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History of this test report

Report No. Version Description Issued Date
FG1N2419F 01 Initial issue of report May 19, 2022
1. Revise antenna gain and appendix A
FG1N2419F 02 2. Add remark in Section 1.1 Jun. 14, 2022
3. Revise type of modulation
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Summary of Test Result

Report Ref Std. Test Items Result Remark
Clause Clause (PASS/FAIL)
§2.1046 Conducted Output Power Reporting only
3.2 - - - -
§27.50 ()(3) Equivalent Isotropic Radiated Power Pass
(n77)
3.3 §27.50 (j)(4) Peak-to-Average Ratio Reporting only -
3.4 §2.1049 Occupied Bandwidth Reporting only -
35 §2.1051 Conducted Band Edge Measurement Pass )
) §27.53 (I)(2) (n77)
36 §2.1051 Conducted Spurious Emission Pass )
) §27.53 (I)(2) (n77)
§2.1055 Frequency Stability
37 §27.54 Temperature & Voltage Pass
§2.1051 Radiated Spurious Emission 19.21 O.|B.
4.2 §27.53 (1)(2) (n77) Pass under the limit at
) 15168.000 MHz

Declaration of Conformity:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented in accordance
with the regulation limits or requirements declared by manufacturers.
It's means measurement values may risk exceeding the limit of regulation standards, if measurement
uncertainty is include in test results.
2.  The measurement uncertainty please refer to this report "Uncertainty of Evaluation”.

Comments and Explanations:

The product specifications of the EUT presented in the report are declared by the manufacturer who shall
take full responsibility for the authenticity.

Reviewed by: Yun Huang

Report Producer: Cindy Liu

TEL : 886-3-327-3456
FAX . 886-3-328-4978

Report Template No.: BU5-FGLTE Version 2.4

Page Number
Issued Date
Report Version
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: Jun. 14, 2022
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FCC RADIO TEST REPORT

Report No. : FG1IN2419F

1 General Description

1.1 Product Feature of Equipment Under Test

Product Feature

Equipment FESNAOD31
Brand Name Continental
Model Name FE5NAOD31

FCCID LHJ-FE5NAOD31
EUT supports Radios application GSM/EGPRS/WCDMA/HSPA/LTE/SG NR/GNSS
HW Version P2
EUT Stage Identical Prototype
Remark:

1. The above EUT's information was declared by manufacturer.
2. The test antenna TAOGLAS TG.55.8113W provided by the applicant is used for the purpose of
radiated testing. The EUT is not equipped with an antenna.

1.2 Product Specification of Equipment Under Test

Product Specification is subject to this standard

Tx/Rx Frequency

5G NR n77: 3700 MHz ~ 3980 MHz

Bandwidth

5G NR n77: 20MHz / 30MHz / 40MHz / 50MHz / 60MHz /
80MHz / 90MHz / 100MHz

Maximum Output Power to Antenna

5G NR n77: 25.82 dBm_HUPE

Antenna Type

Fixed External Antenna

Antenna Gain

5G NR n77: 3.0 dBi

Type of Modulation

Pl/2 BPSK/QPSK/16QAM/64QAM/256QAM

Remark: The above EUT's information was declared by manufacturer. Please refer to Comments and

Explanations in report summary.

1.3 Modification of EUT

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

TEL : 886-3-327-3456
FAX : 886-3-328-4978
Report Template No.: BU5-FGLTE Version 2.4

Page Number : 50f 22
Issued Date : Jun. 14, 2022
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1.4 Testing Location

Test Site

Sporton International Inc. EMC & Wireless Communications Laboratory

Test Site Location

No.52, Huaya 1st Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)
TEL: +886-3-327-3456
FAX: +886-3-328-4978

Sporton Site No.

Test Site No.

THO3-HY
Test Engineer Luffy Lin
Temperature (C) 23.7~24.2
Relative Humidity (%) 51~53

Test Site

Sporton International Inc. Wensan Laboratory

Test Site Location

No.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,
Taoyuan City 333010, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Test Site No.

Sporton Site No.

03CH12-HY (TAF Code: 3786)

Test Engineer

Jack Cheng, Lance Chiang and Chuan Chu

Temperature (C)

21.4~23.8

Relative Humidity (%)

54.7~69.3

Remark

The Radiated Spurious Emission test item subcontracted to Sporton
International Inc. Wensan Laboratory

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC Designation No.: TW1190 and TW3786

1.5 Applicable Standards

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

fo

llowing standards:

+ ANSI| C63.26-2015
+ ANSI / TIA-603-E

+ FCC 47 CFR Part 2, 27

+ FCC KDB 971168 D01 Power Meas. License Digital Systems v03r01
+ FCC KDB 412172 D01 Determining ERP and EIRP v01r01
+ FCC KDB 414788 D01 Radiated Test Site vO1r01.

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

This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.

Remark:
1.
during the test.
2.
3.

The TAF code is not including all the FCC KDB listed without accreditation.

TEL : 886-3-327-3456
FAX . 886-3-328-4978
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Test Configuration of Equipment Under Test

Test Mode

Antenna port conducted and radiated test items listed below are performed according to KDB 971168

D01 Power Meas. License Digital Systems v03r01 with maximum output power.

For radiated measurement, the measured emission level of the EUT was maximized by rotating the EUT

on a turntable, adjusting the orientation of the EUT and EUT antenna in two Config (Ant. Degree 0 and

Ant. Degree 90), and adjusting the measurement antenna orientation, following C63.26 exploratory test

procedures and find Ant. Degree 0 plane as worst plane.

<SIM 1>
Bandwidth (MHz) Modulation RB # fest
Test NR Channel
Iltems Band PI/2
20 30 40 50 60 80 90 100 BPSK QPSK |16QAM [64QAM 256QAM 1 [Half|[Full| L | M| H
Max.
Output n77 \ \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y V| v]|vVv
Power
Peak-to-
Average n77 Y \Y \Y \Y Y Y \Y \Y
Ratio
26dB and
99% n77 \Y v v \Y \ \ \Y \% \% \% \ Y Y v \
Bandwidth
Conducted
n77 Y v v Y \ \ Y \ \ \ \ Y Y v v Y %
Band Edge
Conducted
Spurious | n77 \Y Y \Y V| v]|vVv
Emission
Frequency
Stability ni v v v v
E.LR.P n77 \Y v v \Y \Y \Y \Y Y \ Y Y \ \ Max. Power
Radiated
Spurious | n77 Worst Case V| Vv]|v
Emission
1. The mark “v “ means that this configuration is chosen for testing
2. The mark “-“ means that this bandwidth is not supported.
3. The device is investigated from 30MHz to 10 times of fundamental signal for radiated spurious emission test under different RB
Remark size/offset and modulations in exploratory test. Subsequently, only the worst case emissions are reported.
4.  For radiated measurement, pre-scanned in two modes, DFT-s OFDM and CP OFDM. The worst cases (DFT-s OFDM) were recorded
in this report, and the worst modes of FR1 and LTE for simultaneous transmission were verified and compliant.
5. Test combination are EN-DC 2A_n77A, 5A_n77A, 7TA_n77A, 12A _n77A, 13A_n77A, 14A_n77A, 26A_n77A, 41A_n77A, 66A_n77A.
TEL : 886-3-327-3456 Page Number 1 70f22
FAX : 886-3-328-4978 Issued Date : Jun. 14, 2022
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Report No. : FG1IN2419F

2.2 Connection Diagram of Test System

Earphone ‘

System BT
Simulator AP router Motebook GPS Station Earphone
Power
Source EUT Notebook
WLAN AP

Monitor ‘

This example is connection diagram of EUT test configurations.
For detail, please refer to test mode configuration and setup pholographs for each test item.

2.3 Support Unit used in test configuration and system

Item [Equipment Brand Name [Model No. FCC ID Data Cable Power Cord

1. |System Simulator|Anritsu MT8000A N/A N/A Unshielded, 1.8 m
2 System Simulator|Anritsu MT8821C N/A N/A Unshielded, 1.8 m
3. |Antenna Taoglas TG.55.8113 N/A N/A N/A

4 DC Power Supply|GW Instek GEU810960 |N/A N/A Unshielded, 1.8m

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 and attenuator factor.

Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10dB attenuator.

Example :

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).

=42+10=

14.2 (dB)

TEL : 886-3-327-3456
FAX : 886-3-328-4978
Report Template No.: BU5-FGLTE Version 2.4

Page Number : 80of22
Issued Date :Jun. 14, 2022
Report Version 1 02




ssamonas. FCC RADIO TEST REPORT Report No. : FG1IN2419F

2.5 Frequency List of Low/Middle/High Channels

5G NR Band n77 Channel and Frequency List
BW [MHz] Channel/Frequency(MHz) Lowest Middle Highest
Channel 650000 656000 662000
100 Frequency 3750 3840 3930
Channel 649668 656000 662332
%0 Frequency 3745.02 3840 3934.98
Channel 649334 656000 662666
50 Frequency 3740.01 3840 3939.99
Channel 648668 656000 663332
00 Frequency 3730.02 3840 3949.98
Channel 648334 656000 663666
>0 Frequency 3725.01 3840 3954.99
Channel 648000 656000 664000
0 Frequency 3720 3840 3960
Channel 647668 656000 664332
%0 Frequency 3715.02 3840 3965
Channel 647334 656000 664666
20 Frequency 3710.01 3840 3969.99
TEL : 886-3-327-3456 Page Number 1 90f22
FAX : 886-3-328-4978 Issued Date : Jun. 14, 2022
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3 Conducted Test Items

3.1 Measuring Instruments

See list of measuring instruments of this test report.

3.1.1Test Setup

3.1.2Conducted Output Power

I

o__|

System Simulator EUT

3.1.3Peak-to-Average Ratio, Occupied Bandwidth ,Conducted Band-Edge and
Conducted Spurious Emission

Power Divider
System Simulator - o) \

EUT

..

Spectrum Analyzer

3.1.4Frequency Stability

System Simulator

Thermal Chamber

3.1.5Test Result of Conducted Test

Please refer to Appendix A.

TEL : 886-3-327-3456 Page Number : 10 of 22
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3.2 Conducted Output Power and EIRP

3.2.1Description 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 1 Watts for 5G NR n77 and n78

According to KDB 412172 D01 Power Approach,

EIRP = Pt + Gt — Lc, ERP = EIRP -2.15, where

Pt = 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

3.2.2Test Procedures

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.

TEL : 886-3-327-3456 Page Number : 11 of 22
FAX : 886-3-328-4978 Issued Date : Jun. 14, 2022
Report Template No.: BU5-FGLTE Version 2.4 Report Version 1 02
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3.3 Peak-to-Average Ratio

3.3.1Description 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.

3.3.2Test Procedures

The testing follows ANSI C63.26-2015 Section 5.2.6
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.

TEL : 886-3-327-3456 Page Number 0 12 of 22
FAX : 886-3-328-4978 Issued Date : Jun. 14, 2022
Report Template No.: BU5-FGLTE Version 2.4 Report Version 1 02
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3.4 Occupied Bandwidth

3.4.1Description 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.

3.4.2Test Procedures

The testing follows ANSI C63.26-2015 Section 5.4.3 (26dB) and Section 5.4.4 (990B)

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.

TEL : 886-3-327-3456 Page Number : 13 0f 22
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3.5 Conducted Band Edge

3.5.1Description of Conducted Band Edge Measurement

27.53 (1)(2)

For mobile operations in the 3700-3980 MHz band, the conducted power of any emission outside the
licensee's authorized bandwidth shall not exceed —13 dBm/MHz. Compliance with this paragraph (1)(2)
is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz
or greater. However, in the 1 megahertz bands immediately outside and adjacent to the licensee's
frequency block, the minimum resolution bandwidth for the measurement shall be either one percent of
the emission bandwidth of the fundamental emission of the transmitter or 350 kHz. In the bands between
1 and 5 MHz removed from the licensee's frequency block, the minimum resolution bandwidth for the
measurement shall be 500 kHz. The emission bandwidth is defined as the width of the signal between
two points, one below the carrier center frequency and one above the carrier center frequency, outside

of which all emissions are attenuated at least 26 dB below the transmitter power.

3.5.2Test Procedures

The testing follows FCC KDB 971168 D01 v03r01 Section 6.1.

1. 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.

o g M wN

The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
7. Checked that all the results comply with the emission limit line.

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

TEL : 886-3-327-3456 Page Number : 14 of 22
FAX : 886-3-328-4978 Issued Date : Jun. 14, 2022
Report Template No.: BU5-FGLTE Version 2.4 Report Version 1 02



SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FG1IN2419F

3.6 Conducted Spurious Emission

3.6.1Description 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.

3.6.2 Test Procedures

The testing follows FCC KDB 971168 D01 v03r01 Section 6.1.

8. The EUT was connected to spectrum analyzer and system simulator via a power divider.
9. 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.
10. The middle channel for the highest RF power within the transmitting frequency was measured.
11. The conducted spurious emission for the whole frequency range was taken.
12. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz.
13. Set spectrum analyzer with RMS detector.
14. Taking the record of maximum spurious emission.
15. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
16. The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
TEL : 886-3-327-3456 Page Number : 15 of 22
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3.7 Frequency Stability

3.7.1Description of Frequency Stability Measurement

27.54

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.

3.7.2Test Procedures for Temperature Variation

The testing follows FCC KDB 971168 D01 v03r01 Section 9.0.

17. The EUT was set up in the thermal chamber and connected with the system simulator.
18. 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.

19. 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.

3.7.3Test Procedures for Voltage Variation

The testing follows FCC KDB 971168 D01 v03r01 Section 9.0.
20. The EUT was placed in a temperature chamber at 20+5° C and connected with the system
simulator.

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

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

TEL : 886-3-327-3456 Page Number 1 16 of 22
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4 Radiated Test Items

4.1 Measuring Instruments

See list of measuring instruments of this test report.

4.1.1Test Setup

For radiated emissions below 30MHz

¢ RX Antenna
Im

Y

1
Metal Full Soldered Ground Plane

=0 oc

System Simulator

For radiated test from 30MHz to 1GHz

= .

Spectrum Analyzer / Receiver

R Antenna

Im

I
Metal Full Soldered Ground Plane

=
el
Spectrum Analyzer | i
System Simulator P tyzer | Receiver
TEL : 886-3-327-3456 Page Number 0 17 of 22
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SPORTON LAB.

For radiated test from 1GHz to 18GHz

Spectrum Analyzer ! Receiver
System Simulator

For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

- i Spectrum Analyzer / Receiver
System Simulator

4.1.2 Test Result of Radiated Test

Please refer to Appendix B.

Note:

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.

There is adequate comparison measurement of both open-field test site and alternative test site - semi-

Anechoic chamber according to 414788 D01 Radiated Test Site v01r01, and the result came out very

similar.
TEL : 886-3-327-3456 Page Number : 18 of 22
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4.2 Radiated Spurious Emission Measurement

4.2.1Description of Radiated Spurious Emission Measurement

The radiated spurious emission was measured by substitution method according to ANSI / TIA-603-E.

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.

4.2.2 Test Procedures

The testing follows FCC KDB 971168 D01 v03r01 Section 7 and ANSI / TIA-603-E Section 2.2.12.

1. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.
2. The EUT was set 3 meters from the receiving antenna, which was mounted on the antenna
tower.
3. Thetable was rotated 360 degrees to determine the position of the highest spurious emission.
4. The height of the receiving antenna is varied between one meter and four meters to search the
maximum spurious emission for both horizontal and vertical polarizations.
5. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz, taking the
record of maximum spurious emission.
6. A horn antenna was substituted in place of the EUT and was driven by a signal generator.
7. Tune the output power of signal generator to the same emission level with EUT maximum
spurious emission.
8.  Taking the record of output power at antenna port.
9. Repeat step 7 to step 8 for another polarization.
10. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
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5 List of Measuring Equipment

Instrument | Brand Name | Model No. Serial No. |Characteristics Cal:)b;?etion Test Date Due Date Remark
Loop Antenna ggmzr‘i‘ HFH2-22 100488 | 9 kHz~30 MHz | Sep. 07, 2021 D:;r.lzzz;,’22%2212~ Sep. 06, 2022 (o?ggiig?:\()
Bilog Antenna |  TESEQ O%ggoﬁggégffu 37059 & 01 | 30MHz~1GHz | Oct. 09, 2021 D:sr'.zzé;’,zzc())?; Oct. 08, 2022 (oigﬂiigfﬂw
Bilog Antenna | TESEQ CB,':lfsel_tleD& 35‘:\115‘63‘2”' 30MHz~1GHz | Oct. 09, 2021 D:;r..zzz;,’22%2212~ Oct. 08, 2022 (ogggifgf’:Y)
Horn Antenna SCHVZ/?(RZBE BBHA 9120 D | 9120D-1326 | 1GHz~18GHz | Oct. 25, 2021 D:‘fr'lzz‘;”zz%zzg Oct. 24, 2022 (Ogggi;‘gf’:Y)
Horn Antenna SCHV&RZBE BBHA 9120 D | 9120D-1212 | 1GHz~18GHz | May 18, 2021 D:sr..Zzé;,’ZZ%ZZJ; May 17, 2022 (Ogggifgf’SY)
SHF-ENF Horn) SCAVIARZEE | arHa o170 [BBMAT9%%) 18GHz-406Hz | Nov. 30, 2021 D:‘;:r.lzzz;,’zz%zzli Nov. 29, 2022 (ogggifg?:\()
SH'ZE;'EHEW“ SCHV&RZBE BBHA 9170 BBHA217°57 18GHz~40GHz | May 21, 2021 D:sr..Zzé;,’ZZ%ZZJ; May 20, 2022 (Ogggifgf’SY)
Preamplifier |COM-POWER| ~ PA-103 161075 | 10MHz~1GHz | Mar. 24, 2021 D'\/Ie;.2242,’22%2212~ Mar. 23, 2022 (ogggifg?:\()
Preamplifier |COM-POWER| PA-103 161075 | 10MHz~1GHz | Mar. 23, 2022 I\Za;;.zzaizz%zzzg Mar. 22, 2023 (o?ggifgﬂv)
Preamplifier Aglient 8449B  |3008A02375 | 1GHZz~26.5GHz | May 25, 2021 D:;r'.zz‘;*’zz%zzlg May 24, 2022 (Ogggifgf’:Y)
Preamplifier | Jet-Power ‘]PAgé;i'%' 173(5)283200 1GHz~18GHz | Jun. 16, 2021 D:sr'_zz‘;’,zz%zzlg Jun. 15, 2022 (o?ggiigﬂv)
Preamplifier EMEC | EM18G40G | 060801 |18GHz~40GHz | Jun. 22, 2021 D:;r'.zz‘;*’zz%zzlg Jun. 21, 2022 (Ogggifgf’:Y)
i'::::;rzuer? Agilent N9O10A |MY53470118| 10Hz~44GHz | Jan. 15, 2021 %Z%_zlizz%zzl; Jan. 14, 2022 (ogggiig?:\()
SAF;]zCI;rZ”eT Agilent NOO10A  |MY53470118| 10Hz~44GHz |Jan. 12, 2022 J:\;;.lzzizz%zzzg Jan. 11, 2023 (ogggifgﬂv)
RF Cable QBEEEQ SUC{%’ZLEX MY9837/4PE| 9kHz~30MHz | Mar. 11, 2021 DJ;_ZO‘E’ZZ%ZZEN Mar. 10, 2022 (o?ggifgﬂv)
RF Cable | o os> sucloozLEx MY9837/4PE| 9kHz~30MHz | Mar. 10, 2022 “1?;.1207”22%222{ Mar. 09, 2023 (ogggifgﬂv)
RF Cable gaaﬁg SU%SGFELEX 0058/126E | 30MHz~18GHz | Dec. 10, 2021 D:;r'.zz‘;*é%zzl; Dec. 09, 2022 (ogéf.ifgf’ﬁy)
RF Cable | D oeR> SUC100I;LEX 505134/2 | 30MHz~40GHz | Feb. 22, 2021 DFE;ct;.224O,’22002212~ Feb. 21, 2022 <o§§ﬂif§f’.ﬂw
RF Cable gaaﬁg SUCB';LEX 505134/2 | 30MHz~40GHz | Feb. 21, 2022 FAe[t))r..2217,’22(())2222~ Feb. 20, 2023 (ogéf.ifgf’ﬁy)
RF Cable | o oeR> SUC100I;LEX 800740/2 | 30MHz~40GHz | Feb. 22, 2021 ?2?6.2246,22002215 Feb. 21, 2022 <o§§ﬂif§f’.ﬂw
RFCable | ooorR | SYSPLEX | s007a02 | 30MHz-40GHz | Feb. 21, 2022 FAe[t))r..2217,’22%2222~ Feb. 20, 2023 (Ogggifgf’}:Y)
Filter Wainwright W"fzsééoo' SN2 1#225;:;2‘:" Mar. 17, 2021 DJ;}_ZS{E%?{ Mar. 16, 2022 (o?ggiig?ﬁv)
Filter wainwright | VHKS1200- SN2 LESHZLOW | Mar. 15, 2022 '\ﬂ\a&};’zz%zzzg Mar. 14, 2023 (ogé‘ﬂifgf’,ﬂy)
WHKX12- . -
Filter Wainwright 1150586—162(?5-5 SN1 1|'32aGS?T:”Htgh Mar. 17, 2021 D&;_Zl‘zlzz%zzlg Mar. 16, 2022 (o:?gﬂfg?l-?v)
WHKX12- . "
Filter Wainwright 1150586—162(?5-5 SN1 1|'32aGS?T:”Htgh Mar. 15, 2022 'V'Aal;_1257”22%2222~ Mar. 14, 2023 (o:?gﬂfg?l-?v)
Filter Wainwright sro0a000 | sn2 36Hz HONPASS| 34112, 2021 e 2%, 20207 aul. 11, 2022 (o?ggiig?:\()
18000-60ST b
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Instrument | Brand Name | Model No. Serial No. |Characteristics Cal:)b;?etion Test Date Due Date Remark
Hygrometer | TECPEL DTM-303B | TP140349 N/A Sep. 30, 2021 DAe[():r.,zzé;,,ZZ(())Z;ZN Sep. 29, 2022 (Ogggi;‘g_":Y)
Controller EMEC EM1000 N/A taﬁg”gg'n?:\;gst N/A D::r'. 22‘; 22%2212~ N/A (ogggifg_":Y)
AntennaMast | EMEC  |[AM-BS-4500-B|  N/A 1m~4m N/A DAe;r'. 22‘; 220 (Oggﬂifgf’ﬁy)
Turn Table EMEC TT2000 N/A 0~360 Degree N/A DAe:r'. 22‘; 22%221; N/A (o?ggiig?:\()
Software Audix E3 62209'8' RK-000989 N/A N/A D::r'. 22‘; 22%221; N/A (o?ggiig?:\()
F;g\f;”;’:;‘;'; GW Instek | PSS-2005 | EL890001 | 50Hz~60Hz | Oct. 06, 2021 DJ;/%%E?;; Oct. 05, 2022 g‘ﬁgg‘_ﬁi‘;
Hygrometer Testo 608-H11 | 34893240 NA Nov. 17, 2021 D'\j;)./%os,’zz%zzlg Nov. 16, 2022 (CTogg;_ﬁiC;
Signal Analyzer zgmgs FSV3044 101049 | 10Hz~44GHz |Aug. 31, 2021 DJ;/%%’ZZ%ZZE Aug. 30, 2022 (cTo;g;thﬁg
Tecr’;]f’o‘i:it:rre ESPEC LHU-113 | 1012005860 | -20C ~85C | May 15, 2021 Dl\j;'/%%é%zzl; May 14, 2022 (CTOSS;_‘::?{C;
Bf‘,\j:assfrtg)’” Anritsu MT8821C | 6261849015 LTE Oct. 06, 2021 DJ;%%’ZZ%Z;J Oct. 05, 2022 (CTOJS;_C:S(‘;
B(al\jgassfi‘;” Anritsu MT8000A | 6261940327 FR1 Oct. 29, 2021 Dl\j;'/%%é%zzl; Oct. 28, 2022 (CTOSS;_‘::?{C;
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SPORTON LAB.

6 Uncertainty of Evaluation

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

Measuring Uncertainty for a Level of 310dB
Confidence of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of 339 dB
Confidence of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of 434 dB
Confidence of 95% (U = 2Uc(y)) '
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Appendix A. Test Results of Conducted Test

Conducted Output Power(Average power) and EIRP

NR n77 (HPUE) Maximum Average Power [dBm] (GT - LC = 3 dB)

BW [MHz] | RBSize | RB Offset Mod Lowest Middle Highest | EIRP (dBm) EIRP(W)
20 1 1 25.76 25.68 25.79
20 1 49 25.63 25.66 25.68
20 25 12 25.65 25.71 25.72

Pl/2 BPSK
20 1 0 22.22 22.19 22.31
20 1 50 2217 22.18 22.22
251 25.2 25.
20 50 0 5.19 5.25 5.08 28.79 0.7568
20 1 1 25.72 25.71 25.59
20 1 49 25.62 25.65 25.72
20 25 12 25.68 25.70 25.63
QPSK
20 1 0 22.25 22.21 22.29
20 1 50 22.21 22.21 22.23
20 50 0 24.68 24.71 24.75
20 1 1 16-QAM 24.88 25.02 24.74
20 1 1 64-QAM 23.28 23.15 23.25 28.02 0.6339
20 1 1 256-QAM 21.16 21.11 21.13
Limit EIRP < 1W Result Pass
NR n77 (HPUE) Maximum Average Power [dBm] (GT - LC = 3 dB)

BW [MHz] | RB Size | RB Offset Mod Lowest Middle Highest | EIRP (dBm) EIRP(W)
30 1 1 25.58 25.65 25.63
30 1 76 25.74 25.65 25.64
30 36 18 25.61 25.63 25.41

Pl/2 BPSK
30 1 0 2213 2212 22.40
30 1 77 22.21 22.11 22.18
7 . . .
30 5 0 2513 25.11 25.23 28.74 0.7482
30 1 1 25.68 25.55 25.63
30 1 76 25.71 25.65 25.61
30 36 18 25.56 25.62 25.62
QPSK
30 1 0 2217 22.18 22.36
30 1 77 22.25 22.24 22.19
30 75 0 24.63 24.64 24.79
30 1 1 16-QAM 24.76 24.77 24.73
30 1 1 64-QAM 23.02 23.06 23.13 27.77 0.5984
30 1 1 256-QAM 21.05 20.98 21.33
Limit EIRP < IW Result Pass
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NR n77 (HPUE) Maximum Average Power [dBm] (GT - LC = 3 dB)

BW [MHz] | RB Size | RB Offset Mod Lowest Middle Highest | EIRP (dBm) EIRP(W)
40 1 1 25.74 25.68 25.54
40 1 104 25.71 25.64 25.64
40 50 25 25.79 25.74 25.66

Pli2 BPSK

40 1 0 22.32 22.15 22.31
40 1 105 22.41 22.15 22.23
4 1 25.2 25.19 25.25

0 00 0 526 28.81 0.7603
40 1 1 25.75 25.65 25.81
40 1 104 25.76 25.74 25.65
40 50 25 25.78 25.68 25.62

QPSK

40 1 0 22.23 2217 22.32
40 1 105 22.35 22.24 22.28
40 100 0 24.84 24.73 24.72
40 1 1 16-QAM 24.98 24.79 24.99

40 1 1 64-QAM 23.18 23.22 23.25 27.99 0.6295
40 1 1 256-QAM 21.12 21.03 21.16

Limit EIRP < 1W Result Pass
NR n77 (HPUE) Maximum Average Power [dBm] (GT - LC = 3 dB)

BW [MHz] | RB Size | RB Offset Mod Lowest Middle Highest | EIRP (dBm) EIRP(W)
50 1 1 25.46 25.31 25.52
50 1 131 25.56 25.45 25.58
50 64 32 25.63 25.52 25.76

Pli2 BPSK

50 1 0 21.97 21.78 22.44
50 1 132 22.10 22.01 22.05

50 128 0 25.07 25.01 25.28 28.77 0.7534
50 1 1 25.52 25.45 25.50
50 1 131 25.66 25.51 25.54
50 64 32 25.61 25.54 25.77

QPSK

50 1 0 22.06 21.94 22.41
50 1 132 22.13 22.03 22.01
50 128 0 24.61 24.53 24.74
50 1 1 16-QAM 24.62 24.49 25.15

50 1 1 64-QAM 22.96 22.75 23.38 28.15 0.6531
50 1 1 256-QAM 20.75 20.72 21.26

Limit EIRP < 1W Result Pass
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NR n77 (HPUE) Maximum Average Power [dBm] (GT - LC = 3 dB)

BW [MHz] | RB Size | RB Offset Mod Lowest Middle Highest | EIRP (dBm) EIRP(W)
60 1 1 25.66 25.43 25.67
60 1 160 25.64 25.55 25.58
60 81 40 25.70 25.67 25.77

Pli2 BPSK
60 1 0 22.18 21.94 22.14
60 1 161 22.11 22.09 22.06
162 25.2 2517 25.2

60 6 0 523 3 28.78 0.7551
60 1 1 25.67 25.45 25.71
60 1 160 25.69 25.64 25.62
60 81 40 25.72 25.65 25.78

QPSK

60 1 0 22.21 21.95 22.21
60 1 161 22.19 22.09 22.02
60 162 0 24.72 24.67 24.72
60 1 1 16-QAM 24.84 24.68 24.75

60 1 1 64-QAM 23.14 22.94 23.02 27.84 0.6081
60 1 1 256-QAM 20.96 20.92 20.98

Limit EIRP < 1W Result Pass
NR n77 (HPUE) Maximum Average Power [dBm] (GT - LC = 3 dB)

BW [MHz] | RB Size | RB Offset Mod Lowest Middle Highest | EIRP (dBm) EIRP(W)
80 1 1 25.68 25.61 25.58
80 1 215 25.42 25.65 25.42
80 108 54 25.61 25.55 25.67

Pli2 BPSK

80 1 0 22.23 22.12 22.08
80 1 216 21.93 22.15 21.94
80 216 0 25.10 25.14 25.19

28.68 0.7379
80 1 1 25.67 25.65 25.64
80 1 215 25.46 25.62 25.42
80 108 54 25.63 25.56 25.66

QPSK

80 1 0 22.13 22.09 22.12
80 1 216 22.01 22.15 21.98
80 216 0 24.62 24.64 24.66
80 1 1 16-QAM 24.84 24.92 24.72

80 1 1 64-QAM 23.15 23.01 23.16 27.92 0.6194
80 1 1 256-QAM 21.07 20.98 21.03

Limit EIRP < 1W Result Pass

Al-3 of A4




s ise. FCC RADIO TEST REPORT

Report No. : FG1N2419F

NR n77 (HPUE) Maximum Average Power [dBm] (GT - LC = 3 dB)

BW [MHz] | RB Size | RB Offset Mod Lowest Middle Highest | EIRP (dBm) EIRP(W)
90 1 1 25.60 25.65 25.76
90 1 243 25.50 25.64 25.30
90 120 60 25.52 25.53 25.76
Pli2 BPSK
90 1 0 22.12 22.14 22.28
90 1 244 22.07 22.16 21.88
24 25. 25.11 25.24
%0 3 0 5.03 28.77 0.7534
90 1 1 25.61 25.64 25.77
90 1 243 25.57 25.62 25.39
90 120 60 25.55 25.49 25.74
QPSK
90 1 0 22.10 22.19 22.35
90 1 244 22.07 22.13 21.85
90 243 0 24.51 24.61 24.72
90 1 1 16-QAM 24.64 24.89 2491
90 1 1 64-QAM 23.15 23.04 23.23 27.91 0.618
90 1 1 256-QAM 21.01 20.97 20.14
Limit EIRP < 1W Result Pass
NR n77 (HPUE) Maximum Average Power [dBm] (GT - LC = 3 dB)
BW [MHz] | RB Size | RB Offset Mod Lowest Middle Highest | EIRP (dBm) EIRP(W)
100 1 1 25.82 25.70 25.66
100 1 271 25.42 25.58 25.50
100 135 67 25.49 25.43 25.70
Pli2 BPSK
100 1 0 22.11 22.01 22.09
100 1 272 21.88 22.13 22.01
100 270 0 25.02 24 .97 25.22 28.82 0.7621
100 1 1 25.60 25.51 25.63
100 1 271 25.41 25.63 25.51
100 135 67 25.54 25.46 25.69
QPSK
100 1 0 2217 22.05 22.11
100 1 272 21.95 22.20 22.02
100 270 0 24.53 24.49 24.65
100 1 1 16-QAM 24.82 24.61 24.66
100 1 1 64-QAM 23.12 22.97 23.15 27.82 0.6053
100 1 1 256-QAM 20.91 20.86 21.03
Limit EIRP < 1W Result Pass
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FR1n77

Peak-to-Average Ratio

Mode FR1 n77 / 20MHz / DFT-S OFDM
Mod. Pl/2 BPSK QPSK 16QAM 64QAM Limit: 13dB
RB Size Full RB Full RB Full RB Full RB Result
Middle CH 4.58 5.78 6.52 6.70 PASS
Mode FR1 n77 / 20MHz / DFT-S OFDM
Mod. 256QAM Limit: 13dB
RB Size Full RB Result
Middle CH 6.50 PASS
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FR1 n77 / 20MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK

QPSK
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26dB Bandwidth

Mode FR1n77: 26dB BW(MHz) / DFT-S OFDM
BW 20MHz 30MHz 40MHz 50MHz 60MHz 80MHz 90MHz | 100MHz
Mod. PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK
Middle CH 18.70 27.75 36.84 48.35 60.54 80.24 89.91 99.50
Mode FR1n77 : 26dB BW(MHz) / CP OFDM
BW 20MHz 30MHz 40MHz 50MHz
Mod. QPSK 16QAM QPSK 16QAM QPSK 16QAM QPSK 16QAM
Middle CH 19.10 19.02 28.77 28.83 39.08 38.84 50.05 50.05
Mod. 64QAM | 256QAM | 64QAM | 256QAM | 64QAM | 256QAM | 64QAM | 256QAM
Middle CH 19.26 19.10 28.77 28.77 38.92 39.08 50.05 50.05
BW 60MHz 80MHz 90MHz 100MHz
Mod. QPSK 16QAM QPSK 16QAM QPSK 16QAM QPSK 16QAM
Middle CH 60.42 60.42 80.40 80.24 90.27 90.63 100.30 100.70
Mod. 64QAM | 256QAM | B4QAM | 256QAM | B4QAM | 256QAM | 64QAM | 256QAM
Middle CH 60.66 60.66 80.24 80.24 90.27 90.27 100.70 100.50
TEL : 886-3-327-3456 Page Number : A2-3 of 49
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FR1 n77 / 20MHz / DFT-S OFDM / Middle Channel / Full RB

PI/2 BPSK
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Report No. : FGIN2419F
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Report No. : FGIN2419F
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FR1 n77 / 80OMHz / DFT-S OFDM / Middle Channel / Full RB

PI/2 BPSK

tiVie Spactrum

Ref Level 30,00 B Offset 104008 = REW 1 MHz
- an 3008 SWT 101 ms = VBW 3 a2 Mode Auto Sweep

seL
Count 106/108

0
. el m et g e okl s
i |
| |
0. T T
[
- | 1
LNy W lry N
i o it
|CF 3.84 GHz. 1001 pes: 16.0 MHz/ Span 160.0 MHz
2 Wareer o=
1 1 383201 GHz 16.65 dBm nde 260 db
n 1 3798726 1033 dbm ndB down BW 80.28 MHz
T2 1 3.87996 GHz _9.99 dBm 0 Factor 478
e -

17:34:36 15.02.2022

FR1 n77 / 80OMHz / CP OFDM / Middle Channel / Full RB

QPSK

16QAM

Reflevel 3000Bm  Offet 104008 = RBW 1 iz s Reflevel 3000Bm  Offet 104008 = RBW 1 iz s
- At 3008 SWT 101 ms = VBW 3 Mtz Mode Auto Sweep Count 100/100 | = Att 3008 SWT 101 ms = VBW 3 Mtz Mode Auto Sweep. Count 100/100
B N PR T 1 A P sl (T T
. bl g VORI I i . WINPT VTR ity
T 7 I
| ] / \
o T o T |
] !
i | I |
. | | 1
| A ehat | It
b At ke bttehaid s o o Pt g
Gubliiii f t B R ST i
|CF 3.B4 GHz_ 1001 pes: 16.0 MHz/ Span 160.0 MHz | | |CF 3.84 GHz 1001 pts. 16.0 MHz/ Span 160.0 MHz
2 Msrker Tabie 2 Msrker Tabie
i 1 380611 GHz 13.57 dBm e 26008 i 1 386871 GHz 13.93 dBm ndd 2606
n 1 379872 6z 1452 dbm 8 down T 5040 MHz n 379888 6z 1250 dbm o W 5024 Wiz
T2 1 3,880 12 GHz -11.74 dBm Q Factor 473 T2 1 3,880 12 GHz -12.26 dBm Q Factor 482
P P T
e T

17:27:35 15.02.2022

17:27:48 15.02.2022

64QAM

256QAM

tiVie Spactrum

Ref Level 30,00 B Offset 104008 = REW 1 MHz

tiVie Spactrum

Ref Level 30,00 B Offset 104008 = REW 1 MHz

seL

- Are a8 SWT 101 ms = VBW 3wz Mode Auto Sweep Count 100/100 | = Atc a8 SWT 100 ms = VBW 3wtz Mode Auto Sweep Count 100/100
1 Fraquancy Swaep 1 Fraquancy Swaep
W[ 1188 a8
" 3831064
. YR RRRUT N B AP P BTSN POY N YO y . H
5 s i i IRt AT g S o A AN
/ | |
o T T o |
| | !
i T :
| | |
I W \
. T WA e Ay, s W o ‘M‘ [ b,
e G P LRt A
|CF 3.B4 GHz_ 1001 pes: 16.0 MHz/ Span 160.0 MHz | | |CF 3.84 GHz 1001 pts. 16.0 MHz/ Span 160.0 MHz
2 Marker Tobie 2 Marker Tobie
] 1 382721 GHz 13.90 dBm ndb 260 48 ] 1 387437 GHz 1184 dBm nd 260 48
n 1 3,795 88 6z 1358 dbm B down W 80.24 MHz n 1 379588 Gz 1474 dbm e down BW 80.24 MHz
n ' 388012 GHz 211,08 dém QFacor 77 n ' 388012 GHz 1179 dm @ Factor 183

17:28:05 15.02.2022

Rescy

s Timanm
U

17:28:26 15.02.2022

s Tmam
ey R C) e

TEL : 886-3-327-3456
FAX . 886-3-328-4978

Page Number

1 A2-9 of 49




seamran a5 FCC RADIO TEST REPORT

Report No. : FGIN2419F
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Report No. : FGIN2419F
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seamancas. FCC RADIO TEST REPORT

Report No. : FG1IN2419F

Occupied Bandwidth

Mode FR1n77 : OB BW(MHz) / DFT-S OFDM
BW 20MHz 30MHz 40MHz 50MHz 60MHz 80MHz 90MHz | 100MHz
Mod. PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK | PI/2 BPSK
Middle CH 17.85 26.68 35.48 45.84 57.79 76.91 86.80 96.29
Mode FR1n77 : OB BW(MHz) / CP OFDM
BW 20MHz 30MHz 40MHz 50MHz
Mod. QPSK 16QAM QPSK 16QAM QPSK 16QAM QPSK 16QAM
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FCC RADIO TEST REPORT

Report No. : FGIN2419F
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FGIN2419F

FR1 n77 / 40MHz / DFT-S OFDM / Middle Channel / Full RB
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seamran a5 FCC RADIO TEST REPORT

Report No. : FGIN2419F

FR1 n77 / 50MHz / DFT-S OFDM / Middle Channel / Full RB
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FGIN2419F

FR1 n77 / 60MHz / DFT-S OFDM / Middle Channel / Full RB
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seamran a5 FCC RADIO TEST REPORT

Report No. : FGIN2419F

FR1 n77 / 80OMHz / DFT-S OFDM / Middle Channel / Full RB
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FGIN2419F
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