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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG222201E

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 Pass -
3.4 §2.1049 Occupied Bandwidth Reporting only -
§2.1051 Conducted Band Edge Measurement
35 §27.53 (1)(2) (n77) Pass
§2.1051 Conducted Spurious Emission
3.6 §27.53 (1)(2) (n77) Pass
§2.1055 Frequency Stability
3.7 §27.54 Temperature & Voltage Pass
42 §2.1051 Radiated Spurious Emission Pass ;nggrdlgmtt
' §27.53 (1)(2) (n77) ' a
14808.000 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: Wei Chen

Report Producer: Vivian Hsu

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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1 General Description

1.1 Product Feature of Equipment Under Test

Product Feature

Equipment Touch Computer

Brand Name Zebra

Model Name TC58B1

FCCID UZ7TC58B1

Sample 1 Lowell + Premium config
Sample 2 SE4720 + Base config
Sample 3 Lowell + Base config

EUT supports Radios application

GSM/EGPRS/WCDMA/HSPA/LTE/5G NR/NFC/GNSS
WLAN 11a/b/g/n HT20/HT40

WLAN 11ac VHT20/VHT40/VHT80/VHT 160

WLAN 11ax HE20/HE40/HE80/HE 160

Bluetooth BR/EDR/LE

HW Version EV3
. athena_A11_userdebug_GMS_RelKey 2022-02-22-21
SW Version 45_product_SE
MFD 26FEB22
EUT Stage Identical Prototype

Remark: The above EUT's information was declared by manufacturer.

Specification of Accessories

Adapter Brand Name |Zebra |Part Number |PWR-WUA5V12WO0US
Battery 1X Brand Name |Zebra |Part Number |BT-000442-0020
Battery 1.5X Brand Name |Zebra |Part Number |BT-000442-0820

USB TYPE Ato TYPE C cable |Brand Name |Zebra |Part Number |CBL-TC5X-USBC2A-01
(L:J()Sanl'(\;F(;lrE C to 3.5mm audio Brand Name [Zebra |Part Number |ADP-USBC-35MM1-01
3.5mm Earphone Brand Name |Zebra |Part Number |HDST-35MM-PTVP-01
USB TYPE C Earphone Brand Name [Zebra |Part Number |HPST-USBC-PTT1-01
Headset Jumper Brand Name |Zebra |Part Number |CBL-TC51-HDST35-01
Trigger Handle Brand Name |Zebra |Part Number |TRG-NGTC5-ELEC-01
Soft Holster Brand Name [Zebra |Part Number |SG-NGTC5TC7-HLSTR-01
TC53/TC58 RUGGED BOOT Brand Name [Zebra |Part Number [|SG-NGTC5EXO1-01

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

Page Number 15 of 26
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1.2 Product Specification of Equipment Under Test

Product Specification is subject to this standard

5G NR n77: 3710.01 MHz ~ 3969.99 MHz

5G NR n78: 3710.01 MHz ~ 3789.99 MHz

5G NR n77: 3710.01 MHz ~ 3969.99 MHz

5G NR n78: 3710.01 MHz ~ 3789.99 MHz

5G NR n77: 20MHz / 30MHz / 40MHz / 50MHz / 60MHz /
70MHz / 80MHz / 90MHz / 100MHz

5G NR n78: 20MHz / 30MHz / 40MHz / 50MHz / 60MHz /
70MHz / 80MHz / 90MHz / 100MHz

5G NR n77: 25.98 dBm

5G NR n78: 25.80 dBm

<Ant. 11>: PIFA Antenna

<Ant. 12>: PIFA Antenna

<Ant. 11>

5G NR n77: 0.15 dBi

5G NR n78: 0.15 dBi

<Ant. 12>

5G NR n77: 0.44 dBi

5G NR n78:-2.09 dBi

Type of Modulation P1/2 BPSK / QPSK / 16QAM / 64QAM / 256QAM

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

Tx Frequency

Rx Frequency

Bandwidth

Maximum Output Power to Antenna

Antenna Type

Antenna Gain

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 Page Number 16 of 26
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1.4 Maximum EIRP Power

5G NR n77 Pl/2 BPSK QPSK 16QAM
B | e | Designator| Totarancs | M | oo Totaranes | M | or| Totoranca | MEKimm
(MHz) (MHz) (99%0BW) | (ppm) EIRPW) (99%0BW)| (ppm) EIRP(W) (99%0BW) (ppm) EIRPW)
20 [3710.01 ~3969.99| 17M9FOW 0.0022 0.3855 18M2G7D - 0.3855 18M2W7D - 0.3206
30 |3715.02 ~ 3965.00| 26M8F9W - 0.4074 27M8G7D - 0.4074 27M8W7D - 0.3412
40 |3720.00 ~ 3960.00| 35M8F9W - 0.4046 38M1G7D - 0.4046 38M1W7D - 0.3221
50 |3725.01 ~3954.99| 45M9FOW - 0.4102 47M6G7D - 0.4102 47M6W7D - 0.3243
60 |3730.02 ~ 3949.98| 57M8F9W - 0.4093 57M9G7D - 0.4093 57MOW7D - 0.3296
70 |3735.00 ~3945.00| 64M2F9W - 0.4018 67M4G7D - 0.4018 67M4WT7D - 0.3251
80 |3740.01 ~3939.99| 76MOF9W - 0.4102 77M3G7D - 0.4102 77TM4WT7D - 0.3357
90 |3745.02 ~ 3934.98| 86M5F9W - 0.4046 87M5G7D - 0.4046 87M4W7D - 0.3311
100 |3750.00 ~ 3930.00| 96M1FOW - 0.3819 97M4G7D - 0.3819 97M3W7D - 0.2924
5G NR n77 64QAM 256QAM
BW Frequency Em-ission Frequency Maximum Em-ission Frequency Maximum
(MHz) Range Designator Tolerance EIRP(W) Designator Tolerance EIRP(W)
(MHz) (99%O0BW) (ppm) (99%0BW) (ppm)

20 |3710.01 ~ 3969.99 18M3W7D - 0.3206 18M2W7D - 0.3206
30 |3715.02 ~ 3965.00 27M8WT7D - 0.3412 27M8W7D - 0.3412
40 |3720.00 ~ 3960.00 38M1W7D - 0.3221 37MOW7D - 0.3221
50 ([3725.01 ~ 3954.99 47M5W7D - 0.3243 47M5W7D - 0.3243
60 |3730.02 ~ 3949.98 57M8W7D - 0.3296 57MOW7D - 0.3296
70 |3735.00 ~ 3945.00 67M5W7D - 0.3251 67M5W7D - 0.3251
80 |3740.01 ~3939.99 77TM3W7D - 0.3357 77TM3WT7D - 0.3357
90 |3745.02 ~ 3934.98 87M5W7D - 0.3311 87M3W7D - 0.3311
100 |3750.00 ~ 3930.00 96MOW7D - 0.2924 97M1W7D - 0.2924
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5G NR n78 Pl/2 BPSK QPSK 16QAM
BW Fr;::(;r;cy Maximum Maximum Maximum
(MHz) (MHz) EIRP(W) EIRP(W) EIRP(W)
20 |3710.01 ~ 3969.99 0.3855 0.3855 0.3228
30 |3715.02 ~3784.98 0.3917 0.3917 0.3076
40 |3720.00 ~ 3780.00 0.3936 0.3936 0.3221
50 |3725.01 ~3774.99 0.3648 0.3648 0.2958
60 |3730.02 ~3769.98 0.3622 0.3622 0.2858
70 |3735.00 ~ 3765.00 0.3532 0.3532 0.2851
80 |3740.01 ~3759.99 0.3581 0.3581 0.2877
90 |3745.02 ~3754.98 0.3631 0.3631 0.2911
100 |3750.00 ~ 3750.00 0.3516 0.3516 0.2716
5G NR n78 64QAM 256QAM
BW Frequency Maximum Maximum
(MHz) Range EIRP(W) EIRP(W)
(MHz)
20 |3710.01 ~ 3969.99 0.3228 0.3228
30 |3715.02 ~ 3784.98 0.3076 0.3076
40 |3720.00 ~ 3780.00 0.3221 0.3221
50 |3725.01 ~3774.99 0.2958 0.2958
60 |3730.02 ~3769.98 0.2858 0.2858
70 |3735.00 ~ 3765.00 0.2851 0.2851
80 |3740.01 ~3759.99 0.2877 0.2877
90 |3745.02 ~3754.98 0.2911 0.2911
100 (3750.00 ~ 3750.00 0.2716 0.2716
TEL : 886-3-327-3456 Page Number 1 8 of 26
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1.5 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 Ivy Yeh
Temperature (C) 20~24
Relative Humidity (%) 50~58

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 and Wilson Wu

Temperature (C)

20~25

Relative Humidity (%)

50~60

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

TEL : 886-3-327-3456 Page Number 19 of 26
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1.6 Applicable Standards

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

Remark:

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

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.

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

TEL : 886-3-327-3456 Page Number 1 10 of 26
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2 Test Configuration of Equipment Under Test
2.1 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 three orthogonal axis (X:
flat, Y: portrait, Z: landscape), and adjusting the measurement antenna orientation, following C63.26
exploratory test procedures and find: X Plane with Adapter for EN-DC 5A-n77A; Z Plane with Adapter
for 5G NR n77 as worst plane.

Bandwidth (MHz) Modulation RB # Test Channel
Test NR
Pl/2
ltems | Band | 49 | 15| 20 | 25 | 30 | 40 | 50 (60|70 80 | 90 | 100 QPSK |16QAM |64QAM |256QAM| 1 |Half|Full| L | M | H
BPSK
Max. n77 | - | - |v|-|v|Vv]|Vv]|v|Vv|Vv|Vv| Vv ] v | v | v v v | v]|v]|v|v]|vVv]|wvVv
Output
Power n78 - - |v|-|Vv|Vv| Vv | Vv]|Vv]|Vv]| |V v v v v v v v v v v v v
Peak-to- n77 - - v - v v v v v v v
Average
Ratio n78 Covered by 5G NR n77
26dBand | 77 - |- |v|-|v|v]|Vv]|Vv|Vv|Vv]Vv]V v v v v v v v
99%
Bandwidth| n78 Covered by 5G NR n77
Conducted n77 - - |lv|-|Vv|Vv]|Vv]|Vv|v]|]Vv]|vV v v v v v v v v v \'
Band Edge| ;g Covered by 5G NR n77
Conducted| p77 -l - v - v v v v v
Spurious
Emission | Nn78 Covered by 5G NR n77
Frequency n77 - - | v | - v v v
Stability | g Covered by 5G NR n77
n77 - - |lv|-|Vv|Vv]Vv]|Vv|Vv]|]Vv]|V v v v v v v
E.l.LR.P Max. Power
n78 - |- |v]-|Vv]|Vv]|Vv|Vv|Vv|Vv | Vv] Vv v v v v v
Radiated | 77 Worst Case v v v
Spurious
Emission | 78 Covered by 5G NR n77
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 size/offset
and modulations in exploratory test. Subsequently, only the worst case emissions are reported.
Remark 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 is EN-DC 5A-n77A.
6. Wider operating range bandwidth covers narrower one when the power is higher or the same.
7. All the radiated test cases were performed with Battery 1X and Sample 2.
8.  One representative bandwidth is selected to perform PAR and frequency stability.
TEL : 886-3-327-3456 Page Number 1 11 of 26
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2.2 Connection Diagram of Test System

120V ac/E0Hz
EUT
(Adapter)

L]

EUT
{USB TYFE A to TYFE C cable)

EUT

(

System Simulator

2.3 Support Unit used in test configuration and system

Item|Equipment Brand Name |Model No. [FCCID |Data Cable ([Power Cord
1. |5G Wireless Test Platform Anritsu MT8000A N/A N/A Unshielded, 1.8 m
2. [System Simulator Anritsu MT8821C 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 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 Page Number 1 12 of 26
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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

190 Frequency 3750 3840 3930
Channel 649668 656000 662332
%0 Frequency 3745.02 3840 3934.98
Channel 649334 656000 662666
%0 Frequency 3740.01 3840 3939.99
Channel 649000 656000 663000

0 Frequency 3735 3840 3945
Channel 648668 656000 663332
o0 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 : 13 of 26
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5G NR Band n78 Channel and Frequency List

BW [MHZ] Channel/Frequency(MHz) Lowest Middle Highest
Channel - 650000 -
100
Frequency - 3750 -
Channel 649668 650000 650332
%0 Frequency 3745.02 3750 3754.98
Channel 649334 650000 650666
%0 Frequency 3740.01 3750 3759.99
Channel 649000 650000 651000
0 Frequency 3735 3750 3765
Channel 648668 650000 651332
60 Frequency 3730.02 3750 3769.98
Channel 648334 650000 651666
>0 Frequency 3725.01 3750 3774.99
Channel 648000 650000 652000
%0 Frequency 3720 3750 3780
Channel 647668 650000 652332
%0 Frequency 3715.02 3750 3784.98
Channel 647334 650000 652666
20 Frequency 3710.01 3750 3789.99
TEL : 886-3-327-3456 Page Number 1 14 of 26
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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
3.1.2 Conducted Output Power

I

|

System Simulator EUT

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

L]

Power Divider
System Simulator - ")

EUT

.l

Spectrum Analyzer

3.1.4Frequency Stability

System Simulator

Thermal Chamber

3.1.5Test Result of Conducted Test

Please refer to Appendix A.
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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

According to KDB 412172 D01 Power Approach,

EIRP = Pt + Gt — Lc, 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.

5. The MIMO mode is completely uncorrelated, so the directional gain is selected the

maximum gain among all antennas.
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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.
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3.4 Occupied Bandwidth

3.4.1 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.

3.4.2 Test 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.
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3.5 Conducted Band Edge

3.5.1 Description 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 0N

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)
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3.6 Conducted Spurious Emission

3.6.1 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.

3.6.2 Test 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.
2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.
3. The middle channel for the highest RF power within the transmitting frequency was measured.
4.  The conducted spurious emission for the whole frequency range was taken.
5.  Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz.
6. Set spectrum analyzer with RMS detector.
7. Taking the record of maximum spurious emission.
8. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
9. The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
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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.

3.7.2 Test Procedures for Temperature Variation

The testing follows FCC KDB 971168 D01 v03r01 Section 9.0.

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

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

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

3.7.3 Test Procedures for Voltage Variation

The testing follows FCC KDB 971168 D01 v03r01 Section 9.0.

1. The EUT was placed in a temperature chamber at 20+5° C and connected with the system
simulator.

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

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

Im .
I

]

1
Metal Full Soldered Ground Plane

=0 oo

System Simulator

For radiated test from 30MHz to 1GHz

=

Spectrum Analyzer / Receiver

B Antenna

Im

I
Metal Full Soldered Ground Plane

|

System Simulator

ool

Spectrum Analyzer | Receiver
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For radiated test from 1GHz to 18GHz

Spectrum Analyzer / Receiver
System Simulator

For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

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.
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4.2 Radiated Spurious Emission Measurement

4.2.1 Description 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.
The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
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5 List of Measuring Equipment

Instrument | Brand Name | Model No. Serial No. | Characteristics Cal:;)artaetion Test Date Due Date Remark
Loop Antenna zzm‘;é HFH2-Z2 100488 | 9 kHz~30 MHz | Sep. 07, 2021 “j'ﬁﬁ_i;?;;;; Sep. 06, 2022 (og{gﬂ?g?:v)
Bilog Antenna |  TESEQ o%gclgoﬁiégﬁu 37059 & 01 | 30MHz-1GHz | Oct. 09, 2021 | 21 2P827) 0ct. 08, 2022 O3CHT2)
Biog Antenna | Teseq | “BLATIOE | SOMES | somrz-taHz | Oct 09, 2021 | MA 21 222 oct 08, 2022 (O;fgf:;"gf"_"‘w
Horn Antenna SCHVX:AKRZBE BBHA 9120 D | 9120D-1328 | 1GHz~18GHz | Dec. 03, 2021 “j'ﬁﬁ_i;?;;;; Dec. 02, 2022 (og{gﬂ?g?:v)
Horn Antenna | SN0 RZBE | BBIHA 9120 D | 912001212 | 1GHz~18GHz | Mar. 10, 2022 |2 31 20827 Mar. 09, 2023 (O;fgf:;"gf"_"‘w
SH'Z;Z':”:”” SCHV(V:AKRZBE BBHA 9170 BBH@?WOZ 18GHz~40GHz | Nov. 30, 2021 “j'ﬁﬁé&?;;;; Nov. 29, 2022 (og{gﬂ?g?:v)
SH'Zrﬁs:n:"m SCHV(V:AKRZBE BBHA 9170 BBH'§217O5 18GHz~40GHz | May 14, 2022 '\j'iz_sc;{‘zzoozzzg May 13, 2023 (Og{gﬂj’gf’:\()
Preamplifier |COM-POWER| ~ PA-103 161075 | 10MHz~1GHz | Mar. 23, 2022 '\jiz.?’(;{,zzo(fzzg Mar. 22, 2023 (O?nggifgf’}_ri‘\()
Preamplifier Aglient 8449B  |3008A02375| 1GHz~26.5GHz | May 24, 2022 '\j'iz_sc;{‘zzoozzzg May 23, 2023 (Og{gﬂj’gf’:\()
Preamplifier ,\'IET'?EEEUL'\TAS %3’238?_“:‘7108 EC1900270 | 1GHz-18GHz | Dec. 27, 2021 '\jiz.?’(;{,zzo(fzzg Dec. 26, 2022 (O?nggifgf’}_ri‘\()
Preamplifier EMEC EM18G40G | 060715 | 18GHz~40GHz | Dec. 24, 2021 '\j'iz_3()11"22()()2222~ Dec. 23, 2022 (o§§ﬂi?§?ﬁy)
SA‘;ZCI;FZ“:: Keysight N9O10A  [MY53470118| 10Hz~44GHz | Jan. 12, 2022 '\jiz.?’(;{,zzo(fzzg Jan. 11, 2023 (Oﬁgﬂij";‘ﬁj})
RF Cable gldﬁﬁ';; SUC1%ZLEX MY9837/4PE| 9kHz~30MHz | Mar. 10, 2022 '\j'iz_3()11"22()()2222~ Mar. 09, 2023 (o§§ﬂi?§?ﬁy)
RF Cable gﬂﬁﬁig SU?206F,:1‘EX 0058/126E | 30MHz~18GHz | Dec. 10, 2021 '\jiz.?’(;{,zzo(fzzg Dec. 09, 2022 (Oﬁgﬂij";‘ﬁj})
RF Cable gﬂﬁﬁi; SUC1%ZLEX 505134/2 | 30MHz~40GHz | Feb. 21, 2022 '\j'jz_3011"22002222~ Feb. 20, 2023 (oigﬂf;i_o:\()
RF Cable gt’ﬁﬁi; SUC1%Z"EX 803953/2 | 30MHz~40GHz | Mar. 08, 2022 njlﬁz.sg{’zzoozzzg Mar. 07, 2023 (O§§ﬂi?§?ﬁy)
Hygrometer TECPEL DTM-303B | TP140349 N/A Sep. 30, 2021 '\j'ﬁzi;{‘zzoozzzg Sep. 29, 2022 (oigﬂ?g?:v)
AntennaMast | EMEC  |AM-BS-4500B|  N/A 1m~4m N/A '\j'jz_3011"22002222~ N/A (oigﬂf;i_o:\()
Turn Table EMEC TT2000 N/A 0~360 Degree N/A '\j'ﬁz_s(;{’zfozzzg N/A (O§§ﬂi?§?ﬁy)
Software MUK | oot oy | RK000989 N/A NA e e | NA (o§ggifgf’|:Y)
F;,rgv%r:rrgz’s;t GW lnstek | PSS-2005 | EL890001 | 50Hz~60Hz | Oct. 06, 2021 A,\}IT’;'Y 1351’72;0222; Oct. 05, 2022 ?ﬂgg‘_ﬁi‘;
Signal Analyzer zz;‘fvzri‘ FSV3044 101049 | 10Hz~44GHz | Aug. 31, 2021 AN‘I’; 1351’,2200222; Aug. 30, 2022 (C;Toggé"_ﬁfg
T%T]‘;f;ig’rre ESPEC SH-641 92013720 | -40°C ~90°C | Sep. 09, 2021 A,\}IT’;'Y 1351’72;0222; Sep. 08, 2022 ?ﬂgg‘_ﬁi‘;
Hygrometer TECPEL DTM-303B | TP200886 NA Mar. 21, 2022 AN‘I’; 1351’,2200222; Mar. 20, 2023 (C;Toggé"_ﬁfg
B(al\j:asstf:;” Anritsu MT8821C  |6261849015 LTE Ocr. 06, 2021 A,\jlj’;y ot o | Oct. 05, 2022 8°£gé‘ﬁ§d)
B("",;Zasst:rt;‘;” Anritsu MT8000A |6261940327 FR1 Oct. 29, 2021 AN‘I’; 1351’,2200222; Oct. 28, 2022 (CTo;g;ﬁ?g
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6 Uncertainty of Evaluation
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of 3.10 dB
Confidence of 95% (U = 2Uc(y)) )
Uncertainty of Radiated Emission Measurement (1 GHz ~ 18 GHz)
Measuring Uncertainty for a Level of 3.39 dB
Confidence of 95% (U = 2Uc(y)) )
Uncertainty of Radiated Emission Measurement (18 GHz ~ 40 GHz)
Measuring Uncertainty for a Level of 4.34 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 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest [ Middle | Highest |EIRP (dBm)| EIRP(W)
20 1 1 25.13 25.62 25.51
20 1 49 25.30 25.71 25.52
20 25 12 25.15 25.60 25.54
20 1 0 Pli2 BPSK 21.62 22.16 22.02
20 1 50 21.82 22.19 21.92
20 50 0 24.66 25.16 25.07
20 1 1 25.07 25.63 25.48 25.86 0.3855
20 1 49 25.22 25.64 25.46
20 25 12 25.14 25.58 25.59
20 1 0 S 21.63 22.14 21.89
20 1 50 21.77 22.13 21.85
20 50 0 24.16 24.60 24.48
20 1 1 16-QAM 24.18 24.91 24.58
20 1 1 64-QAM 22.55 23.25 23.17 25.06 0.3206
20 1 1 256-QAM 20.69 20.78 20.65
Limit EIRP < 1W Result Pass
NR n77 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
30 1 1 25.75 25.92 25.94
30 1 76 25.88 25.92 25.75
30 36 18 25.62 25.95 25.80
30 1 0 Pli2 BPSK 22.00 22.52 22.43
30 1 77 22.34 22.60 22.17
30 75 0 25.27 25.58 25.31
30 1 1 25.48 25.90 25.89 26.10 0.4074
30 1 76 25.82 25.93 25.66
30 36 18 25.62 25.83 25.82
30 1 0 el 21.97 22.50 22.31
30 1 77 22.31 22.50 22.08
30 75 0 24.74 25.04 24.80
30 1 1 16-QAM 24.55 25.18 24.91
30 1 1 64-QAM 23.14 23.66 23.48 25.33 0.3412
30 1 1 256-QAM 20.81 21.13 21.22
Limit EIRP < 1W Result Pass
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NR n77 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest [ Middle | Highest |EIRP (dBm)| EIRP(W)
40 1 1 25.74 25.92 25.83
40 1 104 25.82 25.77 25.80
40 50 25 25.81 25.72 25.90
40 1 0 Pli2 BPSK 22.17 22.39 22.35
40 1 105 22.37 22.24 22.28
40 100 0 25.31 25.28 25.39
40 1 1 25.65 25.80 25.82 26.07 0.4046
40 1 104 25.79 25.72 25.86
40 50 25 25.78 25.74 25.80
40 1 0 S 22.12 22.31 22.23
40 1 105 22.39 22.22 22.21
40 100 0 24.80 24.74 24.81
40 1 1 16-QAM 24.74 24.93 24.93
40 1 1 64-QAM 23.40 23.42 23.56 25.08 0.3221
40 1 1 256-QAM 20.91 21.01 21.10
Limit EIRP < 1W Result Pass
NR n77 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest [ Middle | Highest |EIRP (dBm)| EIRP(W)
50 1 1 25.84 25.94 25.91
50 1 131 25.80 25.98 25.80
50 64 32 25.97 25.90 25.97
50 1 0 Pli2 BPSK 22.26 22.41 22.39
50 1 132 22.39 22.44 22.20
50 128 0 25.46 25.37 25.41
50 1 1 25.70 25.91 25.84 26.13 0.4102
50 1 131 25.75 25.93 25.69
50 64 32 25.95 25.90 25.95
50 1 0 S 22.19 22.36 22.32
50 1 132 22.23 22.37 22.26
50 128 0 24.90 24.88 24.95
50 1 1 16-QAM 24.78 24.87 24.96
50 1 1 64-QAM 23.45 23.53 23.58 25.11 0.3243
50 1 1 256-QAM 20.86 21.12 21.11
Limit EIRP < 1W Result Pass
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NR n77 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest [ Middle | Highest |EIRP (dBm)| EIRP(W)
60 1 1 25.74 25.84 25.97
60 1 160 25.93 25.82 25.91
60 81 40 25.90 25.93 25.89
60 1 0 Pli2 BPSK 22.23 22.33 22.42
60 1 161 22.53 22.18 22.31
60 162 0 25.43 25.44 25.52
60 1 1 25.72 25.79 25.92 26.12 0.4093
60 1 160 25.80 25.67 25.91
60 81 40 25.90 25.95 25.92
60 1 0 S 22.17 22.24 22.34
60 1 161 22.51 22.23 22.22
60 162 0 24.96 24.91 25.00
60 1 1 16-QAM 24.92 24.86 25.03
60 1 1 64-QAM 23.40 23.44 23.71 25.18 0.3296
60 1 1 256-QAM 20.93 20.95 21.21
Limit EIRP < 1W Result Pass
NR n77 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest [ Middle | Highest |EIRP (dBm)| EIRP(W)
70 1 1 25.71 25.87 25.78
70 1 187 25.78 25.73 25.84
70 90 45 25.84 25.89 25.81
70 1 0 Pli2 BPSK 22.13 22.33 22.26
70 1 188 22.23 22.16 22.26
70 180 0 25.28 25.42 25.34
70 1 1 25.61 25.83 25.67 26.04 0.4018
70 1 187 25.76 25.70 25.76
70 90 45 25.82 25.87 25.82
70 1 0 S 21.96 22.27 22.25
70 1 188 22.13 22.20 22.29
70 180 0 24.83 24.88 24.82
70 1 1 16-QAM 24.80 24.86 24.97
70 1 1 64-QAM 23.31 23.42 23.45 25.12 0.3251
70 1 1 256-QAM 20.72 21.06 20.84
Limit EIRP < 1W Result Pass
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NR n77 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
80 1 1 25.55 25.98 25.93
80 1 215 25.56 25.93 25.71
80 108 54 25.71 25.96 25.93
80 1 0 Pli2 BPSK 22.02 22.50 22.42
80 1 216 22.16 22.42 22.06
80 216 0 25.13 25.48 25.40
80 1 1 25.50 25.91 25.96 26.13 0.4102
80 1 215 25.53 25.92 25.58
80 108 54 25.62 25.91 25.92
80 1 0 el 21.87 22.37 22.37
80 1 216 22.03 22.36 22.06
80 216 0 24.64 25.01 24.88
80 1 1 16-QAM 24.75 25.10 25.11
80 1 1 64-QAM 23.21 23.65 23.64 25.26 0.3357
80 1 1 256-QAM 20.78 21.06 21.04
Limit EIRP < 1W Result Pass
NR n77 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
90 1 1 25.60 25.76 25.84
90 1 243 25.85 25.76 25.62
90 120 60 25.80 25.91 25.86
90 1 0 Pli2 BPSK 22.04 22.22 22.28
90 1 244 22.29 22.24 22.15
90 243 0 25.24 25.36 25.38
90 1 1 25.57 25.75 25.73 26.07 0.4046
90 1 243 25.74 25.79 25.51
90 120 60 25.79 25.91 25.92
90 1 0 el 21.98 22.26 22.22
90 1 244 22.20 22.28 21.96
90 243 0 24.74 24.85 24.90
90 1 1 16-QAM 24.57 25.05 24.81
90 1 1 64-QAM 23.27 23.44 23.55 25.20 0.3311
90 1 1 256-QAM 20.73 20.97 20.89
Limit EIRP < 1W Result Pass
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NR n77 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)

100 1 1 25.38 25.51 25.08

100 1 271 25.53 25.12 25.00

100 135 67 25.67 25.34 25.16

100 1 0 Pli2 BPSK 21.91 21.55 21.52

100 1 272 21.97 21.47 21.39

100 270 0 25.13 24.70 24.65

100 1 1 25.37 24.97 25.05 25.82 0.3819
100 1 271 25.50 25.05 24.95

100 135 67 25.67 25.24 25.08

100 1 0 el 21.89 21.40 21.53

100 1 272 22.00 21.59 21.47

100 270 0 24.60 24.15 24.10

100 1 1 16-QAM 24.51 24.14 24.17

100 1 1 64-QAM 23.01 22.73 22.69 24.66 0.2924
100 1 1 256-QAM 20.61 20.15 20.52

Limit EIRP < 1W Result Pass

Al-50f 10



SPORTON LAB.

%% FCC RADIO TEST REPORT

Report No. : FG222201E

NR n78 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
20 1 1 25.71 25.68 25.44
20 1 49 25.66 25.48 25.30
20 25 12 25.62 25.48 25.36
20 1 0 AR 22.20 22.05 21.96
20 1 50 22.12 22.00 21.74
20 50 0 25.15 24.98 24.85
20 1 1 25.68 25.51 25.40 25.86 0.3855
20 1 49 25.60 25.42 25.25
20 25 12 25.61 25.45 25.31
20 1 0 iR 22.11 22.03 21.88
20 1 50 22.15 21.96 21.75
20 50 0 24.62 24.48 24.34
20 1 1 16-QAM 24.94 24.60 24.58
20 1 1 64-QAM 23.30 23.14 23.12 25.09 0.3228
20 1 1 256-QAM 20.87 20.74 20.63
Limit EIRP < 1W Result Pass
NR n78 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
30 1 1 25.64 25.67 25.71
30 1 76 25.78 25.63 25.43
30 36 18 25.75 25.63 25.52
30 1 0 Pli2 BPSK 22.18 22.20 22.10
30 1 77 22.26 22.17 21.91
30 75 0 25.23 25.11 25.04
30 1 1 25.62 25.61 25.62 25.93 0.3917
30 1 76 25.71 25.54 25.34
30 36 18 25.73 25.57 25.50
30 1 0 S 22.09 22.10 22.05
30 1 77 22.18 22.04 21.80
30 75 0 24.64 24.66 24.49
30 1 1 16-QAM 24.62 24.72 24.73
30 1 1 64-QAM 23.24 23.22 23.34 24.88 0.3076
30 1 1 256-QAM 20.83 20.89 20.87
Limit EIRP < 1W Result Pass

Al-60f 10



SPORTON LAB.

%% FCC RADIO TEST REPORT

Report No. : FG222201E

NR n78 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
40 1 1 25.72 25.72 25.76
40 1 104 25.76 25.73 25.55
40 50 25 25.80 25.63 25.53
40 1 0 AR 22.38 22.35 22.36
40 1 105 22.21 22.20 22.01
40 100 0 25.28 25.17 25.05
40 1 1 25.78 25.71 25.67 25.95 0.3936
40 1 104 25.72 25.64 25.53
40 50 25 25.77 25.60 25.56
40 1 0 iR 22.22 22.26 22.22
40 1 105 22.24 22.17 21.99
40 100 0 24.79 24.67 24.54
40 1 1 16-QAM 24.93 24.83 24.81
40 1 1 64-QAM 23.43 23.39 23.25 25.08 0.3221
40 1 1 256-QAM 21.03 20.95 20.87
Limit EIRP < 1W Result Pass
NR n78 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
50 1 1 25.30 25.30 25.47
50 1 131 25.32 25.18 24.99
50 64 32 25.42 25.29 25.34
50 1 0 Pli2 BPSK 21.75 21.83 21.86
50 1 132 21.85 21.72 21.48
50 128 0 24.87 24.74 24.75
50 1 1 25.22 25.33 25.34 2562 0.3648
50 1 131 25.27 25.15 24.91
50 64 32 25.42 25.27 25.30
50 1 0 S 21.71 21.85 21.83
50 1 132 21.82 21.67 21.42
50 128 0 24.36 24.29 24.24
50 1 1 16-QAM 24.29 24.56 24.40
50 1 1 64-QAM 22.90 23.00 22.96 24.71 0.2958
50 1 1 256-QAM 20.35 20.73 20.45
Limit EIRP < 1W Result Pass

Al-70f 10



SPORTON LAB.

%% FCC RADIO TEST REPORT

Report No. : FG222201E

NR n78 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
60 1 1 25.31 25.30 25.17
60 1 160 25.34 25.21 25.14
60 81 40 25.44 25.23 25.32
60 1 0 Pli2 BPSK 21.80 21.87 21.70
60 1 161 21.78 21.73 21.66
60 162 0 24.90 24.84 24.77
60 1 1 25.24 25.26 25.14 25.59 0.3622
60 1 160 25.24 25.17 25.15
60 81 40 25.43 25.32 25.30
60 1 0 el 21.78 21.78 21.66
60 1 161 21.77 21.64 21.53
60 162 0 24.41 24.32 24.25
60 1 1 16-QAM 24.37 24.41 24.24
60 1 1 64-QAM 22.82 23.00 22.78 24.56 0.2858
60 1 1 256-QAM 20.50 20.49 20.40
Limit EIRP < 1W Result Pass
NR n78 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
70 1 1 25.20 25.33 25.27
70 1 187 25.25 25.11 25.04
70 90 45 25.26 25.26 25.17
70 1 0 Pli2 BPSK 21.72 21.78 21.65
70 1 188 21.70 21.60 21.60
70 180 0 24.75 24.76 24.64
70 1 1 25.15 25.25 25.09 25.48 0.3532
70 1 187 25.17 24.97 25.04
70 90 45 25.26 25.25 25.19
70 1 0 el 21.64 21.81 21.60
70 1 188 21.72 21.59 21.53
70 180 0 24.26 24.32 24.18
70 1 1 16-QAM 24.34 24.40 24.34
70 1 1 64-QAM 22.91 22.88 22.81 24.55 0.2851
70 1 1 256-QAM 20.30 20.56 20.24
Limit EIRP < 1W Result Pass

Al-8of 10



SPORTON LAB.

e% FCC RADIO TEST REPORT

Report No. : FG222201E

NR n78 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest [ Middle | Highest |EIRP (dBm)| EIRP(W)
80 1 1 25.24 25.39 25.27
80 1 215 25.17 25.10 25.06
80 108 54 25.27 25.32 25.23
80 1 0 Pli2 BPSK 21.71 21.78 21.79
80 1 216 21.56 21.58 21.58
80 216 0 24.84 24.83 24.66
80 1 1 25.27 25.34 25.25 25.54 0.3581
80 1 215 25.11 25.06 25.02
80 108 54 25.21 25.30 25.21
80 1 0 S 21.69 21.66 21.72
80 1 216 21.58 21.50 21.54
80 216 0 24.29 24.24 24.19
80 1 1 16-QAM 24.41 24.33 24.44
80 1 1 64-QAM 23.00 23.04 22.87 24.59 0.2877
80 1 1 256-QAM 20.52 20.37 20.53
Limit EIRP < 1W Result Pass
NR n78 Maximum Average Power [dBm] (GT - LC = 0.15 dB)
BW [MHz]| RB Size |RB Offset Mod Lowest [ Middle | Highest |EIRP (dBm)| EIRP(W)
90 1 1 25.07 25.23 25.45
90 1 243 25.30 25.10 24.94
90 120 60 25.29 25.27 25.29
90 1 0 Pli2 BPSK 21.64 21.72 21.86
90 1 244 21.82 21.59 21.41
90 243 0 24.69 24.70 24.66
90 1 1 25.12 25.19 25.34 25.60 0.3631
90 1 243 25.22 25.10 24.96
90 120 60 25.24 25.25 25.25
90 1 0 S 21.57 21.75 21.82
90 1 244 21.84 21.58 21.44
90 243 0 24.18 24.32 24.19
90 1 1 16-QAM 24.19 24.44 24.49
90 1 1 64-QAM 22.79 22.83 22.82 24.64 0.2911
90 1 1 256-QAM 20.16 20.51 20.89
Limit EIRP < 1W Result Pass

Al-9of 10



SPORTON LAB.

e% FCC RADIO TEST REPORT

Report No. : FG222201E

NR n78 Maximum Average Power [dBm] (GT - LC = 0.15 dB)

BW [MHz]| RB Size |RB Offset| Mod Lowest | Middle | Highest |EIRP (dBm)| EIRP(W)
100 1 1 - 2477 -
100 1 271 - 25.12 -
100 135 67 - 25.31 -
100 1 0 B EIHELS - 21.66 -
100 1 272 - 21.60 -
100 270 0 - 24.67 -
100 7 7 - 5513 - 25.46 0.3516
100 1 271 - 24.94 -
100 135 67 - 25.22 -
100 1 0 el - 21.60 -
100 1 272 - 21.54 -
100 270 0 - 24.22 -
100 1 1 16-QAM - 24.19 -
100 1 1 64-QAM - 22.88 - 24.34 0.2716
100 1 1 256-QAM - 20.30 -
Limit EIRP < 1W Result Pass

Al-100of 10



seanran cas. FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77

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 3.96 4.90 5.36 5.78 PASS
Mode FR1 n77 / 20MHz / DFT-S OFDM
Mod. 256QAM Limit: 13dB
RB Size Full RB Result
Middle CH 6.58 PASS
TEL : 886-3-327-3456 Page Number 1 A2-1 of 54

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 /| 20MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK

QPSK

RefLevel 3000 B Offset 145045 = AnBW 20 MHz

RefLevel 30,00 0B Offset

145048 = AnBW 20 MHz
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TR
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06:35:27 31.05.2022

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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seanron 05 FCC RADIO TEST REPORT

Report No. : FG222201E

26dB Bandwidth

Mode FR1 n77 : 26dB BW(MHz) / DFT-S OFDM
BW 20MHz 25MHz 30MHz 40MHz 50MHz 60MHz 70MHz 80MHz
Mod. Pl/2 BPSK | PI/2 BPSK | PI/2 BPSK | Pl/l2 BPSK | Pl/2 BPSK | PI/l2 BPSK | Pl/2 BPSK | PI/2 BPSK
Middle CH 18.94 - 27.93 38.28 48.25 60.42 66.99 80.08
BW 90MHz 100MHz
Mod. Pl/2 BPSK | PI/2 BPSK
Middle CH 89.91 99.50
Mode FR1 n77 : 26dB BW(MHz) / CP OFDM
BW 20MHz 25MHz 30MHz 40MHz
Mod. QPSK 16QAM QPSK 16QAM QPSK 16QAM QPSK 16QAM
Middle CH 19.14 19.22 - - 29.01 29.07 40.44 40.44
Mod. 64QAM 256QAM 64QAM 256QAM 64QAM 256QAM 64QAM 256QAM
Middle CH 19.34 19.14 - - 28.95 28.83 40.52 40.60
BW 50MHz 60MHz 70MHz 80MHz
Mod. QPSK 16QAM QPSK 16QAM QPSK 16QAM QPSK 16QAM
Middle CH 50.15 50.15 60.66 60.42 70.35 70.21 80.40 80.24
Mod. 64QAM 256QAM 64QAM 256QAM 64QAM 256QAM 64QAM 256QAM
Middle CH 50.05 49.75 60.54 60.54 70.21 70.07 80.40 80.24
BW 90MHz 100MHz
Mod. QPSK 16QAM QPSK 16QAM
Middle CH 90.27 90.27 100.70 100.50
Mod. 64QAM 256QAM 64QAM 256QAM
Middle CH 90.27 90.27 100.70 100.50
TEL : 886-3-327-3456 Page Number 1 A2-3 of 54

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 /| 20MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK

tiVie Spactrum

RefLevel 30,00 0B Offset 1450 08 ® REW 300kHz
101 ms = VBW 1 Mz Mode Auto Sweep
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TEL : 886-3-327-3456
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seanron cas. FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 /| 30MHz / DFT-S OFDM / Middle Channel / Full RB
Pl/2 BPSK

1 m
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3006 SWT 101 ms = VBW 1 MHz Mode Auto weep

i . Yy
T A a

A
y

(GF 384 GH: 1001 prs 0 MHz/ Span 60.0 MHz
[2 Marker Table
M 1 3847612 GHz 16.47 dBm ndB 26.0 dB
m 1 3825435 GHz 9,64 dBm nd8 down BW 27.93 MHz
12 1 3853367 GHe 1200 dBm QFactor REEN]
06:28:59 31.05.2022

s Smamm
ey R ) e

FR1 n77 / 30MHz / CP OFDM / Middle Channel / Full RB
QPSK

16QAM

1 m

RefLevel 30,00 0B Offset 1450 08 ® REW 300kHz
= A 3008 SWT

1,01 ms = VBW 1 MHz

il View 5
Reflevel 30000Bm  Offst 145008 = AW 300Kz
Made AUtO Sweep - At 3008 SWT 101 ms = VBW 1 MHz Mode Auta Sweep
1 Frequency Swaep 1 Frequency Swaep
Wil 1285 e
5839481 061
0
0 R e T i i e 0 e T . ot A A )
i i e ¥ T e e = T Ea e L O e e T T
f | |
0 * il T
\ | ‘ !
- - o
; o T -y o 5 A AT
Yoo oy MY ahllylﬁ._;__-‘n-\ W | [ A
Gimion 001 prs S Span 800 Wz || (P38 g 001 prs oW/ Span 80.0 Nz
Z WarkerTabie Z WarkerTabie
Wi i 3.836 633 GHz T1.73 dBm nde 26040 Wi i 3839461 GHz 1285 dBm ndd 26040
n 1 3825554 GHe 1437 dbm B down W 20,01 MHz m 1 3825 455 GHe 1151 dbim o W 29.07 Wiz
T2 1 3854 565 GHz. -11.46 dBm Q Factor 1322 T2 1 3.854 565 GHz -13.80 dBm Q Factor 1321
o o
. w T ety R W g
06:29:26 31.05.2022 06:29:37 31.05.2022
Reflevel 30000Bm  Offst 145008 = AW 300Kz s Reflevel 30000Bm  Offst 145008 = AW 300Kz s
-an N0 SWT 107 = VW 1wtz Mode Auto Sweep Cours 1007100 | = s X0 SWT 101 ms = VEW 1wtz Mode Auto Sweep Court 1007100
P hoagn
0 A0S Ay L oy s L o 0 e n Iy A [
W T s S b i [T TPRY YT WUUETHTITN SOV PPN AT S
o + o u ‘I
) ; ‘ |
: —— - 'L
g AT
B b bl o TIYR "
LG ) WM i Bk ‘ i
T
v M\F I‘
Gimion 001 prs S Span 800 Wz || (P38 g 001 prs oW/ Span 80.0 Nz
Z WarkerTabie Z WarkerTabie |
Wi i 3.837 483 GHz 13.22 dBm nde 2606 Wi i 3842158 GHz 959 dBm ndd 26040
n 1 3825 435 e 16.59 dbm B down W 28.95 MHz n 1 3825554 Gz 1753 dbm e dawn BW 28.83 Wiz
o i 3854 385 Ghe 10,49 dBm QFsctor 1326 o i 3854 385 Ghe 1481 dBim G actor 1333
o o
ey R e ety R & ooimo
06:29:53 91.05.2022 0630108 32.05.2022

TEL : 886-3-327-3456
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SPORTON LAB. FCC RADIO TEST REPORT Report No. : FG222201E

FR1 n77 /| 40MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK
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seanron cas. FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 /| 50MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK
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seanron cas. FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 /| 60MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK

RefLevel 3000dbm  Oftset 14508 = REW 1 Mz s
- A 3000 SWT 101 ms = VBW 3tz Mode Auto Sweep Count 106/100
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 /| 7T0MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK

tiVie Spactrum

Ref Level 30,00 B Offset 145008 = REW 1 MHz
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P .
o it et i A R e o
] f
/ 1
B /
I T
n | |
o AT O - .
¥ P e e
|CF 3.B4 GHz_ 1001 pes: 14.0 MHz/ Span 140.0 MHz
2 Msrker Tabie
i 1 382252 GHr 18.16 dBm e 25008
n 1 330496t .73 dom i o 0 56.99 MHz
T2 1 3.87189 GHz 783 dBm 0 Factor 57.1

11:59:17  31.05.2022

Rescy

s Pmam
e
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 /| 80MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK

tiVie Spactrum
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SPORTON LAB. FCC RADIO TEST REPORT Report No. : FG222201E

FR1 n77 / 90MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK

ultiView Spectrum
Ref Level 30,00 B Offset 145008 = REW 1 MHz saL
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seanron cas. FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 / 100MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK
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seanron 05 FCC RADIO TEST REPORT

Report No. : FG222201E

Occupied Bandwidth

Mode FR1 n77 : OB BW(MHz) / DFT-S OFDM
BW 20MHz 25MHz 30MHz 40MHz 50MHz 60MHz 70MHz 80MHz
Mod. Pl/2 BPSK | PI/2 BPSK | PI/2 BPSK | Pl/l2 BPSK | Pl/2 BPSK | PI/l2 BPSK | Pl/2 BPSK | PI/2 BPSK
Middle CH 17.86 - 26.80 35.84 45.89 57.79 64.19 76.98
BW 90MHz 100MHz
Mod. Pl/2 BPSK | PI/2 BPSK
Middle CH 86.46 96.09
Mode FR1 n77 : OB BW(MHz) / CP OFDM
BW 20MHz 25MHz 30MHz 40MHz
Mod. QPSK 16QAM QPSK 16QAM QPSK 16QAM QPSK 16QAM
Middle CH 18.17 18.21 - - 27.83 27.81 38.07 38.09
Mod. 64QAM 256QAM 64QAM 256QAM 64QAM 256QAM 64QAM 256QAM
Middle CH 18.25 18.20 - - 27.83 27.84 38.09 37.93
BW 50MHz 60MHz 70MHz 80MHz
Mod. QPSK 16QAM QPSK 16QAM QPSK 16QAM QPSK 16QAM
Middle CH 47.55 47.63 57.94 57.86 67.35 67.42 77.31 77.39
Mod. 64QAM 256QAM 64QAM 256QAM 64QAM 256QAM 64QAM 256QAM
Middle CH 47.51 47.47 57.84 57.95 67.48 67.47 77.34 77.30
BW 90MHz 100MHz
Mod. QPSK 16QAM QPSK 16QAM
Middle CH 87.50 87.38 97.39 97.31
Mod. 64QAM 256QAM 64QAM 256QAM
Middle CH 87.45 87.32 96.93 97.07
TEL : 886-3-327-3456 Page Number 1 A2-13 of 54
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SPORTON LAB.

e %FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 /| 20MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG222201E

FR1 n77 /| 30MHz / DFT-S OFDM / Middle Channel / Full RB

Pl/2 BPSK

RefLevel 3000 dBm  Offset 145008 = REW 300 iz sa
- A ST 101 ms = VBW 1 Wiz Made auto Sweep Cour 100/100
"
B[] 1536 lm
38335280 G
»
A v A vl
0 L L v
|

T

Pl

af

W vy
1

(GF 384 GH: 1001 prs 0 MHz/

[2 Marker Table
M 1 3833526 GHz 1536 dBm Occ Bw 26806082 923 MHz
m 1 38260461 GHz 12.93 dim Oce Bw Centroid 3839449147 GHz
12 1 38528522 GHz 1164 dgm Oce B Freq Offset 550,851 824 526 kiz
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FR1 n77 / 30MHz / CP OFDM / Middle Channel / Full RB

QPSK

16QAM

tiVie Spactrum

RefLevel 30,00 0B Offset 1450 08 ® REW 300kHz

ultiView Spactrum
RefLevel 30,00 0B Offset 1450 08 ® REW 300kHz
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