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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 Iltem Result Remarks

Meet the requirement of limit.
15.207 AC Power Conducted Emission Pass Minimum passing margin is -19.31 dB
at 0.5631MHz.

Meet the requirement of limit.
15.205 & 209 Radiated Emissions Pass Minimum passing margin is -14.59 dB
at 7311.00MHz.

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.

No antenna connector is used.

15.203 Antenna Requirement Pass L ) )
The device is professionally installed

1.2 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

Measurement Frequency
(k=2) (£)
Conducted Emissions at mains ports 150kHz ~ 30MHz 2.66 dB
Radiated Emissions up to 1 GHz 9KHz ~ 30MHz 2.90dB
P 30MHz ~ 1000MHz 3.47 dB
1GHz ~ 18GHz 4.84 dB
Radiated Emissi 1 GH
adiated Emissions above 1 GHz 18GHz ~ 40GHz 162dB

1.3 Modification Record

There were no madifications required for compliance.
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2. General Information

2.1 General Description of EUT

Product Name Nooie Smart Power Strip
Brand Name N/A

Test Model SA10

FCC ID: 2ARER-SA10
Identification No. of EUT N/A

Series Model N/A

Model Difference N/A

Status of EUT Engineering prototype
Power Supply Rating AC 120V

CCK, DQPSK,DBPSK for DSSS

Modulation T
odulation Type 64QAM, 16QAM, QPSK, BPSK for OFDM

Modulation technology DSSS, OFDM

802.11b:11.0/ 5.5/ 2.0/ 1.0Mbps

Transfer Rate 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 2400 ~ 2483.5MHz

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

Number of Channel
7channels for 802.11n (40MHz)

Maximum Output Power 9.66dBm

Antenna Type PCB antenna with 2.0dBi gain
Antenna Connector N/A
Accessory Device N/A
Data Cable Supplied N/A
Note:

1. Please refer to the EUT photo document (Reference No.:HP190708DC001) 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 product's WLAN function supports SISO mode with one antenna transmission and one antenna

reception
Supportmode | Frequency band receive mode Recsive Cnain
802.11b 2412~2462MHz SISO 1TX,1RX
802.11g 2412~2462MHz SISO 1TX,1RX
802.11n HT20 2412~2462MHz SISO 1TX,1RX
802.11n HT40 2422~2452MHz SISO 1TX,1RX

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

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

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

Page 6 of 71



A

HWA-HSING Test Report No.:HP190830DC001-FWL

2.2 Description of TestChannels

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 2447TMHz
5 2432MHz 9 2452MHz
6 2437MHz

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

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

Park,HuangJiang Town, Dongguan, China
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2.3 Test Mode Applicability and Tested Channel Detail

EUT Configure Applicable test items Description
Mode RE>1G RE<1G PLC APCM
802.11b J J v v -
802.11g Y y \ y -
802.11n (20MHz) Y y \ y -
802.11n (40MHz) N N N N .

Where

RE>1G: Radiated Emission above 1GHz
PLC: Power Line Conducted Emission

RE<1G: Radiated Emission below 1GHz
APCM: Antenna Port Conducted Measurement

Note: The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when positioned on Y-plane.

Note: “-’means no effect.

Radiated Emission Test (Above 1GHz):

XI 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).
XI 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
802.11g 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:

XI 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

No.101, Bld N1,Yuyuan 2Rd, Yuyuan Industrial
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Antenna Port Conducted Measurement:

XI 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 Available Channel Tested Channel Modulation Type Data Rate (Mbps)
- 802.11b 1to 11 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 Conditions Input Power Tested by
RE>1G 25deg. C, 65%RH DC5V from USB Tank Tan
RE<1G 25deg. C, 65%RH DC5V from USB Tank Tan

PLC 25deg. C, 65 %RH DC5V from USB Tank Tan
APCM 25deg. C, 65 %RH DC5V from USB Harry Li

Power setting value from test software:

Power Setting
Channel FREQ.
e Number (MHz)
Ant 0
1 2412 25
802.11b 6 2437 25
1 2462 25
2412 25
802.11g 6 2437 25
1 2462 25
1 2412 25
802.11
n20 6 2437 25
1 2462 25
1 2412 25
802.11 6
nd0 2437 25
1 2462 25
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2.4 DutyCycle of Test Signal

802.11b: Duty cycle of test signal is 100 %, Duty cycle of test signal is>98%
802.11g: Duty cycle of test signal is 100 %, Duty cycle of test signal is >98%
802.11n HT20: Duty cycle of test signal is 100 %, Duty cycle of test signal is>98%
802.11n HT40: Duty cycle of test signal is 100 %, Duty cycle of test signal is >98%

802.11b 802.11g

Agilent Spectrum Analyeer - Swepn SA

Agllent Spectrum Analyzer - Swept 54
T .

T T T 1w ; I S || PYERE
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R NS S AN (S S E— S SE— S——— Span 0 Hz
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T I ZENEE T
nter Freq 2.422000000 GHz 1:: E‘:"E;VGZ-NU ms - BAvg Type:
. Trig: Yideo PHO: Fast —+— :
ﬁﬂ'..;rﬂ?‘w ES #.A;t'en: 30 48 - IFGaintow | AAtten: 30 dB

6.2 ]____,__,__________,—___—______

Center 2.422000000 GHz Span 0 Hz
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| SR
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2.5 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 Lenovo TPO093A PF-12HMBU N/A
2. Mouse DELL MS111-L ICN-09RRC7-44751-0C6-04TR| N/A
3. N/A N/A N/A N/A 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 1.0m

2. IN/A

3. INA

2.6 Configuration of System under Test

EUT

(Power from USB)
Notebook

Software control

*Test Table
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2.7 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.
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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 bandsmust 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?hbljzr;():ies Field Strength (microvolts/meter) Measur?r:]neeig’;gistance
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.
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3.1.2 Test Instruments

DESEel <3 Model No. Serial No. Date of Calibration Due. Dat(.e of

Manufacturer Calibration
EMI Test Receiver
RONde8 Sabas ESCI7 100962 2019-7-16 2020-7-15
Broadband antenna VULB 9168 00937 2018-11-18 2019-11-17
Schwarzbeck
3m Semi-anechoic
Chamber 9m*6m*6m NSEMCO003 2018-10-20 2019-10-19
MAORUI
Signal Amplifier PAM-103 18020051 2018-11-29 2019-11-28
Com-power
Attenuator
R ondogSehwarz TS2GA-6dB 18101101 N/A N/A
Test software
FARAD FARAD EZ EMCV1.1.4.2 N/A N/A
Fixed Attenuator MDCS18N-10 |MDCS18N-10-01|  2018-10-17 2019-10-16
Mini-Circuits
Loop Antenna HLA 6121 45745 2018-10-19 2019-10-18
E,‘r\‘jg’f‘p"f'er EMC001340 980201 2017-10-22 2019-10-21
Digital Multimete
FLUKE 15B+ 43512617WS 2018-11-10 2019-11-09
Horn Antenna BBHA 9170 01959 2018-11-18 2019-11-17
Schwarzbeck
Spectrum Analyzer
B o8 Sehns FSV-40N 101783 2018-12-11 2019-12-10
Broadband Coaxial
Preamplifier BBV 9718 00025 2018-10-29 2019-10-28
Schwarzbeck
Horn Antenna BBHA 9170 BBHA9170242 2019-05-05 2020-05-04
Schwarzbeck
Eﬁamp“ﬂer EMC 184045 980102 2018-11-20 2019-11-19
Spectrum
Keysight N9020A MY51240612 2018-10-29 2019-10-28
Q’}te“”a Tower MFA-440H NA NA NA
IA“FF” Table MFT-201SS NA NA NA
Antenna Tower&Turn
Table Controller MF-7802 NA NA NA
MF

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 Chamber 1.

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

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

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

Page 14 of71



A

HWA-HSING Test Report No.:HP190830DC001-FWL

3.1.3 Test Procedures

a.

The EUT was placed on the top of a rotating table 0.8 meters (for below 1GHz) / 1.5 meters (for above
1GHz) above the ground at 3meter chamber room for test. 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, which was mounted on the top
of a variable-height antenna tower.

The height of antenna is varied from one meter to four meters above the 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 unnecessary.

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.

Hwa-Hsing (Dongguan) Testing Co., Ltd.
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3.1.5 Test Set up

Radiated emission below 30MHz:

};....?} im {-»--------{ Loop Antenna
% =
EUT

/ RF Test

R.L'I_'l\_'i'\'l.' T

|

( |
W W
T“‘m 0.%m Im
lable M P EI E B
W00

: | |
FEL LSS S

Ciround Mlane

Frequency Range below 1GHz:

Ant. Tower

1-4m
Variable
EUT& - 3m o
Support Unjts ' '
—¢—E:I
Turn Table
8"““‘T ———
L
Ground Plane
Test Receiver
I —/
O 0O 0O
G 0 0 0 ey
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Frequency Range above 1GHz:

Ant. Tower 1-4m
Variable

EUT& 3m \
Support Units | I
’_lx__l_‘ Turn Table Absorber

/
| AAMAAA

Ground Plane

Test Receiver

\ —
O 0 0o

Directional antenna.
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.
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3.1.7 Test Results

Above 1GHz Data:

EUT Test Condition: 802.11b: 2412MHz TX
Test Channel Channel 1 Frequency Range 1GHz ~ 25GHz
. Peak (PK
Input Power DC 5V from USB Detector Function eak (PK)
Average (AV)
Environmental
o 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
No Frequency | Reading Factor T:VS:“ Limit Margin Detecter Antenna A':gI: Remark
' MH dBuV dB dBuV/ dB Height
(MHz) (dBuV) (dB) (dBuUV/m) (dBuV/m) (dB) eight (cm) Beaes)
1 2390.000 | 43.15 -0.77 42.38 74.00 -31.62 peak 133 189
2 2390.000 | 30.31 -0.77 29.54 54.00 -24.46 AVG 133 189
3# 2412.000 | 88.28 -0.71 87.57 peak 133 189
4# 2412.000 92.87 -0.71 92.16 peak 133 189
5 4824.000 40.38 5.59 45.97 74.00 -28.03 peak 150 331
6 4824.000 28.63 5.59 34.22 54.00 -19.78 AVG 150 331
7 7236.000 39.15 11.85 51.00 74.00 -23.00 peak 150 360
8 7236.000 26.62 11.85 38.47 54.00 -15.53 AVG 150 360
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
No Frequency | Reading Factor T:VS:“ Limit Margin Detecter Antenna A':gI: Remark
' MH dBuV dB dBuV/ dB Height
(MHz) (dBuV) (dB) (dBuUV/m) (dBuV/m) (dB) eight (cm) Beaes)
2390.000 | 41.99 -0.77 41.22 74.00 -32.78 peak 242 121
2390.000 | 31.49 -0.77 30.72 54.00 -23.28 AVG 242 121
3# 2412.000 | 95.98 -0.71 95.27 peak 242 121
4# 2412.000 91.93 -0.71 91.22 AVG 242 121
5 4824.000 40.96 5.59 46.55 74.00 -27.45 peak 150 360
6 4824.000 28.68 5.59 34.27 54.00 -19.73 AVG 150 360
7 7236.000 38.06 11.85 49.91 74.00 -24.09 peak 150 207
8 7236.000 26.66 11.85 38.51 54.00 -15.49 AVG 150 207
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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EUT Test Condition 802.11b: 2437MHz TX
Test Channel Channel 6 Frequency Range 1GHz ~ 25GHz
. Peak (PK
Input Power DC 5V from USB Detector Function eak (PK)
Average (AV)
Environmental
o 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
No Frequency | Reading Factor T:ls:n Limit Margin Detecter Antenna A':gI: Remark
' MH dBuV dB dBuV/ dB Height
(MHz) (dBuV) (dB) (dBuUV/m) (dBuV/m) (dB) eight (cm) Beaes)
1# 2437.000 | 92.77 -0.65 92.12 peak 127 202
2# 2437.000 | 88.08 -0.65 87.43 AVG 127 202
3 4874.000 | 40.12 6.16 46.28 74.00 -27.72 peak 150 295
4 4874.000 29.01 6.16 35.17 54.00 -18.83 AVG 150 295
5 7311.000 38.53 12.10 50.63 74.00 -23.37 peak 150 360
6 7311.000 26.25 12.10 38.35 54.00 -15.65 AVG 150 360
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
No Frequency | Reading Factor T:ls:n Limit Margin Detecter Antenna A':gI: Remark
' MH dBuV dB dBuV/ dB Height
(MHz) (dBuV) (dB) (dBuUV/m) (dBuV/m) (dB) eight (cm) Beaes)
1# 2437.000 | 95.81 -0.65 95.16 peak 208 120
2# 2437.000 | 91.68 -0.65 91.03 AVG 208 120
3 4874.000 | 39.76 6.16 45.92 74.00 -28.08 peak 150 301
4 4874.000 | 27.97 6.16 34.13 54.00 -19.87 AVG 150 301
5 7311.000 | 39.32 12.10 51.42 74.00 -22.58 peak 150 59
6 7311.000 26.96 12.10 39.06 54.00 -14.94 AVG 150 59
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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EUT Test Condition 802.11b: 2462MHz TX
Test channel Channel 11 Frequency Range 1GHz ~ 25GHz
. Peak (PK
Input Power DC 5V from USB Detector Function eak (PK)
Average (AV)
Environmental
o 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
No Frequency | Reading Factor T:VS:“ Limit Margin Detecter Antenna A':gI: Remark
' MH dBuV dB dBuV/ dB Height
(MHz) (dBuV) (dB) (dBuUV/m) (dBuV/m) (dB) eight (cm) Beaes)
1# 2462.000 | 94.01 -0.58 93.43 peak 100 198
2# 2462.000 | 89.79 -0.58 89.21 AVG 100 198
3 2483.500 | 45.41 -0.51 44.90 74.00 -29.10 peak 100 198
4 2483.500 32.46 -0.51 31.95 54.00 -22.05 AVG 100 198
5 4899.000 41.38 6.46 47.84 74.00 -26.16 peak 150 313
6 4899.000 27.71 6.46 34.17 54.00 -19.83 AVG 150 313
7 7336.000 41.32 12.18 53.50 74.00 -20.50 peak 150 350
8 7336.000 27.20 12.18 39.38 54.00 -14.62 AVG 150 350
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
No Frequency | Reading Factor T:VS:“ Limit Margin Detecter Antenna A':gI: Remark
' MH dBuV dB dBuV/ dB Height
(MHz) (dBuV) (dB) (dBuUV/m) (dBuV/m) (dB) eight (cm) Beaes)
1# 2462.000 | 97.94 -0.58 97.36 peak 196 129
2# 2462.000 | 93.58 -0.58 93.00 AVG 196 129
3 2483.500 | 47.38 -0.51 46.87 74.00 -27.13 peak 196 129
4 2483.500 34.47 -0.51 33.96 54.00 -20.04 AVG 196 129
5 4899.000 42.09 6.46 48.55 74.00 -25.45 peak 150 18
6 4899.000 27.76 6.46 34.22 54.00 -19.78 AVG 150 18
7 7336.000 40.97 12.18 53.15 74.00 -20.85 peak 150 226
8 7336.000 27.23 12.18 39.41 54.00 -14.59 AVG 150 226
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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EUT Test Condition: 802.11g: 2412MHz TX
Test Channel Channel 1 Frequency Range 1GHz ~ 25GHz
. Peak (PK
Input Power DC 5V from USB Detector Function (PK)
Average (AV)
Environmental
" 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
Frequency | Reading Factor MISSION Limit Margin Antenna able
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
2390.000 | 42.38 -0.77 41.61 74.00 -32.39 peak 102 192
2390.000 | 30.83 -0.77 30.06 54.00 -23.94 AVG 102 192
3# 2412.000 | 89.62 -0.71 88.91 peak 102 192
4# 2412.000 | 80.63 -0.71 79.92 AVG 102 192
5 4824.000 | 42.40 5.59 47.99 74.00 -26.01 peak 150 251
6 4824.000 | 28.13 5.59 33.72 54.00 -20.28 AVG 150 251
7 7236.000 | 39.30 11.85 51.15 74.00 -22.85 peak 150 290
8 7236.000 | 26.69 11.85 38.54 54.00 -15.46 AVG 150 290
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) ¢ (Degree)
2390.000 | 43.86 -0.77 43.09 74.00 -30.91 peak 267 128
2390.000 | 30.26 -0.77 29.49 54.00 -24.51 AVG 267 128
3# 2412.000 | 93.44 -0.71 92.73 peak 267 128
4# 2412.000 | 83.49 -0.71 82.78 AVG 267 128
5 4824.000 | 40.08 5.59 45.67 74.00 -28.33 peak 150 244
6 4824.000 | 28.15 5.59 33.74 54.00 -20.26 AVG 150 244
7 7236.000 | 38.39 11.85 50.24 74.00 -23.76 peak 150 301
8 7236.000 | 26.74 11.85 38.59 54.00 -15.41 AVG 150 301
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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EUT Test Condition 802.11g: 2437TMHz TX
Test Channel Channel 6 Frequency Range 1GHz ~ 25GHz
: Peak (PK
Input Power DC 5V from USB Detector Function (PK)
Average (AV)
Environmental
" 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
Frequency | Reading Factor MISSION Limit Margin Antenna able
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) ¢ (Degree)
1# 2437.000 | 90.41 -0.65 89.76 peak 100 204
2# 2437.000 | 80.41 -0.65 79.76 AVG 100 204
3 4874.000 |  40.11 6.16 46.27 74.00 -27.73 peak 150 282
4 4874.000 | 28.83 6.16 34.99 54.00 -19.01 AVG 150 282
5 7311.000 | 41.61 12.10 53.71 74.00 -20.29 peak 150 197
6 7311.000 | 27.27 12.10 39.37 54.00 -14.63 AVG 150 197
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
Frequency | Reading Factor MISSION Limit Margin Antenna able
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2437.000 | 95.02 -0.65 94.37 peak 262 128
2# 2437.000 | 84.80 -0.65 84.15 AVG 262 128
3 4874.000 | 46.78 6.16 52.94 74.00 -21.06 peak 150 256
4 4874.000 | 27.57 6.16 33.73 54.00 -20.27 AVG 150 256
5 7311.000 | 37.40 12.10 49.50 74.00 -24.50 peak 150 320
6 7311.000 | 27.17 12.10 39.27 54.00 -14.73 AVG 150 320
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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EUT Test Condition 802.11g: 2462MHz TX
Test channel Channel 11 Frequency Range 1GHz ~ 25GHz
. Peak (PK
Input Power DC 5V from USB Detector Function (PK)
Average (AV)
Environmental
" 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2462.000 | 91.90 -0.58 91.32 peak 100 192
2# 2462.000 | 81.96 -0.58 81.38 AVG 100 192
3 2483.500 | 44.37 -0.51 43.86 74.00 -30.14 peak 100 192
4 2483.500 | 31.85 -0.51 31.34 54.00 -22.66 AVG 100 192
5 4924.000 | 42.01 6.32 48.33 74.00 -25.67 peak 150 214
6 4924.000 | 27.91 6.32 34.23 54.00 -19.77 AVG 150 214
7 7386.000 | 40.31 12.35 52.66 74.00 -21.34 peak 150 330
8 7386.000 | 26.39 12.35 38.74 54.00 -15.26 AVG 150 330
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2462.000 | 96.09 -0.58 95.51 peak 257 126
2# 2462.000 | 86.02 -0.58 85.44 AVG 257 126
3 2483.500 | 47.03 -0.51 46.52 74.00 -27.48 peak 257 126
4 2483.500 | 34.32 -0.51 33.81 54.00 -20.19 AVG 257 126
5 4924.000 | 42.01 6.32 48.33 74.00 -25.67 peak 150 284
6 4924.000 | 27.98 6.32 34.30 54.00 -19.70 AVG 150 284
7 7386.000 | 40.12 12.35 52.47 74.00 -21.53 peak 150 172
8 7386.000 | 26.62 12.35 38.97 54.00 -15.03 AVG 150 172
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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EUT Test Condition: 802.11n HT20: 2412MHz TX
Test Channel Channel 1 Frequency Range 1GHz ~ 25GHz
. Peak (PK
Input Power DC 5V from USB Detector Function (PK)
Average (AV)
Environmental
" 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
Frequency | Reading Factor MISSION Limit Margin Antenna able
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
2390.000 | 42.92 -0.77 42.15 74.00 -31.85 peak 100 201
2390.000 | 31.03 -0.77 30.26 54.00 -23.74 AVG 100 201
3# 2412.000 | 90.92 -0.71 90.21 peak 100 201
4 # 2412.000 | 80.74 -0.71 80.03 AVG 100 201
5 4824.000 | 40.55 5.59 46.14 74.00 -27.86 peak 150 204
6 4824.000 | 28.20 5.59 33.79 54.00 -20.21 AVG 150 204
7 7236.000 | 39.77 11.85 51.62 74.00 -22.38 peak 150 171
8 7236.000 | 26.56 11.85 38.41 54.00 -15.59 AVG 150 171
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
2390.000 | 44.02 -0.77 43.25 74.00 -30.75 peak 261 127
2390.000 | 31.24 -0.77 30.47 54.00 -23.53 AVG 261 127
3# 2412.000 | 93.97 -0.71 93.26 peak 261 127
4 # 2412.000 | 83.86 -0.71 83.15 AVG 261 127
5 4824.000 | 40.34 5.59 45.93 74.00 -28.07 peak 150 188
6 4824.000 | 28.23 5.59 33.82 54.00 -20.18 AVG 150 188
7 7236.000 | 38.93 11.85 50.78 74.00 -23.22 peak 150 280
8 7236.000 | 26.81 11.85 38.66 54.00 -15.34 AVG 150 280
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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EUT Test Condition 802.11n HT20: 2437MHz TX
Test Channel Channel 6 Frequency Range 1GHz ~ 25GHz
: Peak (PK
Input Power DC 5V from USB Detector Function (PK)
Average (AV)
Environmental
" 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
Frequency | Reading Factor MISSION Limit Margin Antenna able
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2437.000 | 90.79 -0.65 90.14 peak 104 199
2# 2437.000 | 81.28 -0.65 80.63 AVG 104 199
3 4874.000 | 40.66 6.16 46.82 74.00 -27.18 peak 150 244
4 4874.000 | 28.91 6.16 35.07 54.00 -18.93 AVG 150 244
5 7311.000 | 42.19 12.10 54.29 74.00 -19.71 peak 150 310
6 7311.000 | 27.30 12.10 39.40 54.00 -14.60 AVG 150 310
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
Frequency | Reading Factor MISSION Limit Margin Antenna able
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2437.000 | 95.88 -0.65 95.23 peak 257 126
2# 2437.000 | 85.48 -0.65 84.83 AVG 257 126
3 4874.000 | 47.48 6.16 53.64 74.00 -20.36 peak 150 258
4 4874.000 | 27.62 6.16 33.78 54.00 -20.22 AVG 150 258
5 7311.000 | 39.52 12.10 51.62 74.00 -22.38 peak 150 360
6 7311.000 | 27.31 12.10 39.41 54.00 -14.59 AVG 150 360
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

Page 25 of71

Tel: 0769-83078199
Web.:www.hwa-hsing.com

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




A

HWA-HSING Test Report No.:HP190830DC001-FWL

EUT Test Condition 802.11n HT20: 2462MHz TX
Test channel Channel 11 Frequency Range 1GHz ~ 25GHz
. Peak (PK
Input Power DC 5V from USB Detector Function (PK)
Average (AV)
Environmental
" 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
Frequency | Reading Factor MISSION Limit Margin Antenna able
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2462.000 | 91.78 -0.58 91.20 peak 100 203
2# 2462.000 | 81.69 -0.58 81.11 AVG 100 203
3 2483.500 | 44.54 -0.51 44.03 74.00 -29.97 peak 100 203
4 2483.500 | 31.90 -0.51 31.39 54.00 -22.61 AVG 100 203
5 4924.000 | 42.39 6.32 48.71 74.00 -25.29 peak 150 360
6 4924.000 | 28.13 6.32 34.45 54.00 -19.55 AVG 150 360
7 7386.000 | 41.29 12.35 53.64 74.00 -20.36 peak 150 153
8 7386.000 | 26.47 12.35 38.82 54.00 -15.18 AVG 150 153
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2462.000 | 95.71 -0.58 95.13 peak 261 128
2# 2462.000 | 85.41 -0.58 84.83 AVG 261 128
3 2483.500 | 47.49 -0.51 46.98 74.00 -27.02 peak 261 128
4 2483.500 | 34.66 -0.51 34.15 54.00 -19.85 AVG 261 128
5 4924.000 | 42.32 6.32 48.64 74.00 -25.36 peak 150 295
6 4924.000 | 28.10 6.32 34.42 54.00 -19.58 AVG 150 295
7 7386.000 | 40.54 12.35 52.89 74.00 -21.11 peak 150 164
8 7386.000 | 26.77 12.35 39.12 54.00 -14.88 AVG 150 164
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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EUT Test Condition: 802.11n HT40: 2422MHz TX
Test Channel Channel 3 Frequency Range 1GHz ~ 25GHz
: Peak (PK
Input Power DC 5V from USB Detector Function (PK)
Average (AV)
Environmental
" 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
Frequency | Reading Factor MISSION Limit Margin Antenna able
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
2390.000 | 42.82 -0.77 42.05 74.00 -31.95 peak 100 207
2390.000 | 28.69 -0.77 27.92 54.00 -26.08 AVG 100 207
3# 2422.000 | 88.82 -0.68 88.14 peak 100 207
4 # 2422.000 | 78.09 -0.68 77.41 AVG 100 207
5 4844.000 | 39.07 5.82 44.89 74.00 -29.11 peak 150 331
6 4844.000 | 27.94 5.82 33.76 54.00 -20.24 AVG 150 331
7 7266.000 | 37.74 11.94 49.68 74.00 -24.32 peak 150 254
8 7266.000 | 27.20 11.94 39.14 54.00 -14.86 AVG 150 254
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
2390.000 | 45.16 -0.77 44.39 74.00 -29.61 peak 249 129
2390.000 | 32.39 -0.77 31.62 54.00 -22.38 AVG 249 129
3# 2422.000 | 93.56 -0.68 92.88 peak 249 129
4 # 2422.000 | 82.97 -0.68 82.29 AVG 249 129
5 4844.000 | 39.56 5.82 45.38 74.00 -28.62 peak 150 182
6 4844.000 | 28.24 5.82 34.06 54.00 -19.94 AVG 150 182
7 7266.000 | 38.89 11.94 50.83 74.00 -23.17 peak 150 226
8 7266.000 | 27.31 11.94 39.25 54.00 -14.75 AVG 150 226
Remarks:

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

802.11n HT40: 2437MHz TX

Test Channel

Channel 6

Frequency Range

1GHz ~ 25GHz

Input Power

DC 5V from USB

Detector Function

Peak (PK)
Average (AV)

Environmental

26deg. C, 59%RH

Tested By

Tank tan

Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2437.000 90.28 -0.65 89.63 peak 100 214
2# 2437.000 79.12 -0.65 78.47 AVG 100 214
3 4868.000 44.85 6.09 50.94 74.00 -23.06 peak 150 130
4 4868.000 30.73 6.09 36.82 54.00 -17.18 AVG 150 130
5 7302.000 38.76 12.07 50.83 74.00 -23.17 peak 150 272
6 7302.000 27.18 12.07 39.25 54.00 -14.75 AVG 150 272
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2437.000 94.32 -0.65 93.67 peak 254 130
2# 2437.000 82.10 -0.65 81.45 AVG 254 130
3 4868.000 39.72 6.09 45.81 74.00 -28.19 peak 150 158
4 4868.000 27.17 6.09 33.26 54.00 -20.74 AVG 150 158
5 7302.000 37.74 12.07 49.81 74.00 -24.19 peak 150 22
6 7302.000 26.75 12.07 38.82 54.00 -15.18 AVG 150 22

Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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EUT Test Condition 802.11n HT40: 2452MHz TX
Test Channel Channel 9 Frequency Range 1GHz ~ 25GHz
. Peak (PK
Input Power DC 5V from USB Detector Function (PK)
Average (AV)
Environmental
" 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&Test Distance: Horizontal at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2452.000 | 90.28 -0.61 89.67 peak 100 233
2# 2452.000 | 80.19 -0.61 79.58 AVG 100 233
3 2483.500 | 46.14 -0.51 45.63 74.00 -28.37 peak 100 233
4 2483.500 | 33.70 -0.51 33.19 54.00 -20.81 AVG 100 233
5 4904.000 | 40.85 6.46 47.31 74.00 -26.69 peak 150 360
6 4904.000 | 28.39 6.46 34.85 54.00 -19.15 AVG 150 360
7 7356.000 | 38.96 12.25 51.21 74.00 -22.79 peak 150 255
8 7356.000 | 27.11 12.25 39.36 54.00 -14.64 AVG 150 255
Antennal Polarity&Test Distance: Vertical at 3 m
Emissi Tabl
Frequency | Reading Factor mission Limit Margin Antenna avie
No. (MHz) (dBuV) (dB) Level (dBUV/m) (dB) Detecter e el (i) Angle Remark
(dBuV/m) < (Degree)
1# 2452.000 | 94.75 -0.61 94.14 peak 259 127
2# 2452.000 | 83.71 -0.61 83.10 AVG 259 127
3 2483.500 | 49.05 -0.51 48.54 74.00 -25.46 peak 259 127
4 2483.500 | 36.35 -0.51 35.84 54.00 -18.16 AVG 259 127
5 4904.000 | 40.11 6.46 46.57 74.00 -27.43 peak 150 193
6 4904.000 | 28.26 6.46 34.72 54.00 -19.28 AVG 150 193
7 7356.000 | 38.68 12.25 50.93 74.00 -23.07 peak 150 320
8 7356.000 | 27.06 12.25 39.31 54.00 -14.69 AVG 150 320
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
3. 2412MHz: Fundamental frequency.
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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 2412MHz TX
Test Channel Channel 1 Frequency Range 30MHz ~ 1GHz
. Peak (PK
Input Power DC 5V from USB Detector Function .( )
Quasi-peak (QP)
Environmental
o 26deg. C, 59%RH Tested By Tank tan
Conditions
Antennal Polarity&TestDistance: Horizontal at 3 m
80.0 dBuV/m
FCC Part 15B Class B 3m [30MHz"1GHz)
Margin -6 dB |—
I .
40 | . L — ]
! L1 1] ' B
SWZW
4M
12 3
0.0
30.000 40 50 60 70 80 (MHz) 200 400 500 600 70O  1000.000
Emissi Tabl
No Frequency | Reading Factor T:Vs:n Limit Margin Detecter Antenna AigI: Remark
‘ MH dBuv dB dBuV/ dB Height
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) eight (cm) Begpes)
1 44.2752 34.13 -14.54 19.59 40.00 -20.41 QP 200 320
2 51.1209 33.80 -14.20 19.60 40.00 -20.40 QP 200 227
3 166.6514 | 33.02 -13.11 19.91 43.50 -23.59 QP 200 254
4 4355898 | 33.07 -8.75 24.32 46.00 -21.68 QP 200 180
5 729.3583 | 31.47 -1.44 30.03 46.00 -15.97 QP 200 223
6* 906.4824 | 30.93 1.51 32.44 46.00 -13.56 QP 200 290
Remarks:

1. Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2. Margin value = Emission level — Limit value
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EUT Test Condition 802.11g:2412MHz TX
Channel Channel 1 Frequency Range 30MHz ~ 1GHz
Input Power DC 5V from USB Detector Function Peak (PK)

Quasi-peak (QP)

Environmental

0.0

5 T

0,
Conditions 26deg. C, 59%RH Tested By Tank Tan
Antennal Polarity&TestDistance: Vertical at 3 m
80.0 dBuV/m
FCC Part 15B Class B 3m [30MHz"1GHz]
40 I

30.000 40 50 60 70 80 (MHz) 300 400 500 OO 70O 1000.000
Emissi Tabl

No Frequency | Reading Factor T:Vs:n Limit Margin Detecter Antenna AigI: Remark

' MH dBuV dB dBuV/ dB Height

(MHz) | (@BuV) | (@B) | oo | (@BUVIm) | (dB) eight (om) o)

1 45.6948 33.48 -14.88 18.60 40.00 -21.40 QP 100 260

2 56.5929 33.19 -14.39 18.80 40.00 -21.20 QP 100 175

3 63.5356 34.44 -14.86 19.58 40.00 -20.42 QP 100 168

4 149.4857 32.91 -13.53 19.38 43.50 -24.12 QP 100 282

5 566.6223 32.25 -6.18 26.07 46.00 -19.93 QP 100 350

6* 919.2866 29.82 1.87 31.69 46.00 -14.31 QP 100 229

Remarks:

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

1.Emission Level = Read Level + Factor (Antenna Factor + Cable Loss - Preamp Factor)
2.Margin value = Emission level — Limit value
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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 t00.50MHz.

3.2.2 Test Instruments

Description & . o S
Model No. Serial No. Date of Calibration Due Date of Calibration
Manufacturer
EMI Test Receiver
Rohde&Schwarz ESCI3 101418 2019-1-5 2020-1-4
Artificial Mains Network ENV216 3560.6550.15 2018-11-12 2019-11-11
Rohde&Schwarz
Test software EZ EMC
FARAD V1.1.4.2 N/A N/A N/A
Hygrothermograph HTC-1 NA 2018-10-30 2019-10-29
Yuhuaze
Digital Multimeter
FLUKE 15B+ 43512617WS 2018-11-10 2019-11-09

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.
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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.

3.2.5 Test setup

/ Vertical Ground
Reference Plane /Test Receiver

—— L 1
EUT Moooo
|

80cm ‘
|

N

\ Horizontal Ground

Reference Plane

IH

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.
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3.2.7 Test Results

Conducted worst-case data

Frequency Range

150kHz ~ 30MHz

Detector Function &
Resolution andwidth

Quasi-Peak (QP) /
Average (AV), 9kHz

Input Power

DC 5V from USB

Environmental

25°C, 57%RH

Eu\

FCC Part 15 B Class B [QF)

Conditions
Tested by Tank Tan Test Date 2019/9/5
Phase Of Power: Line (L)
1000 dBuV
90
80
70

50 S S e ————
40
30
20
peak
10 AVG
0
-10
-20_4
0.5 (MHz] 5 30.000
No | Frequency | Reading |Correct Factor ET(;SVS;n Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB) Detecter

1 0.2348 16.41 9.98 26.39 62.28 -35.89 QP

2 0.2348 2.76 9.98 12.74 52.28 -39.54 AVG

3 0.4565 21.36 9.81 31.17 56.76 -25.59 QP

4 0.4565 13.90 9.81 23.71 46.76 -23.05 AVG

5 0.5631 25.25 9.78 35.03 56.00 -20.97 QP

6 0.5631 16.91 9.78 26.69 46.00 -19.31 AVG

7 0.7109 19.56 9.77 29.33 56.00 -26.67 QP

8 0.7109 11.12 9.77 20.89 46.00 -25.11 AVG

9 0.8455 19.75 9.71 29.46 56.00 -26.54 QP

10 0.8455 11.47 9.71 21.18 46.00 -24.82 AVG

1 1.8541 13.48 9.58 23.06 56.00 -32.94 QP

1 0.2348 16.41 9.98 26.39 62.28 -35.89 QP
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.
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Detector Function &

Frequency Range

150kHz ~ 30MHz

Quasi-Peak (QP) /

Resolution andwidth

Average (AV), 9kHz

Input Power

DC 5V from USB

Environmental

25°C, 57%RH

Conditions
Tested by Tank Tan Test Date 2019/9/5
Phase Of Power: Neutral (N)
1000 dBuY

90

80

70

50

40

30

20

10

0

-10

Bu\

FCC Part 15 B Class B [QF)

peak
AYG

-20.0
05 (MHz) 5 30,000
No | Frequency | Reading |Correct Factor ET(;S\/S;” Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB) Detecter
1 0.4400 20.57 9.81 30.38 57.06 -26.68 QP
2 0.4400 11.57 9.81 21.38 47.06 -25.68 AVG
3 0.5626 24 .51 9.78 34.29 56.00 -21.71 QP
4 0.5626 14.53 9.78 24.31 46.00 -21.69 AVG
5 0.7123 18.75 9.77 28.52 56.00 -27.48 QP
6 0.7123 8.59 9.77 18.36 46.00 -27.64 AVG
7 0.8343 19.29 9.71 29.00 56.00 -27.00 QP
8 0.8343 9.84 9.71 19.55 46.00 -26.45 AVG
9 1.8561 13.17 9.58 22.75 56.00 -33.25 QP
10 1.8561 5.08 9.58 14.66 46.00 -31.34 AVG
1 10.3463 18.69 9.53 28.22 60.00 -31.78 QP
12 10.3463 10.47 9.53 20.00 50.00 -30.00 AVG
REMARKS:

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

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.
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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

Set resolution bandwidth (RBW) = 100kHz

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

Trace mode = max hold.

Sweep = auto couple.

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

® o 0 T o

3.3.5 Deviation fromTest 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.
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3.3.7 Test Result

802.11b
o Frequency 6dB Bandwidth(MHz) Minimum Limit e A
(MHz) Ant 0 (MHz)
1 2412 10.12 0.5 Pass
6 2437 10.12 0.5 Pass
11 2462 10.12 0.5 Pass

Agilent Spectrum Analyzer - Swept SA

RF [50m  ac |

'Center Freq 2.412000000 GHz

Ref Offset 8.77 dB

Spectrum Plot of Worst Value

| SENSE:INT| | ALIGN AUTO

101:34:25 aM

#Avg Type: RMS
Trig: Free Run
#Atten: 40 dB

PNO: Fast —+—
IFGain:Low

i Ref30.00dBm

g (e

#VBW 300 kHz

TRACE

Loty Ad_-u_ Fofrpnad g

Span 40.00 MHz

Sweep 3.867 ms (1001 pts)

= OW0m~G gL

Y

MKR MODE| TRC SCL

1 Iﬂﬂﬂ___

)l N [1[f] 241252 GHz|

SN A1 F(AY  1042MHz[(y O77dB] 0 | 000000 000000 |

| F [1[f[  241200GHz[  1356dBm| [ [ |
]

FUMCTION

FUNCTION WIDTH

FUNCTION WALLE

A

294dBm| | 000000 000 ]

Frequency

Auto Tune

CenterFreq
2.412000000 GHz

StartFreq
2.392000000 GHz

Stop Freq
2.432000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
OH=z
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802.11g
Frequency 6dB Bandwidth(MHz) Minimum Limit _
Channel Pass / Fail
(MHz) Ant 0 (MHz)
1 2412 16.60 Pass 1
6 2437 16.64 Pass 6
11 2462 16.56 Pass 11

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA
i RL | RF | | | SEMSE:INT] | ALIGH AT
Center Freq 2.437000000 GHz #Avg Type: RMS

PNO: Fast —»— Trig:FreeRun
IFGain:Low #Atten: 40 dB

|01:54:12 AM Aug30, 2019

Ref Offset 8.66 dB
Ref 30.00 dBm

"~ Span 40.00 MHz
Sweep 3.867 ms (1001 pts)

MER| MODE TRC| SCL FUNCTION FUMNCTIOM %IDTH

1 IIIII- 2 428 68 GHz 21 49dBm| 0 [ 000000 00|
-12.41 dBm ]

Tel: 0769-83078199

No.101, Bld N1,Yuyuan 2Rd, Yuyuan Industrial Web.:www.hwa-hsing.com

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

FUMCTION VALUE Auto

Frequency

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.417000000 GHz

Stop Freq
2.457000000 GHz

CF Step
4.000000 MHz
to Man

Freq Offset
0 Hz
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802.11n HT20

Frequency 6dB Bandwidth(MHz) Minimum Limit _
Channel Pass / Fail
(MHz) Ant 0 (MHz)
1 2412 17.72 0.5 Pass
6 2437 17.88 0.5 Pass
11 2462 17.76 0.5 Pass

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA
| RL | RF 506 Ac | | | SEMSEINT| | ALIGH AUTO | 02:08:24 AM Frequenc
Center Freq 2.437000000 GHz #Avg Type: RMS quency

PNO: Fast —»— Trig:FreeRun
IFGain:Low #Atten: 40 dB

Auto Tune
Ref Offset 8.66 dB
Ref 30.00 dBm

Center Freq
2.437000000 GHz

StartFreq
2.417000000 GHz

Stop Freq
2.457000000 GHz

CF Step
4.000000 MHz

FUNCTION FUMNCTIOM %IDTH Auto Man

MER| MODE TRC| SCL ®

i
1 INNEEEA 2.428 08 GHz -20.47 dBm
el N [ 1] f | 2.440 76 GHz -12.64 dBm
[ A1 1] f| 17.88 MHz| (A 0.04 dB Freq Offset
|| I

0 Hz
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E-Mail: customerservice.dg@hwa-hsing.com
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802.11n HT40

Frequency 6dB Bandwidth(MHz) Minimum Limit _
Channel Pass / Fail
(MHz) Ant 0 (MHz)
3 2422 36.48 0.5 Pass
6 2437 36.48 0.5 Pass
9 2452 36.48 0.5 Pass

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA
- | SENSENT] [ ALGMAUTO  |02:39:12AM
#Avg Type: RMS TRAC Frequency

PNO: Fast ~—»— T1rig:Free Run
IFGain:Low HAtten: 40 dB

Auto Tune
Ref Offset 8.77 dB

div__Ref 30.00dBm = 0000000000000 bbbt | 000 |

Center Freq
2.422000000 GHz

StartFreq
2.382000000 GHz

. | — | | ] |
' Stop Freq
2.462000000 GHz

Span 80.00 MHz| CF Step
#VYBW 300 kHz Sweep 7.667 ms (1001 pts)| 8.000000 MHz

MER MODE| TRC) SCL ® W FUNCTION FUNCTION WIDTH FUMCTIONWALLUE & Auto Man

gl N [1]f] 240376 GHz| I—
1]
| EN Freq Offset
|

| f |

| f |

. 0 Hz
]

]

|
|
|

%]

= O W0 W~ L

s
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3.4 Occupied Bandwidth Measurement

3.4.1 Test Setup

| Spectrum
EUT
Attenuator Analyzer

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,
middle and highest channel frequencies individually.

Tel: 0769-83078199
Web.:www.hwa-hsing.com
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3.4.6 Test Results

802.11b
. Frequency Occupied Bandwidth (MHz) SNy
(MHz) Ant 0
1 2412 15.055 Pass
6 2437 15.131 Pass
11 2462 15.104 Pass

| RL | RF | 502

Center 2437 GHz
#Res BW 430 kHz

x dB Bandwidth

Transmit Freq Error

Agilent Spectrum Analyzer - Occupied BW

AC |

Center Freq 2.437000000 GHz

#IFGain:Low

Ref Offset 8.66 dB
_Ref 30.00 dBm

Occupied Bandwidth

Spectrum Plot of Worst Value

| SENSE:INT| | ALTEN AT 101:40:02 AM Aug 30, 2019

Center Freq: 2.437000000 GHz Radio Std: None

—»— Trig:Free Run Avg|Hold: 100100

HAtten: 40 dB Radio Device: BTS

Mkr1 2.43748 GHz]
-2.0746 dBm|

#VBW 1.5 MHz Sweep 1ms|

Total Power 9.40 dBm

15.131 MHz

19.030 kHz OBW Power 99.00 %

19.18 MHz x dB -26.00 dB

Frequency

CenterFreq
2.437000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
OHz

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

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

Tel: 0769-83078199
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802.11g
R Frequency Occupied Bandwidth (MHz) T
(MHz) Ant 0
1 2412 17.080 Pass
6 2437 17.066 Pass
11 2462 17.110 Pass

| SEMSEINT] |

ALIGNAUTD

Spectrum Plot of Worst Value

|01:58:04 &M Aug 30, 2019

Center Freq: 2.462000000 GHz
Trig: Free Run
HAtten: 40 dB

Center Freq 2.462000000 GHz
#IFGain:LowHH

Ref Offset 8.66 dB
_Ref 30.00 dBm _

Center 2.462 GHz

#Res BW 430 kHz #BW 1.5 MHz

Total Power

Radie Std: Nene

Avg|Hold: 100/100

Radio Device: BTS

2.46388 GH]
-5.9827 dBm

Mkr1

Span 40 MHz|
Sweep 1 ms|

8.02 dBm

Frequency

Center Freq
2.462000000 GHz

CF Step
4.000000 MHz
Auto

Freq Offset
0 Hz

Occupied Bandwidth
17.110 MHz
-86.912 kHz
22.35 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Tel: 0769-83078199
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802.11n HT20

Frequency Occupied Bandwidth (MHz)
Channel Pass / Fail
(MHz) Ant 0
1 2412 18.094 Pass
6 2437 18.168 Pass
11 2462 18.130 Pass

Spectrum Plot of Worst Value

| SEMSEINT] | ALIGNAUTO  |02:08:40 AM Aug 30, 2019

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

——
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Mkr1 2.43212 GHz|

Ref Offset 8.66 <B o
Ref 33?00 dBm -5.5719 dBm

Frequency

Center Freq
2.437000000 GHz

Center 2437 GHz e ' Span 40 MHz| CF Step
#Res BW 430 kHz #VBW 1.5 MHz Sweep 1 ms | IO J

Auto Man

Occupied Bandwidth Total Power 7.83 dBm bl
18.168 MHz —

0 Hz

Transmit Freq Error 6.822 kHz OBW Power 99.00 %
x dB Bandwidth 22.97 MHz x dB -26.00 dB

Tel: 0769-83078199
Web.:www.hwa-hsing.com
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802.11n HT40

Frequency Occupied Bandwidth (MHz)
Channel Pass / Fail
(MHz) Ant 0
3 2422 35.995 Pass
6 2437 36.057 Pass
9 2452 35.989 Pass

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Occupied BW
[s0e  ac | | SENSE:INT] | ALIGNAUTO  |02:25:53 4M Aug30, 2019

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 100/100

——
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Frequency

Ref Offset 8.66 dB
Ref 30.00 dBm

2.437000000 GHz

Span 80 MHz

Center 2.437 GHz
#Res BW 820 kHz #/BW 3 MHz Sweep 1ms

Occupied Bandwidth Total Power
36.057 MHz
Transmit Freq Error 48.856 kHz OBW Power
x dB Bandwidth 55.46 MHz x dB -26.00 dB

No.101, BId N1,Yuyuan 2Rd, Yuyuan Industrial J\j’" 0769-83078199
eb.:www.hwa-hsing.com

Hwa-Hsing (Dongguan) Testing Co., Ltd. . .
Park,HuangJiang Town, Dongguan, China E-Mail: customerservice.dg@hwa-hsing.com
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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 Test Instruments

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 Deviation from 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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802.11b
CH Fre. Average Power Average Power Limit
’ (MHz) (dBm) (mW) (dBm)
1 2412 9.61 9.1411 30.00
6 2437 9.07 8.0724 30.00
11 2462 9.19 8.2985 30.00
802.11g
CH Fre. Average Power Average Power Limit
’ (MHz) (dBm) (mW) (dBm)
1 2412 9.43 8.7700 30.00
6 2437 8.71 7.4302 30.00
11 2462 8.90 7.7625 30.00
802.11n HT20
CH Fre. Average Power Average Power Limit
: (MHz) (dBm) (mW) (dBm)
1 2412 9.66 9.2470 30.00
6 2437 9.01 7.9616 30.00
11 2462 9.33 8.5704 30.00
802.11n HT40
CH Fre. Average Power Average Power Limit
’ (MHz) (dBm) (mW) (dBm)
3 2422 9.03 7.9983 30.00
6 2437 8.94 7.8343 30.00
9 2452 8.86 7.6913 30.00
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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 =10 kHz, VBW =30 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 Deviation from 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.
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3.6.7 Test Results

802.11b:
Frequency PSD Limit :
Channel |~ i) (dBm/10kHz) (dBm/3kHz) el
1 2412 12,974 8 Pass
6 2437 -13.743 8 Pass
1 2462 -13.442 8 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 = 2dBi < 6dBi, so the power density limit no need to reduce.

Spectrum Plot of Worst Value |

Agilent Spectrum Analyzer - Swept SA
Xl RL | RF [50%  ac | | | SEMSEINT] | ALIGNAUTO  [01:35:53 AM Aug3g, 2019 e
Center Freq 2.412000000 GHz _ #Avg Type: RMS HEay
PNO: Fast —»— 1rig:FreeRun Avg|Hold: 100/100 i
IFGain:Low #Atten: 30 dB

Mkr1 2.412 675 4 GHZ Auto Tune
Rer 26,77 dBm | -12.974 dBmf

Center Freq
2.412000000 GHz

StartFreq
2.392000000 GHz

Stop Freq
2.432000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.41200 GHz Span 40.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 384.0 ms (30000 pts

MSG STATUS
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802.11g:
Frequency PSD Limit :
Gnemmell | (dBm/10kHz) (dBm/3kHz) s /el
1 2412 -19.945 8 Pass
6 2437 -20.312 8 Pass
11 2462 -20.184 8 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 = 2dBi < 6dBi, so the power density limit no need to reduce.

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA

X RL | RF [s00  ac | | | SEMSEINT] | ALIGHAUTO

Center req 2.412000000 GHz ) #Avg Type: RMS
PNO: Fast ~—»— T1rig:Free Run Avg|Hold: 100/100

IFGain:Low HAtten: 30 dB vt e
Mkr1 2.414 183 4 GHz
-19.945 dBm

Frequency

Auto Tune

Ref Offset 8.77 dB

Bel' 2847 cEm P

Center Freq
2.412000000 GHz
[
StartFreq

§ | 2392000000 GHz
I—
Stop Freq
2.432000000 GHz
IE—
CF Step

4.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.41200 GHz Span 40.00 MHz
# Res BW 10 kHz #VBW 30 kHz Sweep 384.0 ms (30000 pts

MSG STATUS
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802.11n HT20:

Frequency PSD Limit :
Gnemmell | (dBm/10kHz) (dBm/3kHz) s /el
1 2412 -18.619 8 Pass
6 2437 -19.616 8 Pass
11 2462 -19.101 8 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 = 2dBi < 6dBi, so the power density limit no need to reduce..

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA
ixi RL | RF =
Center Freq 2.412000000 GHz

PNO: Fast —»— Trig:FreeRun
IFGain:Low #Atten: 30 dB

| SENSEINT] [ ALIGN AUTO
#Avg Type: RMS
Avg|Hold: 100/100

Frequency

Auto Tune

Mkr1 2.409 881 9 GHz
-18.619 dBmil

Ref Offset 8.77 dB
Ref 28.77 dBm

Center Freq
2.412000000 GHz

StartFreq
2.392000000 GHz

Stop Freq
2.432000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.41200 GHz Span 40.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 384.0 ms (30000 pts

MSG STATUS
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802.11n HT40:

Frequency PSD Limit :
Gnemmell | (dBm/10kHz) (dBm/3kHz) s /el
3 2422 -21.207 8 Pass
6 2437 -21.348 8 Pass
9 2452 -21.805 8 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 = 2dBi < 6dBi, so the power density limit no need to reduce.

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Swept SA

i RL | RF [s0q  ac | | |

Center Freq 2.422000000 GHz
PHO: Fast ~—»—
IFGain:Low

SENSE:INT| | ALIGNAUTO
#Avg Type: RMS

Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB LE

Mkr1 2.425 388 1 GHz
-21.207 dBm

Frequency

Auto Tune

Ref Offset 8.77 dB

Bel' 2847 cEm P

Center Freq
2.422000000 GHz
[
StartFreq

§ | 2382000000 GHz
I—
Stop Freq
2.462000000 GHz
IE—
CF Step

8.000000 MHz
Auto Man

Freq Offset
H | L i .. | L - | | o s

Center 2.42200 GHz Span 80.00 MHz
# Res BW 10 kHz #VBW 30 kHz Sweep 766.0 ms (30000 pts

MSG STATUS
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No.101, Bld N1,Yuyuan 2Rd, Yuyuan Industrial

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

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

Page 52 of71



A

HWA-HSING Test Report No.:HP190830DC001-FWL

3.7 Conducted Out of Band Emission Measurement

3.7.1 Limits of Conducted Out of Band Emission Measurement

For average power:

Below —30dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth).
For peak power:

Below —20dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth)

3.7.2 Test Setup

EUT | Spectrum
Attenuator Analyzer

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 = 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.

NOo o s~ ODND=

3.7.5 Measurement procedure OOBE

Set RBW = 100 kHz.

Set VBW 2= 300 kHz.
Detector = peak.

Sweep = auto couple.
Trace Mode = max hold.
Allow trace to fully stabilize.

No g kw2

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

3.7.6 Deviation from Test Standard

No deviation.
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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.

3.7.8 Test results

802.11b-Channel 1-2412MHz

eference level(the highest emission level

Frequency

Center 2.41200 GHz
[BRes BV 100 kHE

B Trig: Fras Run Dueg Hesld: 40H0

tart 30.0 MHz Stop 1.0000 GHz
wRes BUU 100 kHE #VEW 300 KHZ Sweep 9400 s (30001 pts

—30dB of the

nt Spe e

hest emission level of operating band Above 1Hz

tart 1.00 GHz
Res B 100 kHz #VBW 300 kHz
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802.11b-Channel 6-2437MHz

Reference level(the highest emission level

L o FETET s
Center Freq 2.437000000 GHz Shvg Tyne: RME
L] Trigr Frau Ruk

hasl
IFGaisLaw #htten: 30 4

ter 2.43700 GHz Spa .
s BW 100 kHz #VBW 300 kHz & 2.933 ms (1001 pts)

30.00 MHz|

FETET s

Bavg Type: RMS

W THer Fras Ruk AwgfHola 10130
Adtren: 20 S

CenterFreq
515000000 MHz,

StartFreq
30.000900 MHz|

StopFreq)
1000000000 GHz |

CF Step
97 000000 MHz|
Ivlan|

Freq Offset|

0 Hz|

30.0 MHz
5 BIW 100 kHz #YBW J00 kHz

FETET

Bavg Type: RMS
e e Trier Fraw Run AwgfHola 10130
IFGaislaw #htten: 20 dS

HYEW 300 KHz
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802.11b-Channel 11-2462MHz

Reference level(the highest emission level

|Center 246200 GHz

s BW 100 kHz

FETE ERETET]
Bavg Type: RMS
B THer Frau Ruk

Adtren: 30 S

#YBW J00 kHz

Span 30.00 MHz
3 ms (1001 pts)

Fregusncy

tart 30.0 MHz
BW 100 kHz

FETET s
BAvg Type:
AwgfHola 10130

P Trer Frau Run
sl av #htten: 20 45

#YBW J00 kHz

Stop 1.0000 EHz
(30001 pts)
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802.11g-Channel 1-2412MHz
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802.11g-Channel 6-2437MHz
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802.11g-Channel 11-2462MHz
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802.11n HT20-Channel 1-2412MHz

|Center 2.41200 GHz

s BW 100 kHz

Reference level(the highest emission level

P SA

avea.n pRETT
Bhug Type: RMS Frequency
Trgy Frow Run

=
Adtren: 30 S

Span 30.00 MHz|

#VBW 300 kHz 3 ms (1001 pts)

tart 30.0 MHz
BW 100 kHz

FETET s
BAvg Type:
AwgfHola 10130

Q Fregusncy

Auto Tune|

P Trer Frau Run
sl av #htten: 20 45

CenterFreq
515000000 MHz,

StartFreq
30.000900 MHz|

StopFreq)
1000000000 GHz |

CF Step
97 000000 MHz|
Ivlan|

Freq Offset|
0 Hz|

Stop 1.0000 GHz

#VBW 300 kHz (30001 pts)

FETET FRET
Bavg Type: RMS
W THer Fras Ruk AwgfHola 10130
Adren: 20 45

HYEW 300 KHz

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

Tel: 0769-83078199

No.101, Bld N1,Yuyuan 2Rd, Yuyuan Industrial Web.:www.hwa-hsing.com

Park,HuangJiang Town, Dongguan, China

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

Page 60 of71



HWA-HSING Test Report No.:HP190830DC001-FWL

802.11n HT20-Channel 6-2437MHz
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802.11n HT20-Channel 11-2462MHz
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802.11n HT40-Channel 3-2422MHz
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802.11n HT40-Channel 6-2437MHz
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802.11n HT40-Channel 9-2452MHz

|Center 2.45200 GHz

s BW 100 kHz

Reference level(the highest emission level

FETE FRET
Bavg Type: RMS
B THer Frau Ruk

Adtren: 30 S

Span §0.00 MHz|

#VBU 300 kHz ms (1001 ps)

tart 30.0 MHz
BW 100 kHz

FETET s
BAvg Type:
AwgfHola 10130

po m Frequiency

Auto Tune|

P Trer Frau Run
sl av #htten: 20 45

CenterFreq
515000000 MHz,

StartFreq
30.000900 MHz|

StopFreq)
1000000000 GHz |

Stop 1.0000 GHz

#VBW 300 kHz (30001 pts)

art 1.00 GHz

2 FRET
Bavg Type: RMS
W THer Fras Ruk AwgfHola 10130
Adren: 20 45

HYEW 300 KHz

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

Tel: 0769-83078199

No.101, Bld N1,Yuyuan 2Rd, Yuyuan Industrial Web.:www.hwa-hsing.com

Park,HuangJiang Town, Dongguan, China

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

Page 65 of71



A

HWA-HSING Test Report No.:HP190830DC001-FWL

802.11b-Channel 1-2412MHz
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4. Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

5. Test instruments

Descripti Due Date of
RO Model No. Serial No. Date of Calibration ue. @ (.e °

Manufacturer Calibration

Spectrum N9020A MY51240612 2018/10/29 2019/10/28

Keysight

Spectrum Analyzer

) FSV-40N 101783 2018/12/11 2019/12/10

Power Meter10Hz~18GHz JS0806-2 188060126 2018-11-10 2019-11-09

Tonscend

Signal generator N5182A GB40051020 2018/10/29 2019/10/28

Keysight

Signal generator N5182A MY47420944 2018/10/29 2019/10/28

Keysight

Test Software JS0806-2 NA NA NA

Tonscend

Hygrothermograph HTC-1 NA 2018/10/30 2019/10/29

Yuhuaze

Note: 3. The calibration interval of the above test instruments is 12 months and the calibrations are

traceable to CEPREI/CHINA.
4. The test was performed in Chamber 1.
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Appendix — Information on the Testing Laboratories

We, Hwa-Hsing (Dongguan) Co., Ltd.,A global provider of TESTING and CERTIFICATION services for
consumer products, electronic products and wireless information technology products. Adhering to the core
values “HONEST and TRUSTWORTHY, OBJECTIVE and IMPARTIALITY, RIGOROUS and AFFICIENT”,
commitment to provide professional, perfect and efficient comprehensive ONE-STOP solution of TESTING
and CERTIFICATION services for Manufacturers, Buyers, Traders, Brands, Retailers. Assist client to better
manage risk, protect their brands, reduce costs and cut time to over 150 markets in global. Our laboratories
are FCC recognized accredited test firms and accredited and approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lab Address: No.101, Bld N1,Yuyuan 2Rd, Yuyuan Industrial Park, HuangJiang Town, Dongguan, China
Contact Tel: 0769-83078199

Email:customerservice.dg@hwa-hsing.com

Web Site:www.hwa-hsing.com

--- END ---
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