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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 Pass -
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 -
. . 1.53dB
3.5 15.247(d) Rad'atedSBirr‘guEsdgemsi;?gnRad'ated Pass |under the limit at
P 2388.39 MHz
14.10dB
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. ECR inquiry for data referencing from UZ7MC345A has been approved by FCC. The ECR inquiry and the
associated document are submitted in the confidential exhibit.

2. UZ7MC345B is different from FCC ID: UZ7MC345A (Reference model), in the following:

. The only difference between UZ7MC345A and UZ7MC345B are the WWAN support bands, which is
controlled by software.

3. All the test results are referenced from UZ7MC345A (Sporton Test Report FR402228C), and spot check
results to justify data referencing is presented in the Appendix F.

4. 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.

5. 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: Keven Cheng
Report Producer: Mila Chen
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1  General Description
1.1 Product Feature of Equipment Under Test

Product Feature

Equipment Mobile Computer
Brand Name ZEBRA

Model Name MC345B

FCCID Uz7MC345B

WCDMA/HSPA/LTE/SG NR/NFC

WLAN 11a/b/g/n HT20/HT40

Supported Radio application WLAN 1lac VHT20/VHT40/VHT80/VHT160
WLAN 1lax HE20/HE40/HE80/HE160
Bluetooth BR/EDR/LE

1.2 EUT Information (Referenced Model)

Product Feature

FCC ID UZ7MC345A

Sample 1 SKU 9 (Brick+SE5800+38 Keypad)
Sample 2 SKU 10 (Gun+SE4770+29 Keypad)
Sample 3 SKU 11 (Gun+SE5500+47 Keypad)

WCDMA/HSPA/LTE/5G NR/NFC

WLAN 11a/b/g/n HT20/HT40

EUT supports Radios application | WLAN 11ac VHT20/VHT40/VHT80/VHT160
WLAN 1lax HE20/HE40/HE80/HE160
Bluetooth BR/EDR/LE

HW Version EV

SW Version 14-10-10.00-UG-U00-PRD-NEM-04
FW Version FUSION_QA 6 1.0.0.001_U

MFD 14SEP24

EUT Stage Identical Prototype

Remark: The EUT's information above is declared by manufacturer.
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Stage MC34 WWAN SKU list
Configuration SKU3 SKU6 SKU9 SKU10 SKU11
WW/WL WWAN WWAN WWAN WWAN WWAN
Form Factor FA FA FA FA FA
SKU Prem Prem+ Prem+ Prem Prem+
Brick / Gun Gun Gun Brick Gun Gun
DDR size 6GB 6GB 6GB 6GB 6GB
UFS size 64GB 128GB 128GB 64GB 128GB
Scan engine SES5500 SES5800 SES5800 SE4770 SE5500
FF Camera 5MP (PN) 5MP (PN) 5MP (PN)

None None
RF Camera 13MP (PN) 13MP (PN) 13MP (PN)
Keypad 47 47 38 29 47
Battery 7000mAh 7000mAh 7000mAh 7000mAh 7000mAh
Region (ROW or NA) NA NA NA NA NA

Specification of Accessories
Adapter Brand Name |Zebra  |Model Number [PWR-WUASV12WOUS
USB Wall Charger
Battery 1 Brand Name |zebra Model Number |[BT-000375
Standard Battery (7000mAh) Manufacturer |[TWS
Battery 2 Brand Name |Zebra Model Number |[BT-000375
Standard Battery (7000mAh) Manufacturer |Inventus
Battery 3
BLE Battery (7000mAh) Brand Name [Zebra |Model Number |BT-000444
Battery 4 Model Number |BT-000375
Brand Name |Zebra

BLE Battery (7000mAh) Manufacturer |[TWS
Type C USB Cable Brand Name [Zebra |Model Number |[CBL-TC5X-USBC2A-01
USB Cable Cup Brand Name [Zebra |Model Number |CBL-MC33-USBCHG-01
Soft Holster for Gun Type Brand Name [Zebra |Model Number |[SG-MC3021212-01R
Soft Holster for Brick Type Brand Name [Zebra |Model Number |[SG-MC3X-SHLSTB-01
USB-C PTT Headset Brand Name [Zebra |Model Number |[HDST-USBC-PTT1-01

USB-C to 3.5mm adapter

Brand Name

Zebra

Model Number

ADP-USBC-35MM1-01

3.5mm To Quick Disconnect

(QD) Adapter Cable Brand Name [Zebra |Model Number |[ADP-35M-QDCBL1-01
3.5mm PTT Headset Brand Name [Zebra |Model Number |[HDST-35MM-PTT1-01
3.5mm PTT HS2100 Headset |Brand Name |Zebra |Model Number |[HS2100

Quick Disconnect (QD) Cable [Brand Name (Zebra |Model Number |CBL-HS2100-QDC1-01

: 6 0f 30
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1.3 Product Specification of Equipment Under Test

Product Specification is subject to this standard

Tx/Rx Frequency Range

2400 MHz ~ 2483.5 MHz

Maximum Output Power to
Antenna

MIMO <Ant. 6+7>

802.11b : 23.24 dBm / 0.2109 W
802.11g : 22.93 dBm / 0.1963 W
802.11n HT20: 23.20 dBm / 0.2089 W
802.11ac VHT20: 23.10 dBm / 0.2042 W
802.11ax HE20 : 23.30 dBm / 0.2138 W

99% Occupied Bandwidth

MIMO <Ant. 6>
802.11b: 13.15 MHz
802.119: 16.53 MHz

MIMO <Ant. 7>
802.11b: 13.53 MHz
802.119: 16.61 MHz

802.11n HT20: 17.65 MHz
802.11ax HE20: 19.02 MHz

802.11n HT20: 17.69 MHz
802.11ax HE20: 19.10 MHz

Antenna Type / Gain

<Ant. 6>: PIFA Antenna with gain 1.81 dBi
<Ant. 7> Monopole Antenna with gain 0.50 dBi

Type of Modulation

802.11ax : OFDMA

802.11b : DSSS (DBPSK / DQPSK / CCK)
802.11g/n : OFDM (BPSK / QPSK / 16QAM / 64QAM)
802.11ac : OFDM (BPSK / QPSK / 16QAM / 64QAM / 256QAM)

(BPSK / QPSK / 16QAM / 64QAM / 256QAM / 1024QAM)

Ant. 6 Ant. 7
Antenna Function Description 802.11 b/g/n/acl/ax
\Y \Y
MIMO
Remark:
1. MIMO Ant. 6+7 Directional Gain is a calculated result from MIMO Ant. 6 and MIMO Ant. 7. The

formula used in calculation is documented in section 1.2.1.

Power of MIMO Ant. 6 + Ant. 7 is a calculated result from sum of the power MIMO Ant. 6 and

MIMO Ant. 7.

802.11ax Support Tx Beamforming mode, and the manufacturer declares that Tx Beamforming

power/EIRP is less than CDD mode 3dbm, so CDD mode cover Tx Beamforming mode.

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

summary.
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1.3.1 Antenna Directional Gain

<For CDD Mode>

Follows FCC KDB 662911 D01 Multiple Transmitter Output v02r01 F)2)f)ii)
Directional gain = Gant + 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%1/20 + 10%2/20 + ., + 106N /20)2 [NanT] 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 6 Ant 7 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
2.4GHz 1.81 0.50 1.81 4.19 0.00 0.00
Calculation example:
If a device has two antenna, Gante= 1.81dBi; Gant7=0.50dBi
Directional gain of power measurement = max(1.81, 0.50) + 0 = 1.81 dBi
Directional gain of PSD derived from formula which is
10xlog {{[ 10" (1.81 dBi/20) + 10" (0.50dBi/20)]~2}/2}
=4.19 dBi
Power and PSD limit reduction = Composite gain — 6dBi, (min =0)
TEL : 886-3-327-0868 Page Number : 8 of 30
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<TXBF Modes>
The EUT supports beamforming modes , then
Follows FCC KDB 662911 D01 Multiple Transmitter Output v02r01 F)2)e)ii)

Nss | Nanr ) 2
3| ¥e,
Directional Gain=10-log| = k=1
N r

where
Each antenna is driven by no more than one spatial stream:
Nss = the number of independent spatial streams of data;
Nyyr= the total number of antennas

Gy /20
k= 107 if the kth antenna is being fed by spatial stream j, or zero if it is not;
Gy 1s the gain in dBi of the kth antenna.

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

DG DG Power PSD
for for Limit Limit
Ant 6 Ant 7 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
2.4GHz 1.81 0.50 4.19 4.19 0.00 0.00
Calculation example:
Directional gain is derived from formula which is
10 x log {{[ 10" (1.81 dBi/ 20) + 10" (0.50dBi/20)]~2}/2}
=4.19 dBi
Power and PSD limit reduction = Composite gain — 6dBi, (min=0)
1.4 Modification of EUT
No modifications made to the EUT during the testing.
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FAX : 886-3-327-0855 Issue Date : Feb. 19, 2025
Report Template No.: BU5-FR15CWL AC MA Version 2.4 Report Version 101



samonias. FCC RADIO TEST REPORT Report No. : FR402225C

1.5

1.6

Testing Location

Test Site Sporton International Inc. EMC & Wireless Communications Laboratory

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

FAX: +886-3-328-4978

Test Site Location

Sporton Site No.
COO05-HY (TAF Code: 1190)

Test Site No.

The Conducted Emission test item subcontracted to Sporton International

REENS Inc. EMC & Wireless Communications Laboratory

Note: The test site complies with ANSI C63.4 2014 requirement.

Test Site Sporton International Inc. Wensan Laboratory

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 Location

Sporton Site No.

Test Site No.

THO5-HY, 03CH22-HY

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

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 vO1rO1.

+ FCC KDB 662911 D01 Multiple Transmitter Output vO2rO1.

+ 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.
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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 7 2442
2 2417 8 2447
2400-2483.5 MHz 3 2422 ° 2452
4 2427 10 2457
5 2432 11 2462
6 2437
TEL : 886-3-327-0868 Page Number : 11 of 30
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2.2 Test Mode

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

The PSD of partial RU is reduced to be smaller than full RU according to TCB workshop interim
guidance Oct. 2022.

The 802.11ax mode is investigated among different tones, full resource units (RU), partial resource
units. The partial RU has no higher power than full RU’s, thus the full RU is chosen as main test
configuration.

The 242-tone RU is covered by 20MHz channel.

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

tested.

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

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

Remark: The conducted power level of each chain in MIMO mode is equal or higher than SISO mode.

Test Cases
AC Mode 1 :LTE Band 7 Link + WLAN (2.4GHz) Link + Bluetooth Link + MPEG4 +
Conducted Battery 1 Standard Battery (7000mAh) + USB Cable Cup (Charge from
Emission Adapter USB Wall Charger) for Sample 1
Remark: For Radiated Test Cases, the tests were performed with Battery 1 Standard Battery
(7000mAnh).
TEL : 886-3-327-0868 Page Number 1 12 of 30
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<Sample 1>
2400-2483.5 MHz
Ch. #
802.11b 802.11g 802.11ac VHT20 802.11ax HE20
Low 01 01 - 01
Middle 06 06 - 06
High 11 11 11 11
<Sample 2>
2400-2483.5 MHz
Ch. #
802.11b
Low 01
Middle -
High -
<Sample 3>
2400-2483.5 MHz
Ch. #
802.11b
Low 01
Middle -
High -

Remark: For radiation spurious emission, the modulation and the data rate picked for testing are

determined by the Max. RF conducted power.
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2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

120WacHiHz
EUT
(Adapter USB Wall Charger)

] EuT
(USE Catde Cupn)

Bluetooth

Earphone
. EUT Motebook
WLAN AP

System Simulator
<WLAN Tx Mode>
120V acikEiHz

EUT
{Adapter USB Wall Charger)

CJ

EUT
(Type C USB Cable)

EUT
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2.4 Support Unit used in test configuration and system

Item |Equipment Brand Name |Model Name |[FCC ID Data Cable |Power Cord

1. |System Simulator Anritsu MT8820C N/A N/A Unshielded, 1.8m

2. |Bluetooth Earphone [Sony Ericsson |MW600 PY7DDA-2029 |N/A N/A

3. |WLAN AP ASUS RT-AC66U MSQ-RTAC66U |N/A Unshielded, 1.8m
AC I/P:

4. |Notebook Lenovo TPOO116A FCC DoC N/A ggsg'fpl?ed’ L.zm
Shielded, 1.8 m

2.5 EUT Operation Test Setup

The RF test items, utility “QRCT V4.1 Version 4.0.118.1” 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.

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 : 15 of 30
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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.
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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.
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3.3.3Test Procedures

1.
2.

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

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.

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)

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.

Measure and record the results in the test report.

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 Nant outputs so

that each output is permitted to contribute no more than 1/Nant ™ of the PSD limit .

3.3.4Test Setup

e )

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

00
Spectrum Analyzer | Receiver
For radiated test from 1GHz to 18GHz
RX Antenna
T s a3

| EUT ;<— 3 m — ¥

= I,

Metal Full Soldered Ground Plane

=P

Spectrum Analyzer / Receiver

For radiated test above 18GHz
RX Antenna

Metal Full Soldered Ground Plane

=P

Spectrum Analyzer / Receiver
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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.

3.5.7Duty Cycle

Please refer to Appendix D.

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

Please refer to Appendix C.

TEL : 886-3-327-0868 Page Number 1 24 of 30
FAX : 886-3-327-0855 Issue Date : Feb. 19, 2025

Report Template No.: BU5-FR15CWL AC MA Version 2.4 Report Version 101



samonias. FCC RADIO TEST REPORT Report No. : FR402225C

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

T .
| Non-conductive table |
| I
! Rear of EUT to be flushed 1
I with rear of table top T
I 1
I I
I
| e I
! 0 EUT I
|- - F} soemto
| Receiver I g[wnﬂ
I 500 RF Cable | i
I I
| I
| I
| | O
I 1
I I
I 1
I |
| |
I 1
I I
| P = i P
I - . 3c) | -
I P Bonded to horizontal 40 cm to vertical (S
| ground plane reference plane I .
S e e e e e e e e e e e . e . e e . e e . . . e e L
AMH = Artificial mains network (LISH)
AE = Assoclated equipment -
EUT = Equipment under test
ISH = Impedance stabilization network System Simulator
3.6.5Test Result of AC Conducted Emission
Please refer to Appendix B.
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3.7 Antenna Requirements
3.7.1Standard Applicable

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. 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 provisions of this section. The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.
This requirement does not apply to carrier current devices or to devices operated under the provisions
of § 15.211, 15.213, 15.217, 15.219, 15.221, or § 15.236. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with § 15.31(d),
must be measured at the installation site. However, the installer shall be responsible for ensuring that

the proper antenna is employed so that the limits in this part are not exceeded.

3.7.2 Antenna Anti-Replacement Construction

Antenna permanently attached.
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4 List of Measuring Equipment

Instrument | Brand Name Model No. Serial No. |Characteristics Cal:)b;?etion Test Date Due Date Remark
Hygrometer | TECPEL DTM-303A | TP201996 N/A Nov. 01, 2024 '\113(2/0'.015{;,220()224; Oct. 31, 2025 E:Tolj‘gg_ﬁi‘;
Power Sensor|  DARE RPR3006W 152)0(()&)3;12842;) 10MHz~6GHz | Jan. 10, 2024 N:,Zvc',ofs’,zfcffi Jan. 09, 2025 ?Toﬁg;.ﬁi?
Aiifl;;'er ggmzs‘ FSV40 101566 10Hz~40GHz | Aug. 23, 2024 l\lljczavc'.ofé,zzoozzt Aug. 22, 2025 E:T";g:_ﬁi?
S",‘\’/il;zf;(’;go' Burgeon ETF-058 Ec(:ég?;)g“ N/A May 20, 2024 '\é)(;"élof’éyzzogz“; May 19, 2025 ?Tol_ri‘gg_cl_t'i‘;
soware | sporon | FULIIG| VA omamearem|  MA  [bec oo MA | ot
Loop Antenna ';Z’L‘\?vzé‘ HFH2-22 100488 | 9kHz~30MHz | Aug. 29, 2024 %1\2.01343200224; Aug. 28, 2025 (osg:i;gi?n
Bilog Antenna |  TESEQ oggéz%)lélégli- 47020 & 06 | 30MHz~1GHz | Oct. 05, 2024 'E(;\g.ofzi,zzooz;; Oct. 04, 2025 (osgiigg?gv)
Amplifier SONOMA 310N 421581 N/A Jul. 11, 2024 %‘2‘2.0&’2200224; Jul. 10, 2025 (osg:i;gi?n
D%}Z%Eg?r?d RFSPIN DRH18-E  |LE2CO4A18EN| 1GHz~18GHz | Jul. 11, 2024 %1\2_054,22002;; Jul. 10, 2025 (osg:igg?gv)
SHF-ENF Horn) SCAVIARZEE | gA 9170 1224 | 18GHz-40GHz | Jun. 24, 2024 I\IID()e\I(;.Oféi,ZZ()()ZZLlA; Jun. 23, 2025 (osgiigg?gv)
Amplifier EMEC EMOL1G18GA | 060877 N/A Sep. 27, 2024 %1\2_054,22002;; Sep. 26, 2025 (osg:igg?gv)
Preamplifier EMEC EM18G40G 060873 18-40GHz | Sep. 02, 2024 %‘2‘2_013’42200224‘; Sep. 01, 2025 (osg:i;g?gv)
Aﬁggi\r Keysight N9O10B | MY62170278 | 10Hz~44GHz | Sep. 24, 2024 %‘;‘2.034’2200224‘; Sep. 23, 2025 (osgiigg?:\/)
52’2;3:: Keysight N9038B MY62210111 | 20Hz~8.4GHz | Sep. 03, 2024 %2\2.013422002;; Sep. 02, 2025 (osggigg?:\()
Hygrometer | TECPEL DTM-303A | TP211469 N/A Jan. 03, 2024 %12_034,22002;; Jan. 02, 2025 (osgai;g?:\()
Controller EMEC EM1000 N | ool | e %c;vc',ofzi,zzoozzt N/A (o?giigg?:\/)
Antenna Mast | ChainTek MBS-520-1 N/A 1m~4m N/A 'Eiﬁ_ofa,zféfj N/A (ogggigg?:\()
TurnTable | ChainTek T-200-S-1 N/A 0~360 Degree N/A %‘;‘2_01342200224; N/A (osgai;g?:\()
Software Audix 6.0982212_20191 RK-002347 N/A NA o | A (Osé‘gi;‘gf’:w
RFCaple | g oRY | SUCOPLEX 1 goags1ia | oknz-30MHz | Mar. 06, 2024 l\llaoevc'.ofzi,zzoozzﬁ Mar. 05, 2025 (oié‘ﬂfgf’ﬁn
e | | SRS (OO un | co o [0 2 |
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Instrument | Brand Name Model No. Serial No. |Characteristics Cal:)b;?etlon Test Date Due Date Remark
AC Power . Conduction
Source ChainTek APC-1000W N/A N/A N/A Nov. 11, 2024 N/A (CO05-HY)
EMI Test Rohde & Conduction
Receiver Schwarz ESR3 102388 9kHz~3.6GHz | Dec. 06, 2023 | Nov. 11, 2024 | Dec. 05, 2024 (CO05-HY)
Hygrometer Testo 608-H1 34913912 N/A Oct. 14, 2024 | Nov. 11, 2024 | Oct. 13, 2025 | conduction
(CO05-HY)
Rohde & Conduction
LISN Schwarz ENV216 100080 9kHz~30MHz | Dec. 08, 2023 | Nov. 11, 2024 | Dec. 07, 2024 (CO05-HY)
Rohde & Conduction
Software Schwarz EMC32 N/A N/A N/A Nov. 11, 2024 N/A (CO05-HY)
. SCHWARZBE Conduction
Pulse Limiter CK VTSD 9561-F N 00691 N/A Jul. 30, 2024 | Nov. 11, 2024 | Jul. 29, 2025 (CO05-HY)
LISN Cable MVE RG-400  |MQT24082501 N/A Oct. 15, 2024 | Nov. 11, 2024 | Oct. 14, 2025 | Conduction
(CO05-HY)
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5 Measurement Uncertainty

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

Measuring Uncertainty for a Level of Confidence 3.7 dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 6.6 dB
of 95% (U = 2Uc(y)) '

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

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

5.2dB

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

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

5.0dB

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

Measuring Uncertainty for a Level of Confidence 57dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

Report Number : FR402225C

Test Engineer:

Junyu Jhou

Temperature:

21~25

°C

Test Date:

2024/11/5~2024/12/18

Relative Humidity:

51~54

%
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TEST RESULTS DATA
6dB and 99% Occupied Bandwidth

Report Number : FR402225C

2.4GHz Band MIMO

Data e, 99% Occupied BW 6dB BW 6d3 gw .
Mod. NTY CH. (MHz) (MHz) Limit Pass/Fail

Rate (MHz)

(MHz)
Ant6 Ant7 Ant6 Ant7

11b (1Mbps| 2 1 2412 13.04 13.09 8.08 8.06 0.50 Pass
11b |1Mbps| 2 6 2437 13.07 13.53 8.54 9.03 0.50 Pass
11b (1Mbps| 2 11 2462 13.15 13.47 8.07 8.05 0.50 Pass
11g |6Mbps| 2 1 2412 16.45 16.38 16.06 15.72 0.50 Pass
11g (6Mbps| 2 6 2437 16.53 16.61 16.28 16.32 0.50 Pass
11g (6Mbps| 2 11 2462 16.47 16.41 16.29 16.30 0.50 Pass
HT20 | MCSO| 2 1 2412 17.59 17.56 16.65 16.34 0.50 Pass
HT20 [ MCSO| 2 6 2437 17.65 17.69 16.53 17.55 0.50 Pass
HT20 | MCSO| 2 11 2462 17.62 17.59 17.17 17.27 0.50 Pass
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TEST RESULTS DATA

Average Output Power

Report Number : FR402225C

2.4GHz Band MIMO
Average Conducted EIRP
EIRP

Data Freq. Ul PC?W?F DGf Power qugr Pass
Mod- | Rate N1 O | (Miz) RS AL (e (dBm) aemy | P

(dBm) (dBm) (dBm)

Ant6 | Ant7 [ SUM | Ant6 | Ant7 [ Ant6 | Ant7 | Ant6 | Ant7 | Ani6 | Ant7

11b (1Mbps| 2 1 2412 | 19.32 | 20.00 | 22.68 30.00 1.81 24.49 36.00 Pass
11b (1Mbps| 2 6 2437 [ 19.65 | 20.00 | 22.84 30.00 1.81 24.65 36.00 Pass
11b (1Mbps| 2 11 2462 | 20.12 | 20.34 | 23.24 30.00 1.81 25.05 36.00 Pass
11g (6Mbps| 2 1 2412 (17.41| 17.68 | 20.56 30.00 1.81 22.37 36.00 Pass
11g |6Mbps| 2 6 2437 | 19.77 | 20.07 | 22.93 30.00 1.81 24.74 36.00 Pass
11g (6Mbps| 2 11 2462 | 17.31| 17.71 | 20.52 30.00 1.81 22.33 36.00 Pass
HT20 | MCSO| 2 1 2412 | 16.91 | 17.16 | 20.05 30.00 1.81 21.86 36.00 Pass
HT20 | MCSO| 2 6 2437 | 20.10 | 20.28 | 23.20 30.00 1.81 25.01 36.00 Pass
HT20 | MCSO| 2 11 2462 | 17.02 | 17.40 | 20.22 30.00 1.81 22.03 36.00 Pass
VHT20{ MCSO| 2 1 2412 | 16.81 | 17.06 | 19.95 30.00 1.81 21.76 36.00 Pass
VHT20| MCSO| 2 6 2437 | 20.00 | 20.18 | 23.10 30.00 1.81 2491 36.00 Pass
VHT20{ MCSO| 2 11 2462 | 16.92 | 17.30 | 20.12 30.00 1.81 21.93 36.00 Pass

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

Peak Power Spectral Density

Report Number : FR402225C

2.4GHz Band MIMO
Peak PSD DG PeiﬁtSD
Mod. | P32 \rd ch. | Fred: (dBm/3kHz) (dBi) (dBm/3kHz) Pass/Fail
Rate (MHz)
Ant6 Ant7 Wgrgf | Ane Ant7 Ant6 Ant7

11b |IMbps| 2| 1 | 2412 | -343 2.69 0.32 4.19 8.00 Pass
11b |iMbps| 2| 6 | 2437 | -2.30 2.06 0.95 4.19 8.00 Pass
11b |IMbps| 2| 11 | 2462 | -2.60 2.09 0.92 4.19 8.00 Pass
11g |6Mbps| 2| 1 | 2412 | -7.30 741 4.29 4.19 8.00 Pass
11g |6Mbps| 2| 6 | 2437 | -5.73 5.71 2.70 4.19 8.00 Pass
11g |6Mbps| 2| 11 | 2462 | -7.39 732 431 4.19 8.00 Pass
HT20 [MCSO| 2| 1 | 2412 | -8.17 7.89 -2.88 4.19 8.00 Pass
HT20 [MCSO| 2| 6 | 2437 | -527 5.40 2.26 4.19 8.00 Pass
HT20 [MCSO| 2| 1L | 2462 | -8.89 7.70 .69 4.19 8.00 Pass
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TEST RESULTS DATA
6dB and 99% Occupied Bandwidth

2.4GHz Band MIMO

BEia = RU 99% Occupied BW 6dB BW 6dB BW
Mod. NT{ CH. reg. Config (MHz) (MHz) Limit Pass/Fail

Rate (MHz)

(MHz)
Ant6 Ant7 Ant6 Ant7

HE20 [ MCSO| 2 1 2412 | Full 18.90 18.90 18.38 17.69 0.50 Pass
HE20 [ MCSO| 2 6 2437 | Full 19.02 19.10 18.75 18.81 0.50 Pass
HE20 [ MCSO| 2 11 2462 | Full 18.95 18.93 18.86 18.53 0.50 Pass
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TEST RESULTS DATA

Average Output Power

Report Number : FR402225C

2.4GHz Band MIMO

Average Conducted EIRP EIRP
Data Freq. RU_ Conducted Pt_)w_er DG_ e qugr Pass
Mod. | ooie [NTY CH. (MH2) Config Power Limit (dBi) (dBm) Limit /Fail

. (dBm) (dBm) (dBm)

Ant6 | Ant7 | SUM [ Ant6 | Ant7 | Ant6 | Ant7 | Ant6 [ Ant7 | Ant6 | Ant7

HE20 [ MCSO| 2 1 2412 | Full | 17.01 | 17.26 | 20.15 30.00 181 21.96 36.00 Pass
HE20 [ MCSO| 2 1 2412 | 26/0 | 8.80 | 8.90 |11.86 30.00 181 13.67 36.00 Pass
HE20 [ MCSO| 2 1 2412 | 52/37 | 10.54 | 10.70 | 13.63 30.00 181 15.44 36.00 Pass
HE20 [ MCSO| 2 1 2412 |106/53| 14.30 | 14.34 [ 17.33 30.00 181 19.14 36.00 Pass
HE20 [ MCSO| 2 6 2437 | Full | 20.20 | 20.38 | 23.30 30.00 181 25.11 36.00 Pass
HE20 | MCSO| 2 6 2437 | 26/4 | 10.50 | 10.81 | 13.67 30.00 181 15.48 36.00 Pass
HE20 [ MCSO| 2 6 2437 | 52/38 | 13.53 | 14.16 | 16.87 30.00 181 18.68 36.00 Pass
HE20 | MCSO| 2 6 2437 |106/53| 16.05 | 16.78 | 19.44 30.00 181 21.25 36.00 Pass
HE20 [ MCSO| 2 11 2462 | Full | 17.12 | 17.50 | 20.32 30.00 181 22.13 36.00 Pass
HE20 |MCSO| 2| 11 | 2462 | 26/8 | 7.37 | 6.95 |10.18 30.00 181 11.99 36.00 Pass
HE20 [ MCSO| 2 11 2462 | 52/40 | 10.45 | 10.05 | 13.26 30.00 181 15.07 36.00 Pass
HE20 | MCSO| 2 | 11 | 2462 [106/54| 13.88 | 13.92 | 16.91 30.00 181 18.72 36.00 Pass

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

Peak Power Spectral Density

Report Number : FR402225C

2.4GHz Band MIMO

“U Peak PSD DG Pef:‘mFi’tSD

Mod. | P2 I\rd cH. | Fred: Config (dBm/3kHz) (dB) (dBm/3kHz) Pass/Fail
Rate (MHz)

' Ant6 Ant7 Wgrgi" 1 ane Ant7 Ant6 Ant7
HE20 |MCSO| 2| 1 | 2412 | Full | -8.09 -8.00 -4.99 4.19 8.00 Pass
HE20 [MCSO| 2| 1 | 2412 | 26/0 | -8.19 -8.08 5.07 4.19 8.00 Pass
HE20 [MCSO| 2| 1 | 2412 | 52/137| -8.40 -8.10 5.09 4.19 8.00 Pass
HE20 [MCSO| 2| 1 | 2412 |106/53] -8.13 8.27 512 4.19 8.00 Pass
HE20 |MCSO| 2| 6 | 2437 | Full | -5.87 5.21 2.20 4.19 8.00 Pass
HE20 |[MCSO| 2| 6 | 2437 | 26/4 | -6.08 5.31 2.30 4.19 8.00 Pass
HE20 |MCSO| 2| 6 | 2437 | 52/38| -6.16 5.81 2.80 4.19 8.00 Pass
HE20 |[MCSO| 2| 6 | 2437 |106/53| -6.07 5.62 261 4.19 8.00 Pass
HE20 |MCSO| 2 | 11 | 2462 | Full | -8.37 -8.32 531 4.19 8.00 Pass
HE20 |MCSO| 2 | 11 | 2462 | 26/8 | -8.89 -8.58 557 4.19 8.00 Pass
HE20 |MCSO| 2 | 11 | 2462 | 52/40| -8.68 -8.89 5.67 4.19 8.00 Pass
HE20 | MCSO| 2 | 11 | 2462 |106/54] -8.73 8.86 572 4.19 8.00 Pass

Measured power density (dBm) has offset with cable loss.
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ssamonias. FCC RADIO TEST REPORT Report No. : FR402225C

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

6dB Bandwidth 99% Occupied Bandwidth
Spectrum 2 Spectrum 2
Ref Level 30.00 d8m Offset 23.20 db & RBW 100 kHz Ref Level 30.00 d8m Offset 23.20 db & RBW 300 kHz
o Att 20 B SWT 10.1 ms & VBW 300 kHz  Mode Sweep po Att 20 dB  SWT 10.1ms & VBW 1MHz Mode Sweep
[@ 1Pk view [@ 1Pk view
M1[1] 3.65 dBm)| M1[1] 11.27 dBm)|
2.40795000 GHz| " 2.41149010 GHz|
20 dém D2[1] 0.40 dB| 20 - Occ Bw 13.043695630 MHz
8.07800 MHz| » T
T " VT,
...... 1 d - 3 ) Wy
T Y YN P W Pp" Y e
Bdb fosl\ A\ Sl v b,
/ \ o ' w,
e[y, \ IWL A id \
104 AR S 204 o k)
A ki ‘U\ f
- '\ 30 di " R MM p
) . s -
—?15%" T LA™
K M o
0 d
-50 df
-40 dBm 0 4d
50 CF 2.412 GHz 10001 pts Span 50.0 MHz
Marker
=60 df Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
M1 1 2.4114901 GHz 11.27 dBm
T1 1 2.40556064 GHz -3.71 dBm Occ Bw 13.04369563 MHz
CF 2.412 GHz 10001 pts Span 20.0 MHz T2 1 2.41860434 GHz -4.05 dBm
] WRannD e ] [TRERRE ]

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

Ref Level 30.00 dem  Offset 23.20 db & RBW 100 kHz RefLevel 30.00 dem  Offset 23.20 db & RBW 200 kHz

po Att 20 B SWT 10.1 ms @ VBW 300 kHz  Mode Sweep po Att 20 B SWT 10.1ms @ VBW 1 MHz Mode Sweep
[@ 17k view @17k view

Mi[1] 0.07 dBm M1[1] 9.65 dBm

2.40410200 GHz P 2.40787540 GHz
20 dBm D2[1] 0.08 dB| = Occ Br 16.448355164 MHz
16.06000 MHz| M
| | e *

10 d

D1 6,151 dBm | e 1 ) A‘r A_—‘-}
TR A P o P VRO % VPR AP T PPN o J ]
. 1T V \ o
-10 “ ::: d l Mh |

50 o

-40 dBm so0d

= CF 2.412 GHz 10001 pts Spon 50.0 MHz

Marker

-60 d Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 2.4078754 GHz 9.65 dbm
1 1 2.40384082 GHz 2.11 dBm Oce Bw 16.448355164 MHz

CF 2.412 GHz 10001 pts Span 20.0 MHz T2 1 2.42028917 GHz 1.01 dBm

- — . e —
) [ EERREERC ] ) CRRRAED e

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

TEL : 886-3-327-0868

Page Number 1 A2-1 of 28
FAX : 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR402225C

<802.11n HT20>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum 2 Spectrum 2
Ref Level 30.00 d8m Offset 23.20 db & RBW 100 kHz Ref Level 30.00 d8m Offset 23.20 db & RBW 300 kHz
o Att 20 dB  SWT 10.1 ms & VBW 300 kHz  Mode Sweep po Att 20 dB  SWT 10.1ms & VBW 1MHz Mode Sweep
[@ 1Pk View @ 1Pk View
M1[1]) 0.10 dBm)| M1[1] 8.98 dBm)|
2.40412200 GHz " 2.41555460 GHz|
20 di D2[1] 0.11 dB =0 Occ Bw 17.588241176 MHz
16.64600 MHz| 10 d M1
10d ’MM‘\M“M
D1 6.093 dér 1 od f
- L A DUD;G,JAJ oy L“lm\- ™ uﬂ.u..JL..unJ. “.Juunlm.h_lhl 02 f \
02 0,093 den y ¥ W Y v 0 d /
/ h\
o \ o }rx‘ N
I— W it PN
-30 df
-50 df
-0 df 60 d
S0 d
CF 2.412 GHz 10001 pts Span 50.0 MHz
Marker
=60 df Type | Ref | Trc | X-value 1 ¥-value |__Function | Function Result |
M1 1 2.4155546 GHz 8.98 dBm
T1 1 2.40326587 GHz 1.99 dBm Occ Bw 17.588241176 MHz
CF 2.412 GHz 10001 pts Span 20.0 MHz T2 i 2.42085411 GHz 1.30 dBm
] [TERRE] ] QiR e

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 ko Spectrum ko
Ref Level 30.00 d8m  Offset 23.29 db & RBW 100 kHz Ref Level 30.00 d8m  Offset 23.29 db & RBW 300 kHz
jo Att 20 0B SWT 10.1 ms & YBW 300 kHz  Mode Sweep po Att 20 0B SWT 10.1ms @ YBW 1 MHz Mode Sweep
[@ 17k view [@ 17k view
M1[1] 1.37 dBm)| M1[1] 11.17 dBm)|
2.40307250 GHz| . 2.40958020 GHz|
20 di D2(1] 0.02 dB| =0 M1 Occ Bw 18.903109689 MHz
18.38250 MHz| T
| | lod T
| ! # 1
od 4
i \ -10 di \I‘
| N J AN
\ - o W
" Pl
-50 df
-60 df
o d CF 2.412 GHz 10001 pts Span 50.0 MHz
Marker
-60 d Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4095802 GHz 11.17 dBm
T1 1 2.40260094 GHz 4.50 dBm Occ Bw 18.903109689 MHz
CF 2.412 GHz 10001 pts Spon 25.0 MHz T2 1 2.42150405 GHz 4.38 dBm
) QR wa ) [ EERREERC ]

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

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6

MIMO Ant 7
Ref Level 30.00 d8m Offset 23.16 db & RBW 3 kHz

&)
Ref Level 30.00 d8m Offset 23.17 db & RBW 3 kHz
o Att 20dB  SWT 143 ms & VBW 10 kHz  Mode Sweep po Att 20 de  SWT 151 ms & VBW 10 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 2.30 dBm)| M1[1] 2.06 dBm)|
2.4376530 GHz 2.4376625 GHz

20 dBm 20 dBm

10 o 10 o

od L1 od ML

104 ‘ r| | h\wlm\lul .‘ll‘\uly!}b“ MHKJ’!\“! K"lhlyll\‘df\llrll\]\ﬂ'ﬂl“tﬁyv L#-llnjlrm{”h” Mflji li \ 104 M‘]‘ ‘Nt"‘l bl 'J:!ﬂ‘wm‘lu, JLIJV!ILV\’H{«“ Hl A l wi liTl

PUPT i | h
byt | gy i I

W bl | [kt ke ﬂ v, i

WW }r Y T i
) ‘ I p

_30 dat! 1 -30 df

=400 df =400 df
=50 df =50 df
-6 df 60 df
CF 2.437 GHz 1001 pts Sp_ﬂn 12.816 MHz CF 2.437 GHz 1001 pts Span 13.539 MHz

l ) SRRRARED e l

) T e

<802.11g>

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6 MIMO Ant 7
Spectrum k2 Spectrum k2
Ref Level 30.00 d8m Offset 23.16 db & RBW 3 kHz Ref Level 30.00 d8m Offset 23.17 db & RBW 3 kHz
po Att 20 de  SWT 272 ms & VBW 10 kHz  Mode Sweep po Att 20 de  SWT 272 ms & VBW 10 kHz  Mode Sweep
|@ 1Pk Max |@ 1Pk Max
M1[1]) 5.73 dBm)| M1[1]) 5.71 dBm)|
2.4376095 GHz| 2.4394945 GHz|
20 dBm 20 dBm
10 d 10 d
od o 0de i
o L OO RTYTONY NRTUPPLIR (YT R LY YUY T TYI T o N TRTRTYE ITEL ATy LI unmm | AT IR
K A CaC A UL A LA LA B L AR LA A nw-»-.m\l\,.l R RERNES E KRR L u\
-20 df | -20 df ‘I
] T / I,
04 W i 04 AL il
u B o "
I ! oY e,
R - o gl -
i Tiuf | A i
=50 d =50 d
-6 df 60 df
CF 2.437 GHz 1001 pts Span 24.423 MHz CF 2.437 GHz 1001 pts Span 24.477 MHz
g _— g
) WRNRARAED W [ il ) (]

TEL : 886-3-327-0868 Page Number 1 A2-3 of 28
FAX : 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT Report No. : FR402225C

<802.11n HT20>

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6 MIMO Ant 7
Spectrum 2 Spectrum 2
Ref Level 30.00 d8m Offset 23.16 db & RBW 3 kHz Ref Level 30.00 d8m Offset 23.17 db & RBW 3 kHz
o Att 20 de  SWT 276 ms & VBW 10 kHz  Mode Sweep po Att 20 de  SWT 293 ms & VBW 10 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
M1[1] 5.27 dBm)| M1[1] 5.40 dBm)|
2.4413340 GHz 2.4385255 GHz
20 dBm 20 dBm
10 o 10 o
0B o 0 de M1
1o TP REYTUTTY FEVIRIVN IO YTORTA [PUWR TR ARTE (T T AP 1o vdbe bt st dboacd o Lotk on btk it o il
rww M"‘V'”“‘«"f“"”“W“Lfl [hd naadilo iaaEak iedanaa bt /M.,u LR AL UL S Iv ViAo ehasasas i beh i W\
20 di -20 de
! I i ]
lﬂ ly A i
0 d " th a0 d M g’
o by N A
. ;.u‘.}.‘ Wy 40 ",d‘ L
M o, i Wy
o ‘llh‘la
50 di -50 d
-6 df 60 df
CF 2.437 GHz 1001 pts Span 24.792 MHz CF 2.437 GHz 1001 pts Span 26.331 MHz
g _— g
[ 11 ) SRRRARED e [ 11 ) [T IR

<802.11ax HE20>

Maximum Power Density Plot (dBm/3kHz)
MIMO Ant 6 MIMO Ant 7
Spectrum c.'?J Spectrum c.'?J
Ref Level 30.00 d8m Offset 23.16 db & RBW 3 kHz Ref Level 30.00 d8m Offset 23.17 db & RBW 3 kHz
po Att 20 de  SWT 313 ms & VBW 10 kHz  Mode Sweep po Att 20 de  SWT 314 ms @ VBW 10 kHz  Mode Sweep
|@ 1Pk Max |@ 1Pk Max
M1[1] 5.87 dBm)| M1[1] 5.21 dBm)|
2.4429833 GHz| 2.4422693 GHz|

20 dBm 20 dBm

10 d 10 d

0db o 0db o

104 SR P AT A..HJJM.A. 4 g bl iphl Iw AV 10 d bl Meinlufllie dsuiy . urJ'.IMJIJ-MJFLUA‘“IIIIHlillﬂ\ll/\ mn

e e i | e At W
-20 de 20 df
.f h | 'h
-30 df 1 -30 df -
ldr WJ“L“ N }.{\M‘ Ty 'Lk‘
I W, i ly
i Pt o e LT
=50 d =50 d
-6 df 60 df
CF 2.437 GHz 1001 pts Epn_ll 28.1175 MHz CF 2.437 GHz 1001 pts Epn_ll 28.2075 MHz
[ il ) WRNRARAED W L 11 ) WRNRARAED W
TEL : 886-3-327-0868 Page Number 1 A2-4 of 28
FAX : 886-3-327-0855
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Band Edges and Spurious Emission|
Number of TX = 2, Ant. 6 (Measured)

Test Mode : 802.11b

Test Channel : |01

100kHz PSD reference Level
(Specrum ) &

Ref Level 30,00 dBm  Offset 23.20 dB & RBW 100 kHz

Channel 01 Plot
(Specrum ) =)

Ref Level 20.00 dBm  Offset 23.29 B @ RBW 100 kHz
o att 20d8  SWT  1.1ms @ VBW 300 kHz Mode Sweep I att 20 dB  SWT 9 ms @ VBW 300 khz _ Mode Sweep
(@ 1Pk Max (@ 1Pk View
Mi[1] 10.19 dBm| Mi[1] 30.97 dBm)
2.4109955 GHz 2.3959930 GHz
20 dBm 10 dBm WM
“
10d : T = 0 dBm
T = == Y n I
P AT P W |, 1 A
NS L/ ~ N
0 dam—fpens » hEE L 104 . 4
./ N \
10yl o ol 610 dén } {
11
20 d 30 d ) 1

o wmmwwmf’ i N

<50 df -60 df
-60 di =70 di
F1
CF 2.412 GHz 1001 pts Span 12.117 MHz Start 2.31 GHz B001 pts Stop 2.445 GHz
3 —ian 12 I
] O )

] C )

Spurious Emission 30MHz~1GHz Spurious Emission 1GHz~26.5GHz

Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 23.29 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 23.29 dB & RBW 100 kHz
}o Att 10dB  BWT 30.1ms @ VBW 300 kHz Mode Sweep fo ALt 10dB BWT 255 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
mi[1] 53.98 dBm mi[1] 8.88 dBm)|
B879.5140 MHz| " 2.411380 GHz
10 dBm: 10 dBm 2[1] 48.53 dBm
15.534940 GHz|
0 dBmr 0 dé
-10 di -10 di
=mei-) 810 dEs & 810 dEs
-30 d -30 df
-40.d -40.d
-50 d T -50d
=70 di =70 di
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
] [ ] [
TEL : 886-3-327-0868 Page Number 1 A2-5 of 28
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Test Mode : 802.11b

Test Channel : |06

100kHz PSD reference Level Channel 06 Plot

Spectrum ‘%’J
Ref Level 30.00 dBm  Offset 23.16 2 @ RBW 100 kHz
o att 20d8_ SWT _ 1.1ms @ VBW 300 kHz _Mode Sweep
(@ 1Pk Max
Mi[1] 9.85 dBm)
2.4374990 GHz
20 dBm
M1
10d e, i (S
P IS S N P A S
J MIPha Ll e ol
0 dem
N\ S
I

-10 dé I

-20 d

-30 df

-40 d
-50 d
-0 i
CF 2.437 GHz 1001 pts Span 12.816 MHz

- s
] [

Spurious Emission 30MHz~1GHz Spurious Emission 1GHz~26.5GHz

Spectrum ‘%’J Spectrum ‘%’J
Ref Level 20,00 dBm  Offset 23.16 dB & RBW 100 kHz Ref Level 20,00 dBm  Offset 23.16 dB & RBW 100 kHz
}o Att 10de  SWT 30.1ms @ VBW 300 kHz Mode Sweep fo ALt 10de  SWT 255 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
mi[1] 54.37 dBm mi[1] 9.41 dBm)|
814.2030 MHz| M1 2.438580 GHz
10 dBm: 10 dBmi 2[1] 8.64 dBm)|
15.665840 GHz|
0 dem: 0 de
-10d -10d
0-6i8 20.150 dBs 0o 20.150 dBs
-30 df -30 df
-40.d -40.d
.
-50d -50 dgm
%MWW |
=70 di -70d
Start 30.0 MHz 30001 pts. Stop 1.0 GHz Start 1.0 GHz 30001 pts. Stop 26.5 GHz
1 ] WD W 1 ] WD W
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR402225C

Test Mode : 802.11b

Test Channel :

11

100kHz PSD reference Level

Channel

11 Plot

Spectrum o Spectrum o
Ref Level 30.00 dBm  Offset 23.29 B @ RBW 100 kHz Ref Level 20.00 dBm  Offset 23.29 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] 11.58 dBm| Mi[1] 43.55 dBm)
2.4609970 GHz 2.4850140 GHz
20 dBm 10 dBm i
M1
I A
10d . A T e T~ ) 0 dem ﬁ
\ N "\ 7 e LS \
A e,
LI S A | L Ih‘
0 dem: - -10 di
\ 7 N i J
N \\ 5~ !
/ L o
_10wd £ Py Yo r,-,f,u B i
-20 d -30 d I“Jl M “
! s
o gy f V“\ :
VWHV ‘ l l\ R T
,‘M.x wliail sl o Ly Dl bk "
-40 dBm -50 dBm - = — ——
-50 d -60
-0 i -70 di
Il
CF 2.462 GHz 1001 pts Span 12.102 MHz Start 2.43 GHz BO01 pts Stop 2.565 GHz
O -
L JL ] [ TERERERE ] L I

Spurious Emission 30MHz~1GHz

Spurious Emission 1GHz~26.5GHz

Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 23.29 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 23.29 dB & RBW 100 kHz
fo ALt 10dB BWT 30.1ms @ VBW 300 kHz Mode Sweep fo ALt 10dB BWT 255 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
™Mi[1] 54.22 dBm) ™Mi[1] 9.74 dBm)|
933.8640 MHz| M1 2.460680 GHz
10 dBm: 10 dBifi 2[1] 48.18 dBm
15.602940 GHz|
0 dBmr 0 dé
-10 di -10 di
20 dem—i° 420 dBn; 20 a8 0 420 dBn;
-30 df -30 df
-40.d -40.d
M2
-50 dBm - -50 dgm 1
MWMWWW (™
=70 di =70 di
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
- — - —_—
[ )i ] W [ N ] WD W
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Test Mode : (802.11g Test Channel : |01
100kHz PSD reference Level Channel 01 Plot
Spectrum o Spectrum o
Ref Level 30,00 dBm  Offset 23.29 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 23.29 dB & RBW 100 kHz
jo Att 20dB SWT 1ms @ VBW 300 kHz  Mode Sweep jo Att 20dB SWT 8 ms @ VBW 300 kHz  Mode Sweep
@10k Max @10k view
mi[1] 6.26 dBm mi[1] 33.97 dBm
2.4194850 GHz| 2.3998570 GHz|
20 dBm }‘ 10 dBm
10 d 0 dBmr
Al ™ I \
o dom ol Sl g ‘VW'L preo st o, Vg o
] I \ [ \
-10d Jl T -20d [' \l
/ \ D1 -23.740 dBn
F ", / h
20d ,#’ﬁ o -30d -
L iy o )
o “ W L
-40 dBm - m: — —
<50 df -60 df
-60 di =70 di
F1
CF 2.412 GHz 1001 pts Span 24.09 MHz Start 2.31 GHz B001 pts Stop 2.445 GHz
3 —SbnZ I — 2
[ )i ] Rl [ )i ] W
Spurious Emission 30MHz~1GHz Spurious Emission 1GHz~26.5GHz
Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 23.29 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 23.29 dB & RBW 100 kHz
fo ALt 10dB BWT 30.1ms @ VBW 300 kHz Mode Sweep fo ALt 10dB BWT 255 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
mi[1] 54.60 dBm mi[1] 3.37 dBm)|
878.2210 MHz| 2.411380 GHz
10 dBm: 10 dBm: 2[1] 8.74 dBm)|
M1 15.622490 GHz|
0 dBmr 0 dé
-10 di -10 di
-20 di -20 di
D1 -2 0 dBn D1 -2 0 dBn
30 df -30 df
-40.d -40.d
50 dm - 50 dm I
=70 di =70 di
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
I T 3 —
L JU )| | SECRERE ] L JL ] | SECRERE ]
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Test Mode : |802.11g

Test Channel : |06

100kHz PSD reference Level Channel 06 Plot

Spectrum ‘%’J
Ref Level 30,00 dBm  Offset 23.16 & & RBW 100 kiz

jo Att 20 dB  SWT 1ms @ VBW 300 kHz  Mode Sweep
(@ 1Pk Max

Mi[1] 9.75 dBm

2.4394885 GHZ|
20 dém

M1
10 df

¥

; T .
it w'dluw i el .N-'-«W wﬂJJ“\"""" \"JlL"‘L-" '\I"JWV"‘
gl ‘

L}
ot

|
-
-30d

CF 2.437 GHz 1001 pts

Span 24.423 MHz
St 2
] [

Spurious Emission 30MHz~1GHz Spurious Emission 1GHz~26.5GHz

Spectrum ‘%’J Spectrum ‘%’J
Ref Level 20.00 dBm  Offset 23.16 2 @ RBW 100 kHz Ref Level 20.00 dBm  Offset 23.16 2 @ RBW 100 kHz
o Att 10de  SWT _ 30.1ms @ VBW 300 kHz Mode Sweep o Att 10d8  SWT 255 ms @ VBW 300 kHz Mode Sweep
[@ 1Pk View [@ 1Pk View
mi[1] 53.90 dBm mi[1] 5.71dBm
945.8600 MHz| 2.434330 GHz
10 dBm 10 d@m 2[1] 8.53 dBm|
15.583390 GHz
0 dem 0de
-10 di -10 di
0-¢8 20.250 dbs 0-¢l 20.250 dbs
-30 d -30 d
-40 d -40 d
-50 d -50 d
Y
-70 di -70 di
Start 50.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
y I y
] RN W

) C )
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR402225C

Test Mode : |802.11g

Test Channel :

11

100kHz PSD reference Level

Channel 11 Plot

Spectrum o Spectrum o
Ref Level 30.00 dém  Offset 23.20 d& & RBW 100 kHz Ref Level 20,00 dém  Offset 23.20 d & RBW 100 kHz
I att 20 s 8WT ims @ VBW 300 khz _Mode Sweep I att 20 s 8WT 9 ms @ VBW 300 khz _ Mode Sweep
(@ 1Pk Max (@ 1Pk view
Mi[1] 6.17 dBm)| Mi[1] 44.10 dBm
2.4557495 GHz 2.5351940 GHz
20 dBm 10 dBm
10d t 0 dBm
11
s, /JTM ittt oot nflmgnd )
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Test Mode : 802.11n HT20

Test Channel : |01

100kHz PSD reference Level

Channel 01 Plot

Spectrum
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Test Mode : 802.11n HT20

Test Channel : |06

100kHz PSD reference Level

Channel 06 Plot

Spectrum

(=]

Ref Level 30,00 dBm  Offset 23.17 dB & RBW 100 kHz
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Test Mode : 802.11n HT20

Test Channel :

11

100kHz PSD reference Level

Channel 11 Plot

Spectrum o Spectrum o
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Test Mode : |802.11ax HE20_ Full RU

Test Channel : |01

100kHz PSD reference Level

Channel 01 Plot
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o att 20 dB  SWT ims @ VBW 300 khz _Mode Sweep o att 20 dB  SWT 9 ms @ VBW 300 khz _ Mode Sweep
(@ 1Pk Max (@ 1Pk view
Mi[1] 6.96 dBm)| Mi[1] 34.10 dBm)
2.4169823 GHz 2.3997050 GHz
20 dBm 10 dBm
10d ‘KI 0 dem ;
" \ A\
. S Mo st eonfl s " .wmnaq‘mmv LS b e .»\Ju _,\..ﬁm\ 104 ‘ |
’
| | | \
10 d | -20 di 1
| \ D1 -23.040 dBrm t -
4 | i
20 d v -30 df
[ N
A "y,
-30 dBs- s o -40
o o, |
o~ W,.Luh [ TIPRTNGTON | 75 TETOON ¥ Lo
-40 dBm -50 dBm = —
-50 d -60
-60 d -70 di
F1
CF 2.412 GHz 1001 pts Span 26.5275 MHz Start 2.31 GHz BO01 pts Stop 2.445 GHz

L JU ] WA

Spurious Emission 30MHz~1GHz

Spurious Emission 1GHz~26.5GHz

Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 23.34 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 23.34 dB & RBW 100 kHz
}o Att 10dB  BWT 30.1ms @ VBW 300 kHz Mode Sweep }o Att 10dB BWT 255 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
™Mi[1] 54.26 dBm ™Mi[1]
876.3130 MHz|
10 dBm: 10 dBm: 2[1]
M1
0 dBmr 0 dé
-10 di -10 di
-20 d -20 di
D1 -23.040 dBmr D1 -23.040 dBmr

-30 d -30 df
-40.d -40.d
-50 dém: - -50 dgm

| e——————————— L
=70 di =70 di
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz

r = r
L )i ] WA W [ I ] [
TEL : 886-3-327-0868 Page Number 1 A2-26 of 28

FAX . 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR402225C

Test Mode :

802.11ax HE20_Full RU

Test Channel :

06

100kHz PSD reference Level
Spectrum

Channel 06 Plot
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Ref Level 30,00 dBm  Offset 23.17 dB & RBW 100 kHz
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Test Mode : |802.11ax HE20 Full RU Test Channel : |11

100kHz PSD reference Level
Spectrum @

Ref Level 30.00 dBm  Offset 23.32 dB @ RBW 100 kHz

Channel 11 Plot
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Appendix B. AC Conducted Emission Test Results

Temperature : 23~26°C
Relative Humidity : |45~55%

Test Engineer : [Calvin Wang
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Report No.: FR402225C

EUT Information

Test Mode : Mode 1
Test Voltage : 120Vac/60Hz
Phase : Line
Full Spectrum
1007
90T
80T
70T
% 60'\ Part 1_IB ICSE-003-OP LimitatMain Po
Joal
© i, .
£ 5o T Part:15 t ICSE-003-Aye LimitatMain Po
q) "~ St S I T N N ——i H
S Te
= 401" ® N fg
T *
30T o
20T
10t
0 } } } —+—— } } } } —+—— } } |
150k 30040®m00 8001 M 2M 3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuV) (dBuv) (dBuV) (dB) (dB)
0.159000 39.55 55.52 1597 | L1 OFF 19.8
0.159000 51.19 65.52 1433 | L1 OFF 19.8
0.177000 31.45 54.63 23.18 | L1 OFF 19.8
0.177000 42.37 64.63 22.26 | L1 OFF 19.8
0.210750 31.92 53.18 21.26 | L1 OFF 19.8
0.210750 41.57 63.18 2161 | L1 OFF 19.8
0.314250 34.96 49.86 1490 | L1 OFF 19.8
0.314250 39.26 59.86 20.60 | L1 OFF 19.8
0.422250 31.13 47.40 16.27 | L1 OFF 19.8
0.422250 34.37 57.40 23.03 | L1 OFF 19.8
8.004750 25.90 50.00 2410 | L1 OFF 20.2
8.004750 27.57 60.00 3243 | L1 OFF 20.2
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Report No.: FR402225C

EUT Information

Test Mode : Mode 1
Test Voltage : 120Vac/60Hz
Phase : Neutral

Full Spectrum

Part 15BICSE-003-OP LimitatMam Po
60T [

5@ T Part 158 ICSE-003:Ave LimitatMaip Po

Level in dBuV

150k 30040000 8001M 2M  3M 4M5M6 8 10M 20M 30M
Frequency in Hz

0 } ——t—+——+— } ———+—

Final Result

Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuv) (dBuV) (dBuV) (dB) (dB)
0.156750 40.51 55.63 15.12 | N OFF 19.8
0.156750 51.53 65.63 14.10 | N OFF 19.8
0.179250 35.79 54.52 18.73 | N OFF 19.8
0.179250 46.58 64.52 17.94 | N OFF 19.8
0.210750 32.19 53.18 20.99 | N OFF 19.8
0.210750 41.37 63.18 21.81 | N OFF 19.8
0.316500 29.26 49.80 20.54 | N OFF 19.8
0.316500 34.24 59.80 25,56 | N OFF 19.8
0.629250 24.24 46.00 21.76 | N OFF 19.8
0.629250 26.49 56.00 2951 | N OFF 19.8
7.581750 26.36 50.00 23.64 | N OFF 20.2
7.581750 28.42 60.00 3158 | N OFF 20.2
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR402225C

Appendix C.Radiated Spurious Emission Test Data

Temperature : 21.5~24.9°C
Test Engineer : Ken Kuo, Karl Hou, and York Hung
Relative Humidity : [50.1~60.9%
Note symbol
-L Low channel location
-R High channel location
Cl. Radiated Spurious Emission Test Modes
Mode sand Antenna @ Sample Modulation Channel @ Frequency Pata RU Remark
(MHz) Rate

Mode 19 | 2400-2483.5 6+7 1 802.11b 01 2412 1Mbps - -
Mode 20 | 2400-2483.5 6+7 1 802.11b 06 2437 1Mbps - -
Mode 21 | 2400-2483.5 6+7 1 802.11b 11 2462 1Mbps - -
Mode 22 | 2400-2483.5 6+7 1 802.11g 01 2412 6Mbps - -
Mode 23 | 2400-2483.5 6+7 1 802.11g 06 2437 6Mbps - -
Mode 24 | 2400-2483.5 6+7 1 802.11g 11 2462 6Mbps - -
Mode 25 | 2400-2483.5 6+7 1 802.11ax HE20 01 2412 MCSO Full RU -
Mode 26 | 2400-2483.5 6+7 1 802.11ax HE20 01 2412 MCSO @ Partial RU 106/53 -
Mode 27 | 2400-2483.5 6+7 1 802.11ax HE20 06 2437 MCSO Full RU -
Mode 28 | 2400-2483.5 6+7 1 802.11ax HE20 11 2462 MCSO0 Full RU -
Mode 29 | 2400-2483.5 6+7 1 802.11ax HE20 11 2462 MCSO @ Partial RU 106/54 -
Mode 35 | 2400-2483.5 6+7 2 802.11b 01 2412 1Mbps - -
Mode 36 | 2400-2483.5 6+7 3 802.11b 01 2412 1Mbps - -
Mode 42 | 2400-2483.5 6+7 1 802.11b 01 2412 1Mbps - LF
Mode 43 | 2400-2483.5 6+7 1 802.11ac VHT20 11 2462 MCSO -

TEL: 886-3-327-0868
FAX: 886-3-327-0855
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SPORTON LAB.
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Report No. : FR402225C

C2. Summary of each worse mode

Freq. Level Limit Margin Peak
Mode | Modulation | Ch. Pol. Result RU Remark
(MHz) | (dBuV/m)  (dBuV/m) (dB) Avg.
Band
802.11b 01 @ 2388.39 52.47 54.00 -1.53 \% Avg. Pass Edge
19
802.11b 01 @ 4824.00 45,23 74.00 -28.77 H Peak | Pass - Harmonic
Band
802.11b 06 | 2389.50 42.99 54.00 -11.01 \% Avg. Pass - Edge
20
802.11b 06 @ 7311.00 42.82 54.00 -11.18 H Avg. Pass - Harmonic
Band
802.11b 11 | 2483.51 52.20 54.00 -1.80 H Avg. Pass - Edge
21
802.11b 11 | 4924.00 45.03 54.00 -8.97 \Y, Avg. Pass - Harmonic
Band
802.11g 01 @ 2389.95 51.38 54.00 -2.62 \% Avg. Pass - Edge
22
802.11g 01 4824.00 46.32 74.00 -27.68 V | Peak @ Pass - Harmonic
Band
802.11g 06 @ 2389.88 50.45 54.00 -3.55 H Avg. Pass - Edge
23
802.11g 06 | 7311.00 40.77 54.00 -13.23 H Avg. Pass - Harmonic
Band
802.11g 11 | 2483.51 51.07 54.00 -2.93 \% Avg. Pass - Edge
24
802.11g 11 | 7386.00 37.69 54.00 -16.31 H Avg. Pass - Harmonic
802.11ax Band
HE20 01  2389.95 49.66 54.00 -4.34 \% Avg. Pass Full RU Edge
25
B(Lzélzloax 01 482400  44.96 7400 | -29.04 V  Peak Pass FUlRU  Harmonic
802.11ax Partial RU Band
HE20 01 | 2389.69 72.25 74.00 -1.75 \% Peak | Pass 106/53 Edge
26
802.11ax Partial RU .
HE20 01 - - - - - - - 106/53 Harmonic
802.11ax Band
HE20 06 @ 2483.56 48.37 54.00 -5.63 \% Avg. Pass Full RU Edge
27
8(|)_|2I.51210ax 06 | 7311.00 40.63 54.00 -13.37 H Avg. Pass Full RU Harmonic
TEL: 886-3-327-0868 Page Number : C2 of C50
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Freq. Level Limit Margin Peak
Mode Modulation Ch. Pol. Result RU Remark
(MHz) | (dBuV/m) @ (dBuV/m) (dB) Avg.
802.11ax Band
HE20 11 | 2483.51 51.90 54.00 -2.10 \% Avg. Pass Full RU Edge
28
80H2|.51210ax 11 | 7386.00 37.85 54.00 -16.15 H Avg. Pass Full RU Harmonic
802.11ax Partial RU Band
HE20 11 | 2483.77 71.75 74.00 -2.25 H Peak | Pass 106/54 Edge
29
802.11ax Partial RU .
HE20 n B - N - - - - 106/54 Harmonic
Band
802.11b 01  2388.39 49.81 54.00 -4.19 \% Avg. Pass - Edge
35
802.11b 01 @ 4824.00 44,91 74.00 -29.09 H Peak | Pass - Harmonic
Band
802.11b 01  2388.13 51.41 54.00 -2.59 H Avg. Pass - Edge
36
802.11b 01 @ 4824.00 44,92 74.00 -29.08 H Peak | Pass - Harmonic
42 LF 01 34.85 30.41 40.00 -9.59 \% QP Pass - LF
802.11ac Band
VHT20 11 | 2483.51 51.52 54.00 -2.48 \% Avg. Pass Edge
43
802.11ac .
VHT20 11 | 7386.00 39.45 54.00 -14.55 \% Avg. Pass Harmonic
TEL: 886-3-327-0868 Page Number : C3 of C50
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Pol. Horizontal Fundamental
4o Level {dBuVim) 4o Level (dBuVim)
1225 1225 ]
105 ™ 105
-k
PEAK 74
0.0 ‘/«/\f \/\ 70.0 \‘
52 gy b 2 ko bbb b e
350 350
17! E
Peak
210 2336, 2362, 2388, 2414, 240 1000 1400, 1800, 2200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Site © B3CH22-HY Site : B3CH22-HY
Condition: PEAK_BE_74 3m DRH18-E_LE2CA4A18EN_248711 HORIZONTAL Condition: PEAK_74 3m DRH1B-E_LE2CB4AIBEN 240711 HORTZONTAL
+ RBH:1000.000kHz VBW:3800.08kHz SWT:Auto + RBH:1000.000kHz VBW:3600.808kHz SWT:Auto
Linit Read  Ant Cable Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
PHz dBuV/m dBuV/m  dB dBuV dB/m dB dB A8 om  deg MHz dBuV/m dBuV/m  dB dBWV dB/m A8 B dB o deg
1 2367.74 57.00 74.60 -17.80 44.21 26.72 8.63 32.59 10.83 162 387 PEAK 1 2412.00 113.98 ------ ------ 108.92 26.88 .67 32.60 10.63 182 367 PEAK
4o Level {dBuVim) 4o Level (dBuVim)
1225 1225
1
105 A 105
£
0.0 \ 70.0
.
N A AVG_54
Rl _j/ ¥ Rl
k) 4 e
17! E
Avg.
210 2336, 2362, 2388, 2414, 240 1000 1400, 1800, 2200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Site © B3CH22-HY Site : B3CH22-HY
Condition: AVG_BE_54 3m DRHLS-E_LE2CB4A1BEN_240711 HORIZONTAL Condition: AVG_54 3m DRH1B-E_LE2CO4A1BEN_248711 HORIZONTAL
+ RBH:1060.000kHz VBN:.010kHz SWT:Auto + RBH:1060.000kHz VBU:@.010kHz SWT:Auto
Linit Read  Ant Cable Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
PHz dBuV/m dBuV/m  dB dBuV dB/m dB dB A8 om  deg MHz dBuV/m dBuV/m  dB dBWV dB/m A8 B dB o deg
1 2388.39 51.39 54.80 -2.61 38.60 26.72 8.63 32.59 10.83 162 387 AVERAGE 1 2412.00 110.86 ------ ------ 97.86 26,98 8.67 32.60 10.83 162 387 AVERAGE
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Pol. Vertical Fundamental
4o Level {dBuVim) 4o Level (dBuVim)
1225 1225 i
105 105
[
PEAK_74
. 10, T
00 \/.,\, \/\ 704 ‘L
52! J i 52 P P il b ¢ *
s Lincit
350 350
17! E
Peak
210 2336, 2362, 2388, 2414, 240 1000 1400, 1800, 2200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Site © B3CH22-HY Site : B3CH22-HY
Condition: PEAK BE_74 3m DRH18-E_LE2CA4A18EN_248711 VERTICAL Condition: PEAK_74 3m DRHIB-E_LE2CB4AIBEN 240711 VERTICAL
+ RBi:1060.080kHz VBW:3000. B0BkHz SHT:Auto + RB:1060.080kHz VB:3000. B0BkHZ SHT:Auto
Linit Read  Ant Cable Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark

PHz dBuV/m dBuV/m  dB dBuV dB/m dB dB A8 om  deg MHz dBuV/m dBuV/m  dB dBWV dB/m A8 B dB o deg
1 2367.74 57.38 74.60 -16.78 44.51 26.72 8.63 32.59 10.83 180 355 PEAK 1 2412.00 114,53 ------ ------ 181.55 26.88 .67 32.60 10.63 180 355 PEAK

. Level (dBuVim) 1 oLevel [BuVim)

1225

105
)
700 \

=
=

H AVG_54
& ] s
30 30 e
11 1.
Avg.
2310 2336, 2362, 2368, 2414, 240 1000 1400. 1800. 2200, 2600. 3000
Frequency (MHz) Frequency (MHz)

Site © B3CH22-HY
Condition: AVG_BE_54 3m DRHLS-E_LE2CB4A1BEN 240711 VERTICAL
+ RB:1060.080kHZ VBW:2.010kHz ST:Auto

Site : B3CH22-HY
Condition: AVG_54 3m DRH18-E_LE2CR4ALSEN 248711 VERTICAL
+ RB:1060.080kHz VBI:2.010kHz ST:Auto

Linit Read  Ant Cable Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
PHz dBuV/m dBuV/m  dB dBuV dB/m dB dB A8 om  deg MHz dBuV/m dBuV/m  dB dBWV dB/m A8 B dB o deg
1 2388.39 52.47 54.80 -1.53 39.68 26.72 8.63 32.59 10.83 180 355 AVERAGE 1 2412.00 111.38 ------ ------ 98.38 26.98 8.67 32.60 10.83 180 355 AVERAGE
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Pol. Horizontal Vertical
1 HLevel(dB!le) 1 MLMWBIIWIH)
1225 1225
875 85
PEAK 74 PEAK 74
700 700
AVG_54 AVG_54
525 ] 525
1
‘!M 350!
Peak
115 115
Avg.
1000 5800, 10600, 15400, 20200, 26000 1000 5800. 10600. 15400, 20200, 25000
Frequency (MHz) Frequency (MHz)
Site @ @3CH22-HY Site @ @3CH22-HY
Condition: PEAK 74 3m DRHIB-E_LE2CR4ALBEN 24711 HORIZONTAL Condition: PEAK 74 3m DRHIB-E_LE2CO4ALBEN 246711 VERTICAL
Linit Read  Ant Cable Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Llevel Line Margin Level Factor  Loss Factor Factor Remark Freq level Line Margin Level Factor Loss Factor Factor Remark
Mz dBuV/m dBuV/m B dB dB/m 4B dB A8 om  deg Mz dBuV/m dBV/m  dB B dB/fm A8 dB A8 om  deg
1 432400 45.23 74.60 -28.77 33.34 3248 124 367 072 -~ - PEAC 1 432400 4459 74.60 -29.41 32.70 32.48 124 367 @72 -~ - PEAC
TEL: 886-3-327-0868 Page Number : C6 of C50

FAX: 886-3-327-0855





