton International (Shenzhen) Inc.
TEL : 86-755-8637-9589
FAX : 86-755-8637-9595
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1.4 Product Specification of EqQuipment Under Test

Standards-related Product Specification
5G NR n2: 1852.5 MHz ~ 1907.5 MHz
5G NR n66: 1712.5 MHz ~ 1777.5 MHz

5G NR n2: 1932.5 MHz ~ 1987.5 MHz
5G NR n66: 2112.5 MHz~ 2197.5 MHz

Tx Frequency

Rx Frequency

Bandwidth n2, n66: 5MHz / 10MHz / 15MHz / 20MHz
SCS 15kHz
Top Antenna:

SA n2: 20.89 dBm

Maximum Output Power to |SA _n66 : 21.00 dBm

Antenna Bottom Antenna:

SA n2: 22.99 dBm

SA_n66 : 23.14 dBm

Antenna Gain n2/n66 : -2.00 dBi

CP-OFDM: QPSK / 16QAM / 64QAM / 256QAM

DFT-s-OFDM: P1/2 BPSK / QPSK / 16QAM / 64QAM / 256 QAM

Type of Modulation

1.5 Modification of EUT

No modifications are made to the EUT during all test items.

1.6 Maximum EIRP Power, Frequency Tolerance, and Emission

Designator
5G NR n2
(SA_n2) QeSS
Frequency Range Emission Designator Maximum
ALY (MH2) (99%0BW) EIRP(W)
5 1852.5 ~1907.5 4M51G7D 0.1253
10 1855.0 ~ 1905.0 9M05G7D 0.1253
20 1860.0 ~ 1900.0 17M9G7D 0.1256
Frequency Tolerance (ppm) 0.0015
5G NR n66
(SA_n66) QPSK
Frequency Range Emission Designator Maximum
BW (MHz) (MH2) (99%0BW) EIRP(W)
5 1712.5~1777.5 4M49G7D 0.1288
10 1715.0 ~ 1775.0 9M09G7D 0.1256
20 1720.0 ~ 1770.0 17M9G7D 0.1300
Frequency Tolerance (ppm) 0.0025
Sporton International (Shenzhen) Inc. Page Number : 60f21
TEL : 86-755-8637-9589 Report Issued Date : Jul. 17, 2020
FAX : 86-755-8637-9595 Report Version : Rev. 01

FCC ID : 2ABZ2-EE103 Report Template No.: BU5-FGLTE Version 2.0



s=amranas. FCC RF Test Report Report No. : FG062208

1.7 Testing Location

Sporton International (Shenzhen) Inc. is accredited to ISO/IEC 17025:2017 by American Association for
Laboratory Accreditation with Certificate Number 5145.01.

Test Firm Sporton International (Shenzhen) Inc.

1/F, 2/F, Bldg 5, Shiling Industrial Zone, Xinwei Village, Xili, Nanshan,
: : Shenzhen, 518055 People’s Republic of China

Test Site Location | Tg| : +86-755-86379589

FAX: +86-755-86379595

) _ ) FCC Test Firm
Sporton Site No. FCC Designation No. ) .
Test Site No. Registration No.
THO1-SZ CN1256 421272
Test Firm Sporton International (Shenzhen) Inc.

No. 3 Bldg the third floor of south, Shahe River west, Fengzeyuan Warehouse,
Test Site Location | Nanshan Shenzhen, 518055 People’s Republic of China

TEL: +86-755-33202398

) . ) FCC Test Firm
Sporton Site No. FCC Designation No. ) _
Test Site No. Registration No.
03CHO02-sz CN1256 421272
1.8 Test Software
Iltem Site Manufacture Name Version
1. 03CHO02-Sz AUDIX E3 6.2009-8-24a

1.9 Applicable Standards

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

‘ 47 CFR Part 2, 24E, 27L

¢ ANSI C63.26-2015

‘ FCC KDB 971168 D01 Power Meas License Digital Systems v03r01

‘ FCC KDB 412172 D01 Determining ERP and EIRP v01r01

Remark:

All test items were verified and recorded according to the standards and without any deviation during

the test.
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2 Test Configuration of Equipment Under Test

2.1 Test Mode

Antenna port conducted and radiated test items are performed according to KDB 971168 D01 Power

Meas License Digital Systems v03r01 with maximum output power.

For radiated measurement, pre-scanned in three orthogonal panels, X, Y, Z. The worst cases (Y plane)

were recorded in this report.
The device is investigated from 30MHz to 10 times of fundamental signal for radiated spurious emission

test under different RB size/offset and modulations in exploratory test. Subsequently, only the worst

case emissions are reported.

Orthogonal
Planes of EUT

X Plane

Y Plane

Z Plane

2.2 Connection Diagram of Test System

Power

Source

System

Simulator

This example is connection diagram of EUT test configurations.

EUT

. For detail, please refer to test mode configuration and setup photographs for each test item.

Sporton International (Shenzhen) Inc.

TEL : 86-755-8637-9589
FAX . 86-755-8637-9595
FCC ID : 2ABZ2-EE103
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2.3 Support Unit used in test configuration and system

Item [Equipment Trade Name |Model No. FCC ID Data Cable [Power Cord
1. |DC Power Supply|GW GPS-3030D N/A N/A Unshielded, 1.8 m
2. |INR Base Station |Anritsu MT8000A N/A N/A Unshielded, 1.8 m

2.4 Measurement Results Explanation Example

For all conducted test items:
The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor

between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable loss
Offset = RF cable loss.

Following shows an offset computation example with cable loss 5.1 dB.

Example :
Offset(dB) = RF cable loss(dB).
=5.1(dB)
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2.5 Frequency List of Low/Middle/High Channels

5G NR n2 Channel and Frequency List

NR Bandwidth (MHz) Channel NR Frequncy (MHz)

Low 1860

20 Mid. 1880
High 1900
Low 1855

10 Mid. 1880
High 1905
Low 1852.5

5 Mid. 1880
High 1907.5

5G NR n66 Channel and Frequency List

NR Bandwidth (MHz) Channel NR Frequncy (MHz)
Low 1720
20 Mid. 1745
High 1770
Low 1715
10 Mid. 1745
High 1775
Low 1712.5
5 Mid. 1745
High 1777.5
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3 Conducted Test Items
3.1 Measuring Instruments

See list of measuring instruments of this test report.

3.2 Test Setup

3.2.1 Conducted Output Power

I

|

System Simulator EUT

3.2.2 Peak-to-Average Ratio, Occupied Bandwidth ,Conducted Band-Edge and

Conducted Spurious Emission

L]

Power Divider

System Simulator -

.l

Spectrum Analyzer

3.2.3 Frequency Stability

System Simulator

g ]

EUT

Thermal Chamber

3.3 Test Result of Conducted Test

Please refer to Appendix A.

Sporton International (Shenzhen) Inc.
TEL : 86-755-8637-9589
FAX : 86-755-8637-9595
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3.4 Conducted Output Power and EIRP

3.4.1 Description of the Conducted Output Power Measurement and EIRP
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.

The EIRP of mobile transmitters must not exceed 2 Watts for 5G NR n2.

The EIRP of mobile transmitters must not exceed 1 Watts for 5G NR n66.

According to KDB 412172 D01 Power Approach,

EIRP = P; + Gy — L, ERP = EIRP -2.15, where

P = transmitter output power in dBm

Gt = gain of the transmitting antenna in dBi

Lc = signal attenuation in the connecting cable between the transmitter and antenna in dB

3.4.2 Test Procedures

1. The testing follows ANSI C63.26 Section 5.2

2. The transmitter output port was connected to the system simulator.

3. Set EUT at maximum power through the system simulator.

4.  Select lowest, middle, and highest channels for each band and different modulation.

5. Measure and record the power level from the system simulator.
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3.5 Peak-to-Average Ratio

3.5.1 Description of the PAR 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. In measuring transmissions in this band using an
average power technique, the peak-to-average ratio (PAR) of the transmission may not exceed 13

dB.

3.5.2 Test Procedures

1. The testing follows ANSI C63.26 Section 5.2.3.4 (CCDF).

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

3. Setthe CCDF (Complementary Cumulative Distribution Function) option in spectrum analyzer.

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

5. Record the deviation as Peak to Average Ratio.

Sporton International (Shenzhen) Inc. Page Number 113 0f 21
TEL : 86-755-8637-9589 Report Issued Date : Jul. 17, 2020
FAX : 86-755-8637-9595 Report Version : Rev. 01

FCC ID : 2ABZ2-EE103 Report Template No.: BU5-FGLTE Version 2.0



s=amranas. FCC RF Test Report Report No. : FG062208

3.6 Occupied Bandwidth

3.6.1 Description of Occupied Bandwidth 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 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.

3.6.2 Test Procedures

1. The testing follows ANSI C63.26 Section 5.4

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

3.  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.

4.  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.

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

6. 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)

7. Determine the “-26 dB down amplitude” as equal to (Reference Value — X).

8. 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.

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

bandwidth.
Sporton International (Shenzhen) Inc. Page Number 114 of 21
TEL : 86-755-8637-9589 Report Issued Date : Jul. 17, 2020
FAX : 86-755-8637-9595 Report Version : Rev. 01

FCC ID : 2ABZ2-EE103 Report Template No.: BU5-FGLTE Version 2.0



s=amranas. FCC RF Test Report Report No. : FG062208

3.7 Conducted Band Edge

3.7.1 Description of Conducted Band Edge Measurement

24.238 (a)

For operations in the 1850-1910 and 1930-1990 MHz band, the FCC limit is 43 + 10log;o(P[Watts]) dB
below the transmitter power P(Watts) in a 1MHz bandwidth. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one

percent of the emission bandwidth of the fundamental emission of the transmitter may be employed.

27.53 (h)

For operations in the 1710 — 1755 MHz band, the FCC limit is 43 + 10log;o(P[Watts]) dB below the
transmitter power P(Watts) in a 1 MHz bandwidth. However, in the 1IMHz bands immediately outside
and adjacent to the licensee's frequency block, a resolution bandwidth of at least one percent of the

emission bandwidth of the fundamental emission of the transmitter may be employed.

3.7.2 Test Procedures

The testing follows ANSI C63.26 section 5.7

The EUT was connected to spectrum analyzer and system simulator via a power divider.
The band edges of low and high channels for the highest RF powers were measured.

Set RBW >= 1% EBW in the 1MHz band immediately outside and adjacent to the band edge.
Beyond the 1 MHz band from the band edge, RBW=1MHz was used.

Set spectrum analyzer with RMS detector.

N o o M w0 NP

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

8.  Checked that all the results comply with the emission limit line.

Example:

The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)

= P(W)- [43 + 10log(P)] (dB)

= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB) = -13dBm.

Sporton International (Shenzhen) Inc. Page Number :150f 21
TEL : 86-755-8637-9589 Report Issued Date : Jul. 17, 2020
FAX : 86-755-8637-9595 Report Version : Rev. 01

FCC ID : 2ABZ2-EE103 Report Template No.: BU5-FGLTE Version 2.0



s=amranas. FCC RF Test Report Report No. : FG062208

3.8 Conducted Spurious Emission

3.8.1 Description of Conducted Spurious Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be lower than

the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

It is measured by means of a calibrated spectrum analyzer and scanned from 30 MHz up to a

frequency including its 10™ harmonic.

3.8.2 Test Procedures

1. The testing follows ANSI C63.26 section 5.7
2. The EUT was connected to spectrum analyzer and system simulator via a power divider.
3. 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.
4.  The middle channel for the highest RF power within the transmitting frequency was measured.
5. The conducted spurious emission for the whole frequency range was taken.
6. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz.
7.  Setspectrum analyzer with RMS detector.
8.  Taking the record of maximum spurious emission.
9. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
10. The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)
= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)
=-13dBm.
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3.9 Frequency Stability

3.9.1 Description of Frequency Stability Measurement

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.

3.9.2 Test Procedures for Temperature Variation

1. The testing follows ANSI C63.26 section 5.6.4

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

3.  With power OFF, the temperature was decreased to -30°C and the EUT was stabilized before
testing. Power was applied and the maximum change in frequency was recorded within one
minute.

4.  With power OFF, the temperature was raised in 10°C step up to 50°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.

3.9.3 Test Procedures for Voltage Variation

1. The testing follows ANSI C63.26 section 5.6.5
The EUT was placed in a temperature chamber at 20£5°C and connected with the system
simulator.

3.  The power supply voltage to the EUT was varied from 85% to 115% of the nominal value for
other than hand carried battery equipment.

4.  For hand carried, battery powered equipment, reduce the primary ac or dc supply voltage to the

battery operating end point, which shall be specified by the manufacturer.

5.  The variation in frequency was measured for the worst case.
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4 Radiated Test Items
4.1 Measuring Instruments

See list of measuring instruments of this test report.

4.2 Test Setup

4.2.1 For radiated test from 30MHz to 1GHz

RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

oo
o0
System Simulator Spectrum Analyzer | Receiver
4.2.2 For radiated test above 1GHz
Rx.nnteima

i Ant. feed

|

DE 14 m

Metal Full Soldered Ground Plane

- ..

Spectrum Analyzer ! Receiver

System Simulator

4.3 Test Result of Radiated Test

Please refer to Appendix B.
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4.4 Radiated Spurious Emission

4.4.1 Description of Radiated Spurious Emission

The radiated spurious emission was measured by substitution method according to ANSI C63.26.

The power of any emission outside of the authorized operating frequency ranges must be attenuated

below the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

The spectrum is scanned from 30 MHz up to a frequency including its 10th harmonic.

442 Test Procedures

1. The testing follows ANSI C63.26 Section 5.5
2. The EUT was placed on a turntable with 0.8 meter height for frequency below 1GHz and 1.5
meter height for frequency above 1GHz respectively above ground.
3. The EUT was set 3 meters from the receiving antenna mounted on the antenna tower.
4. The table was rotated 360 degrees to determine the position of the highest spurious emission.
5. The height of the receiving antenna is varied between 1m to 4m to search the maximum
spurious emission for both horizontal and vertical polarizations.
6. During the measurement, the system simulator parameters were set to force the EUT
transmitting at maximum output power.
7. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz, taking the
record of maximum spurious emission.
8. A horn antenna was substituted in place of the EUT and was driven by a signal generator.
9. Tune the output power of signal generator to the same emission level with EUT maximum
spurious emission.
10. EIRP (dBm) = S.G. Power — Tx Cable Loss + Tx Antenna Gain
11. ERP (dBm) = EIRP - 2.15
12. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)
= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)
=-13dBm.
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5 List of Measuring Equipment

. . Calibration
Instrument | Manufacturer | Model No.| Serial No. [ Characteristics Date Test Date Due Date Remark
Spectrum _ Jul. 04, 2020~ Conducted
Analyzer R&S FSVv40 101078 10Hz~40GHz | Apr. 16, 2020 | *; 08, 2020 Apr. 15, 2021 (TH01-57)
Thermal Ten Billion o Jul. 04, 2020~ Conducted
Chamber Hongzhangroup LP-150U | H2014081803 -40~+150°C Dec. 26, 2019 “; 08, 2020 Dec. 25, 2020 (TH01-57)
EXA Spectrum 5 Radiation
Analyzer KEYSIGHT N9010A MY55150213 10Hz~44GHz Apr. 17,2020 | Jul. 14,2020 |Apr. 16, 2021 (03CH02-52)
Bilog Antenna TeseQ CBL6112D 35407 30MHz-2GHz | Jul. 19,2019 | Jul. 14, 2020 | Jul. 18, 2020 | Radiation
P S e (03CH02-57)
Double Ridge Radiation
Horn Antenna | SCHWARZBECK |BBHA9120D| 9120D-1355 1GHz~18GHz | Apr. 01 2020 | Jul. 14,2020 |Mar. 31, 2021 (03CH02-S2)
. TTA1840-35 Radiation
HF Amplifier MITEQ ‘HG 1871923 18GHz~40GHz | Jul. 22. 2019 | Jul. 14,2020 | Jul. 21. 2020 (03CH02-S2)
SHF-EHF Horn|  com-power AH-840 101071 18Ghz-40GHz | Apr. 17, 2020| Jul. 14,2020 |Apr. 16, 2021 |, Radiation
p pr. 17, S pr. 10, (03CH02-52)
LF Amplifier Burgeon BPA-530 102211 0.01~3000Mhz | Oct. 18, 2019| Jul. 14,2020 |Oct. 17, 2020| . Radiation
P 9 : et - -0 (03CH02-S2)
i Radiation
HF Amplifier KEYSIGHT 83017A MY53270105 | 0.5GHz~26.5Ghz |Oct. 18, 2019 Jul. 14, 2020 |Oct. 17, 2020 (03CH02-52)
AC Power Radiation
Source Chroma 61601 616010002470 N/A NCR Jul. 14, 2020 NCR (03CH02-52)
i Radiation
Turn Table Chaintek T-200 N/A 0~360 degree NCR Jul. 14, 2020 NCR (03CH02-52)
i Radiation
Antenna Mast Chaintek MBS-400 N/A 1m~4m NCR Jul. 14, 2020 NCR (03CH02-52)
NCR: No Calibration Required
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6 Uncertainty of Evaluation

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI 63.26-2015. All the measurement uncertainty value were shown with a coverage K=2 to indicate
95% level of confidence. The measurement data show herein meets or exceeds the CISPR

measurement uncertainty values specified in CISPR 16-4-2 and can be compared directly to specified

limit to determine compliance.

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of 2 5dB
Confidence of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1 GHz ~ 18 GHz)

Measuring Uncertainty for a Level of 3.3dB
Confidence of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (18 GHz ~ 40 GHz)

Measuring Uncertainty for a Level of 3.7dB
Confidence of 95% (U = 2Uc(y)) '
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Appendix A. Test Results of Conducted Test

Conducted Output Power(Average power and EIRP)

Bottom Antenna

SA_n2
20MHz
NR NR
NR : EIRP
NR Channel Modulation RB RB Measured
Freq. _ (W)
Size offset Power (dBm)
1 1 22.99 0.1256
QPSK
372000 1860 1 104 22.97 0.1250
DFT-s-OFDM
50 25 22.98 0.1253
1 1 22.97 0.1250
QPSK
376000 1880 1 104 22.99 0.1256
DFT-s-OFDM
50 25 22.98 0.1253
1 1 22.99 0.1256
QPSK
380000 1900 1 104 22.97 0.1250
DFT-s-OFDM
50 25 22.96 0.1247
SA_n2
10MHz
NR NR
NR : EIRP
NR Channel Modulation RB RB Measured
Freg. _ W)
Size offset Power (dBm)
1 1 22.97 0.1250
QPSK
371000 1855 1 50 22.94 0.1242
DFT-s-OFDM
25 12 22.98 0.1253
1 1 22.95 0.1245
QPSK
376000 1880 1 50 22.98 0.1253
DFT-s-OFDM
25 12 22.96 0.1247
1 1 22.97 0.1250
QPSK
381000 1905 1 50 22.98 0.1253
DFT-s-OFDM
25 12 22.96 0.1247
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Note: The Maximum EIRP is calculated from Max Output power and Max antenna gain
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5G NR n2
Peak-to-Average Ratio
Mode NR N2 / 20MHz
Mod. QPSK Limit: 13dB
RB Size 1RB Full RB Result
Lowest CH 5.45 5.10
Middle CH 5.36 5.16 PASS
Highest CH 5.68 5.07
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NR N2 / 20MHz / QPSK

o o
v v
Ref Level 25.10 dom  Oset 510 db Ref Level 25.10 dom  Offset 5.10 dB
I att 30 0B AQT 2 ms @ RBW 20 MHz I att 30 08 AQT 2 ms @ RBW 20 MHz
@153 view @153 view
0.0 0.0 —
1S S
' \
1 I
1E - < 1E - <
1E T 3 1E- 1 5
CF 1.96 GHz ean Pir + 20.00 dB CF 1.96 GHz ean Pwr + 20.00 dB
GComplementary Gumulative Distribution Function Samples: 130000 GComplementary Cumulative Distribution Function Samples: 130000
ean | Peak | crest | 0% | 10% | ©0a% | o0.01% | Mean | Peak | crest | 0% | 104 | ©0a% | o0.01% |
Trace 1 | 19.72 dem | 25.24 dam £.52 48 2.49 d8 5.01d8 5.45 8 .54 6B Trace 1 [ 2174 dem | 27.08 dBm .34 08 2.32 d8 4.29 d8 5.10 dB £.26 d8
I— —_—
i ! i T
L JL J oK L JL J [REREERE I
Spectrum = Spectrum =
Ref Level 25.10 dom  Oset 510 db Ref Level 25.10 dom  Offset 5.10 dB
I att 30 0B AQT 2 ms @ RBW 20 MHz I att 30 08 AQT 2 ms @ RBW 20 MHz
@153 view @153 view
=g
0. =
LE - X =
| 5, 5
: 5
X 3
1E T 1E \l
i
1E - < 1E - T <
1E T 3 1E- 1 5
CF 1.98 GHz ean Pir + 20.00 dB CF 1.98 GHz ean Pwr + 20.00 dB
GComplementary Gumulative Distribution Function Samples: 130000 GComplementary Cumulative Distribution Function Samples: 130000
Mean | Peak | crest | 0% | 10% | ©0a% | o0.01% | Mean | Peak | crest | 0% | 104 | ©0a% | o0.01% |
Trace 1 [ 19.64 dem | 25.07 dem .43 d8 .41 d8 4.53 dB .36 0B .45 0B Trace 1 [ 2168 dem | 27.03 dBm £.35 d8 2.32 da 4.33 d8 5.16 08 £.33 08
— — —_—
L i ] BAREEE D L )i )| [ EREERREC )
Spectrum = Spectrum =
Ref Level 25.10 dom  Oset 510 db Ref Level 25.10 dom  Offset 5.10 dB
I att 30 0B AQT 2 ms @ RBW 20 MHz I att 30 08 AQT 2 ms @ RBW 20 MHz
@153 view @153 view
0. e =
% . S
0.0 0.0 + - o
B A
164 } 164 |
4
§
1E - < 1E - \ <
1E T 3 1E- 1 5
CF 1.9 GHz ean Pir + 20.00 dB CF 1.9 GHz ean Pwr + 20.00 dB
GComplementary Gumulative Distribution Function Samples: 130000 GComplementary Cumulative Distribution Function Samples: 130000
Mean | Peak | crest | 0% | 10% | ©0a% | o0.01% | Mean | Peak | crest | 0% | 104 | ©0a% | o0.01% |
Trace 1 [ 19.20dem | 25.02 dem .73 8 2.64 dB 4.72 dB 5.68 0B 577 0B Trace 1 [ 21.60 dem | 27.02 dBm .42 8 2.32 da 4.29 d8 5.07 d8 £.33 08
— —_— — —
L I J [ REREERE I L i J [ REREERE I
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26dB Bandwidth
Mode NR N2 : 26dB BW(MHz)
BW 5 MHz 10 MHz 20 MHz
Mod. QPSK QPSK QPSK
Lowest CH 5.005 10.01 18.901
Middle CH 5.275 9.77 18.821
Highest CH 5.045 9.85 18.901
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NR N2

Lowest Channel / 5MHz / QPSK

Lowest Channel / 10MHz / QPSK

w
v
Rof Level 25.10 dam  Offset 510 GB & RBW 100 kHz
e Att 0d3 SWT  19ps @ VBW 300 kHz  Mode auto FFT
SGL Count 100,100
[0 17k Max
. Qe 15.84 db|
20l 000 GHZ|
1 et 5.00 db)
Bw 5.005000000 MHZ]
factor 370.1
[ 9 |
\
-10 g Y
20 da -
—~/ A
30 dh e / =
Sy
40 dam
50 dB
-60 dBs
70 g
CF 1.B525 GHz 1001 pts Span 10.0 MHz
arker
Type | Ref | Tre | X-value | Y-valug | Function | Function Result
ML 1 1.85255 GHz 15.64 dbm  ndB down £.005 MHz
1 1 1.843983 GHz -10.32 dBrm nie. 26.00 d8
T2 1 1.854083 GHz -10.30 dBm Q factar 370.1

pectrum [@“

RefLevel 2510 dém  Offset 5,10 d8 & RBW 300 kHz

o ALt 30ds SWT  126ys @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100

[@ 17k Max

GEE] 16.16 dbm|
20 3 1.8515030 GHZ]

26.00 di|
10.010000000 MHZ]
. / Q factor | 185.0)

A

40 dam

50 db

-0 dB

-70 dé

CF 1.B55 GHz 1001 pts Span 20.0 MHz

arker

Type | Ref | Tre | X-value | Y-valug | Function | Function Result
ML 1 1.851503 GHz 16.16 dbm  ndB down 10.01 MHz
1 1 1.845765 GHZ -9.70 dBm nie. 26.00 dB
T2 1 1.853775 GHz -10.18 dBm Q factar 185.0

Middle Channel / 5MHz / QPSK

Middle Channel / 10MHz / QPSK

pectrum | &=

Ref Level 25,10 dém  Offset 510 08 & RBW 100 kHz

o Att 30de SWT  19us @ VBW 300 kHz  Mode suto FFT
SGL Count 100/100
[0 1 Max

mi[1] 14.57 dbm|
@ 1.88029000 GHz|
TR ey 26.00 dB)
Bw 5.275000000 MHz|
Q factor

i o

20

P NN T

40

CF 1.88 GHZ 1001 pts Span 10.0 MHz
Marks

er

Type | Ref | Tre | X-value | v-value | Function | Function Result |
W1 1 1.880200 Ghz 14.57 dBm nd8 down 5275 MHz
T1 1 1.877333 GH -11.30 dém nd 600 d&

T2 1 1882607 GHz -11.31 dém q factor 3565

Spectrum k2
Ref Level 25,10 dém  Ofset & 10 66 & RBW 300 bz
o Att I0dE SWT 126us @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100
@17k Max
. M1 M1 2 dem|
x. . . 18783420 GHz|
" s o i he 26.00 d8|
T B 9.770000000 MH|
o dem I Q factor
¥
10 T
AT T T
™
40 ol
50 d
&0
-70
GF 1.88 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Tre | H-valug | v-value | Function | Function Result
M1 1 18768442 GHz 17.62 dBm ndB down 077 MHz
T1 1 1874945 GHz -8.66 dBm nde, 600 d&
T2 1 1884715 GHz -8.02 dBm Q factor 192.3
T
L JL (] g

Highest Channel / 5MHz / QPSK

Highest Channel / 10MHz / QPSK

Spectrum Ea
RefLevel 2510 dém Offset 510 d& & RBW 100 kHz
Att 0dE SWT  19us @ VBW 300kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
W] 38 o)
= X 1.90530800 GHe|
0 e A 1) Cadeney Ao AN 26.00 diy
B \ 5.045000000 Mz
o o Q factor a78.5
-10
20 —=
/ NN
| 96 dprnt =
<40 di
S0
40
-70
GF 1.5075 GHz 1001 pis Span 10.0 MHz
Marker
Type | Ref | Tre | X-valug | Yovalue | Function | Function Result |
MI 1 1.909308 GHz 15.4a dém ndla down 5,045 MHz
1 1 1905072 GHz -10.51 dém nda 26,00 d&
T2 1 1.910117 Gz -10.56 dém Q factor 378.5
i

ctrum Ea
Ref Level 2510 dBm  Offset 510 d& & RBW 300 kHz
o At 0dB SWT 126yus @ YBW 1Mz Mode Auta FET
SGL Count 100/100
@ 1Pk Max
M 2 dom|
B X o 1.9019230 GHz
o s Mty et NS - Ao 26.00 dB
By 9.650000000 MHz]
0 dBm- Q factor 193.1]
10
-20 7 7~
0
40 i
-50di
<0
-70
GF 1.905 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Tre | Xovalug | Yovalue | Function | Function Result
MT 1 1901523 GHz 17.02 dém ndB down 9,55 MHz
T1 1 1.899765 GHz -8.86 dém ndé. 26.00 d&
T2 1 1.900635 Gz -8.46 dbm Q factar 193.1
L 7T (]
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NR N2

Lowest Channel / 20MHz / QPSK

ctrum il
Rof Level 25.10 dam  Offset 5,10 GB & RBW 300 kHz
e Att 0d3 SWT 18.9ps @ VBW 1MHz  Mode auto FFT
SGL Count 100,100
[0 17k Max
GEE 14.10 abi]
20d v 1.8615980 GHZ|
1 o P T A 26.00 dB|
T Bw | 18901000000 MHZ]
factor 98.5]
o i Q t
'Il k
20 da " \
A [ AN AL
oy v -
40 dam
50 dB
-60 dBs
70 g
CF 1.B6 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value Y-valug | Function | Function Result |
ML 1 1.861598 GHz 14.10dbm  ndB down 16.901 MHz
1 1.85008 GHz -12.16 dBm nie. 26.00 dB
T2 1 1.868951 GHz -11.67 dBm Q factar 98.5

Middle Channel / 20MHz / QPSK

=] rum

=]

Ref Level 2510 dem

Offset &.10 6B & RBW 300 kHz

o Att I0dE SWT 189us @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100
@17k Max
R M1 15.03 dom|
@ = 1.8786410 GHZ
O Y N | P ATt o P 26.00 dB
10 " v A, : .
] B \ 18.621000000 MHz
o dem ! Q factor | 99.8
h 1
10 T .
. / L
TR AT
PP
40 ol
50 d
&0
-70
GF 1.88 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-valug | v¥-velue | Function | Function Result |
M1 1 178641 GHz 15,03 dem ndB down 18.821 Mz
T1 1 1.87013 GHz -11.15 dém nde, 2600 d&
T2 1 1888951 GHz -11.50 dém Q factor 90.5

Highest Channel / 20MHz / QPSK

rum

&

Ref Level 2510 dem

Offset &.10 6B & RBW 300 kHz

o Att J0de SWT 199us @ VBW 1Mz Mode Auto FET
SGL Count 100/100
@ 1Pk Max
] 15.03 don
0 1.8986410 GHz|
o potin el 26.00 do|
[ 16.901000000 Mz
0 dbr Q foctor 1 100.5
0
-20

et e

40 ol
-50di
<0
70
CF 1.9 Gz 1001 pts Span #0.0 MHz
Marker
Type | Ref | Tre | X-valug | Yovalue | Function | Function Result |
MT 1.899641 GHz 15.03 dém ndB down 18.901 MHz
T1 1 1,68989 GHz -10.78 dém ndé. 26.00 d&
T2 1 1908761 GHz -12.78 dém Q factar 100.5
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Occupied Bandwidth

Mode NR N2 : OB BW(MHz)
BW 5 MHz 10 MHz 20 MHz
Mod. QPSK QPSK QPSK
Lowest CH 451 9.05 17.86
Middle CH 4.49 9.05 17.90
Highest CH 4.48 8.99 17.86
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NR N2

Lowest Channel / 5MHz / QPSK

Lowest Channel / 10MHz / QPSK

Spectrum

(=]

Ref Level 2510 dam
o ALt 30 d8
SGL Count 100/100

Offset 5.10 4B & RBW 100 kHz
SWT  19ps @ VBW 300 kHz

Mode suto FFT

017k Max

20

MI[1] 15.52 dém]

PR VLN PP

10 —

e

|!: X

el ] 4.8

9900 GHZ]
494505 MHz|

0 /

-10 db

20 db

e A
:%hﬁ?g i
-40 dém-

50 db

-0 dB

-70 dé

CF 1.8525 GHz

1001 pts

Span 10.0 MHz

X-value |

| _Function | Function Result

arker
Type | Ref | Tre | Y-valug
ML 1 1.853998 GHz di
1.8502323 GHz
1 1.8547378 GHz

TL
T2

9.06 dBim

occ Bw 4505454505 MHz

Spectrum

=)

Ref Level 2510 dam
o ALt 30 d8
SGL Count 100/100

Offset .10 GB = RBW 300 kHz

SWT 126ps @ VBW 1MHz  Mode auto FFT

017k Max

20

M1[1]

10

T N,

7174
190 GHz|
9.050949051 MHz]

i

-10 db

20 db

vV VAW -

ST

40 dam

50 db

-0 dB

-70 dé

CF 1.B55 GHz

1001 pts

Span 20.0 MHz

arker
Type | Ref | Tre |
ML 1

X-value | Y-valug |__Function |

Function Result

TL
T2 1

L.855519 Ghz
18502847 GHZ
1.8593357 GHz

17.17 dém
10.73 dim
11.31 dBim

occ Bw

9.050949051 MHz

Middle Channel / 10MHz / QPSK

&

Offset &.10 6B & RBW 100 kHz
30de SWT  19us @ VBW 300 kHz
SGL Count 100/100

Mode uto FET

[0 1 Max

mM1[1] 14.92 dim|
1

YU S

1.88107900 GHzZ|
4.4B5514486 MHz|

40

CF 1.88 GHZ

1001 pts

Span 10.0 MHz

Marks

er
Type | Ref | Tre | H-valug | Y-value
M1 1

Function Result |

1.881070 GHz
777423 GHz
1.8822278 GHz

T1 1 1
T2 1

4.485514486 MHz

trum

=]

Ref Level 25,10 dém  Ofset & 10 66 & RBW 300 bz
o Att I0dE SWT 126us @ VBW 1MHz  Mode Auto FFT
SGL Count 100/100
@17k Max
M1 16.99 dom|
- - 1.8806990 GHzZ
dnathad RAtads 9.050948051 MH|
= SEa¥a SV eV
40 ol
50 d
&0
-70
GF 1.88 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Tre | X-value | v¥-velue | Function | Function Result |
M1 1 1880600 GHz 16,99 dEm
T1 1 8752847 GHz 10,99 dBm Occ Bw 9.050942051 MHz
T2 1 8843357 GHz 11,52 dBm

Highest Channel

/5MHz / QPSK

Highest Channel / 10MHz / QPSK

Spectrum

&

Ref Level 25,10 dém  Offset 510 08 & RBW 100 kHz
o Att 30de SWT  19us @ VBW 300 kHz
SGL Count 100/100

Mode uto FET

[@ 1Pk Max

Mi[1] 5 dim|

At B
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Frequency Stability

Test Conditions N2 (BPSK) / Middle Channel Limit
NR 20MHz Note 2.
Temperature Voltage
(°0) (Volt) Deviation Result
(Ppm)
50 Normal Voltage 0.0013
40 Normal Voltage 0.0005
30 Normal Voltage 0.0010
20(Ref.) Normal Voltage 0.0000
10 Normal Voltage 0.0011
0 Normal Voltage 0.0010
-10 Normal Voltage 0.0012 PASS
-20 Normal Voltage 0.0015
-30 Normal Voltage 0.0012
20 Maximum Voltage 0.0009
20 Normal Voltage 0.0000
20 Battery End Point 0.0011
Note:

1. Normal Voltage =3.87 V. ; Battery End Point (BEP) =3.6 V. ; Maximum Voltage =4.45 V.

2. Note: The frequency fundamental emissions stay within the authorized frequency block.

Sporton International (Shenzhen) Inc.
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5G NR n66
Peak-to-Average Ratio
Mode NR N66 / 20MHz
Mod. QPSK Limit: 13dB
RB Size 1RB Full RB Result
Lowest CH 5.86 5.01
Middle CH 577 5.01 PASS
Highest CH 6.14 5.01
Sporton International (Shenzhen) Inc. Page Number : Al18 of A31
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Report No. : FG062208

NR N66 / 20MHz / QPSK

Lowest Channel / 1RB

Lowest Channel / Full RB

Spectrum =

Ref Level 25.00 dém  Offset 5.00 d& Ref Level 25.00 dém  Offset 5.00 d&
o att 30 dB__AQT 2ms @ RBW 20 MHz Att 30de_AQT 2ms @ RBW 20 MHz
@153 view @153 view
-~ | 1
o, -
St
™
0.0 0.0
i N i
< %
5
1E ] 1E A
i 1
1
{0
1€ 1€ E -
1E-0 2 1E-O +— 2
[CF 1.72 GHz Maan Pwr + 20.00 dB [CF 1.72 GHz Mean Pwr + 20.00 dB
‘Complementary Cumulative Distribution Function Samples: 130000 c ary Cumulative b Function Samples: 130000
Mean | peak |  crest | 10% | 1% | 01 | poiee | Mean | poak |  crest | 10% | 1% | 0a% | o1 |
Trace 1 | 19,46 dBm  25.33 dam 5.51 B 2.55 db 4.75 0B .66 0B 5.94 dB Trace 1 | 2135 dBm | 26.65 d8m 5.30 0B 2.25 db 4.14 b 5.01 db 5.15 dB
—_— —_—
e L J - L L J RRERRAE e

Middle Channel / 1RB

Middle Channel / Full RB

Spectrum =

Spectrum

Ref Level 25.00 dém  OFfset 5.00 do Ref Level 25.00 dém  Offset 5.00 a6
o att 30 dB__AQT 2 ms & RBW 20 MHz o att 30 d8__AQT 2 ms & RBW 20 MHz
@153 view @153 view

e 1 =S 1

= T
0. H 0. =
a.0 == 0.0
s i bt
N 5 % &
1E: \ ' 1E- \
li HI

1E L. < 1E l T

1B {. - 1B } -

|CF 1.745 GHz Mean Pwr + 20.00 dB |CF 1.745 GHz Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function Samples: 130000

Mean | peak |  crest | 10% | 1% | 01 | poiee |
Trace 1 | 19.43 dBm  25.28 dam 5.55 o8 2.43 db 4.43 0B 5.77 dB 5.66 0B
—_—
L L J [ EERREEE )

c ary Cumulative b Function Samples: 130000
Mean | poak |  crest | 10% | 1% | 0a% | o1 |
Trace 1 | 2145 GBm | 26.75 d8m 5.27 o8 2.25 db 4.14 b 5.01 db 5.15 dB
—_—
L L J BRRRIAAED e

Highest Channel / 1RB

Highest Channel / Full RB

Spectrum =

Ref Level 25.00 dém  Offset 5.00 d&
lo Att 30 dB__AQT 2 ms & RBW 20 MHz

Spectrum

Ref Level 25.00 dém  Offset 5.00 d&
lo Att 30 B AQT 2 ms @ RBW 20 MHz

(@152 view

(@152 view

1E T T T
1E T x 1E - LY
4% 4%
ICF 1.77 GHz Maan Pwr + 20.00 dB ICF 1.77 GHz Mean Pwr + 20.00 dB
‘Complementary Cumulative Distribution Function Samples: 130000 c ary Cumulative b Function Samples: 130000
Mean | peak |  crest | 10% | 1% | 01 | poiee | Mean | poak |  crest | 10% | 1% | 0a% | o1 |
Trace 1 | 19.53 Bm  25.75 dam .23 db 2.67 db 4,99 0B .14 0B ©.23 dB Trace 1 | 2146 0Bm | 26.56 d8m 5.21 B 2.23 db 4.14 b 5.01 db 5.15 dB
——— —_— —
L L J (amEnEEE) 42 L ( ] [ T
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26dB Bandwidth

Mode NR N66 : 26dB BW(MHz)
BW 5 MHz 10 MHz 20 MHz
Mod. QPSK QPSK QPSK
Lowest CH 5.065 10.07 18.781
Middle CH 5.015 9.91 18.701
Highest CH 5.055 9.97 18.701
Sporton International (Shenzhen) Inc. Page Number : A20 of A31
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NR N66

NR N66

Lowest Channel / 5MHz / QPSK

Lowest Channel / 10MHz / QPSK

2 pectrum il
Rof Level 25.00 dam  Offsel 5.00 GB & RBW 100 kHz Ref Level 25.00 dam  Offset 5,00 GB & RBW 300 kHz
o Att 0d3 SWT 195 @ VBW 300kHz Mode auto FFT e Att 30d6 SWT 126ps @ VBW  1MHz  Mode Auto FFT
SGL Count 100,100 SGL Count 100,100
[0 17k Max [0 17k Max
MI1] 13.07 dbm)| GEE 16.42 abi|
20 ; 1.71179100 GHz| 20 I L 1.7111640 GHZ]
. A sl o oo B S 26.00 )
l‘ BY \ 5.065000000 MHz Bw 10.070000000 MHZ]
factor 338.0] factor 169.9|
o 2 o 9
il
-10 dbs i -10 dbs Y
S N\ /
20 db Y 20 db o vy =
. I N ]
S i’ e 50 g
40 dém -+0 dam
50 b 50 b
-60 dBs -60 dBs
-70 de -70 de
CF 1.7125 GHz 1001 pts Span 10.0 MHz CF 1.715 GHz 1001 pts Span 20.0 MHz
arker arker
Type | Ref | Tre | X-valug | Y-walue | _Function | Function Result | Type | Ref | Tre | X-value | Y-valug | Function | Function Result
L 1 L.711781 GHz 1557 dem | nde down 5.085 MHz L 1 1711164 GHz i6.42 dém | nd@ down 10.07 Mz
1 1.709963 GHz -10.90 dém e 26.00 dB. 1 1 1.709805 GHz 56 B nie. 26.00 d@
T2 1 1.715027 GHz -11.21 dBm Q factor 338.0 T2 1 1.719875 GHz -9.35 dBm Q factar 169.9
\ | J INEN) e \ | J
Spectru Ea Spectrur k2
Ref Level 25.00 dBm  Offset 5.00 d8 & RBW 100 kHz Ref Level 25.00 dBm  Offset 5.00 d8 & RBW 300 kHz
8 SWT  19ps @ VBW 300kHz  Mode Auto FFT o At 30cde SWT  12.6ps @ VBW 1MHz  Mode auto FFT
SGL Count 100/100 SGL Count 100/100
@1k Max @1k Max
. MITi] 15.25 dam . MIi] 15.99 dim|
‘ 1.74427100 GHz| ‘ - 1.7433220 GHz|
10 AT, AR T 26.00 dB| 10 Pt e ! 26.00 dB|
T Bw 5.015000000 MHz| | By 9.910000000 MHz|
factor \ 347.8) | factor 175.9|
o rf Q \ 0 q
Ty Nz
-10 dBm- -~ -10 dBm- -
/ N\ \
20 cem - 20 cem
-30 dam—f oy, 3'sinfn e
alarraty
-40 dBm -40 dim
-50 dem -50 dem
60 dam 60 dam
-70 dam- -70 dam-
GF 1,745 GHz 1001 pts Span 10.0 MHz GF 1,745 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1.784271 GHz 15.25 dBm | nde down 5,015 MHz ML 1 1.743322 GHz 1599 dém | nde down 251 MHz
T 1 1.742552 GHz -10.64 dém ndb 26.00 d& T 1 1.739925 GHz -6.84 dém ndh 26.00 db
12 1 1.747567 GHz -10.77 dém 4 factor 347.6 12 1 1.749635 GHz -5.85 dém q factor 1759
L )i ) - L )i J i e

Highest Channel

/5MHz / QPSK

Highest Channel / 10MHz / QPSK

Spectru Ea Spectrur k2
Ref Level 25.00 dBm  Offset 5.00 d8 & RBW 100 kHz Ref Level 25.00 dBm  Offset 5.00 d8 & RBW 300 kHz
30de SWT  18ps @ VBW 300KH:  Mode Auto FFT o Att 30de SWT  126ps @ VBW LMz Mode Auto FFT
L Count 100/100 SGL Count 100/100
® 17k Vax ® 17k Vax
P EE] 15.00 dbm P MIT vy 16.74 dom|
‘ ¥ 177818900 GHz| ‘ ~ o 1.7701170 GHz|
o i e e 26.00 dB| o e Tt 26.00 dB|
Bwe \ 5.055000000 MHz| T Bw 9.970000000 MHZ|
Qfactor as1.6) / Q factor 170.9)
] ] :
{
-10 e -10 dgm ;’
\ {
-20 B - -20 B
N e
-30 dam -30 dam- = =
A
0 i 40 dam
50 dBm 50 dBm
60 dom 60 dom
70 dam 70 dam
CF 1.7775 GHz 1001 pts S8pan 10.0 MHz CF 1.775 GHz 1001 pts Span 20.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1.778189 GHz 15.80 dBm nd8 down 5.055 MHz M1 1 1.778117 GHz. 16.74 dBm nd8 down 9.97 MHz
TL 1 1.7740843 GHz -10.34 dBm ndB 26.00 d& TL 1 1.76978B5 GHz -0.14 dBm ndB 26.00 dB
T2 1 1.7799098 GHz -10.28 dém  factor 3516 T2 1 1.779755 GHz -B.85 dBm q factor 1783
g ) ) )ik ) [
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NR N66

Lowest Channel / 20MHz / QPSK

ctrum

=)

Ref Level 25,00 dam

Offset S.00 dB & RBW 300 kHz

e Att 30d3 SWT 18.9ps @ VBW 1MHz  Mode auto FFT
SGL Count 100,100
[0 17K Max
Qe 13.47 ab|
20 7 1.7194010 GHZ]
0 Lol e e OB, 26.00 dj
By 18.781000000 MHZ]
. | Q factor ‘l 91.5]
| :
i !
20 da

preeraret

: A o ]
[
40 dam
50 dB
-60 dBs
70 g
CF 1.72 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-valua | _Function | Function Result |
ML 1 1.718401 GHz 14.47dbm | ndB down 16.781 MHz
T 1.71009 GHz -11.89 dBrn nie. 26.00 dB
T2 1 1.728871 GHz -10.79 dBm Q factar 91.5

Middle Channel / 20MHz / QPSK

=)

Ref Level 25,00 dBm
= Att 30 dB
SGL Count 100/100

Oifset 5.00 08 & RBW 300 kHz
SWT 18.5ps @ VBW LMHz  Mode Auto FFT

(@ 1Pk Max

. Mg 15.50 dim)|
h M'h 1.7492360 GHz|
b A U . 26.00 dB)|
- P e,
10 d8m T B 1 18.701000000 MH|
Q factor | 93.5]
1
i
ki s e
50 dam
60 dBm-
-70 dam-
GF 1.745 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
ML 1749236 GHz 15.50 dBm | ndd down 18,701 Mz
T1 1 1.73509 GHz -10.3 dém nds 26.00 dé
T2 1 1.763791 GHz -10.16 dém q factor 3.5
)i J ]

Highest Channel / 20MHz / QPSK

=)

Ref Level 25,00 dBm

Oifset 5.00 08 & RBW 300 kHz

o Att 0cde SWT  18.5ps @ VBW 1MHz  mode auto FFT
SGL Count 1004100
@17k Max
. MI[1] 14.92 dim]
k 1.7685210 GH]
o A P e B 26.00 de|
10 d8m T Buv ! 18.701000000 MHZ]
. / Q factor \ 9.6}
| [
Th 12
-10 dem - i
| 4
-20 dam +— i
. A ke < T, NS
e A NTIAY TN PY,
40 dem
50 dem
60 cem
-70 dam
GF 1.77 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result
ML 1.768521 GHz 14.92 dBm ndé down 18,701 MHz
T 1 1.76013 GHz -11.78 dém gl 26.00 08
12 1 1.778831 GHz -11.01 dém q factor 046
7
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Occupied Bandwidth

Mode NR N66 : OB BW(MHz)
BW 5 MHz 10 MHz 20 MHz
Mod. QPSK QPSK QPSK
Lowest CH 4.49 9.05 17.90
Middle CH 4.49 9.09 17.90
Highest CH 4.46 9.03 17.90
Sporton International (Shenzhen) Inc. Page Number : A23 of A31
TEL : 86-755-8637-9589 Report Issued Date : Jul. 17, 2020
FAX : 86-755-8637-9595 Report Version : Rev. 01

FCC ID : 2ABZ2-EE103



SPORTON LAB.

FCC RF Test Report

Report No. : FG062208

NR N66

NR N66

Lowest Channel / 5MHz / QPSK

Lowest Channel / 10MHz / QPSK

Spectruim 2
Rof Level 25.00 dam  Offsel 5.00 GB & RBW 100 kHz
o Att 0d3 SWT 195 @ VBW 300kHz Mode auto FFT
SGL Count 100,100
[0 17k Max
. MI1] 15.65 dBm)|
20 T1 " 1.71097200 GHz|
1 ne il AV A+ 171 s i e V3 +.485514486 MHZ|
[ |
o 7 T
100 dBe - A
/s 3
20 di AL
A -
4 1 T Ty
~40 dém
50 b
-60 dBs
-70 de
CF 1.7125 GHz 1001 pts Span 10.0 MHz
arker
Type | Ref | Tre | X-valug | Y-walue | Function | Function Result
L 1 L.710872 GHz 15,65 dém
1 1 1.7102423 GHz 10.59 dem occ Bw 4.985514485 MHZ
12 1 1.7147278 GHz 9,49 dBm

Spectrum

=)

Ref Level 25,00 dam

Offset 5,00 GB & RBW 300 kHz

e Att 0d3 SWT 126ps @ VBW 1MHz  Mode auto FFT
SGL Count 100,100
[0 17k Max
IRV 16.28 d
20 ; - . R 1.7181970 GHZ]
e diibie e sbalball % il 9.050949051 MH]
10
[
|
-10 g i -
el / |
20 dBm—|— v By -
A o .
-30 ds
40 dam
50 dB
-60 dBs
70 g
CF 1.715 GHz 1001 pts Span 20.0 MHz
arker
Type | Ref | Tre | X-value | Y-valug |__Function | Function Result
ML 1 1.718197 GHz 16.28 dbm
1 1 1.7102847 GHz 10.71 dm oce Bw 9.050949051 MHZ
T2 1 1.7193357 GHz 10.97 dBm

Middle Channel / 5MHz / QPSK

Middle Channel / 10MHz / QPSK

=

Ref Level 25,00 dBm
= Att 30 dB
SGL Count 100/100

Oifset 5.00 08 & RBW 100 kHz
SWT  10ps @ VBW 300 kHz

Mode Auto FFT

(@ 1Pk Max

20

4 MIML] 16.74 dim)|

10

Vs SO Waats,

1.74568900 GHz|

By 4.4B5514486 MHz|

0

-10 dBm:

-20 dem

-30 dam—f )
]V
-40 dBm-

S

-50 cem:

60 dBm:

70 dBm

GF 1.745 GHz

1001 pts

Span 10.0 MHz

Marker

X-value | Y-value

Function | Function Result |

Type | Ref | Trc |
ML
T1 1
T2 1

1.745688 GHz
17427423 GHz
17472278 GHz

16.74 dém
10.72 dém
10.70 dém

Oce Bw 4.485514496 MHz

=)

Ref Level 25,00 dBm
= Att 30 dB
SGL Count 100/100

Oifset 5.00 08 & RBW 300 kHz

SWT 126ps @ VBW LMHz  Mode Auto FFT

(@ 1Pk Max

20

Mi1[1]

[

e
- )

16.37 dim)|
1.7489760 GHz|
9.090909091 MH_]

10

0

-10 dBm:

-20 dem

-,

<20

s

B

-40 dm:

-50 cem:

60 dBm:

70 dBm

GF 1.745 GHz

1001 pts

Span 20.0 MHz

Marker

X-value | Y-value | Function |

Function Result |

Type | Ref | Trc |
ML 1
T1 1
T2 1

1.748976 GHz
L.7402647 GHz
17433556 GHz

16,37 dém
11.03 dém
11.40 dém

Occ Bw

9.090909091 MHz

1

Highest Channel

/5MHz / QPSK

o=
v
Ref Level 25,00 dBm  Offset 5.00 06 & RBW 100 krz
o Att 30de SWT  19ps @ VBW 300KHz  Mode auto FFT
SGL Count 1004100
@1k Max
. PR 15.03 dam
k - T 1.77818900 GHz
- e e e e VB 1.455544456 MHz|
|
\
[ “ \
-10 dem . <
-20 B 4
| \
=20 A Pt ot in
S UAAP T~y
Ho'lom
50 dem
60 cem
-70 dam
GF 1.7775 GHz 1001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
ML 1.778189 GHz 15.63 gBm
T 1 17752722 GHz 10.51 dém Gcc Bw 4.465544456 MHz
12 1 1.7797278 GHz 10.09 dBm
T T

=)
v
Ref Level 25,00 dBm  Offset 5.00 0B & RBW 300 krz
o Att 30cde SWT  12.6ps @ VBW 1MHz  Mode auto FFT
SGL Count 1004100
@17k Max
. Il MI[1] 17.59 dim|
k . 1.7729220 GH]
- i 9.030969081 MHZ]
[ 4
f
-10 dim: ! -
/ \
20 dBm -
ApAvAL av ]
S oty
)
40 dem
50 dem
60 cem
-70 dam
GF 1,775 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
ML 1 1.772022 GHz 17.59 dBm
1 1 L.7702847 GHz 10.83 dém Occ Bw 9.030965031 MHz
1 1.7793157 GHz 11.08 dém
T )
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NR N66

Lowest Channel / 20MHz / QPSK

Ref Level 25.00 dam  Offset 5,00 GB & RBW 300 kHz
e Att 30d3 SWT 18.9ps @ VBW 1MHz  Mode auto FFT
SGL Count 100,100
[0 17k Max
GEE 13.67 ab]|
20 ) : 1.7185610 GHZ]
10 = o e r,-f-w T T 17.902097902 MHz|
! /
f !
-10 g + 1
- b,
A ey
40 dam
50 dB
-60 dBs
70 g
CF 1.72 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-valua | _Function | Function Result |
ML 1 1.718561 GHz 12,67 dbm
1 1 1.7104895 GHz 9.68 dBr oce Bw 17.902087902 MHz
T2 1 1.7283916 GHz 9.69 dBm

Middle Channel / 20MHz / QPSK

o
c v
Ref Level 25.00 dBm  Offset 5.00 d8 & RBW 300 kHz
o At 8 SWT  180ps @ VBW LMHz  Made Auto FFT
SGL Count 100/100
@ 1Pk Max
. MI[i] 14.02 dbm)|
‘ S’ B 1.7485160 GHz|
16 dam IS PPN EVLIPOS SIS . SRR 17.902097902 MHZ]
/ )
] i I
-10 dam: - !
|
-20 dem { !
L .
-30,dam + B
AV pe e e -
-40 dBm-
50 dam
60 dBm-
-70 dam-
GF 1.745 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
L 1743516 GHz 14.02 dém
T1 1 1.7355205 Ghz 8,45 dbm Gec Bw 17.802097902 MHz
T2 1 1.7534316 Ghz 3.60 dbm
™ ’

Highest Channel / 20MHz / QPSK

= Att
SGL Count

Ref Level 25,00 dBm  Offset 5.00 0B & RBW 300 khz

=)

e SWT  18.5us @ VBW LMHz  Mode Auto FFT
100/100

(@ 1Pk Max

20

m1[1] 14.06 dom]

10 dém

0

1.7665630 GHz|

A R Gy o 17.902097902 MHZ]

-10 dém:

-20 B
e
e

-40 dem

N ] pr,
pra S I ot f
o o i

-50 dim:
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-70 dam

CF 1.77 GHz

1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function |
ML

Function Result |

T1

1.766563 GHz 14.86 dém
1 17604895 Gz .29 gém Oce Bw
1 1.7783916 GHz 10.30 dém

17.002097902 MHz
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Conducted Band Edge

NR N66 / 5SMHz / QPSK

Lowest Band Edge / 1 RB

Highest Band Edge / 1 RB

)

J

oo
Specrum | m= ([ spectrum | g
Ref Level 23.00 dBm  Offset 5.00 dB Mode Auta Sweep Ref Level 23.30 dém Offset 5.00 dg Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr @1 AvgPwr
20 dbinidhack pAES | SPURIGIE CHEKABS I pafs
Line _§PURIOUS_) INE_ABS PABS /\ Line _BPURIOUS ”\r,-‘\“&r'] PARS
10 dém } 1048 ‘\
0 deém 0 dBm R l
-10 dBm | \ -10 dBm -
SPURIOUS_LINE_ABS_ \ /
-20 dBm + !" -20 dBm- T \
-30 dBm / ,\ { -30 dBm. F | \
40 dem /"_LMLL_JM il £ " ] ¥ -ﬂ dBrm | {NT e
a
R i o A VA U N 1A e T s
- A e - ol e 4 o e
i o] WA W
-60 dBm -60 dBm-
-70 dBm -70 dBm.
Start 1.7 GHz 3003 pts Stop 1.715 GHz Start 1.775 GHz 3003 pts Stop 1.79 GHz
Spurious Emissions Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit | Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
1.700 GHz 1.708 GHz 1.000 MHz 1.70900 GHz -35.96 dBm -22.96 dB 1,775 GHz 1.780 GHz 100.000 kHz 1.77965 GHz 19.76 dBm -10.24 dB
1,709 GHz 1.710 GHz 50.000 kHz 1.71000 GHz -17.26 dBm -4.26 dB 1,780 GHz 1.781 GHz 50.000 khz 1.78000 GHz -18.27 dem -5.27 d&
1,710 GHz 1.715 GHz 100.000 kHz 1.71035 GHz 19.91 dBm -10.09 d& 1,781 GHz 1.790 GHz 1.000 MHz 1,78106 GHz -37.20 dbm
—_—

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

oo
Spectrum J# =[] Spectrum v
Ref Level 23.00 dBm  Offset 5.00 dB Mode Auta Sweep Ref Level 23.30 dém  Offset 5.00 dB Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr
20 dbHpitgheck paks S BEKABS_ pARS
Line _§PURIOUS_) INE_ABS PARS _BPURIOUS_LINE_ABS_| PARS
10 dBm
l,awbwwww'wﬂ-« Feyerwiny LR et s wl\
0 dém ‘ j \
-10 dem i | 10 dBm
SPURIOUS_LINE_ABS_ J \ \
-20 dBm -20 dBm
d — prieee™ ] ’i 30 dB 'I\
-30 dBm ; E m.
-40 dgm -40 dBm e,
’ e fa e
-50 dBm: -50 dem:
-60 dBm -60 dBm-
-70 dBm -70 dBm
Start 1.7 GHz 3003 pts Stop 1.715 GHz Start 1.775 GHz 3003 pts Stop 1.79 GHz
Spurious Emissions Spurious Emissions
Rangelow | Rangeup | RBW | Frequency | _Powerabs | ALimit Rangelow | Rangeup | RBW | Frequency |  Powerabs | ALimit
1,700 GHz 1.709 GHz 1.000 MHz 1.70875 GHz -24.56 dBm -11.56 d& 1,775 GHz 1.780 GHz 100.000 kHz 177671 GHz 7.65 dBm -22.35 dB
1.709 GHz 1.710 GHz 50.000 kHz 1.71000 GHz -25.88 dBm -12.88 dB 1,780 GHz 1.781 GHz 50.000 kHz 1,78000 GHz -26.98 dBm -13.98 dB
1.710 GHz 1.715 GHz 100.000 kHz 1.71323 GHz 7.23 dBm -22.77 dB 1.781 GHz 1.700 GHz 1.000 MHz 1.78111 GHz ~30.10 dem -17.19 d8
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NR N66 / 10MHz / QPSK

o
Spectrum ¥ = |(spectrum | E
Ref Level 23.00 dBm  Offset 5.00 dB Mode Auta Sweep Ref Level 23.30 dém Offset 5.00 dg Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@1 AvgPwr @1 AvgPwr
20 dbimidhack ) | SPURIGHECHBEKARS paks
Line _§PURIOUS_) INE_ABS PARS ﬂ Line _§PURIOUS_| INE_ABS_| PARS ﬂ
10 dBm ‘ \ 1048 T ‘
0 dBm , k 0 dBm } ‘
-10 dBm -10 dBm .
| SPURIOUS_LINE_ABS_ \ j
20 dem k\ 20 dBm: J
-30 dBm i f -30 dBm ‘* i
1 Yy J\ \\ Fi f bty
-40 dBm -40 dBm. o
f o ]
P e e Y I / | A D e ST . Sl
e ) F | . 58 e } | \ L
I Y e iV i J ] M
e ", AW
-60 dBm «50’5\%‘”
-70 dBm: -70 dBm.
Start 1.7 GHz 3003 pts Stop 1.72 GHz Start 1.77 GHz 3003 pts Stop 1.79 GHz
purious Emissions Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit | Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
1.700 GHz 1.708 GHz 1.000 MHz 1.70895 GHz -36.38 dBm -23.38 dB 1,770 GHz 1.780 GHz 100.000 kHz 1.77962 GHz 19.18 dBm -10.82 dB
1.709 GHz 1.710 GHz 100.000 kHz 1.71000 GHz -18.04 dBm -5.04 dB 1,780 GHz 1.781 GHz 100.000 kHz 1.78001 GHz -16.75 dem -3.75 d&
1,710 GHz 1.720 GHz 100,000 kHz 1.71043 GHz 20.05 dBm -9.95 dB. 1,781 GHz 1,790 GHz 1.000 MHz 1,78100 GHz -36.12 dBm
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Rangelow | Rangeup | RBW | Frequency | _Powerabs | aLimit | Rangelow | Rangeup | RBW | Frequency |  Powerabs | ALimit
1,700 GHz 1.709 GHz 1,000 MHz 1.70890 GHz -22.45 dBm -9.45 dB 1,770 GHz 1.780 GHz 100.000 kHz 177322 GHz 4.51 dBm -25.49 dB
1.709 GHz 1.710 GHz 100.000 kHz 1.70998 GHz -29.21 diém -16.21 dB 1.780 GHz 1.781 GHz 100.000 kHz 1.78001 GHz -36.10 dBém -23.10 dB
1.710 GHz 1.720 GHz 100.000 kHz 1.71642 GHz 4.82 dBm -25.18 dB 1.781 GHz 1.700 GHz 1.000 MHz 1.78361 GHz -27.26 dBm “14.26 dB
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NR N66 / 20MHz / QPSK
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Range Low | Range Up | RBW | Frequency Power Abs | ALimit | Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
1.700 GHz 1.708 GHz 1.000 MHz 1.70896 GHz -35.65 dBm -22.65 dB 1,760 GHz 1.780 GHz 100.000 kHz 1.77943 GHz 19.86 dBm -10.14 dB
1,709 GHz 1.710 GHz 200.000 kHz 1.70999 GHz -19.18 dBém -6.18 d& 1,780 GHz 1.781 GHz 200.000 khz 1,78002 GHz -16.60 d&m -3.60 dB
1,710 GHz 1.730 GHz 100.000 kHz 1.71053 GHz 19.47 dBm -10.53 d& 1,781 GHz 1.790 GHz 1,000 MHz 1,78103 GHz -35.54 dBm
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1,700 GHz 1.709 GHz 1,000 MHz 1.70895 GHz -21.88 dBm -8.88 dB 1,760 GHz 1.780 GHz 100.000 kHz 1,76696 GHz 1.46 dBm -28.54 dB
1.709 GHz 1.710 GHz 200.000 kHz 1.70914 GHz -27.25 dBm -14.25 dB 1,780 GHz 1.761 GHz 200.000 kHz 1,78023 GHz ~32.09 dem ~19.08 db
1.710 GHz 1.730 GHz 100.000 kHz 1.71423 GHz 1.25 dBm -28.75 dB 1,781 GHz 1.790 GHz 1.000 MHz 1,78127 GHz -26.60 dBm ~13.60 dB
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Conducted Spurious Emission

NR N66 / 5MHz

NR N66 / 10MHz
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Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
30.000 Mz 1.000 Ghz 1.000 MHz 559,27286 MHZ dBm 4122 a8
1.000 GHz L.700 GHz 1,000 MHz 169983 GHz dem -37.44 B
1.750 GHz 3.000 GHz 1.000 MHz 2.97238 GHz dem -39.79 de
3.000 GHz ©.000 GHz 1.000 Mz 6.93242 GHz dem 35,71 di
9.000 GHz 12.000 GHz 1,000 MHz 11.29996 GHz dem -35.17 d@
13.000 GHz 18,000 GHz 1.000 MKz 17.64082 GHz 7 deim -31.67 dB
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Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
30.000 Mz 1.000 GHz 1.000 MHz 532,37631 MHzZ 5428 dBm 41,28 0B,
1.000 GHz 1.700 GHz 1.000 MHz L.69913 GHz -5L.20 dgm -38.20 0B
1.750 GHz 3.000 GHz 1.000 MHz 2.57036 GHz 3.00 d2m -40.00 db
3.000 GHz ©.000 GHz 1.000 Mz £.94542 GHz -48.67 dem -35.67 db
9.000 GHz 12.000 GHz 1.000 MHz 11.29996 GHz -48.23 dém -35.23 dB
13.000 GHz 18,000 GHz 1.000 MKz 17.66149 GHz -44.76 dam -31.76 dB
L A
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30.000 MHz 1.000 Mrz 982.30635 MHz -54.35 dbm -41.35 0B
1.000 GHz 1.000 Mz 1,66723 GHz -50.86 dbm -37.86 db
1,790 GHz 1.000 Mz 2,87117 GHz -52.77 dbm -30.77d8
3,000 GhHz 1.000 Mz 6,01842 GHz -48.78 dbm -35.79 dB
5,000 GhHz 1.000 Mz 11,2954 GHz -48.25 dbm -35.85 B
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™ T

pectrurm

Level 0.00 dam
GL Count 100/100
@1 AvgPur

Offset 5.00 a8 Made Auto Sweep

Lirnit g PARS
_10 ddpe INE_ARE pa
20 o
30 de
40 dim
- e Y,

-70 dem

-80 dem

-390 dBm:

Start 30.0 MHz

39006 pts Stop 18.0 GHz

fpuriaus Emissions
Range Low |

RBW Fraguency | Powerabs | ALimit |
30.000 MHz 1.000 Mrz 99151674 Mz -54.17 dém 41,17 d&
1.000 GHz 1.000 Mz 1,63966 Ghz -54.23 dém -41.23 d&
1,790 GHz 1.000 Mz 96190 GHz -52.91 dém -30.91 d&
3,000 GhHz 1.000 Mz 6.95302 GHz -48.62 dém -35.02 d&
5,000 GhHz 1.000 Mz 11.29048 GHz -48.18 dém -35.18 d&
13.000 GHz 1.000 Mz 17.63941 GHz -44.50 dém -31.90 d&
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Range low |  ReangeUp | REW 1 Frequency | Powerabs | ALimit
30,000 MHz 1.000 GHz 1.000 MRz 070.18741 MHz -54.45 dbm 31,45 0B
1.000 GHz 1.700 GHz 1.000 MHz 1.46509 GHz -54.43 dém 21,43 de
1.780 GHz 3.000 GHz 1.000 MRz 1.79101 GHz -52.22 dém 39,22 d8,
3.000 GHz 2.000 GHz 1.000 MRz 604202 GHz -48.71 dbm -35.71 d8
©.000 GHz 1.000 MRz 11,30046 GHz -48.13 dbm -35.13 8
13.000 GHz 1,000 MHz 1765482 GHz -44.84 dbm -31.84 d8
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Range low |  ReangeUp | REW 1 Frequency | Ppowerabs | ALimit |
30,000 MHz 1.000 GHz 1.000 MRz 088.12344 Nz -54.15 dbm 31,15 dB.
1.000 GHz 1.700 GHz 1.000 MHz 1.58613 GHz -54.46 dBm 41,26 dB.
1.780 GHz 3.000 GHz 1.000 MRz 1.79020 GHz -52.70 dbm 39,70 d&.
3.000 GHz 2.000 GHz 1.000 MRz 6.03892 GHz -48.92 dbm 35,02 dB.
©.000 GHz 000 GHz 1.000 MRz 11,28896 GHz -48.33 dbm -35,33 dB.
13.000 GHz 18.000 GHz 1,000 MHz 17,64024 GHz -44.54 dbm 3164 dB
L )jd J -
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NR N66 / 20MHz

Lowest Channel / QPSK

pectrum

Raf Level 0.00 dém
SGL Count 100/100

Offset 5.00 db Mode Auto Sweep

@1 AvgPur
Limit qheck
_10 AdRR INE_ABS
SPURIO
20 de:
-30 db:
-40 dee
50 B il —y " b
A [y
60 db
70 de:
-a0 db:
-0 de:
Start 50.0 MHz 59006 pts Stop 18.0 GHz
[Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
30.000 Mz 1.000 GHz 1.000 MHz 523,65087 MHz 54,14 dBm 41,14 0B,
1.000 GHz 1.700 GHz 1.000 MHz 169178 GHz -32.25 d@m -19.25 db
1.750 GHz 3.000 GHz 1.000 MHz 2.11195 GHz -44.4% dBm -31.48 db
3.000 GHz ©.000 GHz 1.000 Mz £.96262 GHz -48.67 dem -35.67 db
9.000 GHz 12.000 GHz 1.000 MHz 11.29846 GHz -48.23 dém -35.23 dB
13.000 GHz 18,000 GHz 1.000 MKz 17.63501 GHz -44.3 -31.81 dB
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Range Low | Rangeup | RBW | Fraguency | Powerabs | ALimit |
30.000 MHz 1.000 Gz 1.000 Mrz 1926786 MHz -54.16 dbm
1.000 GHz 1.700 GHz 1.000 Mz 1,69608 GHz -54.23 dém
1,790 GHz 3.000 GHz 1.000 Mz 2,13695 GHz -42.15 dém
3,000 GhHz .000 GHz 1.000 Mz 6.01602 GHz -48.75 dém
5,000 GhHz 000 Ghz 1.000 Mz 11.29648 GHz -48.31 dém
13.000 GHz 000 Ghz 1.000 Mz 17.65274 GHz -44.67 dbm
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Range low |  ReangeUp | REW Frequency | Ppowerabs | ALimit |
30,000 MHz 1.000 GHz 1.000 MRz B79.53773 MHz -54.48 dbm 31,28 dB.
1.000 GHz 1.700 GHz 1.000 MHz 1.64668 Gz -54.46 dbm 41,26 dB.
1.780 GHz 3.000 GHz 1.000 MRz 2.17042 Gz -42.50 dbm 29,50 dB.
3.000 GHz 2.000 GHz 1.000 MRz 6.08602 Gz -48.50 dbm
©.000 GHz 13.000 GHz 1.000 MRz 11,28486 GHz -48.25 dbm
13.000 GHz 18.000 GHz 1,000 MHz 17.63357 GHz -44.70 dbm
g v
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Frequency Stability

Test Conditions N66 (BPSK) / Middle Channel Limit
NR 20MHz Note 2.
Temperature Voltage
(°0) (Volt) Deviation Result
(Ppm)
50 Normal Voltage 0.0025
40 Normal Voltage 0.0011
30 Normal Voltage 0.0013
20(Ref.) Normal Voltage 0.0000
10 Normal Voltage 0.0005
0 Normal Voltage 0.0010
-10 Normal Voltage 0.0012 PASS
-20 Normal Voltage 0.0006
-30 Normal Voltage 0.0012
20 Maximum Voltage 0.0013
20 Normal Voltage 0.0000
20 Battery End Point 0.0013
Note:

1. Normal Voltage =3.87 V. ; Battery End Point (BEP) =3.6 V. ; Maximum Voltage =4.45 V.

2. Note: The frequency fundamental emissions stay within the authorized frequency block.
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Appendix B. Test Results of Radiated Test

Radiated Spurious Emission

Top Antenna

SA_n2/20MHz / QPSK

. Over SPA S.G. TX Cable |TX Antenna o
Frequency EIRP Limit . . . Polarization
Channel (MHz) (dBm) (dBm) Limit Reading Power loss Gam (HIV)
(dB) (dBm) (dBm) (dB) (dBi)

3701 -60.65 -13 -47.65 -80.61 -67.41 5.82 12.58 H

5551.5 -58.83 -13 -45.83 -83.52 -64.55 7.28 13.00 H

Lowest 7402 -54.16 -13 -41.16 -83.44 -57.32 8.32 11.48 H
3701 -61.37 -13 -48.37 -81.36 -68.13 5.82 12.58 V

5551.5 -58.41 -13 -45.41 -83.3 -64.13 7.28 13.00 V

7402 -54.37 -13 -41.37 -83.33 -57.53 8.32 11.48 V

3741 -59.15 -13 -46.15 -79.19 -65.90 5.85 12.60 H

5611.5 -56.75 -13 -43.75 -81.53 -62.55 7.30 13.10 H

Middle 7482 -54.09 -13 -41.09 -83.00 -57.24 8.35 11.50 H
3741 -59.30 -13 -46.30 -79.38 -66.05 5.85 12.60 V

5611.5 -56.46 -13 -43.46 -81.39 -62.26 7.30 13.10 V

7482 -54.69 -13 -41.69 -83.35 -57.84 8.35 11.50 V

3781 -59.37 -13 -46.37 -79.56 -66.11 5.88 12.62 H

5671.5 -59.24 -13 -46.24 -83.77 -65.05 7.32 13.13 H

Highest 7562 -54.59 -13 -41.59 -83.16 -57.75 8.38 11.54 H
3781 -59.50 -13 -46.50 -79.73 -66.24 5.88 12.62 V

5671.5 -58.80 -13 -45.80 -83.71 -64.61 7.32 13.13 \Y

7562 -55.16 -13 -42.16 -83.57 -58.32 8.38 11.54 V

Remark: Spurious emissions within 30-1000MHz were found more than 20dB below limit line.
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SA_n66 / 20MHz / QPSK

. Over SPA S.G. TX Cable |TX Antenna o
Frequency EIRP Limit . . . Polarization
Channel (MHz) (dBm) (dBm) Limit Reading Power loss Gam (HIV)
(dB) (dBm) (dBm) (dB) (dBi)

3421 -60.74 -13 -47.74 -78.68 -67.62 5.60 12.48 H

51315 -56.90 -13 -43.90 -80.79 -62.58 7.10 12.78 H

Lowest 6842 -55.61 -13 -42.61 -83.17 -59.00 8.38 11.77 H
3421 -61.79 -13 -48.79 -79.77 -68.67 5.60 12.48 \Y

51315 -51.89 -13 -38.89 -76.21 -57.57 7.10 12.78 V

6842 -55.74 -13 -42.74 -83.53 -59.13 8.38 11.77 V

3471 -61.69 -13 -48.69 -80.10 -68.54 5.65 12.50 H

5206.5 -56.54 -13 -43.54 -80.51 -62.21 7.13 12.80 H

Middle 6942 -56.25 -13 -43.25 -84.24 -59.65 8.40 11.80 H
3471 -62.23 -13 -49.23 -80.67 -69.08 5.65 12.50 V

5206.5 -56.69 -13 -43.69 -81.11 -62.36 7.13 12.80 \Y

6942 -55.86 -13 -42.86 -83.94 -59.26 8.40 11.80 \Y

3521 -62.51 -13 -49.51 -81.39 -69.35 5.68 12.52 H

5281.5 -60.27 -13 -47.27 -83.91 -65.94 7.15 12.82 H

Highest 7042 -55.48 -13 -42.48 -83.74 -58.91 8.42 11.85 H
3521 -63.03 -13 -50.03 -81.94 -69.87 5.68 12.52 V

5281.5 -60.21 -13 -47.21 -83.94 -65.88 7.15 12.82 \Y

7042 -55.24 -13 -42.24 -83.68 -58.67 8.42 11.85 V

Remark: Spurious emissions within 30-1000MHz were found more than 20dB below limit line.
Sporton International (Shenzhen) Inc. Page Number : B2 of B4

TEL : 86-755-8637-9589
FAX . 86-755-8637-9595
FCC ID : 2ABZ2-EE103

Report Issued Date : Jul. 17, 2020

Report Version

. Rev. 01




saronas. FCC RF Test Report

Report No. : FG062208

Bottom Antenna

SA_n2/20MHz / QPSK

. Over SPA S.G. TX Cable |TX Antenna o
Frequency EIRP Limit . . . Polarization
Channel (MHz) (dBm) (dBm) Limit Reading Power loss Gam (HIV)
(dB) (dBm) (dBm) (dB) (dBi)

3701 -61.04 -13 -48.04 -81.00 -67.80 5.82 12.58 H

5551.5 -51.52 -13 -38.52 -76.21 -57.24 7.28 13.00 H

Lowest 7402 -54.26 -13 -41.26 -83.54 -57.42 8.32 11.48 H
3701 -61.38 -13 -48.38 -81.37 -68.14 5.82 12.58 \Y

5551.5 -48.06 -13 -35.06 -72.95 -53.78 7.28 13.00 V

7402 -54.63 -13 -41.63 -83.59 -57.79 8.32 11.48 V

3741 -60.22 -13 -47.22 -80.26 -66.97 5.85 12.60 H

5611.5 -45.61 -13 -32.61 -70.39 -51.41 7.30 13.10 H

Middle 7482 -54.58 -13 -41.58 -83.49 -57.73 8.35 11.50 H
3741 -60.17 -13 -47.17 -80.25 -66.92 5.85 12.60 V

5611.5 -42.60 -13 -29.60 -67.53 -48.40 7.30 13.10 V

7482 -54.56 -13 -41.56 -83.22 -57.71 8.35 11.50 V

3781 -61.36 -13 -48.36 -81.55 -68.10 5.88 12.62 H

5671.5 -45.60 -13 -32.60 -70.13 -51.41 7.32 13.13 H

Highest 7562 -54.81 -13 -41.81 -83.38 -57.97 8.38 11.54 H
3781 -61.38 -13 -48.38 -81.61 -68.12 5.88 12.62 V

5671.5 -42.18 -13 -29.18 -67.09 -47.99 7.32 13.13 V

7562 -55.17 -13 -42.17 -83.58 -58.33 8.38 11.54 V

Remark: Spurious emissions within 30-1000MHz were found more than 20dB below limit line.
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saronas. FCC RF Test Report

Report No. : FG062208

SA_n66 / 20MHz / QPSK

. Over SPA S.G. TX Cable |TX Antenna o
Frequency EIRP Limit . . . Polarization
Channel (MHz) (dBm) (dBm) Limit Reading Power loss Gam (HIV)
(dB) (dBm) (dBm) (dB) (dBi)

3421 -62.30 -13 -49.30 -80.24 -69.18 5.60 12.48 H

51315 -51.29 -13 -38.29 -75.18 -56.97 7.10 12.78 H

Lowest 6842 -55.68 -13 -42.68 -83.24 -59.07 8.38 11.77 H
3421 -62.87 -13 -49.87 -80.85 -69.75 5.60 12.48 \Y

51315 -50.28 -13 -37.28 -74.6 -55.96 7.10 12.78 V

6842 -55.38 -13 -42.38 -83.17 -58.77 8.38 11.77 V

3471 -62.22 -13 -49.22 -80.63 -69.07 5.65 12.50 H

5206.5 -56.32 -13 -43.32 -80.29 -61.99 7.13 12.80 H

Middle 6942 -56.09 -13 -43.09 -84.08 -59.49 8.40 11.80 H
3471 -62.34 -13 -49.34 -80.78 -69.19 5.65 12.50 V

5206.5 -56.69 -13 -43.69 -81.11 -62.36 7.13 12.80 \Y

6942 -55.81 -13 -42.81 -83.89 -59.21 8.40 11.80 \Y

3521 -61.81 -13 -48.81 -80.69 -68.65 5.68 12.52 H

5281.5 -51.56 -13 -38.56 -75.20 -57.23 7.15 12.82 H

Highest 7042 -55.34 -13 -42.34 -83.60 -58.77 8.42 11.85 H
3521 -60.54 -13 -47.54 -79.45 -67.38 5.68 12.52 V

5281.5 -52.72 -13 -39.72 -76.45 -58.39 7.15 12.82 \Y

7042 -54.83 -13 -41.83 -83.27 -58.26 8.42 11.85 V

Remark: Spurious emissions within 30-1000MHz were found more than 20dB below limit line.
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