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History of this test report

Report No. Version Description Issue Date

FR413013-01C 01 Initial issue of report May 27, 2024

Add CH12 and CH13 data
FR413013-01C 02 This report is an updated version, replacing the Jun. 11, 2024
report issued on May 27, 2024.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR413013-01C

Summary of Test Result

Report Ref Std. Test ltems Result Remark
Clause Clause (PASS/FAIL)
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.247(b) Power Output Measurement Pass -
3.3 15.247(e) Power Spectral Density Pass -
Conducted Band Edges Pass -
3.4 15.247(d)
Conducted Spurious Emission Pass -
. . 1.09 dB
35 15.247(d) Rad'atedSBirr‘guEsdgemsi;?gnRad'ated Pass |under the limit at
P 2483.52 MHz
3.50dB
3.6 15.207 AC Conducted Emission Pass under the limit at
0.16 MHz
3.7 15.203 Antenna Requirement Pass -

Conformity Assessment Condition:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented against the
regulation limits or in accordance with the requirements stipulated by the applicant/manufacturer who
shall bear all the risks of non-compliance that may potentially occur if measurement uncertainty is taken
into account.

2. The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”.

Disclaimer:

The product specifications of the EUT presented in the test report that may affect the test assessments are

declared by the manufacturer who shall take full responsibility for the authenticity.

Reviewed by: Yun Huang
Report Producer: Lucy Wu
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1  General Description
1.1 Product Feature of Equipment Under Test

Product Feature
Bluetooth, Wi-Fi 2.4GHz 802.11b/g/n/ac/ax, Wi-Fi 5GHz 802.11a/n/ac/ax,
Wi-Fi 6GHz 802.11ax and nRF.

General Specs

Sample 1 E2-C1
Sample 2 E2-C2
Sample 3 E2-C3
Sample 4 E2-C4
Bluetooth:

<Ant. 0>: Hybrid Slot Monopole Antenna
<Ant. 1>: Hybrid Slot Monopole Antenna

Antenna Type WLAN:
<Ant. 0>: Hybrid Slot Monopole Antenna

<Ant. 1>: Hybrid Slot Monopole Antenna
nNRF: Folded Dipole Antenna

Antenna information

Ant. 0: 4.0
Ant. 1: 4.1

2400 MHz ~ 2483.5 MHz Peak Gain (dBi)

Remark: The EUT's information above is declared by manufacturer. Please refer to Disclaimer in report

summary.
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1.1.1 Antenna Directional Gain

Follows FCC KDB 662911 D01 Multiple Transmitter Output v02r01 F)2)f)ii)
Directional gain = Gyt + Array Gain, where Array Gain is as follows:

For power measurements on IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for Nant < 4.

Ganr is set equal to the gain of the antenna having the highest gain.

For PSD measurements, the directional gain calculation.

(%)

N,

S5 N

ANT

Zgj.k

k=1

N ANT

DirectionalGain =10-log| ==

where
Each antenna 1s driven by no more than one spatial stream;
Nss = the number of independent spatial streams of data;
N n7 = the total number of antennas

G, /20
gir= 107 if the kth antenna is being fed by spatial stream j, or zero if it is not;

Gy 1s the gam 1 dBi of the kth antenna.

As minimum Nss=1 is supported by EUT, the formula can be simplified as:
Directional gain = 10*log[(10%*?° + 10%2"° + . + 10°M"?%)? /N un7] dBi

Where G1, G2....GN denote single antenna gain.

The directional gain “DG” is calculated as following table.

DG DG Power PSD
for for Limit Limit
Ant O Ant 1 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
2.4GHz 4.00 4.10 4.10 7.06 0.00 1.06
Calculation example:
If a device has two antenna, Ganto= 4.0dBi; Gant1=4.1dBi
Directional gain of power measurement = max(4.0, 4.1) + 0 = 4.1 dBi
Directional gain of PSD derived from formula which is
10 x log {{[ 10" (4.00 dBi / 20) + 10" (4.10dBi/20)]1~2}/2}
= 7.06 dBi
Power and PSD limit reduction = Composite gain — 6dBi, (min =0)
TEL: 886-3-327-0868 Page Number 1 6 of 27
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1.2 Modification of EUT

No modifications made to the EUT during the testing.

1.3 Testing Location

Test Site

Sporton International Inc. Wensan Laboratory

Test Site Location

No0.58, 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.

THO5-HY, CO07-HY, 03CH13-HY

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

1.4 Applicable Standards

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

+ FCC Part 15 Subpart C §15.247

+ FCC KDB Publication No. 558074 D01 15.247 Meas Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site vO1r01.

+ FCC KDB 662911 D01 Multiple Transmitter Output vO2r01.

+ ANSI C63.10-2013

Remark:

1. All the test items were validated and recorded in accordance with the standards without any
modification during the testing.

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

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

TEL: 886-3-327-0868
FAX: 886-3-327-0855
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2 Test Configuration of Equipment Under Test

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). 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 C63.10 exploratory test

procedures and only the worst case emissions were reported in this report.

b. AC power line Conducted Emission was tested under maximum output power.

2.1 Carrier Frequency and Channel

Frequency Band Channel (T\;eHci) Channel I(:II/Ie:z.)
1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
2400-2483.5 MHz 4 2427 11 2462
5 2432 12 2467
6 2437 13 2472
7 2442
TEL: 886-3-327-0868 Page Number : 8 of 27
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2.2 Test Mode

This device support 26/52/106/242-tone RU

The SISO mode conducted power is covered by MIMO mode per chain, so only the MIMO mode is

tested.

The power for 802.11n mode is smaller than 802.11ac mode, so all other conducted and radiated test is

covered by 802.11ac mode.

The final test modes include the worst data rates for each modulation shown in the table below.

MIMO Antenna

Modulation Data Rate
802.11b 1 Mbps
802.11g 6 Mbps

802.11n HT20 (Covered by VHT20) MCSO0
802.11ac VHT20 MCSO0
802.11ax HE20 MCSO0

Test Cases

Mode 1 :Bluetooth Link + WLAN (2.4GHz) Link + nRF Link + USB Cable (Charging
from AC Adapter) for Sample 1

AC
Mode 2 :Bluetooth Link + WLAN (2.4GHz) Link + nRF Link + USB Cable (Charging
Conducted
- from AC Adapter) for Sample 2
Emission

Mode 3 :Bluetooth Link + WLAN (2.4GHz) Link + nRF Link + USB Cable (Charging

from AC Adapter) for Sample 3
Remark: The worst case of Conducted Emission is mode 1; only the test data of it was reported.

<Sample 1>
2400-2483.5 MHz
Ch. #
802.11b 802.11g 802.11ac VHT20 802.11ax HE20
01 01
Low 01 01
02 02
Middle 06 06 06 06
10 10
11 11
_ 11 11
High
12 12 12 12
13 13 13 13
TEL: 886-3-327-0868 Page Number 1 9of 27
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<Sample 2 ~ Sample 4>
2400-2483.5 MHz
Ch. #
802.11ax HE20

Low -

Middle -

High i

11

Remark: For radiation spurious emission, the modulation and the data rate picked for testing are
determined by the Max. RF conducted power.

2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

1200WaciHz
EUT
(Adapter)
EUT
(USBE Cable)
cur [ ]
Bluetooth
Controller iL+R}  Earphone
WLAN AP
Notebook
TEL: 886-3-327-0868 Page Number 1 10 of 27
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<WLAN Tx Mode>

1200 ackEiHz
EUT

(Adapter)

[ ]

EUT
(USB Cable)

EUT

2.4 Support Unit used in test configuration and system

Item |Equipment Brand Name |Model Name |FCC ID Data Cable Power Cord
1, [Bluetooth Sony SBH20 PY7-RD0010  [N/A N/A
Earphone

2. |WLAN AP Netgear RAXES500 PY320300508 [N/A Unshielded, 1.8 m

3. [Controller Meta Rubby N/A N/A N/A
AC I/P:

4. |Notebook Dell Latitude 3420 [N/A N/A Unshielded, 1.2 m
DC O/P:
Shielded, 1.8 m

2.5 EUT Operation Test Setup

The RF test items, utility “QRCT Version 4.0.211.0” was installed in Notebook which was programmed
in order to make the EUT get into the engineering modes to provide channel selection, power level,

data rate and the application type and for continuous transmitting signals.

TEL: 886-3-327-0868 Page Number 1 11 of 27
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2.6 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.

Example:
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 10 dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)

TEL: 886-3-327-0868 Page Number 1 12 of 27
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.1.3Test Procedures

1. The testing follows the ANSI C63.10 Section 6.9.3 (OBW) and 11.8.1 (6dB BW).

2. The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The
path loss is compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6
dB bandwidth must be greater than 500 kHz.

5. For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1-5% of the emission bandwidth and set the Video bandwidth (VBW) = 3 * RBW.

6. Measure and record the results in the test report.

3.1.4Test Setup

Spectrum Analyzer EUT
3.1.5Test Result of 6dB and 99% Occupied Bandwidth
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number 1 13 of 27
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3.2 Output Power Measurement

3.2.1Limit of Output Power

For systems using digital modulation in the 2400-2483.5 MHz, the limit for output power is 30 dBm. If
transmitting antenna with directional gain greater than 6 dBi is used, the peak output power from the
intentional radiator shall be reduced below the above stated value by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to be

reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

3.2.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.2.3Test Procedures

1. For Average Power, the testing follows ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G

2. The RF output of EUT is connected to the power meter by RF cable and attenuator. The path
loss is compensated to the results for each measurement.

3. Setthe maximum power setting and enable the EUT to transmit continuously.

4.  Measure the conducted output power and record the results in the test report.

5.  For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.

3.2.4Test Setup

=

[

Att at
Power Meter enuator EUT
3.2.5Test Result of Average Output Power
Please refer to Appendix A.
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time

interval of continuous transmission.

3.3.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.3.3Test Procedures

1. The testing follows the ANSI C63.10 Section 11.10.2 Method PKPSD.

2. The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The
path loss is compensated to the results for each measurement.

3.  Setthe maximum power setting and enable the EUT to transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the span to 1.5
times DTS Channel Bandwidth. (6dB BW)

5. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

6. Measure and record the results in the test report.

7. For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.
Method (c): Measure and add 10 log(NanT) dB.
With this technique, spectrum measurements are performed at each output of the device, but
rather than summing the spectra or the spectral peaks across the outputs, the quantity 10
log(Nant) dB is added to each spectrum value before comparing to the emission limit. The
addition of 10 log(NanT) dB serves to apportion the emission limit among the Nyt outputs so
that each output is permitted to contribute no more than /Nyt ™ of the PSD limit .

TEL: 886-3-327-0868 Page Number 1 15 of 27
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3.3.4Test Setup

(ol ] O
Spectrum Analyzer EUT
3.3.5Test Result of Power Spectral Density
Please refer to Appendix A.
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission Measurement

In any 100 kHz bandwidth outside of the authorized frequency band, the emissions which fall in the

non-restricted bands shall be attenuated at least 20 dB / 30dB relative to the maximum PSD level in

100 kHz by RF conducted measurement.

3.4.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.4.3Test Procedures

1.
2.

The testing follows the ANSI C63.10 Section 11.11.3 Emission level measurement.

The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The
path loss is compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

Set RBW =100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB per 15.247(d).

Measure and record the results in the test report.

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

frequency band.

3.4.4Test Setup

e 2

Spectrum Analyzer EUT

3.4.5Test Result of Conducted Band Edges and Spurious Emission

Please refer to Appendix A.
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3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated band edge and Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious

must be at least 20 dB below the highest emission level within the authorized band. If the output

power of this device is measured by spectrum analyzer, the attenuation under this paragraph shall be

30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must also

comply with the limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.5.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.5.3Test Procedures

1. The testing follows the ANSI C63.10 Section 11.12.1 Radiated emission measurements.

2. The EUT is arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. The EUT is placed on a turntable with 0.8 meter for frequency below 1 GHz and 1.5 meter for
frequency above 1 GHz respectively above ground.

4. The EUT is set 3 meters away from the receiving antenna, which is mounted on the top of a
variable height antenna tower.

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. Radiated testing below 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading.
When there is no suspected emission found and the emission level is with at least 6 dB margin
against QP limit line, the position is marked as “-“.
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7. Radiated testing above 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading
for scanning all frequencies. When there is no suspected emission found and the harmonic
emission level is with at least 6 dB margin against average limit line, the position is marked as

8. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW =100 kHz for f < 1 GHz; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold,;
(3) Set RBW =1 MHz, VBW= 3 MHz for f > 1 GHz for peak measurement.
For average measurement:
VBW = 10 Hz, when duty cycle is no less than 98 percent.
VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.

3.5.4Test Setup

For radiated emissions below 30MHz

i | RX Antenna
- 3m -

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver
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For radiated emissions from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

[

Spectrum Analyzer | Receiver

For radiated test from 1GHz to 18GHz
RX Antenna

| | 3m —
_____ EUT | 1
= =] :
I
15m !
|
= 2, 28
Metal Full Soldered Ground Plane
50
Spectrum Analyzer / Receiver
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SPORTON LAB.

For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

== ..

Spectrum Analyzer / Receiver

3.5.5Test Results of Radiated Spurious Emissions (9kHz ~ 30MHz)
The low frequency, which starts from 9 kHz to 30 MHz, is pre-scanned and the result which is 20 dB

lower than the limit line is 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 comes

out very similar.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C and D.

3.5.7Duty Cycle

Please refer to Appendix E.

3.5.8 Test Result of Radiated Spurious Emission (30MHz ~ 10" Harmonic)

Please refer to Appendix C and D.
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3.6 AC Conducted Emission Measurement
3.6.1Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Frequency of Emission Conducted Limit (dBpV)
(MHz) Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.6.3Test Procedures

1. The EUT is placed 0.4 meter away from the conducting wall of the shielding room, and is kept at

least 80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).
3. All the support units are connecting to the other LISN.
4. The LISN provides 50 ohm coupling impedance for the measuring instrument.
5. The FCC states that a 50 ohm, 50 microhenry LISN shall be used.
6. Both Line and Neutral shall be tested in order to find out the maximum conducted emission.
7. The frequency range from 150 kHz to 30 MHz is scanned.
8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF bandwidth =
9kHz) with Maximum Hold Mode.
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3.6.4Test Setup

| =xbesiaatnain dos Tt o mr e e T T e i S o T g T et Al B ST s o e |
I |
|
I Rear of EUT to be flushed !
I with rear of table top ]
I 1
| |
' l— |
! e EUT l
I - ol [ I l 80 cm to
| Receiver | gruund
| 500 RF Cable SHem | || ptane
|
: |
|
I 1 2 |
| g | U
| “3bp ;
|
| AC :
| AMH | |
I (LISHy | |
I L Ll |
|
I s | £
I o -~ Bonded to horizontal l o e
s ground plane -~
B et bl e e e e s Ml B e b
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.6.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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SPORTON LAB.

3.7 Antenna Requirements

3.7.1Standard Applicable
The use of a permanently attached antenna or of an antenna that uses a unique coupling to the

intentional radiator shall be considered sufficient to comply with the rule.

3.7.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.
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4 List of Measuring Equipment

Instrument | Brand Name Model No. Serial No. |Characteristics Calg);tegion Test Date Due Date Remark
Loop Antenna ggmzs‘ HFH2-22 100315 | 9 kHz~30 MHz | Feb. 23, 2024 /?jl’;'y 135,2%;; Feb. 22, 2025 (Ogggi;‘gf’:Y)
RF Cable :ﬂﬁﬁi; SUCOFLEX 102 | 803951/2 9k~30M | Mar. 06, 2024 A,v'lf’;'y 1;;,,225;; Mar. 05, 2025 (ogggifgf’:Y)
Amplifier | SONOMA 310N 187282 | 9kHz~1GHz | Dec. 13,2023 /?jl’;'y 1&)1225;; Dec. 12, 2024 (o?ggiig?:\()
Bilog Antenna|  TESEQ Oog(?(l)_Niléé?Ng-‘OG 40103 & 07 | 30MHz~1GHz | Apr. 23, 2023 | Apr. 11, 2024 | Apr. 22, 2024 (Oggaifgf’gy)
Bilog Antenna|  TESEQ oogc?clJ_Niléé?Ngfoe 40103 & 07 | 30MHz~1GHz | Apr. 12, 2024 AN"’;&/ 10251220524; Apr. 11, 2025 (o?ggiig?:\()
EZ'C'GTIS; Agilent N9O3BA(MXE)  |MY53290045|20MHz~8.4GHz| Apr. 25, 2023 AAF;_llle"zzo(f;; Apr. 24, 2024 (Ogggifgf’SY)
52’2;5:: Agilent N9O3BA(MXE)  |MY53290045|20MHz~8.4GHz| Apr. 17, 2024 A|\J|O;y 107é'2200224; Apr. 16, 2025 (Ogggifgf’:Y)
Horn Antenna SCHV&RZBE BBHA9120D |9120D-1326 | 1GHz~18GHz | Aug. 17, 2023 '?}lo;'y 101é72§§;; Aug. 16, 2024 (o?ggifg?gv)
Preamplifier | MITEQ AMF'Z%’_Ol%}leOO' 1590074 | 1GHz~18GHz | May 16, 2023 ?v?a:'y %é'zgg;; May 15, 2024 (Ogggifgf’:Y)
Preamplifier Elecfr'\é'nics EMO1G18G 060803 | 1GHz~18GHz | Jan. 09, 2024 ’:}i’;’y 10152253; Jan. 08, 2025 (Ogggifgf’SY)
Preamplifier | EMEC EM18G40G 060801 | 18GHz~40GHz | Jun. 27, 2023 Alv'lf’;'y 13@,'225;; Jun. 26, 2024 (Ogggifgf’:Y)
Hosr:';'ri:;na SCHV&RZBE BBHA9170 00993 | 18GHz-40GHz | Nov. 24, 2023 ﬁ’;'y 13572253; Nov. 23, 2024 (Oggﬂ;‘g?:\()
i‘;?l;rz“er? Keysight N9010B MY62170337| 10Hz~44GHz | Aug. 17, 2023 Alv'lf’;'y 1&'2202;; Aug. 16, 2024 (Ogggifgf’:Y)
Filter Wainwright W%Késoggzzog;ws SN5 6.;2§sleillt_2?h Mar. 08, 2024 A,\\Ap;ylggzzo(?;; Mar. 07, 2025 (O?nggifgj_r']\()
Filter Wainwright WLKS&)(_)S(())—SlSSSO—B SN4 1.;’25(?5H|:Zili_eorw Jun. 14, 2023 A,\\Ap;ylggzzo(?;; Jun. 13, 2024 (O?nggifgj_r']\()
Fiter | wainwright | WVHIC2ZTO300) g Sotz B | Jul. 10, 2023 ?/'T;'y 1015,9'2202;; Jul. 09, 2024 (ogéﬁ'.ifgf’.ﬂy)
Notch Fiter | Wainwright |3, < oY Se 002584 SN2 N/A Jan. 05, 2024 |\ 06 2 | Jan. 04,2025 (O?ngﬂfgf’gw
Notch Filter | Wainwright \ZI\éRG%(S;/ %;;2554 250853 SN1 N/A Jan. 05, 2024 ?/?;ylolgzgg;; Jan. 04, 2025 (Ogggifg-ol—TY)
RFCable | UPER* | SUCOFLEX 126E | 0030/126E |30MHz~18GHz | Feb. 07, 2024 ’:/'lc’;'y 1019'72;)5;; Feb. 06, 2025 (O?ngﬂfgf’gw
RFCable | DUPSRY | SUCOFLEX 102 88%‘;%1112//22' 18GHz ~40GHz | Jan. 02, 2024 ?/'T;'y lgé'ZSCf;; Jan. 01, 2025 (ogéf.ifgf’ﬁy)
RFCable | QoPNRY | SUCOFLEX104 | 804793/4 |30MHz~18GHz| Feb. 07,2024 A,v‘l’;'y 1019')1235;; Feb. 06, 2025 (Ogggij‘gf’SY)
RFCable | UPSRY | SUCOFLEX 104 | MY24961/4 | 30MHz~18GHz | Feb. 07, 2024 ’:;’e:'y 135,2202;; Feb. 06, 2025 (Oiggifgf’:\()
Hygrometer | TECPEL DTM-303A TP215159 N/A Sep. 13, 2023 AMp;'y 1019')1235;; Sep. 12, 2024 (Ogggifg_c’SY)
Controller |  EMEC EM1000 Na | SOl | A ’:;’e:'y o | (Oiggifgf’:\()
Antenna Mast|  EMEC AM-BS-4500-B N/A 1m~4m N/A AMp;y 1015,2%;; N/A (ogéﬂifgf’ﬁy)
Tum Table | EMEC TT2000 N/A | 0~360 Degree N/A ’:/‘l’;'y 1019')122524; N/A (O;Qggii‘gf’;‘w
Software Audix N/A RK-001124 N/A N/A A,:Ap;y 135,2202;; N/A (ogé‘ﬂifgf’,ﬂy)
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Instrument [ Brand Name Model No. Serial No. |Characteristics Cal:)b;?etlon Test Date Due Date Remark
Apr. 09, 2024~ Conducted
Hygrometer TECPEL DTM-303A TP201996 N/A Nov. 07, 2023 May 23, 2024 Nov. 06, 2024 (THO5-HY)
15100041S
Power DARE RPR3006W NO10 | 10MHz-6GHz | Jan. 10, 2024 |AP" 09,2024~ 1.\ g 5gps | CONducted
Sensor - May 23, 2024 (THO5-HY)
(NO:248)

Signal Rohde & ~ Apr. 09, 2024~ Conducted
Analyzer Schwarz FSVv40 101566 10Hz~40GHz | Aug. 23, 2023 May 23, 2024 Aug. 22, 2024 (THO5-HY)
AC Power F31704003 Conduction

Source ACPOWER AFC-11003G 3 N/A N/A Apr. 25, 2024 N/A (COO7-HY)

Rohde & Conduction
Software Schwarz EMC32 V10.30 N/A N/A N/A Apr. 25, 2024 N/A (CO07-HY)
. .. |SCHWARZBE 9561-F Conduction
Pulse Limiter CK VTSD 9561-F N NO0373 9kHz-200MHz | Oct. 20, 2023 | Apr. 25, 2024 | Oct. 19, 2024 (COO7-HY)
HUBER + Conduction
RF Cable SUHNER RG 214/U 1358175 9kHz~30MHz | Mar. 14, 2024 | Apr. 25, 2024 | Mar. 13, 2025 (COO7-HY)
Two-Line Conduction
V-Network TESEQ NNB 51 45051 N/A Mar. 10, 2024 | Apr. 25, 2024 | Mar. 09, 2025 (COO7-HY)
Four-Line Conduction
V-Network TESEQ NNB 52 36122 N/A Mar. 07, 2024 | Apr. 25, 2024 | Mar. 06, 2025 (COO7-HY)
EMI Test Rohde & Conduction
Receiver Schwarz ESR3 102317 9kHz~3.6GHz | Sep. 20, 2023 | Apr. 25, 2024 | Sep. 19, 2024 (COO7-HY)
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5 Measurement Uncertainty

Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Measuring Uncertainty for a Level of Confidence 3.44 dB
of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of Confidence

of 95% (U = 2Uc(y)) 6.5dB

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 6000 MHz)

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

4.2 dB

Uncertainty of Radiated Emission Measurement (6000 MHz ~ 18000 MHz)

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

4.6 dB

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 53dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

Report Number : FR413013-01C

Test Engineer:

Hank Hsu

Temperature:

21~25

°C

Test Date:

2024/4/9~2024/5/23

Relative Humidity:

51~54

%
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TEST RESULTS DATA
6dB and 99% Occupied Bandwidth

Report Number : FR413013-01C

2.4GHz Band MIMO

Data Fres 99% Occupied BW 6dB BW 6d|_.3, B.,W .
Mod. NTXY CH. (MHz) (MHz) Limit Pass/Fail

Rate (MHz)

(MHz)
Ant0 Ant1 Ant0 Ant1

11b [1Mbps| 2 1 2412 13.64 13.59 8.05 7.55 0.50 Pass
11b |1Mbps| 2 6 2437 13.34 13.54 7.57 8.06 0.50 Pass
11b [1Mbps| 2 11 2462 12.94 13.19 7.10 7.57 0.50 Pass
11b |1Mbps| 2 12 | 2467 13.59 13.59 8.06 8.06 0.50 Pass
11b [1Mbps| 2 13 | 2472 13.79 13.64 8.55 8.53 0.50 Pass
11g |6Mbps| 2 1 2412 16.43 16.33 15.29 15.68 0.50 Pass
11g |6Mbps| 2 6 2437 16.33 16.33 15.06 15.13 0.50 Pass
11g [6Mbps| 2 11 2462 16.23 16.28 15.06 15.10 0.50 Pass
11g |6Mbps| 2 12 | 2467 16.28 16.33 15.08 15.09 0.50 Pass
11g |6Mbps| 2 13 | 2472 16.43 16.33 15.10 15.06 0.50 Pass
VHT20[{ MCSO0| 2 1 2412 17.63 17.58 15.10 16.11 0.50 Pass
VHT20[{ MCSO0| 2 2 2417 17.53 17.53 15.09 14.65 0.50 Pass
VHT20[{ MCSO| 2 6 2437 17.48 17.58 15.88 15.63 0.50 Pass
VHT20[{ MCSO0| 2 10 | 2457 17.48 17.43 15.07 15.01 0.50 Pass
VHT20[ MCSO| 2 11 2462 17.38 17.48 15.03 15.94 0.50 Pass
VHT20[{ MCSO0| 2 12 | 2467 17.48 17.58 13.83 15.04 0.50 Pass
VHT20[{ MCSO| 2 13 | 2472 17.63 17.53 15.04 14.99 0.50 Pass
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TEST RESULTS DATA
Average Output Power

Report Number : FR413013-01C

2.4GHz Band MIMO
Average Conducted EIRP EIRP
Data e Conducted Pc_)W(_ar DG_ Power Pc_)err Pass
Mod. Rate NTY CH. (MHz) Power Limit (dBi) (dBm) Limit IFail
(dBm) (dBm) (dBm)
Ant0 | Ant1 | SUM | Ant0 [ Ant1 | Ant0 | Ant1 | Ant0 [ Ant1 [ Ant0 | Antt

11b |1Mbps| 2 1 2412 | 15.50 | 15.90 | 18.71 30.00 4.10 22.81 36.00 Pass

11b |1Mbps| 2 6 2437 | 16.20 | 16.00 | 19.11 30.00 4.10 23.21 36.00 Pass

11b |1Mbps| 2 11 2462 | 16.50 | 16.10 | 19.31 30.00 4.10 23.41 36.00 Pass

11b |1Mbps| 2 12 2467 | 13.50 | 13.50 | 16.51 30.00 4.10 20.61 36.00 Pass

11b |1Mbps| 2 13 2472 | 9.40 | 9.60 | 12.51 30.00 4.10 16.61 36.00 Pass

11g |6Mbps| 2 1 2412 1 16.10 | 16.70 | 19.42 30.00 4.10 23.52 36.00 Pass

11g |6Mbps| 2 6 2437 | 18.40 | 18.50 | 21.46 30.00 4.10 25.56 36.00 Pass

11g |6Mbps| 2 11 2462 | 16.70 | 16.50 | 19.61 30.00 4.10 23.71 36.00 Pass

11g |6Mbps| 2 12 2467 | 14.40 [ 14.50 | 17.46 30.00 4.10 21.56 36.00 Pass

11g |6Mbps| 2 13 2472 | 0.90 [ -0.20 | 3.40 30.00 4.10 7.50 36.00 Pass

HT20 [ MCSO| 2 1 2412 | 14.20 [ 14.60 | 17.41 30.00 4.10 21.51 36.00 Pass
HT20 [ MCSO| 2 2 2417 | 16.10 | 16.40 | 19.26 30.00 4.10 23.36 36.00 Pass
HT20 [ MCSO| 2 6 2437 | 18.00 | 18.10 | 21.06 30.00 4.10 25.16 36.00 Pass
HT20 [ MCSO| 2 10 2457 1 16.70 | 16.40 | 19.56 30.00 4.10 23.66 36.00 Pass
HT20 [ MCSO| 2 11 2462 | 14.30 | 14.00 | 17.16 30.00 4.10 21.26 36.00 Pass
HT20 [ MCSO| 2 12 2467 | 11.50 | 11.60 | 14.56 30.00 4.10 18.66 36.00 Pass
HT20 [ MCSO| 2 13 2472 | -0.80 | -0.60 | 2.31 30.00 4.10 6.41 36.00 Pass
VHT20[{ MCSO| 2 1 2412 |1 14.30 [ 14.70 | 17.51 30.00 4.10 21.61 36.00 Pass
VHT20[ MCSO0| 2 2 2417 | 16.20 | 16.50 | 19.36 30.00 4.10 23.46 36.00 Pass
VHT20[{ MCSO| 2 6 2437 1 18.10 [ 18.20 | 21.16 30.00 4.10 25.26 36.00 Pass
VHT20[ MCS0| 2 10 2457 1 16.80 | 16.50 | 19.66 30.00 4.10 23.76 36.00 Pass
VHT20[{ MCSO0| 2 11 2462 | 14.40 [ 14.10 | 17.26 30.00 4.10 21.36 36.00 Pass
VHT20[ MCS0| 2 12 2467 | 11.60 [ 11.70 | 14.66 30.00 4.10 18.76 36.00 Pass
VHT20[{ MCSO0| 2 13 2472 | -0.70 | -0.50 | 2.41 30.00 4.10 6.51 36.00 Pass

Note: Measured power (dBm) has offset with cable loss.

Al-30f7



TEST RESULTS DATA
Peak Power Spectral Density

Report Number : FR413013-01C

2.4GHz Band MIMO
Peak PSD DG Pei:‘mﬁ’tSD
Mod. | P22 Ity cH. | Frea: (dBm/3kHz) (dB) (dBm/3kHz) Pass/Fail
Rate (MHz)
AntO Ant1 Wgrgf | anto Ant1 Ant0 Ant1
11b [1Mbps| 2 | 1 | 2412 | -8.71 813 512 7.06 6.94 Pass
11b |1Mbps| 2 | 6 | 2437 | -7.44 756 443 7.06 6.94 Pass
11b |[1Mbps| 2 | 11 | 2462 | -7.51 731 430 7.06 6.94 Pass
11b |[1Mbps| 2 | 12 | 2467 | 1032 | -10.35 731 7.06 6.94 Pass
11b |1Mbps| 2 | 13 | 2472 | 1454 | -1463 | -1153 7.06 6.94 Pass
11g |6Mbps| 2| 1 | 2412 | -9.39 7.97 4.96 7.06 6.94 Pass
11g |6Mbps| 2| 6 | 2437 | -4.65 550 .64 7.06 6.94 Pass
11g |6Mbps| 2 | 11 | 2462 | -5.59 6.45 258 7.06 6.94 Pass
11g |6Mbps| 2 | 12 | 2467 | -8.36 9.10 5.35 7.06 6.94 Pass
11g |6Mbps| 2 | 13 | 2472 | 23.78 | -24.02 | -20.77 7.06 6.94 Pass
VHT20{MCSO0| 2 | 1 | 2412 | -10.41 9.74 6.73 7.06 6.94 Pass
VHT20{MCS0| 2 | 2 | 2417 | -8.02 8.82 5.01 7.06 6.94 Pass
VHT20{MCS0| 2| 6 | 2437 | -5.69 5.29 2.28 7.06 6.94 Pass
VHT20{MCSO0| 2 | 10 | 2457 | -6.42 7.05 341 7.06 6.94 Pass
VHT20[{MCS0| 2 | 11 | 2462 | -9.70 10.45 6.69 7.06 6.94 Pass
VHT20{MCSO0| 2 | 12 | 2467 | 1189 | -12.68 8.88 7.06 6.94 Pass
VHT20{MCSO0| 2 | 13 | 2472 | 24.74 | 2454 | 2153 7.06 6.94 Pass

Note: Measured power density (dBm) has offset with cable loss.

Al -40of7



TEST RESULTS DATA

6dB and 99% Occupied Bandwidth

Report Number : FR413013-01C

2.4GHz Band MIMO

Data Freq. | RU 99% Occupied BW 6dB BW GdB BW .
Mod. NT{ CH. . (MHz) (MHz) Limit Pass/Fail

Rate (MHz) [Config.

(MHz)
Ant0 Ant1 Ant0 Ant1

HE20 [ MCSO| 2 1 2412 | Full 18.98 18.93 18.34 16.93 0.50 Pass
HE20 [ MCSO| 2 2 2417 | Full 18.93 18.83 16.61 16.65 0.50 Pass
HE20 [ MCSO| 2 6 2437 | Full 18.88 18.93 15.91 17.18 0.50 Pass
HE20 [ MCSO| 2 10 | 2457 | Full 18.83 18.83 16.02 15.10 0.50 Pass
HE20 [ MCSO| 2 11 2462 | Full 18.73 18.83 15.23 15.05 0.50 Pass
HE20 [ MCSO| 2 12 | 2467 | Full 18.88 18.93 16.64 17.97 0.50 Pass
HE20 [ MCSO| 2 13 | 2472 | Full 18.93 18.88 17.52 15.52 0.50 Pass

Al-50f7



TEST RESULTS DATA

Average Output Power

Report Number : FR413013-01C

2.4GHz Band MIMO
Average Conducted EIRP
EIRP

Data Freq. | RU O P‘."”f” DG. Power P‘.’""?r Pass

Mod. Rate NTY CH. (MHz) | Config. Power Limit (dBi) (dBm) Limit JFail
(dBm) (dBm) (dBm)
Ant0 | Ant1 [ SUM | Ant0 | Ant1 | Ant0 | Ant1 | Ant0 | Ant1 [ Ant0 | Antt

HE20 [ MCSO| 2 1 2412 | Full | 14.50 | 15.10 [ 17.82 30.00 4.10 21.92 36.00 Pass
HE20 [ MCSO| 2 1 2412 | 26/0 | 12.70 | 13.40 | 16.07 30.00 4.10 20.17 36.00 Pass
HE20 [ MCSO| 2 1 2412 | 52/37 | 12.70 | 13.40 | 16.07 30.00 4.10 20.17 36.00 Pass
HE20 [ MCSO| 2 1 2412 (106/53| 12.70 | 13.40 | 16.07 30.00 4.10 20.17 36.00 Pass
HE20 [ MCSO| 2 1 2412 (242/61| 13.50 | 14.20 | 16.87 30.00 4.10 20.97 36.00 Pass
HE20 [ MCSO| 2 2 2417 | Full | 16.50 | 16.80 [ 19.66 30.00 4.10 23.76 36.00 Pass
HE20 [ MCSO| 2 2 2417 | 26/0 | 13.30 | 13.60 | 16.46 30.00 4.10 20.56 36.00 Pass
HE20 [ MCSO| 2 2 2417 | 52/37 | 13.40 | 13.70 | 16.56 30.00 4.10 20.66 36.00 Pass
HE20 [ MCSO| 2 2 2417 (106/53| 13.40 | 13.60 | 16.51 30.00 4.10 20.61 36.00 Pass
HE20 [ MCSO| 2 2 2417 (242/61| 14.10 | 14.30 | 17.21 30.00 4.10 21.31 36.00 Pass
HE20 [ MCSO| 2 6 2437 | Full | 18.40 | 18.50 | 21.46 30.00 4.10 25.56 36.00 Pass
HE20 [ MCSO| 2 6 2437 | 26/4 | 16.10 [ 16.10 | 19.11 30.00 4.10 23.21 36.00 Pass
HE20 [ MCSO| 2 6 2437 | 52/38 | 14.50 | 14.60 | 17.56 30.00 4.10 21.66 36.00 Pass
HE20 [ MCSO| 2 6 2437 (106/53| 13.80 | 14.00 | 16.91 30.00 4.10 21.01 36.00 Pass
HE20 [ MCSO| 2 6 2437 (242/61)| 14.20 | 14.60 | 17.41 30.00 4.10 21.51 36.00 Pass
HE20 [ MCSO| 2 10 2457 | Full | 17.00 | 16.80 [ 19.91 30.00 4.10 24.01 36.00 Pass
HE20 [ MCSO| 2 10 2457 | 26/8 | 13.90 | 13.40 | 16.67 30.00 4.10 20.77 36.00 Pass
HE20 [ MCSO| 2 10 2457 | 52/40 | 13.90 | 13.60 | 16.76 30.00 4.10 20.86 36.00 Pass
HE20 [ MCSO| 2 10 2457 (106/54| 14.10 | 13.50 | 16.82 30.00 4.10 20.92 36.00 Pass
HE20 [ MCSO| 2 10 2457 (242/61| 14.60 | 14.40 | 17.51 30.00 4.10 21.61 36.00 Pass
HE20 [ MCSO| 2 11 2462 | Full | 14.60 | 14.30 [ 17.46 30.00 4.10 21.56 36.00 Pass
HE20 [ MCSO| 2 11 2462 | 26/8 | 14.00 | 13.80 | 16.91 30.00 4.10 21.01 36.00 Pass
HE20 [ MCSO| 2 11 2462 | 52/40 | 14.00 | 13.80 | 16.91 30.00 4.10 21.01 36.00 Pass
HE20 [ MCSO| 2 11 2462 (106/54| 13.90 | 13.80 | 16.86 30.00 4.10 20.96 36.00 Pass
HE20 [ MCSO| 2 11 2462 (242/61| 14.70 | 14.50 | 17.61 30.00 4.10 21.71 36.00 Pass
HE20 [ MCSO| 2 12 2467 | Full | 11.80 | 12.00 | 14.91 30.00 4.10 19.01 36.00 Pass
HE20 [ MCSO| 2 12 2467 | 26/8 | 13.60 | 13.80 | 16.71 30.00 4.10 20.81 36.00 Pass
HE20 [ MCSO| 2 12 2467 | 52/40 | 13.60 | 13.80 | 16.71 30.00 4.10 20.81 36.00 Pass
HE20 [ MCSO| 2 12 2467 (106/54| 13.10 [ 13.10 | 16.11 30.00 4.10 20.21 36.00 Pass
HE20 [ MCSO| 2 12 2467 (242/61| 12.40 | 12.50 | 15.46 30.00 4.10 19.56 36.00 Pass
HE20 [ MCSO| 2 13 2472 | Full | -1.00 | -0.70 | 2.16 30.00 4.10 6.26 36.00 Pass
HE20 [ MCSO| 2 13 2472 | 26/8 | -4.60 | -4.30 | -1.44 30.00 4.10 2.66 36.00 Pass
HE20 [ MCSO| 2 13 2472 | 52/40 | -2.80 | -3.10 | 0.06 30.00 4.10 4.16 36.00 Pass
HE20 [ MCSO| 2 13 2472 (106/54| -0.80 | -0.50 | 2.36 30.00 4.10 6.46 36.00 Pass
HE20 [ MCSO| 2 13 2472 (242/61) 1.60 | 1.40 | 4.51 30.00 4.10 8.61 36.00 Pass

Note: Measured power (dBm) has offset with cable loss.
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Peak Power Spectral Density

TEST RESULTS DATA

Report Number : FR413013-01C

2.4GHz Band MIMO
Peak PSD DG Pei'i‘mFi’fD
Mod. | P2® INnf ch. | Fred- | RU (dBm/3kHz) (dB) (dBm/3kHz) Pass/Fail
Rate (MHz) [Config.
Ant0 Ant1 Wgrosf | anto Ant1 Ant0 Ant1
HE20 [MCSO| 2| 1 | 2412 | Full | -10.61 967 6.66 7.06 6.94 Pass
HE20 [MCSO| 2| 1 | 2412 | 26/0 | -5.10 473 172 7.06 6.94 Pass
HE20 [MCSO| 2| 1 | 2412 | 52137 | -8.56 752 451 7.06 6.94 Pass
HE20 [MCSO| 2| 1 | 2412 |106/53] -9.25 -8.66 565 7.06 6.94 Pass
HE20 [MCSO| 2| 1 | 2412 |242/61] 1061 | -10.58 757 7.06 6.94 Pass
HE20 [MCSO| 2| 2 | 2417 | Ful | -7.34 852 433 7.06 6.94 Pass
HE20 [MCSO| 2| 2 | 2417 | 26/0 | -5.94 627 293 7.06 6.94 Pass
HE20 [MCSO| 2| 2 | 2417 | 52137 | -8.22 772 471 7.06 6.94 Pass
HE20 [MCSO| 2| 2 | 2417 |106/53] -9.15 867 566 7.06 6.94 Pass
HE20 [MCSO| 2| 2 | 2417 |242/61] -9.71 9.66 6.65 7.06 6.94 Pass
HE20 [MCSO| 2| 6 | 2437 | Ful | -6.16 6.66 315 7.06 6.94 Pass
HE20 [MCSO| 2| 6 | 2437 | 26/4 | -082 024 2.77 7.06 6.94 Pass
HE20 [MCSO| 2| 6 | 2437 | 52/38| -5.12 536 211 7.06 6.94 Pass
HE20 [MCSO| 2| 6 | 2437 |106/53| -8.47 855 546 7.06 6.94 Pass
HE20 [MCSO| 2| 6 | 2437 |242/61] -1050 | -10.19 718 7.06 6.94 Pass
HE20 [MCSO| 2| 10 | 2457 | Ful | -8.71 -8.44 543 7.06 6.94 Pass
HE20 [MCSO| 2| 10 | 2457 | 26/8 | -5.74 534 233 7.06 6.94 Pass
HE20 |[MCSO| 2| 10 | 2457 | 52/40 | -8.13 839 512 7.06 6.94 Pass
HE20 |[MCSO| 2| 10 | 2457 |106/54] -6.63 747 362 7.06 6.94 Pass
HE20 |[MCSO| 2| 10 | 2457 |242/61] -9.73 1020 6.72 7.06 6.94 Pass
HE20 [MCSO| 2| 11 | 2462 | Ful | -9.07 10.93 6.06 7.06 6.94 Pass
HE20 [MCSO| 2| 11 | 2462 | 26/8 | -5.88 531 230 7.06 6.94 Pass
HE20 [MCSO| 2| 11 | 2462 | 52/40 | -8.26 7.80 479 7.06 6.94 Pass
HE20 |[MCSO| 2| 11 | 2462 |106/54] -6.72 858 371 7.06 6.94 Pass
HE20 [MCSO| 2| 11 | 2462 |242/61] -10.02 | -10.12 7.01 7.06 6.94 Pass
HE20 [MCSO| 2| 12 | 2467 | Full | 1347 | -12.60 959 7.06 6.94 Pass
HE20 [MCSO| 2| 12 | 2467 | 26/8 | -584 459 158 7.06 6.94 Pass
HE20 [MCSO| 2| 12 | 2467 | 52/40| -8.95 720 419 7.06 6.94 Pass
HE20 |[MCSO| 2| 12 | 2467 |106/54] -9.38 9.81 637 7.06 6.94 Pass
HE20 [MCSO0| 2 | 12 | 2467 |242/61] -12.06 | -12.94 9.05 7.06 6.94 Pass
HE20 [MCSO| 2| 13 | 2472 | Full | 2649 | 2498 | -21.97 7.06 6.94 Pass
HE20 [MCSO| 2| 13 | 2472 | 26/8 | 2317 | 2322 | 2016 7.06 6.94 Pass
HE20 [MCSO| 2| 13 | 2472 | 52/40 | 2303 | -2395 | -2002 7.06 6.94 Pass
HE20 [MCSO| 2| 13 | 2472 |106/54] 2127 | 2209 | -1826 7.06 6.94 Pass
HE20 |[MCSO| 2 | 13 | 2472 |242/61| 2394 | -23.78 | 2077 7.06 6.94 Pass

Note: Measured power density (dBm) has offset with cable loss.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR413013-01C

MIMO <Ant. 0+1>

6dB and 99% Occupied Bandwidth|
<802.11b>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum 2 Spectrum 2
RefLevel 30.00 dBm  Offset 23.60 0B @ RBW 100 kHz RefLevel 30.00 dBm  Offset 23.60 0B @ RBW 300 kHz
o Att 208 SWT  10.1ms @ VBW 300 kHz _Mode Swesp o Att 20 dB SWT 1ms @ VBW 1MHz _Mode Sweep
@ 1Pk View [@ 153 view
M1[1] 0.09 dBm)| M1[1] 7.19 dBm)|
P, 2.40796000 GHz| . 2.4125000 GHz
20 D2(1] 0.12 dB 20 Occ Bw 13.636363636 MHz
8.05200 MHz 11
10 d T
M
- WM | MM,
U b hAAA | AN o MY Wy,
o 7
\ Il M
A -10d e Vo
VI ! Y
\-./.W -20 d f -
h a0 ] \'u
A i
A el sl e o Ty N L
-40 dBm
50 o
50 df
60 de
60 dBim
CF 2.412 GHz 1001 pts Span 50.0 MHz
CF 2.412 GHz 10001 pts Span 20.0 MHz Marker
Marker Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result | ML 1 2.4125 GHz 7.19 dBm
ML 1 2.40796 GHz 0.09 dBm L 1 2.4052068 GHz -10.54 dBm Occ Bw 13.636363636 MHz
D2 M1 1 £.052 MHz 0.12 d@ T2 1 2.4188432 GHz -9.96 dBm
L )i ] [T ] L { ] QiR e

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

<802.11g>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum ko Spectrum ko
Ref Level 30,00 dBm  Offset 23.60 db & RBW 100 kHz Ref Level 30,00 dBm  Offset 23.60 db & RBW 300 kHz
o Att 20d8  SWT _ 10.1ms @ VBW 300 kHz __Mode Sweep o Att 20d8  SWT i1ms @ VBW 1MHz Mode Sweep
[@ 1Pk view [@ 153 view
M1[1] 2.41 dBm| M1[1] 7.97 dBm|
P 2.40442800 GHz . 2.4134490 GHz|
20 D2[1] 1.37de =0 Occ Bw 16.433566434 MHz
15.29200 MHz
10 10 d —y
BUPTA R '~»~»wmw,m\
ORI W T T 0 d : ¥
033 dEmARa W R \ W PP e W / \
" | 1
10 7 T
\_L : h
-20 di u,
i .,
m 04 ‘l.d‘ gy
-30 d o i
ot e
ndi s kg s )
-40 dBm
50 o
50 df
-60 df
60 dBir
CF 2.412 GHz 1001 pts Spon 50.0 MHz
CF 2.412 GHz 10001 pts Spon 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 2,413449 GHz 7.87 dBm
ML 1 2.404428 GHz -2.41 dBm 1 1 2.4037582 GHz -1.01 dBm Occ Bw 16.433566434 MHz
p2| M1 1 15,292 MHz 1.37 d8 T2 1 2.4201918 GHz -0.49 dBm
L JL ) CRRRAED e L I ) [ EERREERC ]

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

TEL: 886-3-327-0868
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR413013-01C

<802.11ac VHT20>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum - Spectrum -
RefLevel 30.00 dBm  Offset 23.60 0B @ RBW 100 kHz RefLevel 30.00 dBm  Offset 23.60 0B @ RBW 300 kHz
o Att 208 SWT  10.1ms @ VBW 300 khz _Mode Sweep o att 208 SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk View [@ 153 view
M1[1] 2.25 dBm)| M1[1] 6.75 dBm)|
P, 2.40444000 GHz| . 2.4129490 GHz
20 D2(1] 0.53 dB 20 Occ Bw 17.632367632 MHz
15.09600 MHz M
10 d b1
PP PRy "'!'“““"-«m..\.,,,, 12
" " . P 1 . _ 08 f
e aiad |~ W = T n‘_...-i—.. W w, / |
| -10d 5
\‘\,ﬁ 20 d f}‘,w —
. “«U\I
-30 " =
Ty s A,
Al ™ bl gy e
-40 dBm
50 o
-50 de
60 de
60 dBr
CF 2.412 GHz 1001 pts Span 50.0 MHz
CF 2.412 GHz 10001 pts Span 20.0 MHz Marker
Marker Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result | ML 1 2,412649 GHz 6.75 dBm
ML 1 2.40444 GHz -2.25 dBm L 1 2.4031588 GHz -1.05 dBm Occ Bw 17.632367632 MHz
D2 M1 1 15,096 MHz -0.53 d@ T2 1 2.4207912 GHz -1.38 dBm
L )| J LLLL L )| J L

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

<802.11ax HE20>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum o Spectrum o
Ref Level 30,00 dBm  Offset 23.60 db & RBW 100 kHz Ref Level 30,00 dBm  Offset 23.60 db & RBW 300 kHz
o Att 20 6B SWT  10.1ms @ VBW 300 kHz _Mode Sweep o Att 20d8  SWT i1ms @ VBW 1MHz Mode Sweep
[@ 1Pk view [@ 153 view
M1[1] 1.85 dBm)| M1[1] 10.04 dBm)|
P 2.40273250 GHz . 2.4110010 GHz|
20 D2[1] 0.00 dB| =0 Occ Bw 18.981018981 MHz
18.34250 MHz| il
tod uI [t
[ sttt o, gttt -uL’H‘MWMM\V*\,
0B 7
2o 7 1
1 -10 df
J" 1
d ty
ol 7 K\
30 d L
E ™ o o
sl y
i ||| L
-40 dBm
50 o
-50 de
-60 df
60 dB
CF 2.412 GHz 1001 pts Spon 50.0 MHz
CF 2.412 GHz 10001 pts Spon 25.0 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 2,411001 GHz 10.04 dbm
ML 1 24027325 GHz -1.85 dBm 1 1 2.4025095 GHz 1.93 dbm Occ Bw 18.981018981 MHz
p2| M1 1 18.3425 MHz -0.09 d@ T2 1 2.4214905 GHz 1.41 dbm
L I ] [TERRE L )i ] [T IR

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

TEL: 886-3-327-0868
FAX: 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR413013-01C

lPower Spectral Density(dBm/3kHz)
<802.11b>

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant O MIMO Ant 1
Spectrum “.PJ Spectrum ks
Ref Level 30.00 d8m Offset 23.60 db & RBW 3 kHz Ref Level 30.00 d8m Offset 23.70 db & RBW 3 kHz
o Att 20dB  SWT 119 ms & VBW 10 kHz  Mode Sweep po Att 20 de  SWT 127 ms & VBW 10 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 7.51 dBm)| M1[1] 7.31 dBm)|
2.4612975 GHz 2.4625780 GHz
20 dBm 20 dBm
10 o 10 o
0 dg 0 dg
M1 M1
o g »-Mf"-m P, T ‘ VT iy i b g VR muwf # lrl‘m"ru"ﬂ*mw ™)
a4 \ T T A 1l i s IR
" il 1
~W “ pl P,
-30 df l-@ig d W
-40 dBm -40 dBm
=50 d =50 d
-6 df 60 df
CF 2.462 GHz 1001 pts Span 10.653 MHz CF 2.462 GHz 1001 pts Span 11.352 MHz
Markar Markar
Type | Ref | Trc X-value ¥-value Function | Function Result Type | Ref | Trc X-value ¥-value Function | Function Result
| | Tre | | | | | | Tre | | | |
1 2.4612978 GHz -7.51 dBm 1 2 462578 GHz -7.31 dBm
[ 11 ) [ [ 11 ) [

<802.11g>

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant O MIMO Ant 1
Spectrum c.'?J Spectrum c.'?J
Ref Level 30.00 d8m Offset 23.60 db & RBW 3 kHz Ref Level 30.00 d8m Offset 23.70 db & RBW 3 kHz
o Att 20 de  SWT 251 ms & VBW 10 kHz  Mode Sweep po Att 20 de  SWT 253 ms & VBW 10 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 4.65 dBm)| M1[1] 5.50 dBm)|
2.4376090 GHz 2.4373405 GHz
20 dém 20 dém
10 d 10 d
0de r 0 dk —
i
104 IETTIFTE TNV FIWT 104 L socad it b b ARRAAA AR A A Ly oy [ .
Y PR A | IR AAY Ao {wvw TAUELEL EAEALAS (RN I NG ARRRLAA WELoT v U’\
20 d l\ L 20 d ‘ -
\ |
0 d mr \" 0 d I\r' "M
) ot W I ! L™
. Ll “‘vm..“” oV Wi ;
ol | et e
=50 df =50 df
-60 df -60 d
CF 2.437 GHz 1001 pts Span 22.59 MHz CF 2.437 GHz 1001 pts Span 22.695 MHz
Markar Markar
Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result | Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result |
M1 1 2437609 GHz -4.65 dBm M1 1 2.4373405 GHz -5.50 dBm
L )y ] [ L )i ] I T
TEL: 886-3-327-0868 Page Number 1 A2-3 of 108
FAX: 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR413013-01C

<802.11ac VHT20>

Maximum Power Density Plot (dBm/3kHz)

Spectrum - Spectrum -
Ref Level 30.00 dém  Offset 23.60 0B @ RBW 3 kHz Ref Level 30.00 dém  Offset 23.70 0B @ RBW 3 kHz
o Att 208 SWT  265ms @ VBW 10 kHz _Mode Sweep o Att 208 SWT  261ms @ VBW 10 kHz _Mode Swesp
@ 1Pk Max @ 1Pk Max
M1[1] 5.69 dBm)| M1[1] 5.29 dBm)|
2.4367140 GHz| 2.4357355 GHz|
20 dBm 20 dBm
10 df 10 df
0db ol 0db —
v v
104d bt s 104d . A L g .
e e DA PTIIRAAN I A ALAAR [‘NJW‘»’“ AR ARSI T TP T Y OO i wu.mr\
20 d - t -20 d T
"Il \| Pf
sadom h s i
. b e MMH
i W o/ L
50 d 50 d
-0 d -0 d
CF 2.437 GHz 1001 pts Span 23.82 MHz CF 2.437 GHz 1001 pts Span 23.439 MHz
Markar Markar
Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result | Type | Raf | Trc | X-value 1 ¥-valus |__Function | Function Result |
ML 1 2.436714 GHz -5.60 dBm ML 1 2.4357356 GHz -5.29 dBm
- — - —
J [ CERREERC ] )i [ FEEREEE ]

<802.11ax HE20>

Maximum Power Density Plot (dBm/3kHz)

MIMO Ant 0

MIMO Ant 1

Spectrum

k2 Spectrum k2
Ref Level 30.00 d8m Offset 23.74 db & RBW 3 kHz [_] :el Level 30.00 d8m Offset 23.85 db & RBW 3 kHz [_]
o Att 20 dB  SWT 266 ms & VBW 10 kHz  Mode Sweep po Att 20 dB  SWT 287 ms & VBW 10 kHz  Mode Sweep
|@ 1Pk Max |@ 1Pk Max
M1[1] 0.82 dBm)| M1[1] 0.24 dBm)|
2.4365468 GHz| 2.4365368 GHz|
20 di 20 di
10 dl 10d
0 db “ od '
Ll A
|
-20 d | | Lli Jl 20 d , ,J L
/
30 darn—t b | i "‘l I 04 “\L\ m“ ! ‘ M \}LJ{ W_ﬂ“ Lkl il
] | 1 !
i I J||d “[\ L 1 & “ i | k Wlhm o ) MM| i ; HHLJ"\ I W il
I " N Ul i
o WU I ! j\ﬁ -50d lf I m;\\
W_Js@.mw ‘ gy, Y. o h
CF 2.437 GHz 1001 pts Span 23.8605 MHz CF 2.437 GHz 1001 pts Span 25.7625 MHz
) ) T il ) R T
TEL: 886-3-327-0868 Page Number 1 A2-4 of 108
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ssamonas. FCC RADIO TEST REPORT Report No. : FR413013-01C

Band Edges and Spurious Emission|

Number of TX = 2, Ant. 0 (Measured)

Test Mode : 802.11b Test Channel : |01

100kHz PSD reference Level Low Channel Plot

Spectrum o Spectrum o
Ref Level 30.00 dBm  Offset 23.60 B @ RBW 100 kHz Ref Level 20.00 dBm  Offset 23.60 B @ RBW 100 kHz
o att 20d8  SWT  1.1ms @ VBW 300 kHz Mode Sweep o att 20 dB  SWT 9 ms @ VBW 300 khz _ Mode Sweep
(@ 1Pk Max [@ 1Pk View
Mi[1] 5.82 dBm)| Mi[1] 40.15 dBm)
2.4124830 GHz 2.3987090 GHz
20 dBm 10 dém
10d 0 dem M'M‘E,ﬂ
Pl f e n F
0 dem e i ks, 305 + ‘
Py viv i
L AN /
40 des v 20 d f
o g b1 &0 derm / "
20 d 20 d ! L
J
-30 df -40 d T +
le et bk .hu.“.nﬂ"l Wf“ s
-40 dBm it it " i Lk
50 d -60 df
80 d -70 di
F1
CF 2.412 GHz 1001 pts Span 12.078 MHz Start 2.91 GHz 8001 pts Stop 2.445 GHz
Marker Marker
Type | Ref | Tre| X-value | Y-value | Function | Function Result | Type | Ref | Tre| X-value | Y-value | Function | Function Result |
11 1 2.412483 GHz 5.62 Bm 11 1 2.398709 GHz ~40.15 cBm
- — -
L I ] [ SEERERE ] L I ] CHRRRRED

Spurious Emission 30MHz~1GHz Spurious Emission 1GHz~26.5GHz
(Specrum ) @) | (specrum ) =)

Ref Level 20.00 dBm  Offset 23.60 B @ RBW 100 kHz Ref Level 20.00 dBm  Offset 23.60 B @ RBW 100 kHz
o Att 10d8  SWT  30.1ms @ VBW 300kHz Mode Sweep o Att 10de  BWT  285ms @ VBW 300kHz Mode Sweep
[@1Pk View [@1Pk View
mi[1] 50.61 dBm) Mi[1] 4.76 dBm|
B836.3500 MHz| o 2.411380 GHz
10 dBm 10 dfm M2[1] 47.12 dBm
15.815430 GHz|
0dem 0 dam
10 df -10 df
204 20 d ~
K B D1 -24.180 dBrm
- +30 df
-40 d
-40 df M2
Y
M1 -50 dgm
-50 dBm I
-70 dBrm
-70 di
Stort 1.0 GHz 30001 pts Stop 26.5 GHz
Start 30.0 MHz 30001 pts Stop 1.0 GHz Marker
Marker Type | Ref | Trc | X-value | Y-valug |__Function | Function Result |
Type | Ref | Tre | X-value | Y-value |_Function | Function Rasult | M1 1 2.41138 GHz .76 dBm
11 1 836.35 MHz -50.61 dBm 142 1 15.81543 GHz -47.12 dBm
- — -
L I ] [ EERREE ] L )i ] [ TTTTT
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR413013-01C

Test Mode :

802.11b

Test Channel : |06

100kHz PSD reference Level

Middle Channel Plot

j» Att

Spectrum

Ref Level 30.00 d8m

(=)

Offset 23.60 dB & RBW 100 kHz

20dB  BWT 1ms @ VBW 300 kHz

Mode Sweep

(@ 1Pk Max

20 dBm

Mi[1] 7.04 dBm)

2.4364785 CHz

10d

0 dBm:.
[

]

ZAN,)

A

-1d

o

-20 d

CF 2.437 GHz

1001 pts

8Span 11.355 MHz

Marker

| X-value | Y-value | Function | Function Result

Type | Ref | Tre
M1

1 2.4364785 GHz

7.04 dBm

)

Spurious Emission 30MHz~1GHz

Spurious Emission 1GHz~26.5GHz

Spectrum

(=)

Ref Level 20.00

dém Offset 23.60 dB & RBW 100 kHz

Spectrum

Ref Level 20.00 d8m

(=)

Offset 23.60 dB & RBW 100 kHz

o Att 10d8  SWT  30.1ms @ VBW 300kHz Mode Sweep o Att 10de  BWT  285ms @ VBW 300kHz Mode Sweep
[@1Pk View [@1Pk View
mi[1] 54.03 dBm Mi[1] 5.11 dBm)
721.8940 MHz o 2.436030 GHz
10 dBm 10 dpe M2[1] 18.10 dBm|
17.846860 GHz|
0dem 0 dam
10 df -10 df
20 d -20d o
D1 -22.960 dBm oL 0 dém
o +30 df
-40 d
40 d M2
-50 dgm
-50 dBm -
-70 dBrm
-70 di
Stort 1.0 GHz 30001 pts Stop 26.5 GHz
Start 30.0 MHz 30001 pts Stop 1.0 GHz Marker
Marker Type | Ref | Trc | X-value | Y-valug |__Function | Function Result |
Type | Ref | Trc | X-valua | ¥-valua |_Function | Function Rasult | M1 1 2.43603 GHz 5.11 dBm
11 1 721.894 MHz ~£4.03 dBm 142 1 17.84686 GHz -48.10 dBm
L )jd J (I L )i )| WRRRD W
TEL: 886-3-327-0868 Page Number 1 A2-6 of 108
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Test Mode : 802.11b Test Channel : |11

100kHz PSD reference Level High Channel Plot
(Specrum ) @) | (specrum ) =)

Ref Level 30,00 dBm  Offset 23.60 dB & RBW 100 kHz Ref Level 20,00 dBm  Offset 23.60 dB & RBW 100 kHz
j» Att 20dB  BWT 1.1 ms @ VBW 300 kHz  Mode Sweep jo Att 20dB  BWT 8 ms @ VBW 300 kHz  Mode Sweep
@10k Max @17k view
Mi[1] 7.58 dBm) Mi[1] #3.45 dBm)|
2.4614785 GHz 2.5441200 GHz
20 dBm 10 dBm:
10d 0 dBm: MM
A p Sl ]\ Jaats IS | ‘\
e P - Fat i n
0 dBm- e 10d
e 7 T jfl 0
/ ~
10 o : -20d
D1 -22.420 dBm
20 d -30 df { Y

-30 d _40 d
Ww M" INPTVRTAT UL TN PO U Ty Ty | al.. 3 ks
-50 dBm —

-40 dBm - =

50 d 60 d

80 d 70d

I

CF 2.462 GHz 1001 pts Span 10.653 MHz Start 2.43 GHz 8001 pts Stop 2.565 GHz
Marker Marker

Type | Ref | Tre| X-value | Y-value | Function | Function Result | Type | Ref | Tre| X-value | Y-value | Function | Function Result |

11 1 2.4514785 GHz 7.58 dBm 11 1 2.54412 GHz 43,45 dBm
- — - ——

L JL ] CHRRRRED L JL ] [ SEERERE ]

Spurious Emission 30MHz~1GHz Spurious Emission 1GHz~26.5GHz
(Specrum ) @) | (specrum ) =)
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Spurious Emission 30MHz~1GHz

Spurious Emission 1GHz~26.5GHz

Spectrum o Spectrum o
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