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1. TEST RESULT SUMMARY

1.1. TEST PROCEDURES AND RESULTS

Requirement CFR 47 Section Result
Antenna requirement §15.203/§15.247(b)(4) PASS
AC PoweEr L!ne. Conducted §15.207 PASS
mission
Conductngj Peak Output §15.247(b)(3) PASS
ower
6dB Emission Bandwidth §15.247(a)(2) PASS
Power Spectral Density §15.247(e) PASS
Band Edge 1§5.247(d) PASS
Spurious Emission §15.205/§15.209 PASS

Note:
1. PASS: Test item meets the requirement.
2. Fail: Test item does not meet the requirement.

3. N/A: Test case does not apply to the test object.

\ LY/

4. The test result judgment is decided by the limit of test standard.

1.2. INFORMATION OF THE TEST LABORATORY

Shenzhen HUAK Testing Technology Co., Ltd.
Add.: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping,
Fuhai Street, Bao’an District, Shenzhen, Guangdong, China

Testing Laboratory Authorization :

A2LA Accreditation Code is 4781.01.

FCC Designation Number is CN1229.
Canada IC CAB identifier is CN0045.
CNAS Registration Number is L9589.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
I . ST
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1.3. MEASUREMENT UNCERTAINTY

The reported uncertainty of measurement y + U, where expended uncertainty U is based
on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of
confidence of approximately 95 %.

Report No.: HK2109093433-1E

No. Item MU
1 Conducted Emission +2.71dB
2 RF power, conducted +0.37dB
3 Spurious emissions, conducted +0.11dB
4 All emissions, radiated(<1G) +3.90dB
5 All emissions, radiated(>1G) +4.28dB
6 Temperature 10.1°C
7 Humidity +1.0%

HUAK Testing Lab TEL: +86-755 2302 9901 FAX :

+86-755 2302 9901

E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
I . ST
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2. EUT DESCRIPTION
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2.1. GENERAL DESCRIPTION OF EUT

Equipment KING WiFi Max Router/Range Extender
Model Name KWM2000

Series Model N/A

Model Difference N/A

Trade Mark KING

FCCID 2A27N-KWM2000

Antenna Type External Antenna

Antenna Gain

Antenna 1:3dBi
Antenna 2:3dBi
MIMO: 6.01dBi

Operation frequency

802.11b/g/n 20:2412~2462 MHz
802.11n 40: 2422~2452MHz

Number of Channels

802.11b/g/n20: 11CH
802.11n 40: 7CH

Modulation Type

CCK/OFDM/DBPSK/DAPSK

Power Source

DC12V, 2A ; AC100-240V, 50/60Hz, 0.6A

Power Rating

DC12V, 2A ; AC100-240V, 50/60Hz, 0.6A

Note:

Report No.: HK2109093433-1E

The EUT incorporates a MIMO function. Physically, it provides two completed transmitte
rs and receivers(2T2R), two transmit signals are completely correlated, then, Direction g
ain=GANT + Array Gain(Array Gain=10 log(2) dB for power spectral density; Array Gain
=0 for power measurement).

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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2.2. CARRIER FREQUENCY OF CHANNELS

Page 8 of 88
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Channel List for 802.11b/802.11g/802.11n (HT20)

Channel Fr%(\q/luHle;cy Channel Frti'(\q/luHle;cy Channel Fr?&llj_'ezr;cy Channel Fr?ﬁﬂl:_'ezr;cy
01 2412 04 2427 07 2442 10 2457
02 2417 05 2432 08 2447 11 2462
03 2422 06 2437 09 2452

Channel List For 802.11n (HT40)

Channel Fre(zlt\:|/lt|1_|ezr;cy Channel Fr?&iezr;cy Channel Fre(EAL;'ezr;cy Channel Fre(ﬁ/ll:_'ezr;cy
- - 04 2427 07 2442 - -

- - 05 2432 08 2447 - -
03 2422 06 2437 09 2452

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel see
below:

2.3. OPERATION OF EUT DURING TESTING

Operating Mode

The mode is used: Transmitting mode for 802.11b/802.11g/802.11n (HT20)
Low Channel: 2412MHz
Middle Channel: 2437MHz
High Channel: 2462MHz

The mode is used: Transmitting mode for 802.11n (HT40)
Low Channel: 2422MHz
Middle Channel: 2437MHz
High Channel: 2452MHz

/M T R\
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2.4. DESCRIPTION OF TEST SETUP

Report No.: HK2109093433-1E

Operation of EUT during conducted testing and radiation below 1GHz testing:

Adapter
AC Plug

EUT

Laptop

Operation of EUT during radiation above 1GHz testing:

Adapter
AC Plug

EUT

Laptop information
Model: ThinkPad X220i
Input: 20V, 3.25A/4.5A

Adapter information

Model: RA040-1202000US

Input: 100-240V~50-60Hz 0.6A max
Output: DC12V 2A, 24W

The sample was placed (0.8m below 1GHz, 1.5m above 1GHz) above the ground plane of
3m chamber. Measurements in both horizontal and vertical polarities were performed.
During the test, each emission was maximized by: having the EUT continuously working,
investigated all operating modes, rotated about all 3 axis (X, Y & Z) and considered typical
configuration to obtain worst position, manipulating interconnecting cables, rotating the
turntable, varying antenna height from 1m to 4m in both horizontal and vertical polarizations.
The emissions worst-case are shown in Test Results of the following pages. The worst case

is X position.

The results shown in this test report refer only to the sample(s) tested unless othen
this document cannont be reproduced except in full with our prior written permis
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3. GENERA INFORMATION
3.1. TEST ENVIRONMENT AND MODE

Operating Environment:

Temperature: 25.0 °C

Humidity: 56 % RH

Atmospheric Pressure: 1010 mbar
Test Mode:

Keep the EUT in continuous transmitting
Engineering mode: by select channel and modulations(The
value of duty cycle is 98.46%)

The sample was placed (0.8m below 1GHz, 1.5m above 1GHz) above the ground
plane of 3m chamber. Measurements in both horizontal and vertical polarities were
performed. During the test, each emission was maximized by: having the EUT
continuously working, investigated all operating modes, rotated about all 3 axis (X, Y &
Z) and considered typical configuration to obtain worst position, manipulating
interconnecting cables, rotating the turntable, varying antenna height from 1m to 4m in
both horizontal and vertical polarizations. The emissions worst-case are shown in Test
Results of the following pages. For the full battery state and The output power to the
maximum state.

We have verified the construction and function in typical operation. All the test modes
were carried out with the EUT in transmitting operation, which was shown in this test
report and defined as follows:

Per-scan all kind of data rate in lowest channel, and found the follow list which it
was worst case.

Mode Data rate
802.11b 1Mbps
802.11g 6Mbps

802.11n(H20) 6.5Mbps
802.11n(H40) 13.5Mbps

Final Test Mode:

Keep the EUT in continuous transmitting

Operation mode: with modulation

1. For WIFI function, the engineering test program was provided and enabled to make
EUT continuous transmit/receive.

2. According to ANSI C63.10 standards, the test results are both the “worst case” and
“‘worst setup” 1Mbps for 802.11b, 6Mbps for 802.11g, 6.5Mbps for 802.11n(H20),
13.5Mbps for 802.11(H40). Duty cycle setting during the transmission is 98.5% with
maximum power setting for all modulations.

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
I . ST
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3.2. DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used to
form a representative test configuration during the tests.

Equipment Model No. Serial No. FCCID Trade Name

/ / / / /

Note:
1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended
use.

3. For conducted measurements (Output Power, 6dB Emission Bandwidth, Power Spectral Density, Spurious
Emissions), the antenna of EUT is connected to the test equipment via temporary antenna connector, the
antenna connector is soldered on the antenna port of EUT, and the temporary antenna connector is listed in the
Test Instruments.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by
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4. TEST RESULTS AND MEASUREMENT DATA
4.1. CONDUCTED EMISSION

4.1.1. Test Specification

Test Requirement:

FCC Part15 C Section 15.207

Test Method:

ANSI C63.10:2013

Frequency Range:

150 kHz to 30 MHz

Receiver setup:

RBW=9 kHz, VBW=30 kHz, Sweep time=auto

Frequency range Limit (dBuV)
(MHz) Quasi-peak Average
Limits: 0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
Reference Plane
LISN
40cm 80cm
AC power
E.U.T [ |AC power
Test Setup: EMI
Receiver
Test table/Insulation plane
Remark
EUT: Equipment Upder Test
LISA Ling impedence Stabilizalion Nefwork
Test table haight=0 8m
Test Mode: Charging + transmitting with modulation

Test Procedure:

1. The E.U.T is connected to the main power through a
line impedance stabilization network (L.I.S.N.). This
provides a 50o0hm/50uH coupling impedance for the
measuring equipment.

2. The peripheral devices are also connected to the main
power through a LISN that provides a 50ohm/50uH
coupling impedance with 50ohm termination. (Please
refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum
conducted interference. In order to find the maximum
emission, the relative positions of equipment and all of
the interface cables must be changed according to
ANSI C63.10: 2013 on conducted measurement.

Test Result:

PASS

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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4.1.2. Test Instruments

Page 13 of 88

Report No.: HK2109093433-1E

Conducted Emission Shielding Room Test Site (843)
Equipment Manufacturer Model Serial Number | Calibration Due
Receiver R&S ESCI7 HKE-010 Dec. 09, 2021
LISN R&S ENV216 HKE-002 Dec. 09, 2021
Condudted test | Tonscend | 'Sf X | HKE-081 N/A

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK
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4.1.3. Test Data

All the test modes completed for test. only the worst result was reported as below:
Conducted Emission on Line Terminal of the power line (150 kHz to 30MHz)

130 FCCPART 15 C CLASS BIL)

120
110
100
80
80
70

80 —]
501 ——
M ——
40 I = ?1| I.-|
30— %h MIIJF V]
=i T 0
AT e ')-{ | L’Nh",-__n
20 VAR W o
10 Mvn

Level[dBphw]

fEox m TOM 30M
Frequency[Hz]

—— QP Limit —— AV Limit —PK — AV

o QP Defector # AV Detector

/M T R\

1 0.1545 46.92 20,03 63.75 18.83 26.89 PK L
2 0.1905 4561 20,04 64.01 18.40 2557 PK L
3 0.3075 368.32 2005 60.04 21.72 18.27 PK L
4 0.4065 3770 20,03 97.72 20.02 17.67 PK L
5 0.9915 31.14 20.06 56.00 24 .86 11.08 PK L
6 24810 2979 2019 56.00 2621 9.60 PK L

Remark: Margin = Limit — Level
Correction factor = Cable lose + LISN insertion loss
Level=Test receiver reading + correction factor

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is iss
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Conducted Emission on Neutral Terminal of the power line (150 kHz to 30MHz)

130 FCC PART 15 C CLASS B [N)

120
110
100
80
80
70

[ ——

80 ——
—

Sm;"\*i
40 R aq"

300 .‘.‘n ' bﬂﬁ, ‘l“..fl_-’ ""I i | : l 3

R O T R O T o o e

10

Level[dBpWv]

T 7 F‘\.llla m’l u.._J .
¥ S

fox i ' TOM 30M
Freguency[Hz]

—— QP Limit — AV Limit — PK — AV

o QP Detector # AV Detector

)2\

T

‘FR
o
~—
1 0.1500 4944 20.03 66.00 16.56 29.41 PK N
2 0.1860 4523 2005 64.21 18.98 2518 PK N
3 0.4380 40.00 20.05 5710 17.10 19.95 PK N
4 0.9960 31.98 20.06 56.00 24.02 11.92 PK N
5 2.4810 2933 2019 56.00 26.67 9.14 PK N
6 6.1035 28.51 20.23 60.00 31.49 8.28 PK N
Remark: Margin = Limit — Level
Correction factor = Cable lose + LISN insertion loss
Level=Test receiver reading + correction factor
The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is iss
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4.2. MAXIMUM CONDUCTED OUTPUT POWER

4.2.1. Test Specification

Test Requirement: FCC Part15 C Section 15.247 (b)(3)

Test Method: KDB 558074

Limit: 30dBm

Test Setup: 2 L] <
Power meter EUT

Test Mode: Transmitting mode with modulation

1. The testing follows the Measurement Procedure of
FCC KDB No. 558074 D01 15.247 Meas Guidance
v05r02.

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

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

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

PASS

Test Procedure:

Test Result:

4.2.2. Test Instruments

RF Test Room
Equipment Manufacturer Model Serial Number | Calibration Due
Power meter Agilent E4419B HKE-085 Dec. 09, 2021
Power Sensor Agilent E9300A HKE-086 Dec. 09, 2021
RF cable Times 1-40G HKE-034 Dec. 09, 2021
RPautomatic Tonscend | JS0806-2 | HKE-060 | Dec. 09,2021

international system unit (SI).

HUAK Testing Lab TEL : +86-755 2302 9901

FAX : +86-755 2302 9901

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

E-mail : service@cer-mark.com
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4.2.3. Test Data

T Frequency Maximum Peak Conducted Output Power (dBm) LIMIT
Channel (MHz) Antenna port 1 | Antenna port 2 MIMO dBm
TX 802.11b Mode
CHO1 2412 15.92 16.04 / 30
CHO06 2437 14.44 15.46 / 30
CH11 2462 16.61 15.18 / 30

TX 802.11g Mode

CHO1 2412 15.27 14.51 / 30
CHO06 2437 14.15 13.27 / 30
CH11 2462 14.40 15.42 / 30

TX 802.11n20 Mode

CHO1 2412 15.18 14.23 17.74 30

CHO06 2437 14.91 13.01 17.07 30 Q\Q

CH11 2462 13.50 13.21 16.37 30 »
TX 802.11n40 Mode -

CHO03 2422 14.06 13.76 16.92 30 é

CHO06 2437 13.97 13.62 16.81 30

CHO09 2452 13.22 13.52 16.38 30

Note: This product supports antenna 1 and antenna 2 launch, but only support 802.11 n for MIMO mode,
not support 802.11 b and 802.11 g for MIMO mode.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
I . ST
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4.3. EMISSION BANDWIDTH

4.3.1. Test Specification

Test Requirement: FCC Part15 C Section 15.247 (a)(2)

Test Method: KDB 558074

Limit: >500kHz

Test Setup: i — _ﬁ -
EUT

Spectrum Analyzer

Test Mode: Transmitting mode with modulation

1. The testing follows FCC KDB Publication No. 558074
D01 15.247 Meas Guidance v05r02.

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

3. 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 6dB bandwidth must
be greater than 500 kHz.

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

Test Result: PASS

Test Procedure:

4.3.2. Test Instruments

RF Test Room

Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum analyzer Agilent N9020A HKE-048 Dec. 09, 2021
RF Cable Tonscend 170660 N/A Dec. 09, 2021

(9KHz-26.5GHz)
RF automatic
control unit

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

Tonscend JS0806-2 HKE-060 Dec. 09, 2021

international system unit (SI).

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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For antenna port 1

6dB Emission Bandwidth (MHz)

Test channel

802.11b 802.11g | 802.11n(H20) | 802.11n(H40)
Lowest 9.16 13.84 15.08 33.60
Middle 10.16 12.64 13.84 32.72
Highest 9.60 14.12 15.12 34.00
Limit: >500k
Test Result: PASS
Test plots as follows:
The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.c

HUAK Testing Lab TEL : +86-755 2302 9901

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

FAX :

+86-755 2302 9901

E-mail : service@cer-mark.com
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802.11b Modulation

Lowest channel

412000000 GHz
AR .-: T ey Trig: Frea Run
IF Gl ow 4048

Maet 894 dB
Ref 30.00 dBm

ICenm 241200 GHz
g 0 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

Span 40.00 MHz

Sweep 3867 ms (1001 pts)

STATUS

Middle channel

PHO:
IF Gk aw

Mset 864 dB
Ref 30.00 dBm

ICenm 243700 GHz
#Res BW 100 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

Span 40.00 MHz
Sweep 3867 ms (1001 pts)

/M T R\

i - |

STATUS

Agilent Spectrum Analyrer - Swrpt Sh.
o L
. Freq 2.462000000 GHz
Center Freq 2.462000 ":m WO T iig: Fres Run
Fuiniow AR 40 28

Mset 864 dB
Ref 30.00 dBm

ICenm 246200 GHz
#Res BW 100 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

HUAK Testing Lab TEL: +86-755 2302 9901  FAX

+86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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802.11g Modulation

Lowest channel

412000000 GHz
AR .-: T ey Trig: Frea Run
IF Gl ow 4048

Maet 894 dB
Ref 30.00 dBm

ICenm 241200 GHz
g 0 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

Span 40.00 MHz

Sweep 3867 ms (1001 pts)

STATUS

Report No.: HK2109093433-1E

Middle channel

PHO:
IF Gk aw

Mset 864 dB
Ref 30.00 dBm

ICenm 243700 GHz
#Res BW 100 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

Span 40.00 MHz
Sweep 3867 m

(1001 pts)

i

- |

STATUS

Agilent Spectrum Analyrer - Swrpt Sh.
o L
. Freq 2.462000000 GHz
Center Freq 2.462000 ":m WO T iig: Fres Run
Fuiniow AR 40 28

Mset 864 dB
Ref 30.00 dBm

ICenm 246200 GHz
#Res BW 100 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

HUAK Testing Lab TEL: +86-755 2302 9901  FAX

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

+86-755 2302 9901

E-mail : service@cer-mark.com
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802.11n (HT20) Modulation

Lowest channel

412000000 GHz
AR .-: T ey Trig: Frea Run
IF Gl ow 4048

Maet 894 dB
Ref 30.00 dBm

ICenm 241200 GHz
g 0 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

Span 40.00 MHz

Sweep 3867 ms (1001 pts)

STATUS

Report No.: HK2109093433-1E

Middle channel

PHO:
IF Gk aw

Mset 864 dB
Ref 30.00 dBm

ICenm 243700 GHz
#Res BW 100 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

Span 40.00 MHz
Sweep 3867 m

(1001 pts)

i

- |

STATUS

Agilent Spectrum Analyrer - Swrpt Sh.
o L
. Freq 2.462000000 GHz
Center Freq 2.462000 ":m WO T iig: Fres Run
Fuiniow AR 40 28

Mset 864 dB
Ref 30.00 dBm

ICenm 246200 GHz
#Res BW 100 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

HUAK Testing Lab TEL: +86-755 2302 9901  FAX

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

+86-755 2302 9901

E-mail : service@cer-mark.com
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802.11n (HT40) Modulation

Lowest channel

422000000 GHz Hhvg Type: RMS
a0 p: o et Trig: Frea Run AwglHald: 100100
IF Gt Low w08

Maet 894 dB
Ref 30.00 dBm

Span 20.00 MHz
Sweep 7.667 ms (1001 pts)

ICenm 242200 GHz
: #VEW 300 kHz

0 kHz

STATUS

Middle channel

#hvg Type: RMS
AvglHeld: 1001100

PHO:
IF Gk aw

Mset 864 dB
Ref 30.00 dBm

\ L

Span 20.00 MHz
Sweep 7.667 ms (1001 pts)

i - |

IC enter 243700 GHz

#Res BW 100 kHz H#VBW 300 kHz

STATUS

Agibent Spectrum Anabyzer - Swvpt SA

U AL 3 —

B Freq 2.452000000 GHz #hvg Type: RMS

CenlerFreg 2252000 .-: Fast re Trig: Free Run AvglHeld: 1001100
IFGabclow  Bhttanc 40 &8

Mset 864 dB
Ref 30.00 dBm

H#VBW 300 kHz

ICenm 245200 GHz
#Res BW 100 kHz

FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

HUAK Testing Lab TEL : +86-755 2302 9901
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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For antenna port 2

6dB Emission Bandwidth (MHz)
Test channel
802.11b 802.11g | 802.11n(H20) | 802.11n(H40)
Lowest 10.12 15.16 15.04 33.92
Middle 9.60 14.20 15.12 35.20
Highest 9.64 12.24 12.84 32.80
Limit: >500 (kHz)
Test Result: PASS
Test plots as follows:
The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.com

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
I . ST
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802.11b Modulation

Lowest channel

412000000 GHz Hhvg Type: RMS
AR p: o et Trig: Frea Run AwglHald: 100100
IF Gt Low w08

Maet 894 dB
Ref 30.00 dBm

ICenm 241200 GHz Span 40.00 MHz
# 0 kHz #VBW 300 kHz Sweep 3867 ms (1001 pts)

sy STATUS

Middle channel

#hvg Type: RMS
T AvglHeld: 1001100
1FG ool aw a8

Mset 864 dB
Ref 30.00 dBm

ICenm 243700 GHz Span 40.00 MHz
#Res BW 100 kHz Sweep 3,867 ms (1001 pts)

i - |

STATUS

Agilent Spectrum Analyrer - Swrpt Sh
o fL

Center Freq 2.452000000 GHz g Type: RMS
antarfreg L S 20 ,.: e Trig: Frew Run AvglHaid: 1001100
FGoimlow  BAtarc 40 68

Mset 864 dB
Ref 30.00 dBm

ICenm 246200 GHz
#Res BW 100 kHz #VEW 300 kHz

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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802.11g Modulation

Lowest channel

412000000 GHz Hhvg Type: RMS
AR p: o et Trig: Frea Run AwglHald: 100100
IF Gt Low w08

Maet 894 dB
Ref 30.00 dBm

ICenm 241200 GHz Span 40.00 MHz
# 0 kHz Sweep 3,867 ms (1001 pts)

sy STATUS

Middle channel

#hvg Type: RMS
T AvglHeld: 1001100
1FG ool aw a8

Mset 864 dB
Ref 30.00 dBm

/M T R\

ICenm 243700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3867 ms (1001 pts)

i - |

STATUS

Agilent Spectrum Analyrer - Swrpt Sh
o fL

Center Freq 2.452000000 GHz g Type: RMS
antarfreg L S 20 ,.: e Trig: Frew Run AvglHaid: 1001100
FGoimlow  BAtarc 40 68

Mset 864 dB
Ref 30.00 dBm

ICenm 246200 GHz
#Res BW 100 kHz #VEW 300 kHz

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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802.11n (HT20) Modulation

Lowest channel

412000000 GHz
AR .-: T ey Trig: Frea Run
IF Gl ow 4048

Maet 894 dB
Ref 30.00 dBm

ICenm 241200 GHz
g 0 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

Span 40.00 MHz

Sweep 3867 ms (1001 pts)

STATUS

Report No.: HK2109093433-1E

Middle channel

PHO:
IF Gk aw

Mset 864 dB
Ref 30.00 dBm

ICenm 243700 GHz
#Res BW 100 kHz #VEW 300 kHz

T 23
#hvg Type: RMS
AvglHeld: 1001100

Span 40.00 MHz
Sweep 3867 m

(1001 pts)

i

- |

STATUS

Agilent Spectrum Analyrer - Swrpt Sh.
o L
. Freq 2.462000000 GHz
Center Freq 2.462000 ":m WO T iig: Fres Run
Fuiniow AR 40 28

Mset 864 dB
Ref 30.00 dBm

ICenm 246200 GHz
#Res BW 100 kHz #VEW 300 kHz

#hvg Type: RMS
AvglHeld: 1001100

HUAK Testing Lab TEL: +86-755 2302 9901  FAX

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

+86-755 2302 9901

E-mail : service@cer-mark.com
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802.11n (HT40) Modulation

Lowest channel

422000000 GHz Hhvg Type: RMS
a0 p: o et Trig: Frea Run AwglHald: 100100
IF Gt Low w08

Maet 894 dB
Ref 30.00 dBm

Span 20.00 MHz

ICenm 242200 GHz
# 0 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts)

STATUS

Middle channel

#hvg Type: RMS
T AvglHeld: 1001100
1FG ool aw

Mset 864 dB
Ref 30.00 dBm

Span 20.00 MHz
{1001 pts)

- |

ICenm 243700 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 m

i

S5 0@ o

STATUS

Agilent Spectrum Analyrer - Swrpt Sh
o fL

Center Freq 2.452000000 GHz g Type: RMS
CenlerFreg 2252000 r;p,.. et Trig: Free Run AvglHald: 100100
IF Gl ow #Atan: 40 48

Maet 894 dB
Ref 30.00 dBm

ICenm 245200 GHz
#*Res BW 100 kHz #VEW 300 kHz

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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4.4. POWER SPECTRAL DENSITY

4.4.1. Test Specification

Test Requirement: FCC Part15 C Section 15.247 (e)
Test Method: KDB 558074

The average power spectral density shall not be greater
Limit: than 8dBm in any 3kHz band at any time interval of

continuous transmission.

s ] e}
Test Setup: = = : ]
Spectrum Analyzer EUT
Test Mode: Transmitting mode with modulation

1. The testing follows Measurement procedure 10.2
method PKPSD of FCC KDB Publication No.558074
D01 15.247 Meas Guidance v05r02.

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

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

4. Make the measurement with the spectrum analyzer's
resolution bandwidth (RBW): 3 kHz < RBW < 100
kHz. Video bandwidth VBW = 3 x RBW. Set the span
to at least 1.5 times the OBW.

5. Detector = Peak, Sweep time = auto couple.

6. Employ trace averaging (Peak) mode over a minimum
of 100 traces. Use the peak marker function to
determine the maximum power level.

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

Test Result: PASS

Test Procedure:

\ LY/

4.4.2. Test Instruments

RF Test Room

Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum analyzer Agilent N9020A HKE-048 Dec. 09, 2021
RF Cable Tonscend 170660 N/A Dec. 09, 2021

(9KHz-26.5GHz)
RF automatic
control unit

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

Tonscend JS0806-2 HKE-060 Dec. 09, 2021

international system unit (SI).

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
I . ST
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4.4.3. Test data

For antenna port 1

EUT Set Mode Channel Result (dBm/30kHz) | Result (dBm/3kHz)
Lowest -4.34 -14.34
802.11b Middle -5.61 -15.61
Highest -4.83 -14.83
Lowest -4.72 -14.72
802.11g Middle -4.98 -14.98
Highest -5.5 -18.5
Lowest -4.69 -14.69
802.11n(H20) Middle -5.84 -15.84
Highest -5.58 -15.58
Lowest -9.19 -19.19
802.11n(H40) Middle -10.58 -20.58
Highest -9.76 -19.76
PSD test result (dBm/3kHz)= PSD test result (dBm/30kHz)-10
Limit: 8dBm/3kHz
Test Result: PASS

Test plots as follows:

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
I . ST
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802.11b Modulation
Lowest channel

7 O 2005 Say 15, 2000
000000 #hvg Type: RMS Thack

PN Famt ~== Trig: Fres Run AvglHeld: 5050

IFGabclow  Btten: 30 &8 o

Auto Tune

Center Freq
2412000000 GHz

StartFreq
2402840000 GHz

StopFreq
2421160000 GH1'

CF step|

FreqOfset
0Hz

sy wTATY

Middle channel

#hvg Type: RMS
PN Pt o= Trig: Frea Run AvglHeld: 5050
IFGabclow  Btten: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

Center 243700 GHz Span 20,32 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 22,00 ms (J0000 pts)

Agilent Spectrum Analyzer - Swrpt Sh
o fL

Freq 2.462000000 GHz vy Type: RIS
Center Freq 2.462000 ;m S 711 Frew Run Avglatd: 500
IFGolndow __ #Attan: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

Center 2462000 GHz Span 19.20 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 22,00 ms (J0000 pts)

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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802.11g Modulation
Lowest channel

#Avg Type: RMS
e Trig: Fres Run AvglHaid: 5050
@hrarc 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

“n
b i i (ETTEY
.*.r A ".f‘ﬁ'ﬁ‘i‘f,\‘,’i

| i&'
Mr‘.% '

Center 2.41200 GHz Span 27.68 MHz
Res BW 30 kHz FVBW 100 kHz Sweep 30.00 ms (30000 pts)

#hvg Type: RMS
PN Pt o= Trig: Frea Run AvglHeld: 5050
IFGabclow  Btten: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

K
W i5-Y*¢}.-.L._‘M'(hif'r'r\'.L*Jt"lw-’f#u'i‘-‘f!\"‘ vr'r]f.Vt'J‘l‘-,-'fﬂw.f "

fy

Center 243700 GHz Span 25.28 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 28,00 ms (J0000 pts)

sy T

Highest channel
lpﬂn-lnlmn St 54

Freq 2.462000000 GHz vy Type: RIS
Center Freq 2.462000 ;m S 711 Frew Run Avglatd: 500
IFGolndow __ #Attan: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

)
»5.‘.%%'.ufﬁ'*‘Mf‘.xwi#m\wm;;.-mmw:

!

4
if

\ “‘""z

mvﬂﬂw N"‘m

Center 2.46200 GHz Span 28.24 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 30,00 ms (30000 pts)

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

/M T R\



WAL

@ HUAK TESTING Page 33 of 88 Report No.: HK2109093433-1E

802.11n (HT20) Modulation
Lowest channel

000000 HAvg Type: RMS
‘P Fam o= Trig: Free Run AwglHold: 5050
IFGalacdow  #Attan 30 68

Auto Tune

Center Freq
2412000000 GHz

StartFreq
2396320000 GHz

StopFreq
247700000 GH1'

CF step|

FreqOfset
0Hz

sy wTATY

Middle channel

#hvg Type: RMS
PN Pt o= Trig: Frea Run AvglHeld: 5050
IFGabclow  Btten: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

N 1

AR A
L L L]

Center 243700 GHz Span 27.68 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 30,00 ms (30000 pts)

sy T

Agilent Spectrum Analyzer - Swrpt Sh
o fL

Freq 2.462000000 GHz vy Type: RIS
Center Freq 2.462000 ;m S 711 Frew Run Avglatd: 500
IFGolndow __ #Attan: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

X
i ﬂi-l'n'rlﬂrvljl'ﬁ“'llr R '-"."l*rliwl"uﬁwl'nll‘t'l%wﬂ'# i

Center 2.46200 GHz Span 30.24 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 32,00 ms (J0000 pts)

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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802.11n (HT40) Modulation
Lowest channel

#hvg Type: RMS
AvglHeld: 5050

Freq 2.422000000 GHz
DlerFreg 2422000000 GHz RS
IFGolndow __ #Attan: 30 &8

Ref Offset 6.594 dB
Ref 28.94 dBm

|Cen[el 242200 GHz Span 67.20 MHz|
FRES BW 30 kHz FVEW 100 kHz Sweep 72.00 ms (J0000 pts)

sy TATUS

Middle channel

#hvg Type: RMS
PN Pt o= Trig: Frea Run AvglHeld: 5050
IFGabclow  Btten: 30 &8

Ref Offset 6.594 dB
Ref 28.94 dBm

|Center 2.43700 GHz Span 6544 MHz
FRES BW 30 kHz #VBW 100 kHz Sweep 70,00 ms (30000 pts)

Agilent Spectrum Analyzes - Swrpt A
U AL )

FTa0 2 45200000 it Hhug Type: RMS
Center Freq 2.452000 :m B FresRun Argitiold: S
IFGolndow __ #Attan: 30 &8

Ref Offset 6.594 dB
Ref 28.94 dBm

|Cen[el 245200 GHz Span 68.00 MHz
FRES BW 30 kHz FVEW 100 kHz Sweep 72.00 ms (J0000 pts)

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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For antenna port 2

Report No.: HK2109093433-1E

EUT Set Mode Channel Result (dBm/30kHz) | Result (dBm/3kHz)
Lowest -5.61 -15.61
802.11b Middle -6.32 -16.32
Highest -5.27 -16.27
Lowest -8.41 -18.41
802.11g Middle -7.8 -17.8
Highest -8.28 -18.28
Lowest -9.2 -19.2
802.11n(H20) Middle -9.51 -19.51
Highest -8.25 -18.25
Lowest -12.02 -22.02
802.11n(H40) Middle -11.66 -21.66
Highest -11.77 -21.77

PSD test result (dBm/3kHz)= PSD test result (dBm/30kHz)-10

Limit: 8dBm/3kHz

Test Result:

PASS

Test plots as follows:

HUAK Testing Lab TEL : +86-755 2302 9901

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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802.11b Modulation
Lowest channel

000000 #hvg Type: RMS hack
FN: Pt o= Trig: Fren Run AvglHeld: 5050 Teve
IFGabclow  Btten: 30 &8 e

Auto Tune

Center Freq
2412000000 GHz

StartFreq
2401830000 GHz

StopFreq
2472170000 GH1/

CF step|

FreqOfset
0Hz

sy wTATY

Middle channel

#hvg Type: RMS
PN Pt o= Trig: Frea Run AvglHeld: 5050
IFGabclow  Btten: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

Center 2.437000 GHz Span 19.20 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 22,00 ms (J0000 pts)

sy T

Highest channel
lpﬂn-lnlmn St 54

Freq 2.462000000 GHz vy Type: RIS
Center Freq 2.462000 ;m S 711 Frew Run Avglatd: 500
IFGolndow __ #Attan: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

i

4

Center 2462000 GHz Span 19.28 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 22,00 ms (J0000 pts)

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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802.11g Modulation
Lowest channel

000000 #hvg Type: RMS hack
FN: Pt o= Trig: Fren Run AvglHeld: 5050 Teve
IFGabclow  Btten: 30 &8 e

Auto Tune

Center Freq
2412000000 GHz

StartFreq
2396840000 GHz

StopFreq
2477160000 GH1'

CF step|

FreqOfset
0Hz

sy wTATY

Middle channel

#hvg Type: RMS
PN Pt o= Trig: Frea Run AvglHeld: 5050
IFGabclow  Btten: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

1

¢
\'i‘.11.'A'"ﬁ‘~N"!"'+"""‘f"#J'I';f"“"'hfl""'r'f"h“'#ﬁm‘rm

I
iﬂ

Center 243700 GHz Span 28.40 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 30,00 ms (J0000 pts)

sy T

Highest channel
lpﬂn-lnlmn St 54

Freq 2.462000000 GHz vy Type: RIS
Center Freq 2.462000 ;m S 711 Frew Run Avglatd: 500
IFGolndow __ #Attan: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

‘ 1
_H mJTv\lurl..F,'i,i‘:.f'f'|.,'\'pt.f'ﬁ'Ir'-,‘f't'.‘:"f\\\"p"'ff\l'iww'[‘\ll‘!‘lw‘d;'wrwII

(i
| "J'
I

[

Center 2.46200 GHz Span 24 48 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 26,00 ms (30000 pts)

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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802.11n (HT20) Modulation
Lowest channel

000000 #hvg Type: RMS Thack
FN: Pt o= Trig: Fren Run AvglHeld: 5050 Teve
IFGabclow  Btten: 30 &8 e

Auto Tune

Center Freq
2412000000 GHz

StartFreq
2396960000 GHz

StopFreq
2477040000 GH1’

CF step|

FreqOfset
0Hz

sy wTATY

Middle channel

#hvg Type: RMS
PN Pt o= Trig: Frea Run AvglHeld: 5050
IFGabclow  Btten: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

. 1
+.'-.~'.',w~.¢.#ﬁ'»‘W"'W‘\""a:”’%"‘“”“**'*'T’M'mw

h

Center 243700 GHz Span 30.24 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 32,00 ms (J0000 pts)

sy T

Highest channel
lpﬂn-lnlmn St 54

Freq 2.462000000 GHz vy Type: RIS
Center Freq 2.462000 ;m S 711 Frew Run Avglatd: 500
IFGolndow __ #Attan: 30 &8

Reef Offset 694 dB
Ref 28.94 dBm

Center 2.46200 GHz Span 25,68 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 28,00 ms (J0000 pts)

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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802.11n (HT40) Modulation
Lowest channel

p » #hyg Type: RMS
nter Freq 2.422000000 -[ Trig: Fron Fum M;ﬂh::‘mﬂ

: it =0
IF Gl ow Whizenc 30 &8

Ref Offset 6.594 dB
Ref 28.94 dBm

|Cen[el 242200 GHz Span 67.84 MHz|
FRES BW 30 kHz FVEW 100 kHz Sweep 72.00 ms (J0000 pts)

#hvg Type: RMS
PN Pt o= Trig: Frea Run AvglHeld: 5050
IFGabclow  Btten: 30 &8

Ref Offset 6.594 dB
Ref 28.94 dBm

|Center 2.43700 GHz Span 70.40 MHz
FRES BW 30 kHz #VBW 100 kHz Sweep 76,00 ms (J0000 pts)

Agilent Spectrum Analyrer - Swrpt Sh.
N L
Freq 2.452000000 GHz
Center Freq 2.452000! ;rn e Trig: Frea Run
FGuiniow _ #AMSN: 30 28

Ref Offset 6.594 dB
Ref 28.94 dBm

|Cen[el 245200 GHz Span 65,60 MHz
FRES BW 30 kHz FVEW 100 kHz Sweep 70.00 ms (J0000 pts)

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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For MIMO antenna port 1+antenna port 2

Frequency Power Density Limit Result
(dBm/3kHz) (dBm/3kHz)
TX 802.11n/HT20 Mode
2412 MHz -13.37 7.99 PASS
2437 MHz -14.29 7.99 PASS
2462 MHz -13.70 7.99 PASS
TX 802.11n/HT40 Mode
2422 MHz -17.37 7.99 PASS
2437 MHz -18.08 7.99 PASS
2452 MHz -17.64 7.99 PASS
Note: 1 According to KDB 662911, Result power = 10log(10e"""°+1 Q)
2. limit=8dBm-(direction gain-6dBi)=8-(3+10log2-6)=7.99dBm

Note: This product supports antenna 1 and antenna 2 launch, but only support 802.11 n for MIMO mode,
not support 802.11 b and 802.11 g for MIMO mode.

e results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK

this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.co
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4.5. CONDUCTED BAND EDGE AND SPURIOUS EMISSION

MEASUREMENT

4.5.1. Test Specification

Test Requirement:

FCC Part15 C Section 15.247 (d)

Test Method:

KDB558074

Limit:

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 and radiated emissions
which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a).

Test Setup:

ol ]

Spectrum Analyzer EUT

Test Mode:

Transmitting mode with modulation

Test Procedure:

1. The testing follows FCC KDB Publication No. 558074
D01 15.247 Meas Guidance v05r02.

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

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

4. 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).

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

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

Test Result:

PASS

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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HUAK TESTING

45.2. Test Instruments

RF Test Room
Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum analyzer Agilent N9020A HKE-048 Dec. 09, 2021
Signal generator Agilent N5183A HKE-071 Dec. 09, 2021
(QKEZF-ZCE?. glceaHz) Tonscend 170660 N/A Dec. 09, 2021
RPautomatic Tonscend | JS0806-2 | HKE-060 | Dec. 09,2021

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).

The
this document cannont be reproduced except in full with o

results shown in this test report refer only to the s:
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4.5.3. Test Data

Chain 1
802.11b Modulation

Page 43 of 88

Report No.: HK2109093433-1E

Lowest Channel

Highest Channel

Band Edge

. 0 z fAvg Type: RMS
2.365000000 GHz _ halHent 380300

e Trig: Fras Run
Gl ow

EAdten: 30 4B

4

| S N——

Start 2.30000 GHz
#Res BW 100 kHz

S5 0 o O e

Stop 243000 GHz
Sweep 1247 ms (1001 pts)
i

Center Freq
2365000000 GHz.

Start Freq|
2300000000 GHz |

StopFreq

2430000000 GHz

LR e

Start 2.44000 GHz
#Res BW 100 kHz

Band Edge

4 0! z fAvg Type: RMS
2435000000 GHz _ Avaietd: 00300

1z ain:Low

® Trig: Fres Run
Uhttan: 30 4B

Center Freq
2 485000000 GHz.

Start Freq|
2 440000000 GHz |

StopFreq

2550000000 GHz

Stop 2.55000 GHz
Sweep 10.53 ms (1001 pts)

#hvg Type: RMS
ey Trig: Fras Run HvglHeld: 10410
Uttan: 20 4B

Ref Offset 8.4 4B
Ref 18.94 dBm

#VEW 300 kHz

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts)

Center Freq

#hvg Type: RMS
® Trig: Fras Run HvglHeld: 10410

O Fa
1FGain:L o Akiten: 20 4B

Stop 1.0000 GHz

#VBW 300 kHz Sweep 94.00 ms (30001 pts)

#hvg Type: RMS
Trig: Fras Run HvglHeld: 10410

EAtten: 20 4B

FHO: Fast ~%
1Fizain:Low

Ref Offset 894 4B
Ref 18.94 dBm

Start 1,00 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 2438 s (30001 pis]

Center Freq
13750000000 GHz.

Start Freq|
1.000000000 GHz |

StopFreq

26 500000000 GHz/

CFStep)|

Stop 26,50 GHz Start 1.0

ter Freq 13,750000000 GHz
P F

Res BW 100 kHz

BAvg Type: RMS

® Trig: Fras Run HvglHeld: 10410

EAtten: 20 4B

1Fizain:Low

Center Freq
13750000000 GHz.

Start Freq|
1.000000000 GHz |

StopFreq

26 500000000 GHz/

0 GHz Stop 26,50 GHz
#VEBW 300 kHz Sweep 2438 5 (30001 pts

HUAK Testing Lab TEL:

+86-755 2302 9901

FAX
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Middle Channel

Spurious Emission

Agilent Spectrum Analyzer - Swrpt Sh
o fL

Freq 515.000000 MH #Avg Type: RMS r q 13.750000000 GHz T e
Center Fre 0000 MMM 15 Fren Run AwglHald: 1010 £3.15000 n:m WO Trig: Frew Run AvglHald: 1010
IFGatacl ow Whizerc 20 &8 [ Whttarc 20 48

Ref Offset 5.54 dB Ref Offset 5.54 dB
Ref 18.94 dBm Ref 18.94 dBm

[Start 30.0 MHz Stop 1.0000 GHz |Start 1.00 GHz Stop 26.50 GHz
FRES BW 100 kHz #VBW 300 kHz Sweep 94,00 ms (30001 pis) FRES BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pis)

HUAK Testing Lab TEL: +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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