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8§2.1033 General Information

Applicant Guangzhou Shikun Electronics Co., Ltd

Applicant Address NO.6 Liankun Road, Huangpu District, Guangzhou, China
Manufacturer Guangzhou Shikun Electronics Co., Ltd

Manufacturer Address NO.6 Liankun Road, Huangpu District, Guangzhou, China
Test Site MRT Technology (Taiwan) Co., Ltd

No. 38, Fuxing Second Rd., Guishan Dist., Taoyuan City 333, Taiwan
(R.O.C)

Test Site Address

MRT FCC Registration No. | 291082

FCC Rule Part(s) Part 15 Subpart E (Section 15.407)

Test Device Serial No. #1-2 [ ] Production [X] Pre-Production [ ] Engineering

Test Facility / Accreditations

Measurements were performed at MRT Laboratory located in Fuxing Rd., Taoyuan, Taiwan

(R.O.C)

oMRT facility is a FCC registered (Reg. No. 291082) test facility with the site description report
on file and is designated by the FCC as an Accredited Test Firm.

e MRT facility is an IC registered (MRT Reg. No. 21723) test laboratory with the site
description on file at Industry Canada.

e MRT Lab is accredited to ISO 17025 by the Taiwan Accreditation Foundation (TAF Cert. No.
3261) in EMC, Telecommunications and Radio testing for FCC (Designation Number:
TW3261), Industry Taiwan, EU and TELEC Rules.

FCC ID: 2AR82-SKOWB822CU3 Page Number: 6 of 286
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1. INTRODUCTION
1.1. Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices
including intentional and/or unintentional radiators for compliance with the technical rules and

regulations of the Federal Communications Commission and the Industry Canada Certification and
Engineering Bureau.

1.2. MRT Test Location

The map below shows the location of the MRT LABORATORY, its proximity to the Taoyuan City.
These measurement tests were conducted at the MRT Technology (Taiwan) Co., Ltd. Facility
located at No.38, Fuxing 2nd Rd., Guishan Dist., Taoyuan City 33377, Taiwan (R.O.C).
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2. PRODUCT INFORMATION
2.1. Equipment Description

Product Name

IEEE 802.11 a/b/g/n/ac 2T2R USB Wi-Fi Module Integrated Bluetooth
2.1/3.0/4.2/5.0

Model No.

SKO.WB822CU.3

Supports Radios Spec.

WLAN:

2.4G: 802.11b/g/n-20/n-40

5G: 802.11a/n-20/ac-20/n-40/ac-40/ac-80, Band 1,2,3,4
WPAN:

Bluetooth Dual Mode: V5.0

Wi-Fi Specification

802.11a/n/ac (2TX / 2RX)

Frequency Range

5GHz:

For 802.11a/n-HT20/ac-VHT-20:

5180~5320MHz, 5500~5720MHz, 5745~5825MHz

For 802.11n-HT40/ ac-VHTA4O:

5190~5310MHz, 5510~5710MHz, 5755~5795MHz

For 802.11ac-VHT8O:

5210MHz, 5290MHz, 5530MHz, 5610MHz, 5690MHz, 5775MHz

Maximum Output Power

802.11a_Ant 0: 15.57dBm
802.11a_Ant 1: 14.92dBm
802.11n-HT20_ Ant 0+1: 16.05dBm,
802.11n-HT40_Ant 0+1: 16.86dBm,
802.11ac-VHT20 Ant 0+1: 15.15dBm,
802.11ac-VHT40_ Ant 0+1: 16.04dBm,
802.11ac-VHT80 Ant 0+1: 15.89dBm

Modulation Type

802.11a/n-20/ac-20/n-40/ac-40/ac-80: OFDM (BPSK, QPSK, 16QAM,
64QAM,256QAM)

FCC ID: 2AR82-SKOWB822CU3 Page Number: 8 of 286
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2.2. Operation Frequencies and Channel List

802.11 n-HT20/ ac-VHT20

Channel Frequency Channel Frequency Channel Frequency
36 5180 MHz 40 5200 MHz 44 5220 MHz
48 5240 MHz 52 5260 MHz 56 5280 MHz
60 5300 MHz 64 5320 MHz 100 5500 MHz
104 5520 MHz 108 5540 MHz 112 5560 MHz
118 5580 MHz 124 5620 MHz 128 5640 MHz
132 5660 MHz 136 5680 MHz 140 5700 MHz
144 5720 MHz 149 5745 MHz 153 5765 MHz
157 5785 MHz 161 5805 MHz 165 5825 MHz
802.11 n-HT40/ ac-VHT40
Channel Frequency Channel Frequency Channel Frequency
38 5190 MHz 46 5230 MHz 54 5270 MHz
62 5310 MHz 102 5510 MHz 110 5550 MHz
126 5630 MHz 134 5670 MHz 151 5755 MHz
159 5795 MHz -- -- -- --
802.11ac-VHTS80
Channel Frequency Channel Frequency Channel Frequency
42 5210 MHz 58 5290 MHz 106 5530 MHz
122 5610 MHz 138 5690 MHz 155 5775 MHz

FCC ID: 2AR82-SKOWB822CU3
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Duty Cycle

Test Mode

Duty Cycle

802.11a

91.05%

802.11 n-HT20

95.18%

802.11 n-HT40

81.45%

802.11ac-VHT20

90.83%

802.11ac-VHT40

81.34%

802.11ac-VHT80

68.40%

802.11 a

802.11 n20
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+
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Sig Track. Off
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[Spectrum Analyzer 1
Swept SA

g Type:
i

Ref Level 10.00 d8m
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Swept Span
Zero Span

Spectrum Analyzee 1|
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KEYSIGHT lput RF
s CoUDINg DX

Auto

+
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nWidh  Function Val
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802.11 ac40

802.11 ac80

2008

IF Gain: Low
Sig Track: Off

90000000 GHz Video BW 50 MHz Span 0 Hz
8 MHz Sweep 12.6 ms (4001 pts)

PNO: Fast
o

Freq Ref. int (S IF Gain: Low

NFE: Adapiive. Sig Track. Of

Ref Level 10.00 dBm

=

FVideo B 50 MHz Span 0 Ha]
Sweep 7.47 ms (4001 pts)
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2.3. Test Mode

Test Mode Mode 1:

Transmit by 802.11a_Ant O

Mode 2:

Transmit by 802.11a_Ant 1

Mode 2:

Transmit by 802.11n-HT20_Ant 0+1

Mode 3:

Transmit by 802.11n-HT40_Ant 0+1

Mode 4:

Transmit by 802.11ac-VHT20_Ant 0+1

Mode 5:

Transmit by 802.11ac-VHT40_Ant 0+1

Mode 6:

Transmit by 802.11ac-VHT80_Ant 0+1

2.4. Test Software

The test utility software used during testing was “MP-tool v10.01”.

2.5.Applied Standards

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

following standards:
® FCC Part 15.407
® KDB 789033 D02v02r01

® ANSI C63.10-2013

FCC ID: 2AR82-SKOWB822CU3
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2.6. Device Capabilities

This device contains the following capabilities:

2.4GHz WLAN (DTS) and 5GHz WLAN (NII).

Note: 5GHz (NII) operation is possible in 20MHz, 40MHz and 80MHz channel bandwidths. The
maximum achievable duty cycles for all modes were determined based on measurements performed
on a spectrum analyzer in zero-span mode with RBW = 8MHz, VBW = 50MHz, and detector =
average per the guidance of Section B)2)b) of KDB 789033 D02v02r01. The RBW and VBW were
both greater than 50/T, where T is the minimum transmission duration, and the number of sweep
points across T was greater than 100.

2.7. Test Configuration

This device was tested per the guidance of KDB 789033 D02v02r01. ANSI C63.10-2013 was used to
reference the appropriate EUT setup for radiated spurious emissions testing and AC line conducted

testing.
Connection Diagram — Radiated Emission testing & AC Conducted Emissions
(A} {8}
(c
Cable Type Cable Description
A Signal Cable Non-Shielded, 0.3m
B USB Cable Shielded, 1.0m
C USB Mouse Cable Shielded, 1.8m

FCC ID: 2AR82-SKOWB822CU3 Page Number: 13 of 286
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2.8.Test System Details

No. Product Manufacturer Model No. SIN Cable Description
1 UART Board shikun Power board N/A Non-shielded, 1.5m
2 Notebook PC Lenovo T450 N/A Non-shielded, 0.8m
3 USB Mouse Logitech M90 N/A N/A

2.9. EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.

2.10.Labeling Requirements

Per 2.1074 & 15.19; Docket 95-19
The label shall be permanently affixed at a conspicuous location on the device; instruction manual or

pamphlet supplied to the user and be readily visible to the purchaser at the time of purchase.
However, when the device is so small wherein placement of the label with specified statement is not
practical, only the FCC ID must be displayed on the device per Section 15.19(a)(5). Please see
attachment for FCC ID label and label location.

FCC ID: 2AR82-SKOWB822CU3 Page Number: 14 of 286
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3. DESCRIPTION OF TEST

3.1. Evaluation Procedure

The measurement procedures described in the American National Standard for Testing Unlicensed
Wireless Devices (ANSI C63.10-2013), and the guidance provided in KDB 789033 were used in the
measurement of the device.

Deviation from measurement procedure............c.ccecviviiiriiirisnnsssssssssssssssssssssssnnneeeenn . NONE

3.2. AC Line Conducted Emissions

The line-conducted facility is located inside an 9'x4'x3' shielded enclosure. A 1m x 2m wooden table
80cm high is placed 40cm away from the vertical wall and 80cm away from the sidewall of the
shielded room. Two 10kHz-30MHz, 50Q/50uH Line-Impedance Stabilization Networks (LISNs) are
bonded to the shielded room floor. Power to the LISNSs is filtered by external high-current
high-insertion loss power line filters. These filters attenuate ambient signal noise from entering the
measurement lines. These filters are also bonded to the shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN. All
interconnecting cables more than 1 meter were shortened to a 1 meter length by non-inductive
bundling (serpentine fashion) and draped over the back edge of the test table. All cables were at
least 40cm above the horizontal reference ground-plane. Power cables for support equipment were
routed down to the second LISN while ensuring that that cables were not draped over the second
LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to
warm up to their normal operating condition. The RF output of the LISN was connected to the
receiver and exploratory measurements were made to determine the frequencies producing the
maximum emission from the EUT. The receiver was scanned from 150kHz to 30MHz. The detector
function was set to peak mode for exploratory measurements while the bandwidth of the analyzer
was set to 9kHz. The EUT, support equipment, and interconnecting cables were arranged and
manipulated to maximize each emission. Each emission was also maximized by varying: power lines,
the mode of operation or data exchange speed, or support equipment whichever determined the
worst-case emission. Once the worst case emissions have been identified, the one EUT cable
configuration/arrangement and mode of operation that produced these emissions are used for final
measurements on the same test site. The analyzer is set to CISPR quasi-peak and average
detectors with a 9kHz resolution bandwidth for final measurements.

An extension cord was used to connect to a single LISN which powered by EUT. The extension cord
was calibrated with LISN, the impedance and insertion loss are compliance with the requirements as
stated in ANSI C63.10-2013.

Line conducted emissions test results are shown in Section 7.10.

FCC ID: 2AR82-SKOWB822CU3 Page Number: 15 of 286
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3.3. Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final
measurements and exploratory measurements, when necessary. The measurement area is
contained within the semi-anechoic chamber which is shielded from any ambient interference. For
measurements above 1GHz absorbers are arranged on the floor between the turn table and the
antenna mast in such a way so as to maximize the reduction of reflections. For measurements below
1GHz, the absorbers are removed. A turntable is used for radiated measurement. It is a continuously
rotatable, remote controlled, metallic turntable and 2 meters (6.56 ft.) in diameter. The turn table is
flush with the raised floor of the chamber in order to maintain its function as a ground plane. An 80cm
high PVC support structure is placed on top of the turntable.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter
receive antenna height using a broadband antenna from 30MHz up to the upper frequency shown in
15.33(b)(1) depending on the highest frequency generated or used in the device or on which the
device operates or tunes. For frequencies above 1GHz, linearly polarized double ridge horn
antennas were used. For frequencies below 30MHz, a calibrated loop antenna was used. When
exploratory measurements were necessary, they were performed at 1 meter test distance inside the
semi-anechoic chamber using broadband antennas, broadband amplifiers, and spectrum analyzers
to determine the frequencies and modes producing the maximum emissions. Sufficient time for the
EUT, support equipment, and test equipment was allowed in order for them to warm up to their
normal operating condition. The test set-up for frequencies below 1GHz was placed on top of the 0.8
meter high, 1 x 1.5 meter table; and test set-up for frequencies 1-40GHz was placed on top of the 1.5
meter high, 1 x 1.5 meter table. The EUT, support equipment, and interconnecting cables were
arranged and manipulated to maximize each emission. Appropriate precaution was taken to ensure
that all emissions from the EUT were maximized and investigated. The system configuration, clock
speed, mode of operation or video resolution, if applicable, turntable azimuth, and receive antenna
height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized
broadband and horn antennas. The test setup was configured to the setup that produced the worst
case emissions. The spectrum analyzer was set to investigate all frequencies required for testing to
compare the highest radiated disturbances with respect to the specified limits. The turntable
containing the EUT was rotated through 360 degrees and the height of the receive antenna was
varied 1 to 4 meters and stopped at the azimuth and height producing the maximum emission. Each
emission was maximized by changing the orientation of the EUT through three orthogonal planes
and changing the polarity of the receive antenna, whichever produced the worst-case emissions.
According to 3dB Beam-Width of horn antenna, the horn antenna should be always directed to the
EUT when rising height.

FCC ID: 2AR82-SKOWB822CU3 Page Number: 16 of 286
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4. ANTENNA REQUIREMENTS

Excerpt from §15.203 of the FCC Rules/Regulations:
“An intentional radiator antenna shall be designed to ensure that no antenna other than that

furnished by the responsible party can 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 antenna of the IEEE 802.11 a/b/g/n/ac 2T2R USB Wi-Fi Module Integrated Bluetooth

2.1/3.0/4.2/5.0, is permanently attached.
® There are no provisions for connection to an external antenna.

Conclusion:

The EUT unit complies with the requirement of §15.203.

Antenna List

Antenna Type Frequency Band (MHz) TX Paths Max Antenna Gain (dBi)
2412 ~ 2462 2 1.61

PCB Antenna
5150 ~ 5850 2 2.70

Note : All information declared by manufacturer.

FCC ID: 2AR82-SKOWB822CU3
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5. TEST EQUIPMENT CALIBRATION DATE

Conducted Emissions — SR2

Instrument Manufacturer | Type No. Asset No. Cali. Interval | Cali. Due Date

Two-Line V-Network R&S ENV216 MRTTWAO00019 1 year 2023/3/7

N1C50-RG400-B
Cable Rosnol MRTTWEO00013 1 year 2023/6/19
1C50-500CM
EMI Test Receiver R&S ESR3 MRTTWAO0009 1 year 2023/3/9
Radiated Emissions — AC2

Instrument Manufacturer | Type No. Asset No. Cali. Interval | Cali. Due Date

Broadband TRILOG Antenna SCHWARZBECK VULB 9162 MRTTWAO00001 1 year 2022/12/4

Acitve Loop Antenna SCHWARZBECK | FMZB 1519B |MRTTWAO00002 1 year 2023/5/24

Broadband Hornantenna RFSPIN DRH18-E MRTTWAO00087 1 year 2023/5/10

Breitband Hornantenna SCHWARZBECK BBHA 9170 MRTTWAO00004 1 year 2023/3/29

EMC Instruments
Broadband Preamplifier _ EMC118A45SE MRTTWAO00088 1 year 2023/5/9
corporation

Broadband Amplifier SCHWARZBECK BBV 9721 MRTTWAO0006 1 year 2023/3/30

Signal Analyzer R&S FSV40 MRTTWAO0007 1 year 2023/3/16

EMI Test Receiver R&S ESR3 MRTTWAO0009 1 year 2023/3/9

EXA Signal Analyzer KEYSIGHT N9010A MRTTWAO00012 1 year 2023/10/5

EXA Signal Analyzer KEYSIGHT N9010B MRTTWAO00074 1 year 2023/7/19

Antenna Cable HUBERSUHNER SF106 MRTTWEOQ0034 1 year 2023/6/27

EMC105-NM-NM
Cable HUBERSUHNER MRTTWEO00035 1 year 2023/6/27
-3000
Conducted Test Equipment — SR5

Instrument Manufacturer | Type No. Asset No. Cali. Interval | Cali. Due Date

EXA Signal Analyzer KEYSIGHT N9010A MRTTWAO00012 1 year 2023/10/5

EXA Signal Analyzer KEYSIGHT N9010B MRTTWAO00074 1 year 2023/7/19

USB Wideband Power Sensor KEYSIGHT U2021XA MRTTWAO00015 1 year 2023/3/16

20dB attenuator Warison WATT-218FS-20| MRTTWE00027 1 year 2023/6/15

Test Software
Software Version Function
e3 9.160520a EMI Test Software
EMI V3 EMI Test Software

FCC ID: 2AR82-SKOWB822CU3 Page Number: 18 of 286
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6. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

Conducted Emission- Power Line

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.15MHz~30MHz: + 2.53dB
Radiated Spurious Emission

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
9kHz~30MHz: £ 3.92dB
30MHz~1GHz: £ 4.25dB
1GHz~18GHz: £ 4.40dB
18GHz~40GHz: + 4.45dB
Frequency Error

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +78.4Hz

Conducted Power
Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): + 0.84dB

Conducted Spurious Emission

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):+ 2.65 dB
Occupied Bandwidth
Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): * 3.3%

Temp. / Humidity

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +0.82°C/ +3%
DC Voltage

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +0.3%
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7. TEST RESULT

7.1. Summary

IEEE 802.11 a/b/g/n/ac 2T2R USB Wi-Fi Module Integrated Bluetooth
2.1/3.0/4.2/5.0

Unlicensed National Information Infrastructure (UNII)

6Mbps ~ 54Mbps (a);

Company Name:

FCC Classification:
Data Rate(s) Tested:

6.5/7.2Mbps ~ 130/144.4Mbps (n-HT20);

13.5/15.0Mbps ~ 270/300Mbps (n-HT40);

6.5/7.2Mbps ~ 156/173.4Mbps (ac-VHT20);

13.5/15.0Mbps ~ 360/400Mbps (ac-VHT40):

29.3/32.5Mbps ~ 780/866.6Mbps (ac-VHTS80)

FCC _r . Test Test
Section(s) Test Description Test Limit Condition Result Reference
15.407(a) 26dB Bandwidth N/A Pass Section 7.2
15.407(e) 6dB Bandwidth = 500kHz Pass Section 7.3
15.407(a)(1)(i), | Maximum Conducted ) .
Refer to Section 7.5 Pass Section 7.5
(2), (3) Output Power
Conducted
Transmit Power
15.407(h)(1) <24 dBm N/A Section 7.6
Control
15.407(a)(1)(i), Power Spectral ) .
) Refer to Section 7.7 Pass Section 7.7
(2), (3), (5) Density
15.407(b)(1), Undesirable <-27dBm/MHz EIRP 5
ass
(4) Emissions < -17dBm/MHz EIRP
General Field .
Emissions in restricted ) Section
15.205, 15.209 Strength Limits Radiated
) bands must meet the 7.8&7.9
15.407(b)(5), (Restricted Bands and ) o _ Pass
] o radiated limits detailed
(6), (7) Radiated Emission )
o in 15.209
Limits)
AC Conducted )
Line
15.207 Emissions < FCC 15.207 limits Pass Section 7.10
Conducted
150kHz - 30MHz
Notes:

1) Determining compliance is based on the test results met the regulation limits or requirements declared by

clients, and the test results don't take into account the value of measurement uncertainty.

2) Allchannels, modes, and modulations/data rates were investigated among all UNII bands. The test results

FCC ID: 2AR82-SKOWB822CU3

Page Number: 20 of 286




i
W I‘ Report No.: 2211TW0105-U5

shown in the following sections represent the worst case emissions.

3) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer.
The correction table was used to account for the losses of the cables and attenuators used as part of the

system to connect the EUT to the analyzer at all frequencies of interest.
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7.2. 26dB Bandwidth Measurement
7.2.1.Test Limit

N/A

7.2.2.Test Procedure used

KDB 789033 D02v02r01 - Section 11)C)1) (26dB Bandwidth) & Section I1)D) (99% Bandwidth) /
ANSI C63.10 6.9.3

7.2.3.Test Setting

26dB Bandwidth

The analyzers’ automatic bandwidth measurement capability was used to perform the 26dB bandwidth

RBW = approximately 1% of the emission bandwidth.
VBW > RBW
Detector = Peak.

Trace mode = max hold.

o g M w DN PE

Measure the maximum width of the emission that is 26 dB down from the maximum of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as needed
until the RBW/EBW ratio is approximately 1%.

99% Bandwidth

1. Set center frequency to the nominal EUT channel center frequency.
2. RBW = 1% to 5% of the OBW

3. VBW =3 x RBW

Span = 1.5 times to 5 times the OBW

Detector = peak
Trace mode = max hold

Allow the trace to stabilize

© N o g &

Use the 99% power bandwidth function of the instrumentTest Setup

7.2.4.Test Setup

Spectrum Analyzer

& Atenuator EUil
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7.2.5.Test Result

IEEE 802.11 a/b/g/n/ac 2T2R USB

Product Wi-Fi Module Integrated Bluetooth Test Engineer Marvin
2.1/3.0/4.2/5.0
Test Site SR2 Test Date 2022/12/1
Test Item 26dB Bandwidth & 99% Bandwidth
Test Mode Channel No. Frequency 26dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Ant O
802.11a 36 5180 18.270 16.362
802.11a 44 5220 18.220 16.375
802.11a 48 5240 18.290 16.374
802.11a 52 5260 18.260 16.357
802.11a 60 5300 18.200 16.362
802.11a 64 5320 18.100 16.347
802.11a 100 5500 18.110 16.370
802.11a 118 5580 18.540 16.369
802.11a 140 5700 18.100 16.371
802.11a 144 5720 17.980 16.359
802.11a 149 5745 18.370 16.369
802.11a 157 5785 18.300 16.368
802.11a 165 5825 18.110 16.346
802.11n-HT20 36 5180 19.090 17.556
802.11n-HT20 44 5220 19.250 17.568
802.11n-HT20 48 5240 19.250 17.555
802.11n-HT20 52 5260 19.120 17.567
802.11n-HT20 60 5300 19.250 17.557
802.11n-HT20 64 5320 19.080 17.568
802.11n-HT20 100 5500 19.170 17.554
802.11n-HT20 118 5580 19.180 17.553
802.11n-HT20 140 5700 19.270 17.563
802.11n-HT20 144 5720 19.220 17.559
802.11n-HT20 149 5745 19.270 17.573
802.11n-HT20 157 5785 19.240 17.542
802.11n-HT20 165 5825 18.970 17.548

FCC ID: 2AR82-SKOWB822CU3
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Test Mode Channel No. Frequency 26dB Bandwidth 99% Bandwidth

(MHz) (MHz) (MHz)

802.11n-HT40 38 5190 40.040 36.073
802.11n-HT40 46 5230 39.640 36.098
802.11n-HT40 54 5270 39.470 36.036
802.11n-HT40 62 5310 39.920 36.122
802.11n-HT40 102 5510 39.480 36.031
802.11n-HT40 110 5550 40.620 36.023
802.11n-HT40 134 5670 40.360 36.052
802.11n-HT40 142 5710 39.490 36.069
802.11n-HT40 151 5755 40.090 36.093
802.11n-HT40 159 5795 40.020 36.043
802.11ac-VHTS80 42 5210 80.060 74.646
802.11ac-VHTS80 58 5290 79.500 74.602
802.11ac-VHTS80 106 5530 79.670 74.709
802.11ac-VHT80 122 5610 79.340 74.708
802.11ac-VHT80 138 5690 79.350 74.708
802.11ac-VHT80 155 5775 80.000 74.727
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802.11a 26dB Bandwidth & 99% Bandwidth

Channel 36 (5180MHz)

Channel 44 (5220MHz)

[Spectrum Anatyzer 1 T
(Occupled BW
KEYSIGHT lreut R WpWMZ 500 Aften 2048 Center 80000000 Gz
oy~ Cowing AC  Garrocions 08 " n 5
Al o Froq Ref Int {S)
on

Ref Lvi Offset 22.40 48
Ref Value 30.00 dBm

Center 5.18 GHz #Video BW 620,00 kHz" Span 40 MHz
Sweep 1.27 ms (1001 pts)

Occupied Bandwi
1 Total Power

Transmit Freq Emor . % of OBW Power
% dB Bandwidth xdB

Specirum Anyzer 1
(Cezupled W
KEYSIGHT “P'i‘“; "
R

|Center 5.22 GHz

Occupled Bandw
1

Transmit Freq Ermor
% dB Bandwidth

Frequency
Free Run
o

#IF Gain: Low

Lvi Offset 22.40 dB
Ref Value 30.00 dBm

#Video BW 620,00 kHz* Span 40 MHz
Sweep 1.27 ms (1001 pts)

% of OBW Pawer
xdB

qﬂm:“nm1 s

Tig Free Run  Cenller Freq 5 240000000 GHz
e ¢ T

HIF Gain: Law

KEYSIGHT 'nout RF Inpud Z 50 0 Atten 20 dB
RL  op. COUDING AG jons:

Offset 22.40 0B
00 dBm

Conter 5.24 GHz

#Video BW 620,00 kHz" 40 MHz.
#Res BW 200.00 kHz

Span
Sweep 1.27 ms (1001 pts)

16 16.1 d8m
Transmit Freq Ermor
X 4B Bandwidin

CalR +
KEYSIGHT 4‘1?:4:.; -
RL =+~ in Auto -

1 Graph
Scale/Div 10.0 dB

(Conter 5.26 GHz
#Res BW 200.00 khz

Transmit Freq Eror
X a8 Bandwidin

sl ikdk:

(Genter Froq 5 260000000 GHz
alHold: 5050
WIF GainLow  Radio Stf None

ngud 7. 5 Alten 20 4B Trig: Froe Run
omections. OF

#Video BW 620.00 kHz*

Total Power

e

(Occupled BW
KEYSIGHT Iout RF WpWMZ 00 Allen 2048 9 o Fréq 5300000000 Gz
s Caupling AC onachons. Off e OfF vg|Hold 5
fRadio Sid None

=l

Oftset 22.40 a8
00 dBm

#ideo BW 620.00 kHz" Span 40 MHz
Sweep 1.27 ms (1001 pts)

Occupied Bandwidth
1 Total Power
Transmit Freq Error
4B Bandwidih

(Occupled BW
KEYSIGHT Jneut R

Coupling AC
-

e

Scale/Div 10.0 0B

Occupied Bandwidth
16.3

‘Transmit Freq Erar

e al
GainLow  Radio St None

#Video BW 620.00 kHz* MHz|

)

Total Power

OBW Pawer
B
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Channel 118 (5580MHz)

|Spectrum Analyzer 1 -
Ocgupled BW
KEYSIGHT lnout RF npuiZ 500 Atten 20 d8 Tig Free fun
Caupling. A Carractions Gate. OFF
o Fi HIF Gain: Law

RL e

#Video BW 620,00 kHz"

jpied Bandwid
16.3

Transmit Freq Ermor
X 0B Bandwidih

-r‘.rf"-‘)nfg"

Center Freg 5
Mg

000000 GHz

Span 40 MHz|
Sweep 1.27 ms (1001 pts)

CEEi +
KEYSIGHT Jymliu:: e
7 Algn Auo

NFE ON

Transmit Freq Enor
X a8 Bandwidih

inpud 7 50 0

Alten 20 4B
Gate: OF
HIF Gain: Low

Ref Lvi Offset 23.00 dB
Ref Value 30.00 dBm

#Video BW 620.00 kHz"

7 dBm

a8

Spectrum pnaiyzer 1, [P
Bw
KEYSIGHT !nout B¢
Coupling. AC

RL e

Atten 20 d8 Tig Free fun

Galg. O

npuiZ 500
ions. 0
ign: Austo. Freq Raf HIF Gain: Law

Ref Lyl Offset 23.00 4B
Ref Value 30.00 dBm

#Video BW 620,00 kHz"

jpied Bandwidth
16

Transmit Freq Ermo of OBW Power
X 0B Bandwidih 0 @8

g5 - W[?

Baw
KEYSIGHT
RL

ingu. RF
Coupling. AC
Al Auto

2 Molrics,
Oceupied Bandwidih
16.359

Transmit Freq Enor
X a8 Bandwidih

g5 Ccm?o

Alten 20 4B
HIF Gain: Low

Ref Lvi Offset 23.00 dB
Ref Value 30.00 dBm

#Video BW 620.00 kHz"
Sweep 1.27 ms (1001 pts)

|Spectrum Analyzer 1

|Gccupled BIW

KEYSIGHT :[U*;‘““F "
ol ™44

1nputZ: 500 Tng Free Run
Gal

#IF Gain. Low

Oftset 23.00 dB

Center 5.745 GHz
4Res BW 200.00 kHz

#Video BW 620,00 kHz"

pled Bandwidth
16.368

Transmit Freq Emor
% dB Bandwidth

TelEOGE

Span 40 MHz
Sweep 1.27 ms. (1001 ps)

Frequency

[Spectrum Anaiyzer 1 +

Gecupied BW

KEYSIGHT Inais 8- TET
Cougiing AC  Corn

RL o Frog ol I

NEE On

Center 5.785 GHz
#Res BW 200.00 kHz

2Meics
Occupied Bandwidth
18

Transmit Freq Ermor
% dB Bandwidth

cloms O

Frequency

g Free Run
Galo O

offe
Ref Value 30.00 dBm

#Video BW 620,00 kHz*
Sweep 1.27 ms (1001 pts)

18.7 dBm

of OBW Power
xdB
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m:ﬂﬂpﬂﬂ s
KEYSIGHT
-

o RF
Coupling. AC
GIL Al Aut

Ref Lvl Offset 23.00 dB
Ref Value 30.00 dBm

Center 5.825 GHz #Video BW 620.00 kHz* Span 40 MHz)
#Res BW 200.00 kHz Sweep 1.27 ms (1001 pts)

Occupled Banc

Transmit Freq Errar
wich

xd 18.11 MHz

IRl RIS
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802.11n-HT20 26dB Bandwidth & 99% Bandwidth

Channel 36 (5180MHz) Channel 44 (5220MHz)

KEYSIGHT Input RF 0 2008 ; Free Ca 80000000 G KEYSIGHT Input RF 0 Trg: Free Run
AL -p. (CoUplng AC Coreckons: O on 0 AL -p. [CoUBINg AC on 1o O

c Gal
Aign: Auto ° o St No Aign: Auto
NF

Ref Lvl Offset 22.40 dB c Ref Lvl Offset 22.
Ref Value 30.00 dBm 1 X Ref Value 30.00 dBm

Center 5.18 GHz 0 d Span 40 MHz GH; #Video BW 620.00 kHz* Span 40 MHz
[#Res BW 200.00 kH Sweep 1.27 ms (1001 pts) Sweep 1.27 ms (1001 pts)

Gocupied Bandwidih Occupied Bandwidih
17 17.568

14.3 aBm Total Pow
Transmit Freg Emor E E Transmit Freq Eror E Hz oBW
B Bandwidih E E x 0B Bandwidih M B

207 y N kI

| Spectrum Analyzer 1 'Spectrum Anatyzer 1

| Occupied BW * Occupied BW 4

KEYSIGHT Input BF i 1ea 00000 KEYSIGHT Input RF
Coupl on on 0 Couph

c G G oid pling AC o G S0
™ 40 AL == dign Ao o s Fado Std. None
7]

Ref Value 30.00 dBm

Center 5.24 GHz 0 0.00 ki Span 40 MHz Center 5.26 GHz #Video BW 620.00 kHz* Span 40 MHz
[#Res BW 200.00 kH Sweep 1.27 ms (1001 pts) #Res BW 200.00 kHz Sweep 1.27 ms (1001 pts)

Occupied Bandwidih
Total Power 1 7 Total Pow 16.1 aBm
Transmit Freq Emar 3 o o Transmit Freq Eror

B Bandwidih B E x 0B Bandwidih

KEYSIGHT Input R '( : (m‘ "\2” 4 00000 G KEYSIGHT Input RF

Coupling AC

G Coupling AC
Align: Auto. o 5 o o 00 0 GH e
FE

W Gain: Low

Ref Lvl Offset 22.40 dB <L Ref Lvl Offset 22.40 dB
Ref Value 30.00 dBm 1 X Ref Value 30.00 dBm

Center 5.3 GHz 0 d Span 40 MHz 2 GHz #Video BW 620.00 kHz* Span 40 MHz
Sweep 1.27 ms (1001 pts) Sweep 1.27 ms (1001 pts)

Occupied Bandwidih
16.1 aBm 1 1. dBm
Transmit Freq Emar -15.321 £ Transmit Freq Eror

B Bandwidih B E X dB Bandwidih
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Channel 118 (5580MHz)

[Specirum Anaiyzer 1
| Occupied BW
KEYSIGHT nput

Coupling AC

Conter 5.5 GHz

Transmit Freq Error
X OB Bandwidin

Trig: Free Run
on

W Gain: Low

Ref Lvl Offset 23.00 B

Ref Value 30.00 dBm

#Video BW 620.00 KHz"

Rado St

7 ms (1001 pts)

[Spectrum Anaiyzer 1
|Cccupied BW 4
KEYSIGHT Input R

Coupling AC
-

rapr

Conter 5.58 GHz
#Res BW 200,00 kHz

Occupied Bandwidth
17.553 A

Transmit Freq Error

5441 i
18.18 M

Ty Free Run
Gale: O
WF Gain; Low

Rel Value

#Video BW 620.00 KHz"

Total Power

ms (1001 pts)

17.4d8Bm

KEYSIGHT Input -
[

Conter 5.7 GHz

ransmit Freq Emar
Bandwidih

inpuZ 500 Anem 208
o

Car
Freq Ref:Int
NFE. O

Ref Lvi Offset 23.00 dB

Ref Value 30.00 dBm

Total Power

pan 40 MHz
Sweep 1.27 ms (1001 pis)

Center 5.72 GHz

Occupied Bandwidin
1

Transmit Freq Eror
x 0B Bandwidih

= (ol ?] %

Total Paw

pan 40 MHz
Sweep 1.27 ms (1001 pis)

17.4d8m

1
Tl +
KEYSIGHT Input RF

Souging AC
Aign: Auto

Conter 5.745 GHz
[#Res BW 200.00 kHz

Transmit Freq Emar
B Bandwidih

5 cm

inpuZ 500 Anem 208

Car
Freq Ref:Int
NFE.Off

Ref Lvi Offset 23.00 dB

Ref Value 30.00 dBm

Frea Run
on

o
WIF Gain: Low

Span 40 MHz
Sweep 1.27 ms (1001 pis)

[Spectrum Anaiyzer 1
Occupied BW 4
KEYSIGHT Input RF

oupling AC
Aign: Auto

Center 5.785 GHz

Occupied Bandwidth
1

Transmit Freq Eror
x 0B Bandwidih

Atien: 20 B
Galo ON
W Gain

Ref Lvi Offset 23.00 dB
Ref Value 30.00 dBm

Span 40 MHz
Sweep 1.27 ms (1001 pis)

17.4d8m
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i *
KEYSIGHT Input

Center 5,525 GHz #Video BW 620.00 kHz* Span 40 MHz
[#Res BW 200.00 kHz Sweep 1.27 ms (1001 pts)

x 0B Bandwidih

SO m?:
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802.11n-HT40 26dB Bandwidth & 99% Bandwidth

Channel 38 (5190MHz) Channel 46 (5230MHz)

KEYSIGHT Input RF a 2008 Ca 90000000 G 500 Alen 2048
. (Covpling AC  Corracke on o Coupling AG octans. OF

RL I

Aign: Auto

Ref Lvl Offset 22.40 dB Ref Lvl Offset 22.40 dB
Ref Value 30.00 dBm X Ref Value 30.00 dBm

i

Center 5.19 GHz #Video BW 1.3000 MHz* Span 80 MHz Center 5.23 GHz #Video BW 1.3000 MHZ' Span B0 MHz|
Sweep 1.00 ms (1001 pts) Sweep 1.00 ms (1001 pts)|

Ocaupied Bandwidih

Transmit Freq Emar E E Transmit Freq Ermor
B Bandwidih 5 E xdB Bandwich

TR 3 |~ (?

| Spectrum Anafyzer 1

| Occupied BW

KEYSIGHT nput RF t - 00000 500 Tiig: Frea Run
Coupling AC € o on ol G Conectons OF Galo OF

= 4 Gain: Low

Ref Lvi Offset
Ref Value 30.00 dBm

, .
jremprpe— Mo sy

Center 5.27 GHz #Video BW 1.3000 MHz* Span 80 MHz Center 5.31 GHz #Video BW 1.3000 MHZ' Span B0 MHz|
Sweep 1.00 ms (1001 pts) [#Res BW 430.00 kHz Sweep 1.00 ms (1001 pts)|

Ocoupied Bandwidth
Total Power %122 Total Power
Transmit Freq Emar o o Transmit Freq Ermor

B Bandwidih E xdB Bandwich

KEYSIGHT Input RF 0 Trg: Frea Run ker Frog 0600 G KEYSIGHT Input RF 5 2048 Tig Frea Run whex Froq 5 560000000 GHz
RL —p— |Coupling. AC Gate. O Avgitiold RL | COUDING. A Corrections Gale. O Avaitold 50/50
Aign: Auto Fi WF Ganlow  Rado Sid aign: Ao & S #F Gain: Low  Radio Sid Nona

Ref Lvl Offset 23.00 B
Ref Value 30.00 dBm y Rartuo
o

A

Conter 5.51 GHz #Video BW 1.3000 MHz* 80 Conter 5.55 GHz #Video BW 1.3000 MHZ" 8
Sweep 1.00 ms (1001 pts) [#Res BW 430.00 kHz Sweep 1.00 ms (1001 pts)|

Oczupied Bandwidth

Transmit Freq Erroc
X dB Banawidtn

(el i dk:
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Channel 134 (5670MHz)

Channel 142 (5710MHz)

1

[Specium Anatyzer

KEYSIGHT nput Trig: Free Run
A -

Gale: OF
W Gain: Low

Ref Lvl Offset 23.00 B
Ref Value 30.00 dBm

NPT

Conter 5.67 GHz #Video BW 1.3000 MHz* 8
[#Res BW 430.00 kHZ Sweep 1.00 ms (1001 pts)

#Video BW 1.3000 MHZ" 8
Sweep 1.00 ms (1001 pts)|

Transmit Freq Erc
X dB Banawidin

S d?°

| Spectrum Analyzer 1
| Occupied BW

KEYSIGHT Input
RL e o0

ign Pt

Center 5.755 GHz #Video BW 1.3000 MHz* Span 80 MHz
[#Res BW 430.00 kHz Sweep 1.00 ms (1001 pts)

Ocoupied Bandwidin

Transmit Frec
x 0B Bandwidih

T~ ? %

Cia +

YSIGHT Input RF a Trg Free Canter Fraq 5 795000000 Gz
Coupling AC G on Galo OF Avgibiold 5050
Aulo s F Gain Low  Radho Std

Ref Value 30.00 dBm
A A

st bbbl

Center 5.795 GHz #Video BW 1.3000 MHZ'
[#Res BW 430.00 kHz Sweep 1.00 ms (1001 pts)|

Ocaupied Bandwidth

Transmit Freq Er
xdB Bandwicth

« [ ) (?)"
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802.11ac-VHT80 26dB Bandwidth & 99% Bandwidth

Channel 42 (5210MHz)

Channel 58 (5290MHz)

KEYSIGHT Input BF
—». Coupling AC

RL I

Aign: Auto

Center 5.21 GHz

Gocupied Bandwidih

Transmit Freq Emar
B Bandwidih

Ref Lvl Offset 22.40 dB
Ref Value 30.00 dBm
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Center 5.20 GHz
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xdB Bandwich

|~ (?
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B Bandwidih
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Total Power
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Total Power
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7.3. 6dB Bandwidth Measurement
7.3.1.Test Limit

The minimum 6dB bandwidth shall be at least 500 kHz.
7.3.2.Test Procedure used

KDB 789033 D02v02r01- Section 11)C)2)

7.3.3.Test Setting

Set center frequency to the nominal EUT channel center frequency.
RBW =100 kHz.

VBW = 3 x RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

© N o g > w N oPF

Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6

dB relative to the maximum level measured in the fundamental emission.

7.3.4.Test Setup

Spectrum Analyzer

-1 Attenuator EUT
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7.3.5.Test Result

IEEE 802.11 a/b/g/n/ac
2T2R USB Wi-Fi Module ; ]
Product Test Engineer Marvin
Integrated Bluetooth
2.1/3.0/4.2/5.0
Test Site SR2 Test Date 2022/12/1
Test Item 6dB Bandwidth
Test Mode Channel No. Frequency | 6dB Bandwidth Limit Result
(MH2z) (MHz) (MHz)
Ant O
802.11a 149 5745 16.360 205 Pass
802.11a 157 5785 16.350 205 Pass
802.11a 165 5825 16.440 20.5 Pass
802.11n-HT20 149 5745 17.680 20.5 Pass
802.11n-HT20 157 5785 17.660 205 Pass
802.11n-HT20 165 5825 17.600 20.5 Pass
802.11n-HT40 151 5755 36.420 20.5 Pass
802.11n-HT40 159 5795 35.460 205 Pass
802.11ac-VHT80 155 5775 75.120 20.5 Pass
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Report No.: 2211TW0105-U5

802.11 a CH149 (5745MHz)

802.11 a CH157 (5785MHz)

KEYSIGHT ':‘F‘":F
Goping
AL ion i

Scale/Div 10.0 08

Center 5.745 GHz
[2Res BW 100.00 kHz

Input 2: 50 0 o 2 Tog FreeRun  Center Freq 5745000000 GHz
Gl AvgiHok 5050
#F Gam: Low Radio Sid: None

Ref Lyl Offsat d
Ref Value 30.00 d8m

#Video BW 300.00 kHz
Sweep 5.00 ms (1001 pts)

9.1 dBm

Frequency

T +
KEYSIGHT "'M:-F

g
RL % ion Aulo

Scale/Div 10.0 48

[Center 5.785 GHz
[2Res BW 100.00 kHz

Frequency
Trig FreeRun  Genter Freq: 5 785000000 GHz
G jHOK 5050

#F Gan: Low  Radio St Nona

Ref Lvl Offset 23,00 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz*
Sweep 5.00 ms 1001 pts)

’

[Spectrum Analyzer 1
[Ocoupied BWW

Scale/Div 10.0 08

Input 2: 50 0
Cormections: Of
Freq Ref. Int
NFE: Of

Center Freq 5825000000 GHz
AvgiHok 5050
Radio St None

Allrminbha

#Video BW 300,00 KHz* Span 40 MHz

Sweep 5.00 ms (1001 pts)

Frequency

|Ocoupled
KEYSIGHT put k¥
uping
> Rign: Auio

Scale/Div 10.0 48

[2Res BW 100.00 kHz

jpled Bandwidin

Transini Ervor
x dB Bandwidth

acm?:

Trig FreeRun  Genter Freq: 5 745000000 GHz
G AvgiHoK 5050
#F Gan: Low  Radio St Nona

Ref Lvl Offset 23,00 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz* Span 40 MHz|

00 ms {1001 pts)

’

KEYSIGHT :_'_‘:“;:; e
RL == o o

Scale/Div 10.0 08

ww| A+

Input 2 50 0
Carrections. Of
Freq Ref: int {5)
NFE: Of

Atten 20 d8 Center Freq, 5785000000 G
AvgiHokd 5050
Raio St None

ity

#Video BW 300,00 KHz* Span 40 MHz

Sweep 5.00 ms (1001 pts)

w:ﬂm B+

KEYSIGHT 'put RF
g AC

RL o ion Auto

Scale/Div 10.0 48

[Center 5.825 GHz
[2Res BW 100.00 kHz

ccupled Bandwidin
Transimit Freq Eror
x dB Bandwidth

Il EE

#Video BW 300.00 kHz*

Atten 30 dB Genter Freq §

AvgiHekd 501
Raio Sid:

Ref Lvl Offset 23,00 dB
Ref Value 30.00 dBm

Span 40 MHz,
00 ms {1001 pts)

FCC ID: 2AR82-SKOWB822CU3

Page Number: 36 of 286




W‘A‘ !
N2
!

\
!

Report No.: 2211TW0105-U5

802.11 n-HT40 CH151 (5755MHz)

802.11 n-HT40 CH159 (5795MHz)

KEYSIGHT Jput RF

Algn: Auto

Scale/Div 10.0 08

Couplng AC
g A

Input 2: 50 0 Atten 2048 Tog FreeRun  Center Freq 5755000000 GHz
> Comectons: O Gl Aok 50150
Freq Ref. Int

) #F Gam: L Radio St None
NFE: Of

d
Ref Value 30.00 d8m

#Video BW 300,00 KHz*

Sweep 8.83 ms {1001 pts)

[Spectrum Anaiyzer

|Occupied B

KEYSIGHT Mgt RF
ing AC

Alten 20 dB
RL

B aign: Auto

Ref Lvl Offset 23,00 dB
Scale/Div 10.0 48 Ref Value 30.00 dBm

et Lt

Center 5.795 GHz #Video BW 300.00 kHz*
[2Res BW 100.00 kHz

2 Met

|Spectrum.
|Occupled BW.
KEYSIGHT iput RF

Couplng AGC
AL ion i

aph

Scale/Div 10.0 08

[2Res BW 100.00 kHz

Input 2: 50 0 Atten- 20 a8 Tog FreeRun  Center Freq 5775000000 GHz
Cormections: Of Gl AvgiHok 5050
Freq Ref. Int Radio St None

IFE: Of

#Video BW 300.00 KHz* Span 160 MHz
Sweep 19.8 ms {1001 pts)
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7.4. Output Power Measurement

7.4.1.Test Limit

For FCC Power Measurement Limit

For client operating in the band 5.15-5.25 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 250mW.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW (23.98dBm) or 11dBm +10 log
(26dB BW).

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of

operation shall not exceed 1 W (30dBm).

If transmitting antennas of directional gain greater than 6dBi are used, the maximum conducted
output power shall be reduced by the amount in dB that the directional gain of the antenna exceeds

6dBi.

7.4.2.Test Procedure Used

KDB 789033 D02v02r01 - Section I)E) 3) b) Method PM-G
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7.4.3.Test Setting

Average power measurements were perform only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter
implemented triggering and gating capabilities which were set up such that power measurements

were recorded only during the ON time of the transmitter. The trace was averaged over 100 traces to

obtain the final measured average power.

7.4.4. Test Setup

Spectrum Analyzer

Attenuator E UT
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7.4.5.Test Result

S IEEE 802.11 a/b/g/nfac 2T2R USB Wi-Fi Test Engineer Marvin
Module Integrated Bluetooth 2.1/3.0/4.2/5.0
Test Site SR5 Test Date 2022/12/1
Test Item Output Power
Freq. Ant O Ant 1 Ant 0+1 Pc.)err
Model Rate Ch. (MH2) Power Power Power Limit
(dBm) (dBm) (dBm) (dBm)
6M 36 5180 12.52 14.92 N/A 23.98
802.11a Band1l 6M 44 5220 12.76 14.60 N/A 23.98
6M 48 5240 13.07 14.83 N/A 23.98
6M 52 5260 14.37 14.05 N/A 23.98
802.11a Band2 6M 60 5300 14.12 13.72 N/A 23.98
6M 64 5320 13.96 13.78 N/A 23.98
6M 100 5500 15.20 13.96 N/A 23.98
802 112 Band3 6M 116 5580 15.57 13.67 N/A 23.98
6M 140 5700 15.47 14.51 N/A 23.98
6M 144 5720 15.45 14.35 N/A 22.46
6M 149 5745 1541 13.38 N/A 30.00
802.11a Band4 6M 157 5785 15.26 13.83 N/A 30.00
6M 165 5825 14.18 13.33 N/A 30.00
MCS8 36 5180 10.75 12.82 14.92 23.98
n-HT20 Band1 MCS8 44 5220 10.93 12.40 14.74 23.98
MCS8 48 5240 11.02 12.49 14.83 23.98
MCS8 52 5260 12.12 11.73 14.94 23.98
n-HT20 Band2 MCS8 60 5300 11.86 11.45 14.67 23.98
MCS8 64 5320 11.84 11.47 14.67 23.98
MCS8 100 5500 13.02 11.41 15.30 23.98
T e MCS8 116 5580 13.37 11.26 15.45 23.98
MCS8 140 5700 13.67 12.30 16.05 23.98
MCS8 144 5720 13.40 12.12 15.82 22.65
MCS8 149 5745 12.37 11.08 14.78 30.00
n-HT20 Band4 MCS8 157 5785 13.48 11.48 15.60 30.00
MCS8 165 5825 12.35 11.18 14.81 30.00
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Nss2 MCSO0 36 5180 10.35 12.59 14.62 23.98
ac-VHT20 Band1l Nss2 MCSO0 44 5220 10.68 12.22 14.53 23.98
Nss2 MCS0 48 5240 10.81 12.28 14.62 23.98
Nss2 MCSO0 52 5260 11.82 11.62 14.73 23.98
ac-VHT20 Band?2 Nss2 MCSO0 60 5300 11.64 11.32 14.49 23.98
Nss2 MCSO0 64 5320 11.46 11.33 14.41 23.98
Nss2 MCSO0 100 5500 11.29 11.31 14.31 23.98
Nss2 MCSO0 116 5580 12.38 11.52 14.98 23.98
ac-VHT20 Band3
Nss2 MCSO0 140 5700 12.12 12.16 15.15 23.98
Nss2 MCSO0 144 5720 11.89 12.05 14.98 22.65
Nss2 MCSO0 149 5745 11.89 11.14 14.54 30.00
ac-VHT20 Band4 Nss2 MCSO0 157 5785 12.24 11.59 14.94 30.00
Nss2 MCSO0 165 5825 12.36 11.21 14.83 30.00
MCS9 38 5190 10.89 13.05 15.11 23.98
n-HT40 Bandl
MCS9 46 5230 11.54 13.01 15.35 23.98
MCS9 54 5270 12.74 12.38 15.57 23.98
n-HT40 Band?2
MCS9 62 5310 12.84 12.56 15.71 23.98
MCS9 102 5510 14.24 12.54 16.48 23.98
MCS9 110 5550 14.54 12.01 16.47 23.98
n-HT40 Band3
MCS9 134 5670 14.59 12.82 16.80 23.98
MCS9 142 5710 14.51 13.08 16.86 23.98
MCS9 151 5755 14.86 12.03 16.68 30.00
n-HT40 Band4
MCS9 159 5795 14.40 12.28 16.48 30.00
Nss2 MCSO0 38 5190 11.03 12.81 15.02 23.98
ac-VHT40 Band1
Nss2 MCSO0 46 5230 11.27 12.54 14.96 23.98
Nss2 MCSO0 54 5270 12.21 11.67 14.96 23.98
ac-VHT40 Band2
Nss2 MCSO 62 5310 12.29 11.98 15.15 23.98
Nss2 MCSO0 102 5510 13.44 11.69 15.66 23.98
Nss2 MCSO0 110 5550 13.83 11.18 15.71 23.98
ac-VHT40 Band3
Nss2 MCSO0 134 5670 13.78 11.98 15.98 23.98
Nss2 MCS0 142 5710 13.74 12.19 16.04 23.98
Nss2 MCSO0 151 5755 14.23 11.21 15.99 30.00
ac-VHT40 Band4
Nss2 MCSO0 159 5795 13.89 11.68 15.93 30.00
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ac-VHT80 Bandl | Nss2 MCs1 42 5210 7.62 12.90 14.03 23.98
ac-VHT80 Band2 | Nss2 MCS1 58 5290 11.64 11.98 14.82 23.98
Nss2 MCS1 106 5530 13.16 11.72 15.51 23.98
ac-VHT80 Band3 | Nss2 MCS1 122 5610 13.79 11.55 15.82 23.98
Nss2 MCS1 138 5690 13.13 12.62 15.89 23.98
ac-VHT80 Band4 | Nss2 MCS1 155 5775 13.24 11.94 15.65 30.00

Note: OUtpUt power =10*|Og{loAnt 0 RF Output Power /10 +10Ant 1 RF Output Power/lO} (d Bm)
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7.5. Transmit Power Control
7.5.1.Test Limit

The U-NII device is required to have the capability to operate at least 6 dB below the mean EIRP
value of 30 dBm.

7.5.2.Test Procedure Used

KDB 789033 D02v02r01 - Section II) E) 3) b) Method PM-G

7.5.3.Test Setting

Average power measurements were perform only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter
implemented triggering and gating capabilities which were set up such that power measurements
were recorded only during the ON time of the transmitter. The trace was averaged over 100 traces to

obtain the final measured average power.

7.5.4.Test Setup

Spectrum Analyzer

S5 o8 Attenuator EUT
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7.5.5.Test Result

Note: TPC mechanism is not required for systems with an e.i.r.p. of less than 500 mW.
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7.6. Power Spectral Density Measurement

7.6.1.Test Limit

For FCC Power Spectral Density Limit

For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum power spectral
density shall not exceed 11 dBm in any 1 megahertz band.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz band.

For the band 5.725-5.85 GHz, the maximum power spectral density shall not exceed 30 dBm in any
500-kHz band.

If transmitting antennas of directional gain greater than 6dBi are used, the peak power spectral

density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.

7.6.2.Test Procedure Used

KDB 789033 D02v02r01 - Section II)F)
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7.6.3.Test Setting

1. Analyzer was set to the center frequency of the UNII channel under investigation

2. Span was set to encompass the entire 26dB EBW of the signal

3.  RBW = 1MHz (510kHz, if measurement bandwidth of Maximum PSD is specified in 500 kHz)

4. VBW =3MHz

5. Number of sweep points = 2 x (span / RBW)

6. Detector = power averaging (Average)

7. Sweep time = auto

8.  Trigger = free run

9. Trace average at least 100 traces in power averaging (rms) mode; however, the number of traces to be
averaged shall be increased above 100 as needed to ensure that the average accurately represents the
true average over the on and off periods of the transmitter.

10. Use the peak search function on the instrument to find the peak of the spectrum and record its value.

11. Add 10*log(1/x), where x is the duty cycle, to the measured power in order to compute the average
power during the actual transmission times (because the measurement represents an average over both
the on and off times of the transmission). For example, add 10*log(1/0.25) = 6 dB if the duty cycle is 25

percent.

7.6.4.Test Setup

Spectrum Analyzer

| Attenuator EUT
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7.6.5.Test Result

IEEE 802.11 a/b/g/n/ac 2T2R USB
Product Wi-Fi Module Integrated Bluetooth | Test Engineer Marvin
2.1/3.0/4.2/5.0
Test Site SR2 Test Date 2022/12/1
Test Iltem Power Spectral Density

U-NII-1 & U-NII-2A & U-NII-2C

PSD | PSD Total PSD|Total PSD
Data Duty
Channel| Freq. | (dBm/ | (dBm/ (dBm/ (dBm/ PSD Limit
Test Mode | Rate Cycle Result
No. (MHz) | MHz) | MHz) MHz) MHz) | (dBm/MHz)
(Mbps) (%)
Ant0 | Antl Ant0 Antl
1lla 6 36 5180 |-0.382| 2.638 |91.05%| 0.025 3.045 <11 Pass
1lla 6 44 5220 | 0.085 | 2.158 [91.05%| 0.492 2.565 <11 Pass
1l1a 6 48 5240 | 0.613 | 2.457 [91.05%| 1.020 2.864 <11 Pass
11a 6 52 5260 | 1.781 | 2.148 |91.05%| 2.188 2.555 <11 Pass
1lla 6 60 5300 | 1.911 | 2.092 [91.05%| 2.318 2.499 <11 Pass
11a 6 64 5320 | 1.689 | 2.107 |91.05%| 2.096 2.514 <11 Pass
1l1a 6 100 5500 | 2.711 | 1.572 [91.05%| 3.118 1.979 <11 Pass
1lla 6 118 5580 | 3.356 | 1.195 |91.05%| 3.763 1.602 <11 Pass
1lla 6 140 5700 | 3.997 | 1.823 |91.05%| 4.404 2.230 <11 Pass
1lla 6 144 5720 | 3.236 | 1.574 |91.05%| 3.643 1.981 <11 Pass
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Data PSD PSD Duty Total N
S — Rate Channel Freq. (dBm/ | (dBm/ Cycle PSD PSD Limit S~
No. (MHz) MHz) [ MHz) (dBm/ | (dBm/MHz)
(Mbps) (%)
Ant0 Antl MHZz)
11n-HT20 6.5 36 5180 | -1.286 | 0.903 |95.18% | 3.170 <11 Pass
11n-HT20 6.5 44 5220 -1.334 | 1.130 |95.18% | 3.295 <11 Pass
11n-HT20 6.5 48 5240 -1.051 | 1.367 |95.18% | 3.549 <11 Pass
11n-HT20 6.5 52 5260 0.294 | 0.667 |95.18% | 3.709 <11 Pass
11n-HT20 6.5 60 5300 0.176 | 0.437 |95.18% | 3.533 <11 Pass
11n-HT20 6.5 64 5320 0.499 | 0.599 |95.18% | 3.774 <11 Pass
11n-HT20 6.5 100 5500 1.028 | 0.368 |95.18%| 3.935 <11 Pass
11n-HT20 6.5 118 5580 1.120 | 0.148 |95.18% | 3.886 <11 Pass
11n-HT20 6.5 140 5700 1.925 | 0.562 |95.18% | 4.522 <11 Pass
11n-HT20 6.5 144 5720 1.393 | 0.333 |95.18% | 4.120 <11 Pass
11n-HT40 13.5 38 5190 -4.884 | -2.145 |81.45% | 0.599 =11 Pass
11n-HT40 13.5 46 5230 -4.572 | -2.511 |81.45% | 0.481 <11 Pass
11n-HT40 13.5 54 5270 -2.790 | -3.262 |81.45% | 0.882 <11 Pass
11n-HT40 13.5 62 5310 -3.022 | -3.069 |81.45% | 0.856 =11 Pass
11n-HT40 13.5 102 5510 -2.547 | -2.971 |81.45% | 1.148 <11 Pass
11n-HT40 13.5 110 5550 -2.031 | -3.968 |81.45% | 1.009 <11 Pass
11n-HT40 13.5 134 5670 -1.383 | -3.319 |81.45% | 1.657 <11 Pass
11n-HT40 13.5 142 5710 -2.031 | -2.983 |81.45% | 1.420 <11 Pass
1lac-VHT80 29.3 42 5210 -9.509 | -6.393 |68.40% | -3.018 <11 Pass
1lac-VHT80 29.3 58 5290 -7.565 | -6.949 |68.40% | -2.586 <11 Pass
1lac-VHT80 29.3 106 5530 -6.394 | -7.497 |68.40% | -2.251 <11 Pass
1lac-VHT80 29.3 122 5610 -5.846 | -7.843 |68.40% | -2.071 <11 Pass
1lac-VHT80 29.3 138 5690 -6.664 | -7.582 |68.40% | -2.439 <11 Pass

Note: Total PSD (dBm/MHz) = 10*log{10Ant0PSD /10 +1 At 1 PSD/10} (dBm/MHZz) + 10*log(1/duty cycle).
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U-NII-3
PSD | PSD Total PSD|Total PSD
Data Duty o
Channel| Freq. | (dBm/ | (dBm/ (dBm/ (dBm/ PSD Limit
Test Mode | Rate Cycle Result
No. (MHz) [510kHz)[510kHz) 510kHz) | 510kHz) [(dBm/500kHZz)
(Mbps) (%)
Ant0 | Antl Ant0 Antl
1lla 6 149 5745 | 0.519 |-2.423 [91.05%| 0.926 -2.016 <30 Pass
1lla 6 157 5785 | 0.183 |-1.472 [91.05%| 0.590 -1.065 <30 Pass
1lla 6 165 5825 | -0.848 | -1.758 [91.05%| -0.441 -1.351 <30 Pass
PSD PSD Total
Data Duty
Channel Freq. (dBm/ | (dBm/ PSD PSD Limit
Test Mode Rate Cycle Result
No. (MHz) |510kHz)|510kHz) (dBm/ |(dBm/500kHz)
(Mbps) (%)
Ant0 Antl 510kHz)

11n-HT20 6.5 149 5745 -1.230 | -3.637 [95.18% | 0.956 <30 Pass
11n-HT20 6.5 157 5785 -1.960 | -2.736 |95.18% | 0.894 <30 Pass
11n-HT20 6.5 165 5825 -2.521 | -3.256 |95.18% | 0.352 <30 Pass
11n-HT40 13.5 151 5755 -4.482 | -7.098 [81.45% | -1.695 <30 Pass
11n-HT40 13.5 159 5795 -4.926 | -6.192 [81.45% | -1.612 <30 Pass
11ac-VHTS80 293 155 5775 -9.494 |-10.654 [ 68.40% | -5.376 <30 Pass

Note: Total PSD (dBm/510kHz) = 10*log{10Ant0PSD/10 +1QAnt1PSD 10} (dBmM/510kHz) + 10*log(1/duty cycle).
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