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Test Report

FCC ID: 2AI56-SC-4250GTV

Applicant: HKC Corporation Limited

Address: Building 1,2,3, Huike Industrial Park, Minying Industrial Zone, ShuiTian,
ShiYan, Baoan

Manufacturer Guangxi Huike Intelligent Display Co., Ltd

Address NO.4,NO.5,NO12,NO14,in Xinyuan Science and Technology Park, NO.6
Taiwan Road,Beihai Industrial Park, Guangxi Autonomous Region,
P.R.China

Product: LED TV

Brand: HKC, SONIQ, OKANO, RCA, PROSCAN, SLYVANIA, WESTINGHOUSE,
IMPECCA, SUPERSONIC

Test Model(s): SC-4250GTV

Series Model(s): 42D1, RTA4202, SL421AN, RLDED4216A-C, RT4238-G, PLDED4216A-G,
WD42FB1120-C, WD42FB1200, TL4200H, TL4200F

Test Date: Oct.19, 2020 ~ Oct. 26, 2020

Issued By: Hwa-Hsing (Dongguan) Testing Co., Ltd.

Address: No0.101, Bld N1, Yuyuan 2Rd, Yuyuan Industrial Park, HuangJiang Town,
Dongguan, China

FCC Designation No.: cN1255

Standards: 47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10:2013

The above equipmenthas been tested by Hwa-Hsing (Dongguan) Testing Co., Ltd., and found compliance
with the requirement of the above standards. The test record, data evaluation & Equipment Under Test (EUT)
configurations represented herein are true and accurate accounts of the measurements of the sample’s EMC
characteristics under the conditions specified in this report.

Prepared by : SCUtt H‘C Date: Oct. 30, 2020

Scott He/ Project Engineer
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Approved by : - Date: Jan. 06, 2021

Harry Li/ Technical Director

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless
specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you provided to
us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided, however, that such
notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your
ungualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific mention, the
uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification. The report must not be
used by the client to claim product certification, approval, or endorsement by A2LA or any agency of the federal government. The report must not be used by
the client to claim product certification, approval, or endorsement by TAF or any government agencies.
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1 Summary of Test Results

47 CFR FCC Part 15, Subpart C (Section 15.247)

ANSI C63.10:2013

KDB 558074 D01 15.247 Meas Guidance v05r02

FCC

Clause Test Item Result Remarks
15.207 AC Power Conducted Emission Pass Meet the requirement of limit.
15.205 & 209 Radiated Emissions Pass Meet the requirement of limit.
15.247(d) Band Edge Measurement Pass Meet the requirement of limit.
15.247(d) Antenna Port Emission Pass Meet the requirement of limit.
15.247(a)(2) 6dB Bandwidth Pass Meet the requirement of limit.
Occupied Bandwidth Measurement Pass Reference only
15.247(b) Conducted power Pass Meet the requirement of limit.
15.247(e) Power Spectral Density Pass Meet the requirement of limit.
15.203 Antenna Requirement Pass Meet the antenna requirement

The device is professionally installed

1.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUTas specified in CISPR 16-4-2:
The listed uncertainties are the worst cases uncertainty for the entire range of measurement. Please note that
the uncertainty values are provided for informational purposes only and are not used in determining the
PASS/FAIL results.

" ¢ . Expended Uncertainty
easuremen requenc
eney (k=2)
Conducted Emissions at mains ports 150kHz ~ 30MHz 2.66 dB
. o 9KHz ~ 30MHz 2.90 dB
Radiated Emissions up to 1 GHz
30MHz ~ 1000MHz 3.47 dB
. . 1GHz ~ 18GHz 4.84 dB
Radiated Emissions above 1 GHz
18GHz ~ 40GHz 4.62 dB

1.2 Modification Record

There were no modifications required for compliance.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan

China

Industrial Park, HuangJiang Town, Dongguan,
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2 General Information

2.1 General Description of EUT

Product

LED TV

Brand

HKC, SONIQ, OKANO, RCA, PROSCAN, SLYVANIA, WESTINGHOUSE,
IMPECCA, SUPERSONIC

Test Model(s)

SC-4250GTV

Series Model(s)

42D1, RTA4202, SL4A21AN, RLDED4216A-C, RT4238-G, PLDED4216A-G,
WD42FB1120-C, WD42FB1200, TL4200H, TL4200F

FCC ID:

2A156-SC-4250GTV

Status of EUT

Engineering prototype

Power Supply Rating

AC100-240V~50-60Hz

Status of EUT

Engineering prototype

Modulation Type

CCK, DQPSK, DBPSK for DSSS; 64QAM, 16QAM, QPSK, BPSK for OFDM

Modulation technology

DSSS; OFDM

Transfer Rate

802.11b:11.0/ 5.5/ 2.0/ 1.0Mbps
802.11g: 54.0/ 48.0/ 36.0/ 24.0/ 18.0/ 12.0/ 9.0/ 6.0Mbps
802.11n: up to 300.0Mbps

Operating Frequency

802.11b, 802.11g, 802.11n (20MHz): 2412 ~ 2462MHz
802.11n (40MHz): 2422 ~ 2452MHz

Number of Channel

11 channels for 802.11b, 802.11g, 802.11n (20MHz)
7channels for 802.11n (40MHz)

Maximum Output Power 13.30dBm
Antenna Type Dipole Antenna with 3.64dBi gain
Antenna Connector I-PEX

Note:

1. Please refer to the EUT photo document (Reference No.: 201031KH11) for detailed product photo.

2.  The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or User's Manual.

3. The EUT incorporates a MIMO function. The WLAN function supports CDD mode with dual antenna
transmission and dual antenna reception.

Support mode Frequency band Tran_smit e Tran_s l anc_j
receive mode Receive Chain
802.11b 2412~2462MHz MIMO 2TX,2RX
802.11g 2412~2462MHz MIMO 2TX,2RX
802.11n HT20 2412~2462MHz MIMO 2TX,2RX
802.11n HT40 2422~2452MHz MIMO 2TX,2RX

4. Model difference: all of these models (SC-4250GTV, 42D1, RTA4202, SL421AN, RLDED4216A-C,
RT4238-G, PLDED4216A-G, WD42FB1120-C, WD42FB1200, TL4200H, TL4200F) only difference for
brand name and model name for trace purpose.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
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2.2 Description of Channels List

11 channels are provided for 802.11b, 802.11g and 802.11n (20MHz):

Channel Frequency Channel Frequency
1 2412MHz 7 2442MHz
2 2417MHz 8 2447MHz
3 2422MHz 9 2452MHz
4 2427MHz 10 2457MHz
5 2432MHz 11 2462MHz
6 2437MHz
7 channels are provided for 802.11n (40MHz):
Channel Frequency Channel Frequency
3 2422MHz 7 2442MHz
4 2427MHz 8 2447MHz
5 2432MHz 9 2452MHz
6 2437MHz

2.3

Test Mode Applicability and Tested Channel Detail

(EUT Positioned Determined) Radiated Emissions Above 1GHz

EUT Confiqure Test channel& Maxmum Emission level of
Modeg Frequency EUT Positioned Fundamental frequency
(MHz) (dBuVv)
X-axis 93.15
802.11b CH 1& 2412MHz Y-axis 92.22
Z-axis 91.70

Note: The EUT had been pre-tested on the positioned of each 3 axis. Based on the maxmum
emission level to determined the final positioned

Detail test items EUT Modulation Data Rate EUT
Configure Mode Type (Mbps) Positioned
AC Power Conducted Emission N N -
Radiated Emissions \ \ X-axis
Band Edge Measurement 802.11b N ~ -
o 802.11g
Antenna Port Emission N ~ -
802.11n (20MHz)
6dB Bandwidth 802.11n (4OMHZ) \/ \/ -
Conducted power N N -
Power Spectral Density N ~ -
Note: “-” means no effect.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Industrial Park, HuangJiang Town, Dongguan,
China

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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Radiated Emission Test (Above 1GHz):

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data ratesand antenna ports (if EUT with antenna diversity architecture).
X] Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Tested Channel Modulation Type Data Rate (Mbps)
802.11b 1,6, 11 DSSS 1.0
802.11¢g 1,6,11 OFDM 6.0

802.11n (20MHz) 1,6, 11 OFDM 7.2
802.11n (40MHz) 3,6,9 OFDM 15.0

Radiated Emission Test (Below 1GHz):

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data ratesand antenna ports (if EUT with antenna diversity architecture).
X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Tested Channel Modulation Type Data Rate (Mbps)

802.11b 1,6,11 DSSS 1

Power Line Conducted Emission Test:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data ratesand antenna ports (if EUT with antenna diversity architecture).
X] Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Tested Channel Modulation Type Data Rate (Mbps)

802.11b DSSS 1

1,6,11

Antenna Port Conducted Measurement:

X This item includes all test value of each mode, but only includes spectrum plot of worst value of each
mode.

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).

X] Following channel(s) was (were) selected for the final test as listed below.
EUT Configure Mode Tested Channel Modulation Type Data Rate (Mbps)
802.11b lto11 DSSS 1.0
802.11g 1to 11 OFDM 6.0
802.11n (20MHz) 1to 11 OFDM 7.2
802.11n (40MHz) 3t09 OFDM 15.0
Test Condition:
Applicabletest items Environmental Power suppl Tested b
PP Conditions PRl y
Radiated Emission Test 25.6deg. C, 62%RH AC120V/60Hz Tank Tan
Power Line Conducted Emission Test 25deg. C, 65 %RH AC120V/60Hz Tank Tan
Antenna Port Conducted Measurement 25deg. C, 65 %RH AC120V/60Hz Harry Li

Tel: 0769-83078199
Web.: www.hwa-hsing.com
E-Mail: customerservice.dg@hwa-hsing.com

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Industrial Park, HuangJiang Town, Dongguan,
China
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2.4  Power setting value from test software:

Mode Channel Freq. Power Setting
Number (MHz) Ant 0 Ant 1

1 2412 1 1

802.11b 6 2437 1 1
11 2462 1 1

1 2412 1 1

802.119g 6 2437 1 1
11 2462 1 1

802.11 1 2412 1 1
n2.0 6 2437 1 1
11 2462 1 1

802.11 1 2422 1 1
n 4'0 6 2437 1 1
11 2452 1 1

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Industrial Park, HuangJiang Town, Dongguan,
China
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2.5 DutyCycle of Test Signal

Test plots

802.11b: Duty cycle of test signal is >98%

Duty cycle = 8.38/8.44 = 99.28 %

Agilent Spectrum Analyzer - Swept SA

T g 2

Center Freq 2.412000000 GHz
THO: Fast

IFGain:Low #Atten: 30 dB

£1 1 161 D238 Py 13, 2020
Trig Delay: 2000 ms BAvg Type: Par(RMS) Frequency
Trig: Video

Auto Tune,
Ref Offset 928 dB
Ref 20.00 dBm

At CenterFreq|
L ZXa2000080 GH

StartFreq
2.412000000 GHz |

Stop Freq|

ICenter 2.412000000 GHz
1 #VBW 3.0 MHz

FUNCTION | FUNCTION WIDTH

802.11g: Duty cycle of test signal is <98%
Duty cycle = 0.71/0.77 = 91.63%,
Duty factor = 10 *log(1/0.9163) = 0.380dB

Aglent Spectrum Analyzer - Swept SA
D g 2
Center Freq 2.462000000 GHz
THO: Fast
IFGain:Low #Atten: 20 dB

EE Y 161 5210 Moy 13, 2020
Trig Delay: 2000 ms  #Avg Type: Par(RMS) ™ Frequency
Trig: Video

Auto Tune|
Ref Offset 9.19 dB
Ref 20.00 dBm

CenterFreq
2.462000000 GHz|

StartFreq
2.462000000 GHz|

Stop Freq
2462000000 GHz|

'Center 2.462000000 GHz

Res BW 1.0 MHz CF5tep

FUNCTION | FUNCTION WIDTH

P A Auto Man!

802.11n HT20: Duty cycle of test signal is <98%
Duty cycle = 1.30/1.40= 92.84%,
Duty factor = 10 *log(1/0.9284) = 0.323dB

Agilent Spectrum Analyzer - Swept SA
e R 2 ENGE:IH e
Center Freq 2.412000000 GHz Trig Delay: -2.000 ms SAvg Type: Pwr(RMS)
N Fast e Trig: Video
inLow  #Amen: 30 4B

11:32:13 PNy 13, 2000
Frequency
FGa
Auto Tune|
Ref Offset 9.26 4B :
Ref 20.00 dBm 1d

Center Freq|
2412000000 GHz|

pan 0 Hz
Sweep 10.13 ms (8000 pts)

FUNCTION wiDTH

#VBW 3.0 MHz

FUNETION

802.11n HT40: Duty cycle of test signal is <98%
Duty cycle = 1.297/1.398= 92.78%,
Duty factor = 10 *log(1/0.9278) = 0.325dB

Agilent Spectrum Analyzer - Swept SA
TG

Center Freq 2.45200000 GHz
PHO:

IF Gain:Low

N ey 1151:08P4
Trig Delay: 2,000 ms #Avg Type: Pwr{RMS) " Frequency
Fast - Trig: Video
#Aren: 30 4B

Auto Tune|
Ref Offset 9.19 dB
Ref 20.00 dBm

Center Freq
2 462000000 GHz|

StartFreq)
2462000000 GHz|

Stop Freg|
2.462000000 GHz |

iCenter 2.452000000 GHz CFstep
Res BW 1.0 MHz 1 i

#VBW 3.0 MHz

FUNCTION | FUNCTION WiDTH

Auto

FreqOffset

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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2.6 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.
No. Product Brand Model No. Serial No. FCC ID
1. Notebook DELL Latitude E6420 |00426-OEM-8992662-00006 N/A

Insert Cable Connections to/from EUT provided by test team.

No. Signal Cable Description Of The Above Support Units
1. |USB Line: Un-shieldin 1.5m

2.7 Configuration of System under Test

*Test Table

33

EUT

AC 120V/60Hz

2.8 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC Part 15, Subpart C (15.247)

KDB 558074 D01 15.247 Meas Guidance v05r02
KDB 662911 D01 v02r01

ANSI C63.10-2013
All test items have been performed and recorded as per the above standards.

Note: The EUT has been verified to comply with the requirements of FCC Part 15, Subpart B, Class B (DoC).
The test report has been issued separately.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
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3 Test types and results

3.1 Radiated Emission and Bandedge Measurement

3.1.1 Limits of radiated emission and bandedge measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified
as below table. Other emissions shall be at least 20dB below the highest level of the desired power:

Fre(ql\;lj ar;;:ies Field Strength (microvolts/meter) Measurzar;netig';sliistance
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
Note:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uV/m).
3. For frequencies above 1000MHz, the field strength limits are based on average detector, however, the

peak field strength of any emission shall not exceed the maximum permitted average limits, specified
above by more than 20dB under any condition of modulation.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Industrial Park, HuangJiang Town, Dongguan,
China

Page 12 of 79

Tel: 0769-83078199
Web.: www.hwa-hsing.com
E-Mail: customerservice.dg@hwa-hsing.com




L7

3.1.2 Test Instruments

For radiated emission test (9kHz-30MHz)

HWA-HSING Test Report No.: 201031KH11-F3

(10kHz~26.5GHz)

Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
EMI Test Receiver
(10kHz~7GHz) Rohde&Schwarz ESCI 7 100962 2020/05/14 |2021/05/13
Loop antenna
(9KHZ~30MH2) TESEQ HLA 6121 56735 2020/04/15 | 2021/04/15
3m Semi-anechoic MAORUI Im*6m*6m NSEMC003 | 2020/04/15 | 2021/04/14
Chamber
Attenuator R&S TS2GA-6dB 18101101 N/A N/A
EZ_EMC
Test software EZ Vii42 N/A N/A N/A
For radiated emission test (30MHz-1GHz) 1GHz)
Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
EMI Test Receiver
(10kHz~7GHz) Rohde&Schwarz ESCI 7 100962 2020/05/14 |2021/05/13
Broadband antenna
(25MHZ~2500MHz) Schwarzbeck VULB 9168 00937 2020/04/15 | 2021/04/15
3m Semi-anechoic MAORUI om*6m*6m | NSEMCO003 | 2020/04/15 | 2021/04/14
Chamber
Signal Amplifier i i
(30MHz~1000MHz2) Com-power PAM-103 18020051 | 2020/04/15 |2021/04/15
Attenuator R&S TS2GA-6dB 18101101 N/A N/A
EZ EMC
Test software EzZ V1142 N/A N/A N/A
For radiated emission test (1GHz-40GHz, 966 m Chamber)
Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
Horn Antenna
(1GHz-18GHz) Schwarzbeck BBHA 9170 01959 2020/04/15 | 2021/04/15
Broadband Coaxial
Preamplifier Schwarzbeck BBV 9718 00025 2020/04/15 | 2021/04/15
(1GHz-18GHz)
Spectrum Analyzer | Rohde&Schwarz FSV-40N 10783 2020/04/15 | 2021/04/15
Horn Antenna
(18GHz-40GHz) Schwarzbeck BBHA 9170 |BBHA9170242| 2020/04/15 | 2021/04/15
Pre-Amplifier
(18GHz-40GHz) EMCI EMC 184045 980102 2020/04/15 | 2021/04/15
High pass filter Micro-Tronics HPM50107 G050 2020/09/16 | 2021/09/16
High pass filter Micro-Tronics HPM50117 G007 2020/09/16 | 2021/09/16
EZ EMC
Test software EZ V1142 N/A N/A N/A
Spectrum .
Keysight N9020A MY51240612 | 2020/09/16 | 2021/09/16

Note: 1. The calibration interval of the above test instruments is 12/24months and the calibrations are
traceable to CEPREI/CHINA.

2. The test was performed in 966.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Industrial Park, HuangJiang Town, Dongguan,

China
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HWA-HSING Test Report No.: 201031KH11-F3

3.1.3 Test Procedures

The EUT was placed on the top of a rotating table 0.8 meters (below 1GHz) / 1.5 meters (1-18GHz) / 1.5
meters (18-40GHz) above the reference ground. The table was rotated 360 degrees to determine the
position of the highest radiation.

The EUT was set 3 meters away from the interference-receiving antenna (Below 1GHz)& (Above
1-18GHz), which was mounted on the top of a variable-height antenna tower. The EUT was set 1 meters
away from the interference-receiving antenna (18-40GHz).

The height of antenna is varied from one meter to four meters above the reference ground to determine
the maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

The test-receiver system was set to peak and average detected function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessatry.

Note:

1.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz & 360kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 1/T for
Average (Duty cycle < 98 %) detection at frequency above 1 GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is 10Hz
(Duty cycle = 98%) for Average detection (AV) at frequency above 1GHz.

All modes of operation were investigated and the worst-case emissions are reported.

3.1.4 Deviation from Test Standard

No deviation.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
China E-Mail: customerservice.dg@hwa-hsing.com
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3.1.5 Test Set up

Radiated emission below 30MHz:

Loop Antenna

Mutti dewﬁe Controller

Measurement distance = 3 m

Bm

TS U

Ground
Reference Plane

Pre-Amplifier

s =

Test table

Turntable

! hd

Frequency Range below 1GHz:

PC

Antenna Tower

q

-

1 m to 4m|
Broadband Antenna

Multi deviﬁe Controller

Measurement distance= 3 m

TS O A

Ground
N Reference Plane

Pre-Amplifier /
il

5

Test table

Turntable

T

J

No0.101, Bld N1, Yuyuan 2Rd, Yuyuan
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan,
China
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Frequency Range above 1-18GHz:

PC

\

e

Recejver | Spectrum Analyzer

Antenna Tower

Measurement distance= 3 m

Multi dew:e Controller

%ﬂmj’. e

¥~ Hom Antenna
Ground Pre-Amplifier
Reference
Plane Turntable

Frequency Range above 18-40GHz:

Antenna Tower

Horn Antenna

Pre-Amplifier

Measurement
distance= 1m |

Test table

Multi devi&e Controller

o

Ground

Reference
# Plane Turntable
4 ¥

For the actual test configuration, please refer to the attached file (Test Setup Photo).

3.1.6 EUT Operating Conditions

a. Placed the EUT on the testing table.
b. Setthe EUT under transmission condition continuously at specific channel frequency.

No0.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, | Web.: www.hwa-hsing.com
China E-Mail: customerservice.dg@hwa-hsing.com
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3.1.7 Test Results

9kHz ~ 30MHz Data:

The amplitude of spurious emissions attenuated more than 20dB below the permissible value is not required

to be report.

30MHz ~ 1GHz Worst-Case Data:

EUT Test Condition

802.11b 2462MHz TX

Test Channel

Channel 11

Frequency Range

30MHz ~ 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)

Quasi-peak (QP)

Environmental
Conditions

25.6deg. C, 62%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Horizontal at 3 m

80.0 dBu¥/m

40

FCC Part 15B Class B 3m [30MHz"1GHz]

1 2 3LJ SWFW

0.0

30.000 40 50 60 70 (MHz) 300 400 500 600 700 1000.000
No Fre. Reading Factor Emission Level Limit Margin Antenna Height | Table Angle

: (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)

1 121.1231 42.97 -14.61 28.36 43.50 -15.14 100 65

2 151.5972 41.32 -13.16 28.16 43.50 -15.34 100 136

3 221.3921 45.60 -15.75 29.85 46.00 -16.15 200 284

4 234.1684 47.99 -14.79 33.20 46.00 -12.80 300 241

5 434.0651 39.47 -8.66 30.81 46.00 -15.19 100 234

6 582.7425 36.58 -5.54 31.04 46.00 -14.96 400 255

Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)

2. Margin value = Emission level — Limit value

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan

China

Industrial Park, HuangJiang Town, Dongguan,
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Conditions

EUT Test Condition 802.11g: 2462MHz TX
Channel Channel 11 Frequency Range 30MHz ~ 1GHz

: Peak (PK)
Power supply AC 120V/60Hz Detector Function Quasi-peak (QP)
STAETERE] 25.6deg. C, 62%RH Tested By Tech Chen

Antennal Polarity&Test Distance: Vertical at 3 m

80.0 dBu¥/m

40

FCC Part 15B Class B 3m [30MHz~1GHz]

e

0.0
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Fre. Reading Factor Emission Level Limit Margin Antenna Height | Table Angle

No. (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)

1 64.8865 40.26 -14.92 25.34 40.00 -14.66 100 93

2 125.4457 39.11 -14.60 24.51 43.50 -18.99 100 162

3 221.3921 43.33 -15.75 27.58 46.00 -18.42 200 65

4 234.1684 49.97 -14.79 35.18 46.00 -10.82 100 315

5 295.1469 38.85 -13.43 25.42 46.00 -20.58 300 258

6 434.0651 39.29 -8.66 30.63 46.00 -15.37 100 324

Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Industrial Park, HuangJiang Town, Dongguan,

China
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Above 1GHz Data:

EUT Test Condition: 802.11b: 2412MHz TX
Test Channel Channel 1 Frequency Range Above 1GHz
Power supply AC120V/60Hz Detector Function Peak (PK)

Average (AV)

Environmental
Conditions

25.6deg. C, 62%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Horizontal at 3 m

100.0 dBu¥/m

FCC Part 15.247 [Above 1GHz)-PK

50 ]
0.0
2300.000 2313.70 2327.40 2341.10 235480 2368.50 2382.20 2395.90 2409.60 2437.00 MHz
. Emission o .
No. Frequency | Reading Factor Level Limit Margin Detecter A.ntenna Table Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Height (cm) (Degree)
1 2395.818 49.65 -0.76 48.89 74.00 -25.11 peak 100 173
2 2395.818 42.04 -0.76 41.28 54.00 -12.72 AVG 100 173
3 2413.389 97.29 -0.71 96.58 peak 100 173
4 2413.389 93.86 -0.71 93.15 AVG 100 173
5 4824.000 46.21 5.59 51.80 74.00 -22.20 peak 192 231
6 4824.000 44.21 5.59 49.80 54.00 -4.20 AVG 185 206
7 7236.000 34.35 11.85 46.20 74.00 -27.80 peak 135 306
8 7236.000 32.25 11.85 44.10 54.00 -9.90 AVG 140 300
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Industrial Park, HuangJiang Town, Dongguan,
China
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EUT Test Condition: 802.11b: 2412MHz TX
Test Channel Channel 1 Frequency Range Above 1GHz
Power supply AC120V/60Hz Detector Function Peak (PK)

Average (AV)

Environmental
Conditions

25.6deg. C, 629%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Vertical at 3 m

100.0 dBu¥/m

FCC Part 15.247 [Aboye 1GHz]-PK

50

A AN AL A AN

0.0
2300.000 2313.70 2327 40 234110 2354.80 2368.50 238220 239590 240960 2437.00 MHz
. Emission _ .
No. Frequency | Reading Factor Level Limit Margin Detecter Antenna Table Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) Height (cm) (Degree)
1 2396.916 44.27 -0.76 43.51 74.00 -30.49 peak 100 137
2 2396.916 30.03 -0.76 29.27 54.00 -24.73 AVG 100 137
3 2413.389 92.78 -0.71 92.07 peak 100 137
4 2413.389 83.39 -0.71 82.68 AVG 100 137
5 4824.000 48.46 5.59 54.05 74.00 -19.95 peak 152 302
6 4824.000 44.71 5.59 50.30 54.00 -3.70 AVG 149 306
7 7236.000 37.15 11.85 49.00 74.00 -25.00 peak 178 56
8 7236.000 31.01 11.85 42.86 54.00 -11.14 AVG 175 64
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value

3. 2412MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
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EUT Test Condition 802.11b: 2437MHz TX
Test Channel Channel 6 Frequency Range Above 1GHz
: Peak (PK
Power supply AC120V/60Hz Detector Function (PK)
Average (AV)
Environmental
" 25.6deg. C, 62%RH Tested By Tech Chen
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
. Emission _ .
Frequency | Reading Factor Limit Margin Antenna Table Angle
No. (MHZ) | (dBuv) (dB) tevel 1 gguvim) | @B) | P | height cm) (Degree)
(dBuV/m) 9 g

1% 2437.000 | 97.88 -0.65 97.23 - - peak 186 207

2X 2437.000 | 76.62 -0.65 75.97 - - AVG 186 207

3 4874.000 | 47.04 6.16 53.20 74.00 -20.80 peak 100 150

4 4874.000 | 44.22 6.16 50.38 54.00 -3.62 AVG 100 150

5 7311.000 | 37.97 12.10 50.07 74.00 -23.93 peak 120 153

6 7311.000 | 33.78 12.10 45.88 54.00 -8.12 AVG 120 153

Antennal Polarity&Test Distance: Vertical at 3 m
. Emission _ .
Frequency | Reading Factor Limit Margin Antenna Table Angle
No. (MHZ) | (dBuv) (dB) Level | gguvim) | @B) | P | height cm) (Degree)
(dBuV/m) 9 9

1% 2437.000 | 92.33 -0.65 91.68 - - peak 238 195

2 X 2437.000 | 69.01 -0.65 68.36 - - AVG 238 195

3 4874.000 | 44.80 6.16 50.96 74.00 -23.04 peak 215 138

4 4874.000 | 42.16 6.16 48.32 54.00 -5.68 AVG 215 138

5 7311.000 | 43.00 12.10 55.10 74.00 -18.90 peak 100 198

6 7311.000 | 35.02 12.10 47.12 54.00 -6.88 AVG 100 198
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2437MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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EUT Test Condition 802.11b: 2462MHz TX
Test channel Channel 11 Frequency Range Above 1GHz
Power supply AC120V/60Hz Detector Function Peak (PK)

Average (AV)

Environmental
Conditions

25.6deg. C, 62%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Horizontal at 3 m

100.0 dBu¥/m

FCC Part 15.247 [Above 1GHz]-PK

()

50
JW
0.0
2450.000 2455.00 2460.00 2465.00 2470.00 2475.00 248000 2485.00 249000 2500.00 MHz
No. Frequency | Reading Factor | Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2463.126| 95.81 -0.58 95.23 peak 204 175
2 2463.126 | 92.62 -0.58 92.04 AVG 204 175
3 2480.060| 49.13 -0.52 48.61 74.00 -25.39 peak 220 235
4 2480.060| 36.49 -0.52 35.97 54.00 -18.03 AVG 220 235
5 4924.000| 43.80 6.32 50.12 74.00 -23.88 peak 135 166
6 4924.000| 40.66 6.32 46.98 54.00 -7.02 AVG 135 166
7 7386.000| 43.16 12.35 55.51 74.00 -18.49 peak 153 180
8 7386.000| 38.64 12.35 50.99 54.00 -3.01 AVG 153 180
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)

2. Margin value = Emission level — Limit value
3. 2462MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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Test channel

Channel 11

Frequency Range

Above 1GHz

Power supply

AC120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental

25.6deg. C, 629%RH

Tested By

Tech Chen

Conditions
Antennal Polarity&Test Distance: Vertical at 3 m
90.0 dBu¥/m
1
/\/\)\ FCC Part 15.247 [Above 1GHz]-PK
3
40 !W
-10
2450.000 2455.00 2460.00 2465.00 2470.00 2475.00 2480.00 248500 2490.00 2500.00 MHz
No Frequency | Reading Factor | Emission Level Limit Margin Detecter Antenna Height | Table Angle
' (MHz) (dBuV) (dB) (dBuVv/m) (dBuVv/m) (dB) (cm) (Degree)
1 2463.327| 84.92 -0.58 84.34 peak 100 214
2 2463.327| 81.38 -0.58 80.80 AVG 100 214
3 2477.555| 4231 -0.53 41.78 74.00 -32.22 peak 100 136
4 2477.555| 37.39 -0.53 36.86 54.00 -17.14 AVG 100 136
5 4924.000| 38.61 6.32 44.93 74.00 -29.07 peak 110 224
6 4924.000| 31.28 6.32 37.60 54.00 -16.40 AVG 110 224
7 7386.000| 43.18 12.35 55.53 74.00 -18.47 peak 100 198
8 7386.000| 37.76 12.35 50.11 54.00 -3.89 AVG 100 198
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2462MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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EUT Test Condition: 802.119: 2412MHz TX

Test Channel Channel 1 Frequency Range Above 1GHz
: Peak (PK)

Power supply AC 120V/60Hz Detector Function

Average (AV)

Environmental

- 25.6deg. C, 62%RH Tested By Tech Chen
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
100.0 dBu¥/m
5]
4
FCC Part 15 247 [Ablove 1GH3)-PK
I
50
0.0
2300.000 231250 232500 2337650 235000 236250 237500 238750  2400.00 242500 MHz
NG Frequency | Reading Factor | Emission Level Limit Margin Detecter Antenna Height | Table Angle
: (MHz) (dBuv) (dB) (dBuV/m) | (dBuV/m) (dB) (cm) (Degree)
1 2393.437 | 53.76 -0.76 53.00 74.00 -21.00 peak 306 185
2 2393.437 | 43.12 -0.76 42.36 54.00 -11.64 AVG 306 185
3 2410.220 | 97.15 -0.73 96.42 peak 306 185
4 2410.220 | 87.95 -0.73 87.22 AVG 306 185
5 4824.000 | 58.53 5.59 64.12 74.00 -9.88 peak 202 176
6 4824.000 | 45.48 5.59 51.07 54.00 -2.93 AVG 202 176
7 7236.000 | 38.83 11.85 50.68 74.00 -23.32 peak 165 175
8 7236.000 | 24.89 11.85 36.74 54.00 -17.26 AVG 165 175
Remarks:
1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
China E-Mail: customerservice.dg@hwa-hsing.com
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EUT Test Condition:

802.119: 2412MHz TX

Test Channel

Channel 1

Frequency Range

Above 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental
Conditions

25.6deg. C, 629%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Vertical at 3 m

1000 dBuv/m

FCC Part 15.247 [Abofe 1GHz)-P|

50
0.0
2300.000 2312.50 2325.00 2337.50 2350.00 236250 237¥5.00 2387.50 2400.00 242500 MHz
No. Frequency | Reading Factor | Emission Level Limit Margin Detecter Antenna Table Angle
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB) Height (cm) (Degree)
1 2398.948 55.59 -0.75 54.84 74.00 -19.16 peak 108 352
2 2398.948 43.39 -0.75 42.64 54.00 -11.36 AVG 108 352
3 2413.727 94.18 -0.71 93.47 peak 108 352
4 2413.727 85.34 -0.71 84.63 AVG 108 352
5 4824.000 55.58 5.59 61.17 74.00 -12.83 peak 215 172
6 4824.000 42.99 5.59 48.58 54.00 -5.42 AVG 215 172
7 7236.000 37.78 11.85 49.63 74.00 -24.37 peak 123 175
8 7236.000 27.70 11.85 39.55 54.00 -14.45 AVG 123 175
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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EUT Test Condition 802.11g: 2437MHz TX
Test Channel Channel 6 Frequency Range Above 1GHz
. Peak (PK
Power supply AC 120V/60Hz Detector Function (PK)
Average (AV)
Environmental
" 25.6deg. C, 62%RH Tested By Tech Chen
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
No Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height| Table Angle
: (MHz) (dBuv) (dB) (dBuv/m) (dBuv/m) (dB) (cm) (Degree)
1 2437.000 | 92.19 -0.65 91.54 peak 176 56
2 2437.000 | 86.31 -0.65 85.66 AVG 176 56
3 4874.000 | 50.82 6.16 56.98 74.00 -17.02 peak 195 228
4 4874.000 | 38.82 6.16 44.98 54.00 -9.02 AVG 195 228
5 7311.000 | 40.37 12.10 52.47 74.00 -21.53 peak 204 186
6 7311.000 | 31.58 12.10 43.68 54.00 -10.32 AVG 204 186
Antennal Polarity&Test Distance: Vertical at 3 m
No Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height| Table Angle
: (MHz) (dBuv) (dB) (dBuv/m) (dBuv/m) (dB) (cm) (Degree)
1 2437.000 | 93.03 -0.65 92.38 peak 230 186
2 2437.000 | 87.12 -0.65 86.47 AVG 230 186
3 4874.000 | 44.98 6.16 51.14 74.00 -22.86 peak 135 218
4 4874.000 | 35.02 6.16 41.18 54.00 -12.82 AVG 135 218
5 7311.000 | 40.31 12.10 52.41 74.00 -21.59 peak 165 175
6 7311.000 | 31.58 12.10 43.68 54.00 -10.32 AVG 165 175
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value

3. 2437MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition

802.11g: 2462MHz TX

Test channel

Channel 11

Frequency Range

Above 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental
Conditions

25.6deg. C, 62%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Horizontal at 3 m

100.0 dBu¥/m

FCC Part 15.247 [Above 1GHz)-PK

/

3
50
A
0.0
2450.000 2455.00 2460.00 2465.00 2470.00 2475.00 2480.00 2485.00 2490.00 2500.00 MH=z
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2462.826 95.77 -0.58 95.19 peak 125 157
2 2462.826 86.14 -0.58 85.56 AVG 125 157
3 2479.559 54.92 -0.53 54.39 74.00 -19.61 peak 120 178
4 2479.559 34.13 -0.53 33.60 54.00 -20.40 AVG 120 178
5 4924.000 49.80 6.32 56.12 74.00 -17.88 peak 228 179
6 4924.000 38.80 6.32 45.12 54.00 -8.88 AVG 228 179
7 7386.000 39.12 12.35 51.47 74.00 -22.53 peak 139 205
8 7386.000 28.01 12.35 40.36 54.00 -13.64 AVG 139 205
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2462MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan

China
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition 802.11g: 2462MHz TX
Test channel Channel 11 Frequency Range Above 1GHz
Power supply AC 120V/60Hz Detector Function Peak (PK)

Average (AV)

Environmental

0,
Conditions 25.6deg. C, 62%RH Tested By

Tech Chen

Antennal Polarity&Test Distance: Vertical at 3 m

100.0 dBuV/m

FCC Part 15.247 [Above 1GHz]-PK

50 3

W

0.0
2450.000 2455.00 2460.00 2465.00 2470.00 2475.00 2480.00 2485.00 2490.00 2500.00 MHz
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2460.721 90.72 -0.58 90.14 peak 150 196
2 2460.721 81.52 -0.58 80.94 AVG 150 196
3 2477.154 49.98 -0.53 49.45 74.00 -24.55 peak 230 109
4 2477.154 35.65 -0.53 35.12 54.00 -18.88 AVG 230 109
5 4924.000 41.48 6.32 47.80 74.00 -26.20 peak 138 146
6 4924.000 30.45 6.32 36.77 54.00 -17.23 AVG 138 146
7 7386.000 41.30 12.35 53.65 74.00 -20.35 peak 100 184
8 7386.000 31.23 12.35 43.58 54.00 -10.42 AVG 100 184
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)

2. Margin value = Emission level — Limit value
3. 2462MHz: Fundamental frequency.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan,
China
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition:

802.11n HT20: 2412MHz TX

Test Channel

Channel 1

Frequency Range Above 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental
Conditions

25.6deg. C, 62%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Horizontal at 3 m

100.0 dBu¥/m

FCC Part 15.247 [Ajove 1GHz])-RK

50

W

0.0
2300.000 2312.50 2325.00 2337.50 2350.00 2362.50 2375.00 2387.50 2400.00 242500 MHz
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2384.419 46.23 -0.79 45.44 74.00 -28.56 peak 169 124
2 2384.419 36.19 -0.79 35.40 54.00 -18.60 AVG 169 124
3 2412.976 96.32 -0.71 95.61 peak 169 124
4 2412.976 87.06 -0.71 86.35 AVG 169 124
5 4824.000 50.76 5.59 56.35 74.00 -17.65 peak 195 228
6 4824.000 37.50 5.59 43.09 54.00 -10.91 AVG 195 228
7 7236.000 39.83 11.85 51.68 74.00 -22.32 peak 204 186
8 7236.000 27.14 11.85 38.99 54.00 -15.01 AVG 204 186
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value

3. 2412MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition:

802.11n HT20: 2412MHz TX

Test Channel

Channel 1

Frequency Range

Above 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental

" 25.6deg. C, 62%RH Tested By Tech Chen
Conditions
Antennal Polarity&Test Distance: Vertical at 3 m
100.0 dBu¥/m
3
A
FCC Barnt 15.247 [Abgve 1GHz]-RK
1
&0
0.0
2300.000 2312.50 2325.00 2337.50 2350.00 2362.50 2375.00 2387.50 2400.00 242500 MHz
No Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
' (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)

1 2397.194 53.31 -0.76 52.55 74.00 -21.45 peak 236 227

2 2397.194 40.54 -0.76 39.78 54.00 -14.22 AVG 236 227

3 2412.976 91.98 -0.71 91.27 74.00 17.27 peak 236 227

4 2412.976 82.67 -0.71 81.96 AVG 236 227

5 4824.000 45.76 5.59 51.35 peak 195 228

6 4824.000 33.09 5.59 38.68 54.00 -15.32 AVG 195 228

7 7236.000 38.39 11.85 50.24 74.00 -23.76 peak 204 186

8 7236.000 25.48 11.85 37.33 54.00 -16.67 AVG 204 186

Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value

3. 2412MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan

Industrial Park, HuangJiang Town, Dongguan,
China
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition

802.11n HT20: 2437MHz TX

Test Channel

Channel 6

Frequency Range

Above 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental

Conditions 25.6deg. C, 62%RH Tested By Tech Chen
Antennal Polarity&Test Distance: Horizontal at 3 m
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuVv) (dB) (dBuV/m) (dBuVv/m) (dB) (cm) (Degree)
1 2437.000 91.60 -0.65 90.95 peak 175 113
2 2437.000 83.63 -0.65 82.98 AVG 175 113
3 4874.000 50.82 6.16 56.98 74.00 -17.02 | peak 195 228
4 4874.000 42.11 6.16 48.27 54.00 -5.73 AVG 195 228
5 7311.000 39.29 12.10 51.39 74.00 -22.61 peak 204 186
6 7311.000 29.55 12.10 41.65 54.00 -12.35 AVG 204 186
Antennal Polarity&Test Distance: Vertical at 3 m
No. Frequency | Reading Factor Emission Level Limit Margin - Antenna Height | Table Angle
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2437.000 91.83 -0.65 91.18 peak 158 220
2 2437.000 85.32 -0.65 84.67 AVG 158 220
3 4874.000 51.63 6.16 57.79 74.00 -16.21 | peak 195 228
4 4874.000 37.51 6.16 43.67 54.00 -10.33 AVG 195 228
5 7311.000 40.07 12.10 52.17 74.00 -21.83 peak 204 186
6 7311.000 30.58 12.10 42.68 54.00 -11.32 AVG 204 186
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2437MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan

China

Industrial Park, HuangJiang Town, Dongguan,
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition

802.11n HT20: 2462MHz TX

Test channel

Channel 11

Frequency Range

Above 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental
Conditions

25.6deg. C, 629%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Horizontal at 3 m

100.0

dBu¥/m

FCC Rart 15.247 [Above 1GHz]-PK

/

Tl

) M
4
0.0
2450.000 2455.00 2460.00 2465.00 2470.00 2475.00 2480.00 2485.00 2490.00 2500.00 MHz
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2463.227 94.76 -0.58 94.18 peak 147 238
2 2463.227 85.53 -0.58 84.95 AVG 147 238
3 2479.559 52.20 -0.53 51.67 74.00 -22.33 peak 175 152
4 2479.559 37.23 -0.53 36.70 54.00 -17.30 AVG 175 152
5 4924.000 49.80 6.32 56.12 74.00 -17.88 peak 228 179
6 4924.000 38.80 6.32 45.12 54.00 -8.88 AVG 228 179
7 7386.000 39.12 12.35 51.47 74.00 -22.53 peak 139 205
8 7386.000 28.01 12.35 40.36 54.00 -13.64 AVG 139 205
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value

3. 2462MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan

Industrial Park, HuangJiang Town, Dongguan,
China
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition 802.11n HT20: 2462MHz TX
Test channel Channel 11 Frequency Range Above 1GHz
Power supply AC 120V/60Hz Detector Function Peak (PK)

Average (AV)

Environmental

0,
Conditions 25.6deg. C, 62%RH Tested By

Tech Chen

Antennal Polarity&Test Distance: Vertical at 3 m

100.0 dBu¥/m

1

L

FCC Part 15.247 (Above 1GHz])-PK

lw

50
A

0.0
2450.000 245500 2460.00 2465.00 2470.00 247500 2480.00 248500 2490.00 2500.00 MHz
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle

(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2464.229 86.96 -0.58 86.38 peak 168 275
2 2464.229 77.76 -0.58 77.18 AVG 168 275
3 2480.160 53.44 -0.52 52.92 74.00 -21.08 peak 186 245
4 2480.160 35.42 -0.52 34.90 54.00 -19.10 AVG 186 245
5 4926.000 48.81 6.31 55.12 74.00 -18.88 peak 205 188
6 4926.000 36.18 6.31 42.49 54.00 -11.51 AVG 205 188
7 7386.000 40.84 12.35 53.19 74.00 -20.81 peak 165 235
8 7386.000 29.66 12.35 42.01 54.00 -11.99 AVG 165 235

Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)

2. Margin value = Emission level — Limit value
3. 2462MHz: Fundamental frequency.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan

Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan,

China
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition: 802.11n HT40: 2422MHz TX
Test Channel Channel 3 Frequency Range Above 1GHz
Power supply AC 120V/60Hz Detector Function Peak (PK)

Average (AV)

Environmental

0,
Conditions 25.6deg. C, 62%RH Tested By

Tech Chen

Antennal Polarity&Test Distance: Horizontal at 3 m

100.0 dBu¥/m

FCC Part 15247 [Abovg 1GHz]-PK

50
0.0
2300.000 2313.40 2326.80 2340.20 2353.60 2367.00 2380.40 2393.80 2407.20 243400 MHz
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2403.655 52.43 -0.74 51.69 74.00 -22.31 peak 275 125
2 2403.655 36.34 -0.74 35.60 54.00 -18.40 AVG 275 125
3 2425.138 96.06 -0.68 95.38 peak 275 125
4 2425.138 84.28 -0.68 83.60 AVG 275 125
5 4844.000 48.86 5.82 54.68 74.00 -19.32 peak 168 173
6 4844.000 32.14 5.82 37.96 54.00 -16.04 AVG 168 173
7 7266.000 41.02 11.94 52.96 74.00 -21.04 peak 200 168
8 7266.000 24.04 11.94 35.98 54.00 -18.02 AVG 200 168
Remarks:
1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2422MHz: Fundamental frequency.
No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
China E-Mail: customerservice.dg@hwa-hsing.com
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition: 802.11n HT40: 2422MHz TX

Test Channel Channel 3 Frequency Range Above 1GHz
: Peak (PK)

Power supply AC 120V/60Hz Detector Function Average (AV)

ST 25.6deg. C, 62%RH Tested By Tech Chen

Conditions

Antennal Polarity&Test Distance: Vertical at 3 m

100.0 dBu¥/m

FCC Part 15.247 [Above 1EHz]—i'K

3

50

P d LMy o™

0.0
2300.000 2313.40 2326.80 2340.20 2353.60 2367.00 2380.40 2393.80 2407.20 243400 MHz
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2391.303 45.75 -0.77 44.98 74.00 -29.02 peak 184 192
2 2391.303 39.52 -0.77 38.75 54.00 -15.25 AVG 184 192
3 2421.110 90.78 -0.68 90.10 peak 184 192
4 2421.110 79.02 -0.68 78.34 AVG 184 192
5 4844.000 49.94 5.82 55.76 74.00 -18.24 peak 168 173
6 4844.000 33.86 5.82 39.68 54.00 -14.32 AVG 168 173
7 7266.000 42.42 11.94 54.36 74.00 -19.64 peak 200 168
8 7266.000 25.04 11.94 36.98 54.00 -17.02 AVG 200 168
Remarks:
1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2422MHz: Fundamental frequency.
No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
China E-Mail: customerservice.dg@hwa-hsing.com
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition

802.11n HT40: 2437MHz TX

Test Channel

Channel 6

Frequency Range

Above 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental

Conditions 25.6deg. C, 62%RH Tested By Tech Chen
Antennal Polarity&Test Distance: Horizontal at 3 m
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuVv) (dB) (dBuVv/m) (dBuV/m) (dB) (cm) (Degree)

1 2437.000 94.51 -0.65 93.86 peak 169 236

2 2437.000 84.00 -0.65 83.35 AVG 169 236

3 4874.000 50.22 6.16 56.38 74.00 -17.62 peak 221 151

4 4874.000 36.41 6.16 42.57 54.00 -11.43 AVG 221 151

5 7311.000 40.26 12.10 52.36 74.00 -21.64 peak 100 196

6 7311.000 26.46 12.10 38.56 54.00 -15.44 AVG 100 196

Antennal Polarity&Test Distance: Vertical at 3 m
No. Frequency | Reading Factor Emission Level Limit Margin - Antenna Height | Table Angle
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)

1 2437.000 94.33 -0.65 93.68 peak 100 199

2 2437.000 87.40 -0.65 86.75 AVG 100 199

3 4874.000 49.69 6.16 55.85 74.00 -18.15 peak 135 214

4 4874.000 35.96 6.16 42.12 54.00 -11.88 AVG 135 214

5 7311.000 40.28 12.10 52.38 74.00 -21.62 peak 100 179

6 7311.000 27.79 12.10 39.89 54.00 -14.11 AVG 100 179

Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2437MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan

China

Industrial Park, HuangJiang Town, Dongguan,
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EUT Test Condition

802.11n HT40: 2452MHz TX

Test Channel

Channel 9

Frequency Range

Above 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental
Conditions

25.6deg. C, 629%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Horizontal at 3 m

100.0

dBuV¥/m

FCC Rart 15.247 (Above 1GHz]-PK

50
F
0.0
2450.000 2455.00 2460.00 2465.00 2470.00 2475.00 2480.00 2485.00 2490.00 2500.00 MHz
No. Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2460.421 95.07 -0.58 94.49 peak 146 218
2 2460.421 85.24 -0.58 84.66 AVG 146 218
3 2475.050 60.05 -0.54 59.51 74.00 -14.49 peak 236 185
4 2475.050 36.14 -0.54 35.60 54.00 -18.40 AVG 236 185
5 4904.000 47.95 6.46 54.41 74.00 -19.59 peak 193 140
6 4904.000 33.44 6.46 39.90 54.00 -14.10 AVG 193 140
7 7356.000 40.11 12.25 52.36 74.00 -21.64 peak 135 168
8 7356.000 27.92 12.25 40.17 54.00 -13.83 AVG 135 168
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)

2. Margin value = Emission level — Limit value

3. 2452MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
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HWA-HSING Test Report No.: 201031KH11-F3

EUT Test Condition

802.11n HT40: 2452MHz TX

Test Channel

Channel 9

Frequency Range

Above 1GHz

Power supply

AC 120V/60Hz

Detector Function

Peak (PK)
Average (AV)

Environmental
Conditions

25.6deg. C, 62

%RH

Tested By

Tech Chen

Antennal Polarity&Test Distance: Vertical at 3 m

100.0 dBu¥/m

1
FCC Pant 15.247 [Above 1GHz)-PK
3
h0
A
0.0
2450.000 2455.00 2460.00 2465.00 2470.00 2475.00 2480.00 2485.00 2490.00 2500.00 MH=z
No Frequency | Reading Factor Emission Level Limit Margin Detecter Antenna Height | Table Angle
' (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (Degree)
1 2463.627 88.38 -0.58 87.80 peak 139 217
2 2463.627 78.93 -0.58 78.35 AVG 139 217
3 2475.050 52.27 -0.54 51.73 74.00 -22.27 peak 139 217
4 2475.050 36.68 -0.54 36.14 54.00 -17.86 AVG 139 217
5 4904.000 42.71 6.46 49.17 74.00 -24.83 peak 192 203
6 4904.000 31.68 6.46 38.14 54.00 -15.86 AVG 192 203
7 7356.000 39.73 12.25 51.98 74.00 -22.02 peak 158 178
8 7356.000 28.25 12.25 40.50 54.00 -13.50 AVG 158 178
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2452MHz: Fundamental frequency.

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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3.2 Conducted Emission Measurement

3.2.1 Limits of Conducted Emission Measurement

Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0 - 30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

3.2.2 Test Instruments

Description & Manufacturer Model No. Serial No. Due Date of Calibration
EMI Test Receiver
Rohde&Schwarz ESCI3 101418 2020-10-17
Artificial Mains Network
Rohde&Schwarz ENV216 3560.6550.15 2020-10-17
Test software EZ EMC
FARAD V1.1.4.2 N/A N/A
Hygrothermograph HTC-1 NA 2020-10-19
Yuhuaze
Digital Multimeter
FLUKE 15B+ 43512617WS 2020-10-17

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to CEPREI/CHINA.
2. The test was performed in Shielded Room 1.

3.2.3 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected
to the power mains through a line impedance stabilization network (LISN). Other support units were
connected to the power mains through another LISN. The two LISNs provide 50 ohm/50uH of coupling
impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit — 20dB)was not
recorded.

Note: All modes of operation were investigated and the worst-case emissions are reported.

3.2.4 Deviationfrom Test Standard

No deviation.
No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
China E-Mail: customerservice.dg@hwa-hsing.com
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3.2.5 Test setup

/ Vertical Ground
Reference Plane / Test Receiver

e

—
EUT

40cm

V|
80cm ‘
|l Il

N

\ Horizontal Ground

Reference Plane

|LISNh
|l

1=

Note: 1.Support units were connected to second LISN.

2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

3.2.6 EUT Operating Conditions

a. Placed the EUT on the testing table.

b. Setthe EUT under transmission condition continuously at specific channel frequency.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199

Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
China

E-Mail: customerservice.dg@hwa-hsing.com
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3.2.7 Test Results

Conducted worst-case data (802.11b CH1)

_ Detector Function & | Quasi-Peak (QP) /
Frequency Range 150kHz ~ 30MHz Resolution andwidth | Average (AV), 9kHz
Environmental
© 0,
Power supply AC 120V/60Hz Conditions 25°C, 60%RH
Tested by Tech Chen Test Date 2020/12/11

Phase Of Power: Line (L)

800 dBuv
70
FCC Part 15 B Class B [AP)
60 3
2
5
i
50
1 r 11
9
. IL ' iz
%, |I %]
30 i
‘ l 'M',,’ii W
“ f f' peak
20 Hlave
10
0.0
0.5 (MHz) 5 30.000
No Frequency | Reading [Correct Factor|Emission Level Limit Margin Remark
' (MHz) (dBuV) dB (dBuV) (dBuV) (dB) Detecter
1 0.1539 34.12 10.18 44.30 55.79 -11.49 AVG
2 0.1620 43.49 10.15 53.64 65.36 -11.72 peak
3 0.1860 45.99 10.07 56.06 64.21 -8.15 peak
4 0.1940 34.27 10.05 44.32 53.86 -9.54 AVG
5 0.2100 41.96 10.02 51.98 63.21 -11.23 peak
6 0.2260 32.75 10.00 42.75 52.60 -9.85 AVG
7 0.2700 26.50 9.94 36.44 51.12 -14.68 AVG
8 0.2779 39.41 9.93 49.34 60.88 -11.54 peak
9 0.5340 29.33 9.78 39.11 56.00 -16.89 peak
10 0.5340 24.10 9.78 33.88 46.00 -12.12 AVG
11 0.9660 34.23 9.66 43.89 56.00 -12.11 peak
12 0.9780 26.68 9.65 36.33 46.00 -9.67 AVG
REMARKS:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value.
No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
China E-Mail: customerservice.dg@hwa-hsing.com

Page 41 of 79




L7

HWA-HSING Test Report No.: 201031KH11-F3

i uasi-Peak (QP) /
Frequency Range 150kHz ~ 30MHz Detecto'r F“”Ct'OT‘ & Q (QP)
Resolution andwidth Average (AV), 9kHz
Environmental
©, 0,
Power supply AC 120V/60Hz Conditions 25°C, 60%RH
Tested by Tech Chen Test Date 2020/12/11

Phase Of Power: Neutral (N)

80.0 dBuv

FCC Part 15 B Class B [QP)

n'll ﬁ?”m I i
' w IIE“V*N'] I.' peak
"H‘ AVG
0.0
0.150 0.5 [MHz) 5 30.000
No. Frequency | Reading |Correct Factor|Emission Level Limit Margin Remark
(MHz) (dBuVv) dB (dBuV) (dBuVv) (dB) Detecter
1 0.1580 44.41 10.16 54.57 65.57 -11.00 peak
2 0.1582 30.02 10.16 40.18 55.56 -15.38 AVG
3 0.1860 34.23 10.07 44.30 54.21 -9.91 AVG
4 0.2100 42.26 10.02 52.28 63.21 -10.93 peak
5 0.2220 31.06 10.00 41.06 52.74 -11.68 AVG
6 0.2340 41.26 9.99 51.25 62.31 -11.06 peak
7 0.4140 17.95 9.82 27.77 47.57 -19.80 AVG
8 0.4300 30.95 9.81 40.76 57.25 -16.49 peak
9 0.6980 20.17 9.77 29.94 46.00 -16.06 AVG
10 0.7060 29.06 9.77 38.83 56.00 -17.17 peak
11 0.9700 36.46 9.66 46.12 56.00 -0.88 peak
12 0.9700 29.69 9.66 39.35 46.00 -6.65 AVG
REMARKS:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value.
No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
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3.3 6dB Bandwidth Measurement

3.3.1 Limits of 6dB Bandwidth Measurement

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

3.3.2 Test Setup

EUT Spectrum Analyzer

L]

Attenuator

3.3.3 Test Instruments

Refer to section 10.1 to get information of above instrument.

3.3.4 Test Procedure

a. Setresolution bandwidth (RBW) = 100kHz

b. Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.

c. Trace mode = max hold.

d. Sweep = auto couple.

e. Measure the maximum width of the emission that is constrained by the frequencies associatedwith the
two amplitude points (upper and lower) that are attenuated by 6 dB relative to themaximum level
measured in the fundamental emission

3.3.5 DeviationfromTest Standard

No deviation.

3.3.6 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
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3.3.7 Test Result

802.11b
Frequency 6dB Bandwidth(MHz) Minimum Limit _
Channel Pass / Fail
(MHz) Ant 0 Ant 1 (MHz)
1 2412 9.12 9.12 0.5 Pass
6 2437 8.68 8.60 0.5 Pass
11 2462 9.16 9.12 0.5 Pass

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.437000000 GHz

o9 Aac| |

Spectrum Plot of Worst Value

PNO: Fast —»— 1rig:Free Run
IFGain:Low

RAtten: 30 dB

#Avy Type: Pwr{RMS)
Avg|Hold: 1004100

Ref Offset 9.19 dB
Ref 20.00 dBm

Center 243700 GHz
#Res BW 100 kHz

#VBW 300 kHz

-10.95 dBm

Span 40.00 MHz

Sweep 3.87 ms (1001 pts)

MER MODE| TRC| SCL

Frequency

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.417000000 GHz

Stop Freq
2.457000000 GHz

CF Step
4.000000 MHz

Auto Man

Freq Offset
0 Hz

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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802.11g
Frequency 6dB Bandwidth(MHz) Minimum Limit _
Channel Pass / Fail
(MHz) Ant 0 Ant 1 (MHz)
1 2412 14.84 15.20 0.5 Pass
6 2437 15.20 15.44 0.5 Pass
11 2462 15.20 13.96 0.5 Pass

Agilent Spectrum Analyzer - Swept SA
g RL | RF[S00 ac | ]
Center Freq 2.462000000 GHz

PHO: Fast -—*—

IFGain:Low

Spectrum Plot of Worst Value

SEMSEINT

ALIGN AUTO 09:06:03 PMMoy 11, 2020

#Avg Type: Pwr(RMS)

Trig: Free Run
#atten: 30 dB

Avg[Hold: 1001100

NP FFFPPP

Frequency

#Res BW 100 kHz

Ref Offset9.19 dB
Ref 20.00 dBm

#VBW 300 kHz

AMKkr3 13.96 MHz
-1.306 dB

=to0cBimy

Span 40.00 MHz
Sweep 3.87 ms (1001 pts)

MKR| MODE TRC) SCL

(N [ 1[f] 2 454 40 GHz -14. 020 1=, I I R
| 2.46324 GHz| J064dBm| [ 00000 00|

FUNCTION

FUNCTION “WIDTH

FUNCTION VALUE

Auto Tune

Center Freq
2.462000000 GHz

StartFreq
2.442000000 GHz

Stop Freq
2.482000000 GHz

CF Step
4.000000 MHz
Man

Auto

Freq Offset
0 Hz

Hwa-Hsing (Dongguan) Testing Co., Ltd.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan

China

Page 45 of 79

Industrial Park, HuangJiang Town, Dongguan,

Tel: 0769-83078199

Web.: www.hwa-hsing.com

E-Mail: customerservice.dg@hwa-hsing.com




L7

HWA-HSING Test Report No.: 201031KH11-F3

802.11n HT20

Frequency 6dB Bandwidth(MHz) Minimum Limit _
Channel Pass / Fail
(MHz) Ant 0 Ant 1 (MHz)
1 2412 14.28 15.72 0.5 Pass
6 2437 13.00 16.00 0.5 Pass
11 2462 15.40 16.36 0.5 Pass

Agilent Spectrum Analyzer - Swept SA
g RL | RF[S00 ac | ]
Center Freq 2.437000000 GHz

PHO: Fast -—*—

IFGain:Low

Spectrum Plot of Worst Value

SEMSEINT

ALIGN AUTO 11:24:30 PMMNov 11, 2020

Trig: Free Run
#atten: 30 dB

#Avg Type: Pwr(RMS)
Avg|Hold: 100100

NP FFFPPP

Frequency

#Res BW 100 kHz

Ref Offset9.19 dB
Ref 20.00 dBm

#VBW 300 kHz

AMKkr3 13.00 MHz
-0.751 dB

Span 40.00 MHz
Sweep 3.87 ms (1001 pts)

MKR| MODE TRC) SCL

0 N 1 [f[] 243156 GHz|

®

v
-13.804 dBm

FUNCTION

FUNCTION “WIDTH

FUNCTION VALUE

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.417000000 GHz

Stop Freq
2.457000000 GHz

CF Step
4.000000 MHz
Man

Auto

Freq Offset
0 Hz
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802.11n HT40

Frequency 6dB Bandwidth(MHz) Minimum Limit _
Channel Pass / Fail
(MHz) Ant 0 Ant 1 (MHz)
3 2422 35.12 35.84 0.5 Pass
6 2437 35.20 35.20 0.5 Pass
9 2452 33.92 35.20 0.5 Pass

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA
Xl RL___ | _RF__[S00 ac | |

SEMSEINT ALIGN AUTO

01:34:45 AMMNov 12, 2020

#Avg Type: Pwr(RMS)

Center Freq 2.452000000 GHz
Avg[Hold: 1001100

PHO: Fast -—*—
IFGain:Low

Trig: Free Run
#atten: 30 dB

Frequency

Ref Offset9.19 dB
Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz

MKR| MODE TRC) SCL x®

b
i N [1]F] 2,434 48 GHz -17.949 dBm
2l N[ 1] f| 2,454 48 GHz 9.967 dBm
H A 33.92 MHz[{A 0.476 dB

FUNCTION

Auto Tune

Center Freq
2.452000000 GHz

StartFreq
2.412000000 GHz

Stop Freq
2.492000000 GHz

CF Step
8.000000 MHz
Man

Auto

Freq Offset
0 Hz

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
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3.4 Occupied Bandwidth Measurement

3.4.1 Test Setup

EUT

3.4.2 Test Instruments

Refer to section 10.1 to get information of above instrument.

3.4.3 Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with resolution bandwidth in the range of 1% to
5% of the anticipated emission bandwidth, and a video bandwidth at least 3x the resolution bandwidthand set
the detector to peak. The width of a frequency band such that, below the lower and above the upper
frequency limits, the mean powers emitted are each equal to a specified percentage 0.5 %of the total mean

power of a given emission.

3.4.4 Deviation from Test Standard

No deviation.

3.4.5 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,

L |

Attenuator

Spectrum
Analyzer

middle and highest channel frequencies individually.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
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3.4.6 Test Results

802.11b
Frequency Occupied Bandwidth (MHz)
Channel Pass / Fail
(MHz) Ant 0 Ant 1
1 2412 13.363 13.327 Pass
6 2437 13.326 13.326 Pass
11 2462 13.305 13.255 Pass

Agilent Spectrum Analyzer - Occupied BW

so9 ] |

Center Freq 2.412000000 GHz

#IFGain:Low

Ref Offset 9.28 dB
Ref 20.00 dBm

Center 2.412 GHz
#Res BW 200 kHz

Occupied Bandwidth

Spectrum Plot of Worst Value

SEMSE:INT

ALTGN AUTO

06:29:51 PMMoy 11, 2020

Center Freq: 2.412000000 GHz
Trig: Free Run Avg|Hold: 1001100
RAtten: 30 dB

——

Radio Std: None Frequency

Radio Device: BTS

Mkr1 2.41148 GHz

#VBW 620 kHz

Total Power

13.363 MHz

Transmit Freq Error
x dB Bandwidth

Hwa-Hsing (Dongguan) Testing Co., Ltd.

-82.111 kHz
17.20 MHz

OBW Power
x dB

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Industrial Park, HuangJiang Town, Dongguan,
China
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10.0 dBm

-3.4084 dBm

Center Freq
2.412000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
0 Hz

Span 40 MHz
Sweep 1ms

99.00 %
-26.00 dB
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802.11g
S Frequency Occupied Bandwidth (MHz) e
(MHz) Ant 0 Ant 1
1 2412 16.398 16.347 Pass
6 2437 16.400 16.369 Pass
11 2462 16.399 16.385 Pass

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Occupied BW
B0 RL | RF |soo A
Center Freq 2.437000000 GHz

#IFGain:L ow

SEMSE:INT
Center Freq: 2.437000000 GHz
Trig: Free Run Avg|Hold: 100/100
RAtten: 30 dB

ALIGM ALUTO 08:30:28 PMMNoy 11, 2020

Radio Std: None

Frequency

Radio Device: BTS

Mkr1 2.43492 GHz

Ref Offset 9.19 dB -6.1567 dBm

Ref 20.00 dBm

Center Freq
2.437000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.437 GHz
#Res BW 200 kHz

#VBW 620 kHz

Total Power 9.93 dBm

Occupied Bandwidth

16.400 MHz
4.316 kHz
19.23 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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802.11n HT20

Frequency Occupied Bandwidth (MHz)
Channel Pass / Fail
(MHz) Ant 0 Ant 1
1 2412 17.572 17.500 Pass
6 2437 17.568 17.529 Pass
11 2462 17.566 17.484 Pass

Spectrum Plot of Worst Value

il RL RF S0G  AC | SENSEINT| | ALIGHAUTO  09:21:04 PMMay 11, 2020

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 100/100

#IFGain:Low HAtten: 30 dB Radio Device: BTS

Mkr1 2.41324 GHz
Ref 20.00 dBm 27.0861 dBm

Center Freq
2.412000000 GHz

CF Step
Center 2.412 GHz Span 40 MHz| ISR
#Res BW 200 kHz #VBW 620 kHz Sweep 1 ms|{m
Occupied Bandwidth Total Power 8.40 dBm Freq Offset
17.572 MHz 0 Hz
Transmit Freq Error -27.441 kHz OBW Power 99.00 %
x dB Bandwidth 19.94 MH=z x dB -26.00 dB
MSG STATUS
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Frequency Occupied Bandwidth (MHz)
Channel Pass / Fail
(MHz) Ant 0 Ant 1
3 2422 36.133 36.183 Pass
6 2437 36.125 36.126 Pass
9 2452 36.028 36.037 Pass

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Occupied BW

s A [ | SEMSE:INT ALIGMAUTO  [12:35:06 AMMay 12, 2020

Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 100/100

#IFGain:Low RAtten: 30 dB

Radio Device: BTS

Mkr1 2.42504 GHz

Ref Offset 9.28 dB -7.5641 dBm

Ref 20.00 dBm

Center Freq
2.422000000 GHz

CF Step

8.000000 MHz
Span 80 MHz Auto Man

Sweep 1 ms|{m

I
Occupied Bandwidth Total Power 8.01 dBm Freq Offset

36.183 MHz 0 Hz

1.210 kHz OBW Power 99.00 %
39.84 MHz x dB -26.00 dB

Center 2.422 GHz

#Res BW 390 kHz #/BW 1.2 MHz

Transmit Freq Error
x dB Bandwidth

MSG STATUS
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3.5 Conducted Output Power Measurement

3.5.1 Limits of Conducted Output Power Measurement

For systems using digital modulation in the 2400-2483.5 MHzbands: 1 Watt (30dBm)

3.5.2 Test Setup

EUT | Power Sensor Power Meter

Attenuator

3.5.3 Testlnstruments

Refer to section 10.1 to get information of above instrument.

3.5.4 Test Procedures

A peak / average power sensor was used on the output port of the EUT. A power meter was used to read the
response of the peak / average power sensor. Record the power level.

3.5.5 Deviationfrom Test Standard

No deviation.

3.5.6 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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PK power:
802.11b
Average Power Average Power -
CH Fre. (mW) (dBm) Total power Total power Limit
' (MHz) (mW) (dBm) (dBm)
Ant 0 Antl Ant 0 Antl
1 2412 531 4.60 7.25 6.63 10.00 10.00 29.35
6 2437 6.11 4.80 7.86 6.81 10.96 10.40 29.35
1 2462 3.51 5.15 5.45 7.12 8.71 9.40 29.35
802.11g
Average Power Average Power -
CH Fre. (MmW) (dBm) Total power Total power Limit
' (MHz) (mW) (dBm) (dBm)
Ant 0 Antl Ant 0 Antl
1 2412 10.26 8.34 10.11 9.21 18.62 12.70 29.35
6 2437 11.12 9.33 10.46 9.70 20.42 13.10 29.35
1 2462 6.03 9.06 7.80 9.57 15.14 11.80 29.35
802.11n HT20
Average Power Average Power .
CH Fre. (MmW) (dBm) Total power Total power Limit
' (MHz) (mw) (dBm) (dBm)
Ant 0 Antl Ant 0 Antl
1 2412 8.24 7.98 9.16 9.02 16.22 12.10 29.35
6 2437 8.53 9.10 9.31 9.59 17.78 12.50 29.35
1 2462 4.86 9.08 6.87 9.58 13.80 11.40 29.35
802.11n HT40
Average Power Average Power -
CH Fre. (mW) (dBm) Total power Total power Limit
' (MHz) (mW) (dBm) (dBm)
Ant 0 Antl Ant 0 Antl
1 2422 9.29 7.71 9.68 8.87 16.98 12.30 29.35
6 2437 10.54 8.63 10.23 9.36 19.05 12.80 29.35
1n 2452 11.02 10.28 10.42 10.12 21.38 13.30 29.35

Directional gain = 3.64dBi + 10*loq(2)=6.65dBi >6dBi, so the power density limit need to reduce 0.65dB
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3.6 Power Spectral Density Measurement

3.6.1 Limits of Power Spectral Density Measurement

The Maximum of Power Spectral Density Measurement is 8dBm.

3.6.2 Test Setup

EUT | Spectrum
Attenuator Analyzer

3.6.3 Test Instruments

Refer to section 10.1 to get information of above instrument.

3.6.4 Test Procedure

a. Setthe RBW = 3 kHz, VBW =10 kHz, Detector = peak.
Sweep time = auto couple, Trace mode = max hold,allow trace to fully stabilize.

Use the peak marker function to determine the maximum power level in any 100 kHz bandsegment
within the fundamental EBW.

3.6.5 Deviationfrom Test Standard

No deviation.

3.6.6 EUT Operating Condition

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com

China E-Mail: customerservice.dg@hwa-hsing.com
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3.6.7 Test Results

802.11b:
PSD N
Channel Fr?l\%ezr;cy LS (ggtrillgki[;) (dBrl;:g:EHz) Pass / Fail
Ant 0 Ant 1

1 2412 571 6.39 3.03 7.35 Pass
6 2437 5.08 6.09 2.55 7.35 Pass
1 2462 751 7.49 4.49 7.35 Pass

Note:

1. Method 1 of power density measurement of KDB 662911 is using for calculating total power density. Total
power density is summing entire spectra across ponding frequency bins on the various outputs by computer
2. Directional gain =3.64dBi + 10*loq(2)= 6.65dBi >6dBi, so the power density limit need to reduce 0.65dB

Agilent Spectrum Analyzer - Swept SA

o9 Aac| |

Spectrum Plot of Worst Value

SEMSE:INT

ALTGN AUTO 07:27:20 PMMov 11, 2020

Center Freq 2.437000000 GHz

Ref Offset 9.19 dB
Ref 29.19 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

MSG

Hwa-Hsing (Dongguan) Testing Co., Ltd.

IFGain:Low

#/BW 10 kHz

No.101, Bld N1,
Industrial Park, HuangJiang Town, Dongguan,
China

PNO: Fast —»— 1rig:Free Run
RAtten: 30 dB

Yuyuan 2Rd, Yuyuan
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#Avy Type: Pwr{RMS)
Avg|Hold: 1004100

TRACE
TvPE [l
oer A

Mkr1 2.436 236 4 GHz
-5.077 dBm

Span 26.65 MHz
Sweep 2.81 s (30000 pts)

STATUS

Tel: 0769-83078199

Frequency

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.423674000 GHz

Stop Freq
2.450326000 GHz

CF Step
2.665200 MHz

Auto Man

Freq Offset
0 Hz
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802.119:
PSD o
Channel Fn(emezr;cy R (ggtril/gkiDz) (dBrl;:gllez) Pass / Fail
Ant O Ant 1
1 2412 -21.18 -23.08 -19.02 7.35 Pass
6 2437 -21.00 -21.91 -18.42 7.35 Pass
11 2462 -24.00 -21.77 -19.73 7.35 Pass
Note:

1. Method 1 of power density measurement of KDB 662911 is using for calculating total power density. Total
power density is summing entire spectra across ponding frequency bins on the various outputs by computer
2. Directional gain =3.64dBi + 10*loq(2)= 6.65dBi >6dBi, so the power density limit need to reduce 0.65dB

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA

sow oA || SEMSE:INT ALIGMAUTO  08:38:12 PMMoy 11, 2020

Center Freq 2.437000000 GHz #Avg Type: Pwr(RMS) - Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 1007100 1 ity

HAtten: 30 dB

IFGain:Low

Mkr1 2.435 716 9 GHz Auto Tune
e 5 7168 Gl

Center Freq
2.437000000 GHz

StartFreq
2.420600000 GHz

Stop Freq
2.453400000 GHz

CF Step
3.280000 MHz
Auto Man

Freq Offset
0 Hz

Center 243700 GHz Span 32.80 MHz
#Res BW 3.0 kHz #/BW 10 kHz Sweep 3.46 s (30000 pts)

MSG STATUS

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
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802.11n HT20:

PSD
Channel Fn(emezr;cy R (ggtril/gkiDz) (dBrl%i/rgtHz) Pass / Fail
Ant O Ant 1
1 2412 21.78 21.12 -18.56 7.35 Pass
6 2437 21.93 22,01 118.96 7.35 Pass
1 2462 23.20 20.36 18.54 7.35 Pass
Note:

1. Method 1 of power density measurement of KDB 662911 is using for calculating total power density. Total
power density is summing entire spectra across ponding frequency bins on the various outputs by computer
2. Directional gain =3.64dBi + 10*loq(2)= 6.65dBi >6dBi, so the power density limit need to reduce 0.65dB

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA
g Rl | R son Ac
Center Freq 2.462000000 GHz

PNO: Fast —»— 1rig:Free Run
IFGain:Low HAtten: 30 dB

SEMSE:INT ALIGN AUTO
#Avy Type: Pwr(RMS)

Avg[Hold: 1001100

12:12:41 AMMoy 12, 2020

Frequency

Mkr1 2.460 738 2 GHz Auto Tune

Ref Offset 9.19 dB -20.360 dBm

Ref 29.19 dBm

Center Freq
2.462000000 GHz

StartFreq
2.444516000 GHz

Stop Freq
2.479484000 GHz

CF Step
3.496800 MHz

Auto Man

Freq Offset
0 Hz

Center 2.46200 GHz
#Res BW 3.0 kHz

MSG

Span 34.97 MHz
Sweep 3.69 s (30000 pts)

STATUS

#/BW 10 kHz

802.11n HT4O0:

No.101, Bld N1, Yuyuan 2Rd, Yuyuan
Hwa-Hsing (Dongguan) Testing Co., Ltd.
China
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PSD
Channel Fn(emezr;cy R (ggtril/gkiDz) (dBrl%i/rgtHz) Pass / Fail
Ant O Ant 1
3 2422 25.32 26.69 22.94 7.35 Pass
6 2437 24.54 25.93 2217 7.35 Pass
9 2452 24.33 119.29 18.11 7.35 Pass
Note:

1. Method 1 of power density measurement of KDB 662911 is using for calculating total power density. Total
power density is summing entire spectra across ponding frequency bins on the various outputs by computer
2. Directional gain =3.64dBi + 10*loq(2)= 6.65dBi >6dBi, so the power density limit need to reduce 0.65dB

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA

sow oA || SEMSE:INT ALIGHMAUTO  08:59:21 PMMoy 12, 2020

Center Freq 2.452000000 GHz #Avg Type: Pwr(RMS) - Frequency
PNO: Fast —»— 1rig:Free Run Avg|Hold: 1007100 M i

HAtten: 30 dB

IFGain:Low

Mkr1 2.454 526 3 GHz Auto Tune
e 45283 Gl

Center Freq
2.452000000 GHz

StartFreq
2.415963000 GHz

Stop Freq
2.488037000 GHz

CF Step
7.207400 MHz
Auto Man

Freq Offset
0 Hz

Center 2.45200 GHz Span 72.07 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 690 ms (30000 pts)

MSG STATUS

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
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3.7 Conducted Out of Band Emission Measurement

3.7.1 Limits of Conducted Out of Band Emission Measurement

For average power: —30dBc of the highest emission level of operating band /100kHz Resolution Bandwidth.
For peak power: —20dBc of the highest emission level of operating band /100kHz Resolution Bandwidth.

3.7.2 Test Setup

— Spectrum
EUT o Analyzer
Attenuator

3.7.3 Test Instruments

Refer to section 10.1 to get information of above instrument.

3.7.4 Test Procedure

Measurement procedure REF

Set the RBW = 100 kHz.

Set the VBW 2 300 kHz.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum power level in any 100 kHzband segment
within the fundamental EBW.

No oo~ wDdh e

3.7.5 Measurement procedure OOBE

Set RBW = 100 kHz.

Set VBW = 300 kHz.

Detector = peak.

Sweep = auto couple.

Trace Mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.

N o gk~ wDdhPRE

3.7.6 Deviation from Test Standard

No deviation.

No.101, Bld N1, Yuyuan 2Rd, Yuyuan Tel: 0769-83078199
Hwa-Hsing (Dongguan) Testing Co., Ltd. Industrial Park, HuangJiang Town, Dongguan, Web.: www.hwa-hsing.com
China E-Mail: customerservice.dg@hwa-hsing.com

Page 60 of 79




L7

HWA-HSING Test Report No.: 201031KH11-F3

3.7.7 EUT Operating Condition

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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3.7.8 Test results

802.11b-Channel 1-2412MHz
Ant O Ant 1

Reference level(the highest emission level
Aeglent Spectrum Analyzer - Swept S
WL \e= T ] b3y 11.22c0 WL ; \e= T ]
Center Freq 2.412000000 GHz RAvg Type: Pur(RMS) = reguency Center Freq 2.412000000 GHz RAvg Type: Pur(RMS)
HOF. Trig: Free Run Avg|Hold: 1001100 THO:

=== ™ Trig: Free Run AvglHold: 1001100
IFG ain:Low AArten: 30 dB I aw #Atten: 30 dB

Agilent Spectrum Analyzer - Swept SA

1D5:45:26 PMKo 11,2020
ace [ Frequency

g Auto Tune|

Mkl 2,41 Auto Tune
Ref Offset9.23 dB Mkr1 i,ﬂgﬂ

Ref Offset9.28 dB Mkr1 2,412 48
Ref 29.28 dBm 2

0 dBm Ref 29.28 dBm 5

CenterFreq

CenterFreq
2.412000000 GHz|

2.412000000 GHz|

StartFreq StartFreq

o T

Center 2.41200 GHz Span 30.00 MHz Center 2.41200 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.93 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.93 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
KL F

KL

LX E ] T il 5: 1 T - - - o -
Center Freq 515.000000 MHz T Type: P T Center Freq 515.000000 MHz E Frequency
PHO: : Fast

Trig: Free Run

= Trig: Free Run
IFGai #Atten: 20 dB

#Atten: 20 dB

Ref Offset9.28 dB

o En Ref Offset9.28 dB
Ref 19.28 dBm -61.456 dBm Ref 19.28 dBm

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz
| req

Stop Fi
1.000000000 GHz|

Center Freq
515.000000 MHz

StartFreq
30,000000 MHz|

Stop Freq
1000000000 GHz

CFStep CFStep
97.000000 MHz 97.000000 MHz
Man Man

Freq Offset

M ————

Freq Offset
0 Hz|

Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.0 ms (30001 pts) #Res BW 100 kHz #VBW 300 kHz

Stop 1.0000 GHz
Sweep 94.0 ms (30001 pts)

Agilent Spectrum Analyzer - Swept SA
T L — -
Center Freq 13.750000000 GHz #Avg Type: Pur(RMS) 1 Frequency

'PHO: Fost -+ - Trig:Free Run AvglHold: 10/10 ——
IFGainiLow #Atten: 20 dB

kri1 2 Auto Tune
Ref Offset9.28 dB Mkr1 2

. Ref Offset9.28 dB
Ref 19.28 dBm Gl.4ad Ref 19.28 dBm

#Avg Type: Pur(RMS) TRACE| Frequency
Trig: Free Run AvglHold: 10/10
#Atten: 20 dB

Auto Tune|

CenterFreq

CenterFreq
13.750000000 GHz,

13.760000000 GHz|

StartFreq StartFreq

Start 1.00 GHz Stop 26.50 GHz Start 1.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.44 s (30001 pts)) #Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 2.44 s (30001 pts)|
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802.11b-Channel 6-2437MHz

Ant O

Ant 1

Agilent Spectrum Analyzer - Swept SA
L
Center Freq 2.437000000 GHz
PHO: F:

Ref Offset9.19 dB
Ref 29.19 dBm

o e

Center 2.43700 GHz
#Res BW 100 kHz

—
IFGain:Liw

e Run

!
#Atten: 30 I8

#VBW 300 kHz

Reference level(the highest emission level)

#Avg Type: Pur(RMS)
Avg|Hold: 100100

Mkr1

Span 30.00 MHz
Sweep 2.93 ms (1001 pts)

Frequency

Auto Tune

Center Freq
2.437000000 GHz,

StartFreq

Agilent Spectrum Anslyzer - SweptSA
e
Center Freq 2.43 "
" #Arten: 30 dB
Ref Offset9.19 dB
Ref 29.19 dBm

Center 2.43700 GHz

#Res BW 100 kHz #VBW 300 kHz

o
#Avg Type: Pur(RMS)
Avg|Hold: 100100

Mkr1 2.

Span 30.00 MHz
Sweep 2.93 ms (1001 pts)

Frequency

Auto Tune

Center Freq
2.437000000 GHz,

StartFreq

Agilent Spectrum Analyzer - Swept SA
0 AL F
Center Freq 515.000000 MHz

HO: F:

Ref Offset9.19 dB
Ref 19.19 dBm

Start 30.0 MHz
#Res BW 100 kHz

ost oo Trig:Free Run

#Aten: 20 dB

#VBW 300 kHz

#hvg Type: Pur(RMS)
Avg|Hold: 10/10

Mkr1 @ 3 MHz

.073 dBm

Stop 1.0000 GHz
Sweep 94.0 ms (30001 pts)

Auto Tune|

CenterFreq
515.000000 MHz|

StartFreq

band 30MHz~1GHz

flent Spectrum Analyzer - Swept S

Center Freq 515.000000 MHz
PHO: Fast ~+- 1rig:Free Run
|FGainlow  #Atten: 20 dB
Ref Offset9.19 dB
Ref 19.19 dBm

Start 30.0 MHz

#Res BW 100 kHz #VBW 300 kHz

#hvg Type: Pur(RMS)
Avg|Hold: 10/10

Stop 1.0000 GHz
Sweep 94.0 ms (30001 pts)

Frequency

Auto Tune|

CenterFreq
515.000000 MHz|

StartFreq

Agilent Spectrum Analyzer - Swept SA
Center Freq 13.750000000 GHz
IFGain:Liw

Ref Offset9.19 dB
Ref 19.19 dBm

Start 1.00 GHz
#Res BW 100 kHz

PRO: Fast ~+

Trig: Free Run
#aten: 20 4B

#VBW 300 kHz

BAvg Type: Pwr(RMS)
Avg|Hold: 10/10

Stop 26.50 GHz
Sweep 2.44 s (30001 pts)

Auto Tune

Center Freq
13.760000000 GHz|

StartFreq

Center Freq 13.750000000 GHz
ee

Trig: Free Run
#Atten: 20 dB

Ref Offset9.19 dB
Ref 19.19 dBm

Start 1.00 GHz

#Res BW 100 kHz #VBW 300 kHz

o
BAvg Type: Pwr(RMS)
Avg|Hold: 10/10

Mkr1 25
-48.377 dBm

Stop 26.50 GHz
Sweep 2.44 s (30001 pts)

Frequency

Auto Tune

Center Freq
13.760000000 GHz|

StartFreq
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802.11b-Channel 11-2462MHz

Ant 0 |

Ant 1

Agilent Spectrum Analyzer - Swept SA
L
Center Freq 2.462000000 GHz
P

: Fast >
IFGain:Luw

#Avg Type: Pur(RMS) Frequency

AvglHold: 100100

N 2 Auto Tune|
Ref Offset9.19 dB Mkr1 2.

Ref 29.19 dBm

Center Freq
2.462000000 GHz,

StartFreq

Center 2.46200 GHz
#Res BW 100 kHz

Span 30.00 MHz

#VBW 300 kHz Sweep 2.93 ms (1001 pts)

Reference level(the highest emission level)

Agilent Spectrum Analyzer - Swept SA
AL
Center Freq 2.462000000 GHz .
THO: ™ Trig: Free Run

I ww | #icten: 30 4B

Ref Offset9.19 dB
Ref 29.19 dBm

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz

DE:01:24 PMNoY
#Avg Type: Pur(RMS) =
AvglHold: 100100

Mkr1 2.462 51
4.7

Span 30.00 MHz
Sweep 2.93 ms (1001 pts)

Frequency

Auto Tune

Center Freq
2.462000000 GHz,

StartFreq

flent Spectrum Analyzer - Swept S

KL F

Center Freq 515.000000 MHz
PHO:

A
RAvg Type: nw}mms) Frequency
B 1 1ig: Free Run Avg[Hold: 10/10
#Atten: 20 dB
r1 745 96 MHz Auto Tune
Ref Offset3.19 dB Miri 745 96 MHz
Ref 19.19 dBm -60.389 dBm

CenterFreq
515.000000 MHz|

StartFreq

Start 30.0 MHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 94.0 ms (30001 pts)

—20dB of the highest emission level of operating

band 30MHz~1GHz

ost oo Trig:Free Run
#Atten: 20 dB

Ref Offset9.19 dB
Ref 19.19 dBm

Start 30.0 MHz

#Res BW 100 kHz #VBW 300 kHz

i s
#Avg Type: Pwr(RMS)
Avg|Hold: 10/10

Stop 1.0000 GHz
Sweep 94.0 ms (30001 pts)

Frequency

Auto Tune|

CenterFreq
515.000000 MHz|

StartFreq

o
BAvg Type: Pur(RMS)

Center Freq 13.750000000 GHz
. AvglHold: 10/10

PRO: Fast ~+

IFGain:Liw

#aten: 20 4B
Ref Offset9.19 dB Mkr1 25
Ref 19.19 dBm

CenterFreq
13.750000000 GHz,

StartFreq

Start 1.00 GHz
#Res BW 100 kHz

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.44 s (30001 pts)

Center Freq 13.750000000 GHz
ee

Trig: Free Run
#aten: 20 4B

Ref Offset9.19 dB
Ref 19.19 dBm

Start 1.00 GHz

#Res BW 100 kHz #VBW 300 kHz

08:02:08 MY 11, 2020
BAvg Type: Pwr(RMS) m
Avg|Hold: 10/10

Stop 26.50 GHz
Sweep 2.44 s (30001 pts)

Frequency

Auto Tune

Center Freq
13.760000000 GHz|

StartFreq
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802.11g-Channel 1-2412MHz

Ant O

Ant 1

Agilent Spectrum Analyzer - Swept SA
L
Center Freq 2.412000000 GHz
P

Tast -
IFGain:Liw

#Avg Type: Pwr(RMS)
—a{ ree Run Avg|Hold: 100100
#Arten: 30 dB
\ 2413
Ref Offset9.28 dB Mkr1 2.413

Ref 29.28 dBm

ETLRTC

] A 1‘"

Center 2.41200 GHz
#Res BW 100 kHz

Span 30.00 MHz

#VBW 300 kHz Sweep 2.93 ms (1001 pts)

Frequency

Center Freq
2.412000000 GHz,

Reference level(the highest emission level)

agilent Spectrum Analyzer - Swept S
AL

Center Freq 2.412000000 GHz
PHO:
IF

Auto Tune

Ref Offset9.28 dB

Ref 20.28 dBm

StartFreq

gt

Center 2.41200 GHz
#Res BW 100 kHz

e Trig: Free Run

#VBW 300 kHz

#Avg Type: Pur(RMS)
Avg|Hold: 100100
#Atten: 30 dB

Mkr1 2.413

Do, s

Span 30.00 MHz
Sweep 2.93 ms (1001 pts)

Frequency

Auto Tune

Center Freq
2.412000000 GHz,

StartFreq

ilent Spectrum Analyzer - Swept SA

RL F

Center Freq 515.000000 MHz
PHO: Fasi ~+—- 17ig: Free Run

#Atten: 20 dB

Agil

i s
#Avg Type: Pwr(RMS)
Avg|Hold: 10/10

G ain:Low

Ref Offset9.28 dB
Ref 19.28 dBm

Start 30.0 MHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 94.0 ms (30001 pts)

Frequency

CenterFreq
515.000000 MHz|

Auto Tune|
Ref Offset 9.28 dB
Ref 19.28 dBm

StartFreq

Start 30.0 MHz
#Res BW 100 kHz

ost oo Trig:Free Run

#VBW 300 kHz

—20dB of the highest emission level of operating band 30MHz~1GHz

#Avg Type: Pwr(RMS)
Avg|Hold: 10/10
#Atten: 20 dB

Stop 1.0000 GHz
Sweep 94.0 ms (30001 pts)

Frequency

Auto Tune|

CenterFreq
515.000000 MHz|

StartFreq

[05: 14158 PMNDY 11, 2020
BAvg Type: Pur(RMS) x|

Center Freq 13.750000000 GHz
. AvglHold: 10/10

PRO: Fast -
IFGain:Low #Arten: 20 dB

Ref Offset9.28 dB Mkr1 25
Ref 19.28 dBm

Start 1.00 GHz
#Res BW 100 kHz

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.44 s (30001 pts)

13.760000000 GHz|

Center Freq 13.750000000 GHz
IFGain:Liw

Ref Offset9.28 dB
Ref 19.28 dBm

Center Freq

StartFreq

Start 1.00 GHz
#Res BW 100 kHz

PRO: Fast ~+

#VBW 300 kHz

BAvg Type: Pur(RMS)

Trig: Free Run AvglHold: 10/10

#Arten: 20 4B
Mkr1 25.570 95
8.115 dBm

Stop 26.50 GHz
Sweep 2.44 s (30001 pts)

Frequency

Auto Tune

Center Freq
13.760000000 GHz|

StartFreq
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