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2 Test Summary

Test Iltem Test Requirement Test method Result
47 CFR Part 15, Subpart C Section
Antenna Requirement ANSI C63.10 2013 PASS
15.203/15.247 (c)
AC Power Line 47 CFR Part 15, Subpart C Section
ANSI| C63.10 2013 PASS
Conducted Emission 15.207
47 CFR Part 15, Subpart C Section
Conducted Peak & g ANSIC63.10 2013 | PASS
Average Output Power 15.247 (b)(3)
6dB Occupied 47 CFR Part 15, Subpart C Section
ANSI C63.10 2013 PASS
Bandwidth 15.247 (a)(2)
Power Spectral Density | 47 CFRPart 15, Subpart C Section |\ c63 10 2013 PASS
15.247 (e)
Band-edge for RF 47 CFR Part 15, Subpart C Section
ANSI C63.10 2013 PASS
Conducted Emissions 15.247(d)
RF Conducted Spurious | 47 CFR Part 15, Subpart C Section
ANSI C63.10 2013 PASS
Emissions 15.247(d)
Radiated Spurious 47 CFR Part 15, Subpart C Section
ANSI C63.10 2013 PASS
Emissions 15.205/15.209
Restricted bands around| 47 CFR Part 15, Subpart C Section
fundamental frequency ANSI C63.10 2013 PASS
(Radiated Emission) 15.205/15.209
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Report No.: CQASZ20190800042EX-01

4 General Information

4.1 Client Information

Applicant:

Wenzhou Morning Electronics Co.,LTD

Address of Applicant:

No.231-2, Wei 6 Road, Yueqing Economic Development Zone, Yueqing
City, Zhejiang, China 325604

Manufacturer:

Wenzhou Morning Electronics Co.,LTD

Address of Manufacturer:

No.231-2, Wei 6 Road, Yueqing Economic Development Zone, Yueqing
City, Zhejiang, China 325604

4.2 General Description of EUT

Product Name: Smart Switch
Model No.: MS-101
Trade Mark: N/A
Hardware version: V1.0
Software version: V2.2.3

Operation Frequency:

IEEE 802.11b/g/n(HT20): 2412MHz to 2462MHz

Channel Numbers:

IEEE 802.11b/g, IEEE 802.11n HT20: 11 Channels

Channel Separation:

5MHz

IEEE for 802.11b: DSSS(CCK,DQPSK,DBPSK)

leelet bdiiat el IEEE for 802.11g : OFDM
IEEE for 802.11n(HT20): OFDM
Product Type: [ ] Mobile [ ] Portable X Fix Location

Test Software of EUT:

RF test (manufacturer declare )

Antenna Type

PCB Antenna

Antenna Gain

0dBi

Power Supply:

AC 110V 60Hz

1. All model: MS-101, MS-101R, MS-101WR, MS-102, MS-102B, MS-103, MS-104, MS-104R, MS-104WR,
MS-104B-R, MS-104B-WR, MS-104B, MS-105,MS-106, MS-107, MS-108

2. Only the model MS-101 was tested, since the electrical circuit design, layout, components used and

internal wiring were identical for the above models, with difference being color of appearance and model

name.
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Operation Frequency each of channel(802.11b/g/n HT20)

Channel Frequency Channel Frequency | Channel Frequency Channel Frequency
1 2412MHz 4 2427MHz 7 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the

middle frequency, and the highest frequency of channel were selected to perform the test, and the selected

channel see below:

For 802.11b/g/n (HT20):

Channel Frequency
The Lowest channel 2412MHz
The Middle channel 2437TMHz
The Highest channel 2462MHz

4.3 Test Environment

Operating Environment:

Radiated Emission

Temperature: 25.5°C
Humidity: 52 % RH
Atmospheric Pressure: 992mbar
RF item test (RF test room)
Temperature: 27.8°C
Humidity: 56 % RH
Atmospheric Pressure: 992mbar
Conduction emission
Temperature: 23.0 C
Humidity: 51 % RH
Atmospheric Pressure: 992mbar

Transmitting mode:

highest frequency keep transmitting of the EUT.

Use test software to set the lowest frequency, the middle frequency and the

Note: In the process of transmitting of EUT, the duty cycle >98%.
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Report No.: CQASZ20190800042EX-01

file  About
Step 0: Select a serlal port and a baud rate
COM: |coMe =

faudRate: |115200

Step 1: Select Chip

Open Reboot & ESPRIG6 TEY]

PFerare:  Al-Thinker_ESPAZGG_DOUT_SAMBI VI =  Shre:

Step 3: Select the witi test mode

RF (104 SRAC

Step 5: Change the option

Channel: [C1012413M0Z | DastaRate: |11b LOMbps

[ Step 2: Download a test firmware to Module (f you have already download, pleae skip)

amprte =

Mode: e = Dowrload

& T Test

Step 4: Select the function
’V R Test

SingleCarrier

Generate
x| Backoff: 000 |2 db

Stop

 Raceive & Log

Double Click to Clean

The Terthor

Send Custom Command
cmd: |

send

Redreh DK | Received: 0

2019-08-27 103050 - |

4.4 Description of Support Units

The EUT has been tested with associated equipment below.

Description Manufacturer Model No. Remark FCC certification
/ / / / /
/ / / / /

4.5 Test Location
All tests were performed at:

Shenzhen Huaxia Testing Technology Co

., Ltd.,

1F., Block A of Tongsheng Technology Building, Huahui Road, Dalang Street, Longhua New District,

Shenzhen, Guangdong, China

4.6 . Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

« ISED Registration No.: 22984-1

The 3m Semi-anechoic chamber of Shenzhen Huaxia Testing Technology Co., Ltd. has been
registered by Certification and Engineering Bureau of Industry Canada for radio equipment testing

* A2LA (Certificate No. 4742.01)

Shenzhen Huaxia Testing Technology Co., Ltd., Shenzhen EMC Laboratory is accredited by the
American Association for Laboratory Accreditation(A2LA). Certificate No. 4742.01.

* FCC Registration No.: 522263

Shenzhen Huaxia Testing Technology Co., Ltd., Shenzhen EMC Laboratory has been registered and
fully described in a report filed with the (FCC) Federal Communications Commission. The acceptance
letter from the FCC is maintained in our files. Registration No.:522263

4.7

Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate.

The reader is cautioned that there may be errors within the calibration limits of the equipment and
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facilities.

The measurement uncertainty was calculated for all measurements listed in this test report acc. to
CISPR 16 - 4 ,Specification for radio disturbance and immunity measuring apparatus and methods —
Part 4: Uncertainty in EMC Measurements® and is documented in the Shenzhen Huaxia Testing
Technology Co., Ltd. quality system acc. to DIN EN ISO/IEC 17025.

Furthermore, component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for CQA laboratory is reported:

Report No.: CQASZ20190800042EX-01

Shenzhen Huaxia Testing Technology Co., Ltd

No. Item Uncertainty Notes
1 Radiated Emission (Below 1GHz) 5.12dB (1)
2 Radiated Emission (Above 1GHz) 4.60dB (1)
3 Conducted Disturbance (0.15~30MHz) | 3.34dB (1)
4 Radio Frequency 3x108 )
5 Duty cycle 0.6 %. @)
6 Occupied Bandwidth 1.1% (1)
7 RF conducted power 0.86dB (1)
8 RF power density 0.74 (1
9 Conducted Spurious emissions 0.86dB (1)
10 Temperature test 0.8C (1)
11 Humidity test 2.0% (1
12 Supply voltages 0.5 %. (1)
13 Frequency Error 55Hz (1)

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

4.8 Deviation from Standards

None.

49 Abnormalities from Standard Conditions

None.

4.10 Other Information Requested by the Customer

None.
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4.11 Equipment List

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190800042EX-01

. Instrument | Calibration Calibration
Test Equipment Manufacturer Model No. No. Date Due Date
EMI Test Receiver R&S ESR7 CQA-005 2018/9/26 2019/9/25
Spectrum analyzer R&S FSU26 CQA-038 | 2018/10/28 | 2019/10/27
Spectrum analyzer keysight N9020A CQA-105 | 2018/10/28 | 2019/10/27
Preamplifier MITEQ AFS4-00010300-18-10P-4 | CQA-035 2018/9/26 2019/9/25
Preamplifier MITEQ AMF-6D-0291800-25- 1 cam03s | 201811112 | 2019/11/1
Loop antenna Schwarzbeck FMZB1516 CQA-087 | 2018/10/28 | 2020/10/27
Bilog Antenna R&S HL562 CQA-011 2018/9/26 2020/9/25
Horn Antenna R&S HF906 CQA-012 2018/9/26 2020/9/25
Horn Antenna Schwarzbeck BBHA 9170 CQA-088 2018/9/26 2020/9/25
Coaxial Cable
(Above 1GHz) CQA N/A C019 2018/9/26 2019/9/25
Coaxial 1%&"3'2"3 (Below CQA N/A C020 | 2018/9/26 | 2019/9/25
Antenna Connector CQA RFC-01 CQA-080 2018/9/26 2019/9/25
RF
cable(9KHz~40GHz) CQA RF-01 CQA-079 2018/9/26 2019/9/25
Power Sensor KEYSIGHT U2021XA CQA-30 2018/9/26 2019/9/25
N1918A Power
Analysis Manager Agilent N1918A CQA-074 2018/9/26 2019/9/25
Power Panel
Power divider MIDWEST PWD-2533-02-SMA-79 CQA-067 2018/9/26 2019/9/25
EMI Test Receiver R&S ESPI3 CQA-013 2018/9/26 2019/9/25
LISN R&S ENV216 CQA-003 2018/11/5 2019/11/4
Coaxial cable CQA N/A CQA-C009 | 2018/9/26 2019/9/25

Note:

The temporary antenna connector is soldered on the PCB board in order to perform conducted tests and

this temporary antenna connector is listed in the equipment list.
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5 Test results and Measurement Data

5.1 Antenna Requirement

Standard requirement: | 47 CFR Part 15C Section 15.203 /247(c)

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

EUT Antenna
Antenna: | m :

| C € RoHS (=] (=] |
COMPLIANCE fa&f l" {
P/N: TYWE2S [®]2H

Code:2.22.02.01884
S/N:A0190619WW00282

The antenna is internal antenna. The best case gain of the antenna is 0dBi.
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Shenzhen Huaxia Testing Technology Co., Ltd
Report No.: CQASZ20190800042EX-01

5.2 Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.207

Test Method:

ANSI C63.10: 2013

Test Frequency Range:

Limit:

150kHz to 30MHz
Limit (dBuV)
Frequency range (MHz) :
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Test Procedure:

1) The mains terminal disturbance voltage test was conducted in a shielded

room.
2) The EUT was connected to AC power source through a LISN 1 (Line

Impedance Stabilization Network) which provides a 50Q/50uH + 5Q linear
impedance. The power cables of all other units of the EUT were

connected to a second LISN 2, which was bonded to the ground
reference

plane in the same way as the LISN 1 for the unit being measured. A

multiple socket outlet strip was used to connect multiple power cables to

a single LISN provided the rating of the LISN was not exceeded.
3) The tabletop EUT was placed upon a non-metallic table 0.8m above the

ground reference plane. And for floor-standing arrangement, the EUT was

placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear
of the EUT shall be 0.4 m from the vertical ground reference plane. The
vertical ground reference plane was bonded to the horizontal ground
reference plane. The LISN 1 was placed 0.8 m from the boundary of the
unit under test and bonded to a ground reference plane for LISNs
mounted on top of the ground reference plane. This distance was
between the closest points of the LISN 1 and the EUT. All other units of
the EUT and associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of
equipment and all of the interface cables must be changed according to
ANSI C63.10: 2013 on conducted measurement.

Shielding Room

Test Receiver

e
Test Setup: H
4 LISNZ |—vr\('|au|\
Ground Reference Plane
) Transmitting with all kind of modulations, data rates at lowest, middle and
Exploratory Test Mode:

highest channel.

Final Test Mode:

All modes of 802.11b/g/n were tested at Low, Middle, and High channel; only
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the worst result of 802.11b CH1 was reported as below
Test Voltage: AC120V/60Hz

Test Results: Pass

Measurement Data

Live Line:
0.0 dBuy
\ FCL Fart 158 Conduction[QF]
|
h ! FCC Part 158 |Conduclion4VE)
(Mo '
BN I
vl
(i o o i
: [“ \Wﬂ | I MW it WWWV\'WWWWM«»M .
"‘*w—'\.m
AN G
0o
0150 [1R-] [MHz] 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit  Over
MHz dBuv dB dBuV dBuV dB Detector Comment
1 0.1580 56.85 013 5672 6556 -8.84 QP
2 0.1580 4378 013 43.65 5556 -11.91 AVG
3 0.1819 54 56 013 5443 6439 996 QP
4 01819 4146 013 4133 5439 1306 AVG
5 02459 5370 01 5359 6189 -830 QP
6 02459 3924 01 3913 5189 1276 AVG
7 03420 2758 002 2756 4915 2159 AVG
8 03459 4988 002 4986 5906 -920 QP
9 * 03940 4977 001 4976 5798 822 QP
10 03940 33.05 0.01 33.04 4798 1494 AVG
11 0.5060 46.95 003 46.92 56.00 -9.08 QP
12 0.5060 31.70 003 31.67 4600 -14.33 AVG
Remark:

1. The following Quasi-Peak and Average measurements were performed on the EUT:
2. Final Test Level =Receiver Reading + LISN Factor + Cable Loss.

3. If the Peak value under Average limit, the Average value is not recorded in the report.
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Neutral Line:
0.0 dBuv

FCL Part 196 Conduction[QP)

FCC Part 158 |ConductionlAYG]

. | Wl‘ i ”W

U H mwnkww»wfw-waﬁ““u%{@ﬂwwm ‘H’*"‘*'w-mu.u beak

AYE

oo
0150 1%+ IMHz] ] 30_0o0

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over

MHz dBuY dB dBuV dBuV dE  Detector Comment
0.1499 43 .67 013 43.54 56.00 -12.46 AVG
01516 56.76 -013 56.63 6591 -928 QP
0.2060 5518 013 55.05 63.36 -8.31 QP
0.2060  39.53 -0.13 3940 5336 1396 AVG
0.2500 54.70 0.1 54 59 61.75 -7.16 QP
02500 40.20 -0.11 4009 5175 1166 AVG
0.3899  50.90 -0.01 50.89  58.06 -7.17 QP
0.3899  36.97 -0.01 3696 4806 -11.10 AVG
05940  32.77 -0.04 3273 4600 1327  AVG

O o ~| D ;| & W] K| =
=

10 0.6300 47 .87 0.05 47 .82 56.00 -8.18 QP

11 0.7220 28.88 -0.06 28.82 4600 1718 AVG

12 0.7539 46.52 0.07 46.45 56.00 -9.55 QP
Remark:

1. The following Quasi-Peak and Average measurements were performed on the EUT:
2. Final Test Level =Receiver Reading + LISN Factor + Cable Loss.

3. If the Peak value under Average limit, the Average value is not recorded in the report.
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5.3 Conducted Peak & Average Output Power

Test Requirement: 47 CFR Part 15C Section 15.247 (b)(3)
Test Method: ANSI C63.10: 2013
Test Setup: EUT Power
Meter

Exploratory Test Mode: Transmitting with all kind of modulations, data rates

Through Pre-scan, find the 11Mbps of rate is the worst case of 802.11b;

54Mbps of rate is the worst case of 802.11g; 65Mbps of rate is the worst
case of 802.11n(HT20);

Only the worst case is recorded in the report.

Final Test Mode:

Limit: 30dBm
Test Results: Pass
WIFI
Type Test Peak Output Power | Average Output Limit (dBm) Result
channel (dBm) Power dBm)
Lowest 13.49 7.57
802.11b Middle 14.19 7.76 30.00 Pass
Highest 14.46 8.31
Lowest 14.09 4.44
802.11¢g Middle 14.59 5.35 30.00 Pass
Highest 14.91 5.97
Lowest 12.83 3.97
802.11n(HT20) Middle 13.29 4.33 30.00 Pass
Highest 13.43 4.68

Note: 1.The test results including the cable lose.
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Shenzhen Huaxia Testing Technology Co., Ltd
Report No.: CQASZ20190800042EX-01

5.4 6dB Occupy Bandwidth

Test Requirement:

47 CFR Part 15C Section 15.247 (a)(2)

Test Method:

ANSI C63.10: 2013

Test Setup:

Spectrum Analyzer

o e |
Vw0 I o ] o e

[ e |
— [ e |

0o E.U.T

Non-Conducted Table

Ground Reference Plane

Offset=cable loss+ attenuation factor

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 11Mbps of rate is the worst case of 802.11b;
54Mbps of rate is the worst case of 802.11g; 65Mbps of rate is the worst
case of 802.11n(HT20);

Only the worst case is recorded in the report.

Limit: =500 kHz
Test Results: Pass
Measurement Data
Type hannel 6dB Bandwidth (MHz) Limit (KHz) Result
Lowest 8.215
802.11b Middle 7.980 2500 Pass
Highest 8.166
Lowest 16.568
802.11¢g Middle 16.519 =500 Pass
Highest 16.518
Lowest 17.663
802 1In(H120) Middle 17.665 2500 Pass
Highest 17.656
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Test plot as follows:

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190800042EX-01

Graphs_6dB Occupy Bandwidth

11B/LCH

11B/MCH

11B/HCH

o Kirpsight Spectrum Anlyze: - Occupied BW

Center Freq 2.412000000 GHz

a1FGain-low

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupled Bandwidth
12.732 MHz

27.409 kHz
8.215 MHz

Transmit Freq Error
x dB Bandwidth

o Kirpsight Spectrum Anlyze: - Occupied BW
i RL 3

Center Freq 2.437000000 GHz

a1FGain-low

Ref 15.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupled Bandwidth
12.735 MHz

33.211 kHz
7.980 MHz

Transmit Freq Error
x dB Bandwidth

o Kirpsight Spectrum Anlyze: - Occupied BW
i RL 3

Center Freq 2.462000000 GHz

a1FGain-low

Ref 15.00 dBm

Center 2462 GHz
#Res BW 100 kHz

Occupled Bandwidth
12.727 MHz

-29.565 kHz
8.166 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.412000000 GHz
= Trig: Free Run Avg|Hold:
#Atten: 30 dB

#VEW 300 kHz

Total Power

% of OBW Power

x dB

Center Freq: 2.437000000 GHz
= Trig: Free Run Avg|Hold:
#Atten: 30 dB

#VEW 300 kHz

Total Power

% of OBW Power

x dB

Center Freq: 2462000000 GHz
= Trig: Free Run Avg|Hold:
#Atten: 30 dB

#VEW 300 kHz

Total Power

% of OBW Power

x dB

OH:14:15 PH2wg 12, 2019

Radio Std: None Frequency

1001100
Radio Device: BTS

Center Freq
2.412000000 GHz

Sweep 3.867 ms|

15.6 dBm

99.00 %
-6.00 dB

08:22:08 PH g 12, 2019

Radio Std: None Frequency

1001100
Radio Device: BTS

Sweep 3.867 ms|

16.2 dBm

99.00 %
-6.00 dB

08:23:54 PH 2w 12, 2019

Radio Std: None Frequency

1001100

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms|

16.4 dBm

99.00 %
-6.00 dB

£ STATUS
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11G/LCH

11G/MCH

11G/HCH

Shenzhen Huaxia Testing Technology Co., Ltd

o Kirpsight Spectrum Anslynes - Occupied BW
RL

Center Freq 2.412000000 GHz

a1FGain-low

Ref 10.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

= Trig: Free Run

Report No.: CQASZ20190800042EX-01

Center Freq: 2.412000000 GHz
Avg|Hold: 1001100

#Atten: 30 dB

#VEW 300 kHz

Total Power

16.511 MHz

Transmit Freq Error 583 Hz
16.57 MHz x dB

x dB Bandwidth

o Kirpsight Spectrum Anslynes - Occupied BW
RL

Center Freq 2.437000000 GHz

a1FGain-low

Ref 10.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

= Trig: Free Run

% of OBW Power

Center Freq: 2.437000000 GHz

#Atten: 30 dB

#VEW 300 kHz

Total Power

16.499 MHz

Transmit Freq Error
x dB Bandwidth

o Kirpsight Spectrum Anslynes - Occupied BW
RL

Center Freq 2.462000000 GHz

a1FGain-low

Ref 10.00 dBm

Center 2462 GHz
#Res BW 100 kHz

Occupied Bandwidth

10.518 kHz
16.52 MHz x dB

% of OBW Power

Center Freq: 2462000000 GHz

= Trig: Free Run Avg|Hold: 1001100

#Atten: 30 dB

#VEW 300 kHz

Total Power

16.498 MHz

Transmit Freq Error
x dB Bandwidth

-1.509 kHz
16.52 MHz x dB

% of OBW Power

08:30:38 P g 12, 2019

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.412000000 GHz

Span 40 MHz
Sweep 3.867 ms|

13.6 dBm

99.00 %
-6.00 dB

N Al 08:32:57 PM &ug 12, 2019

Radio Std: None Frequency

Avg|Hold: 1001100

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms|

14.3 dBm

99.00 %
-6.00 dB

08:34:41 P &ug 12, 2019

Radio Std: None Frequency

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms|

14.5 dBm

99.00 %
-6.00 dB

[ STATLE.
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11N20/LCH

11N20/MCH

11N20/HCH

Shenzhen Huaxia Testing Technology Co., Ltd

o Kirpsight Spectrum Anlyze: - Occupied BW
i RL

Center Freq 2.412000000 GHz

a1FGain-low

Ref 10.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

= Trig: Free Run

Report No.: CQASZ20190800042EX-01

Center Freq: 2.412000000 GHz

#Atten: 30 dB

#VEW 300 kHz

Total Power

17.639 MHz

Transmit Freq Error
x dB Bandwidth

o Kirpsight Spectrum Anlyze: - Occupied BW
i RL

Center Freq 2.437000000 GHz

a1FGain-low

Ref 10.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

13.721 kHz
17.66 MHz x dB

= Trig: Free Run

% of OBW Power

Center Freq: 2.437000000 GHz

#Atten: 30 dB

#VEW 300 kHz

Total Power

17.636 MHz

Transmit Freq Error
x dB Bandwidth

o Kirpsight Spectrum Anlyze: - Occupied BW
i RL

Center Freq 2.462000000 GHz

a1FGain-low

Ref 10.00 dBm

Center 2462 GHz
#Res BW 100 kHz

Occupied Bandwidth

27.217 kHz
17.67 MHz x dB

% of OBW Power

Center Freq: 2462000000 GHz
= Trig: Free Run Avg|Hold: 1001100
#Atten: 30 dB

#VEW 300 kHz

Total Power

17.626 MHz

Transmit Freq Error
x dB Bandwidth

8.609 kHz
17.66 MHz x dB

% of OBW Power

08:37:12 PH2wg 12, 2019

Radio Std: None Frequency

Avg|Hold: 1001100

Radio Device: BTS

Center Freq
2.412000000 GHz

Span 40 MHz
Sweep 3.867 ms|

12.5 dBm

99.00 %
-6.00 dB

08:38:57 MM &ug 12, 2019

Radio Std: None Frequency

Avg|Hold: 1001100

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms|

12.9 dBm

99.00 %
-6.00 dB

08:40:21 P 2w 12, 2019

Radio Std: None Frequency

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms|

13.2 dBm

99.00 %
-6.00 dB

£ STATUS
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5.5 Power Spectral Density

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190800042EX-01

Test Requirement:

47 CFR Part 15C Section 15.247 (e)

Test Method:

ANSI C63.10: 2013

Test Setup:

Spectrum Analyzer

o o o
Ve e o

]
o o o

o o o
oD o

E.U.T

Non-Conducted Table

Ground Reference Plane

Offset=cable loss+ attenuation factor

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 11Mbps of rate is the worst case of 802.11b;
54Mbps of rate is the worst case of 802.11g; 65Mbps of rate is the worst
case of 802.11n(HT20);

Only the worst case is recorded in the report.

Limit:

<8.00dBm/3kHz

Test Results:

Pass

Measurement Data

Power Spectral

Limit
Type Channel Density Result
(dBm/3KHz)
(dBm/3KHz)

Lowest -14.865

Middle -15.029 <8 Pass

802.11b

Highest -14.282
Lowest -18.214

802.11¢g Middle -18.501 <8 Pass
Highest -16.938
Lowest -19.654

802.11n(HT20) Middle -19.709 <8 Pass
Highest -18.820
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Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190800042EX-01

Test plot as follows:

Graphs

11B/LCH

Marker 2.410829600000 GHz

11B/MCH

#Res BW 3.0 kHz

Keys\ght Spectrum Analyzer - Swept SA

RF 500 AC SENSE:INT)|

ALIGN AUTO

PNO: Wide L, 17ig: FreeRun
IFGain:Low Atten: 30 dB

EO gB.‘dIV Ref 20.00 dBm

Center 2.412000 GHz

#Res BW 3.0 kHz

' Keysight Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
Avg|Held: 17/100

Mkr1 2.410 830 GHz
-14.865 dBm

Span 12.32 MHz
Sweep 1.299 s (1001 pts)

RL RF 509 AC SENSE:INT)|

ALIGN AUTO [07:47:48 PMAug 28, 2019

PNO: Wide () Trig: Free Run
IFGain:Low Atten: 30 dB

10 gB!dIV Ref 20.00 dBm

Avg Type: Log-Pwr
Avg|Hold: 11/100

Mkr1 2.435 731 GHz
-15.029 dBm

| HMWMM“-."MMM

Center 2.437000 GHz
#/BW 9.1 kHz

Span 11.97 MHz
Sweep 1.270 s (1001 pts)

=R ==

Peak Search

NextPeak
i |
Next Pk Right
||

Next Pk Left

=S
Peak Search

NextPeak
|
Next Pk Right
| |

Next Pk Left
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Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190800042EX-01

Lo e

11B/HCH

11G/LCH

.Marker 1 2.406657250000 GHz

o Keysight Spectrum Analyzer - Swept SA

RL | RE 500 AC SENSE:INT)

ALTGN AUTO

.Marker 12.462318500000 GHz )
PNO: Wide ) Trig: Free Run
IFGain:Low Atten: 30 dB

10 dBidiv. Ref 20.00 dBm
og

Center 2.462000 GHz
#Res BW 3.0 kHz

MSG

#VBW 9.1 kHz

Keys\ght Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
Avg|Hold: 11/100

[07:48:59 PM Aug 28, 2019
Peak Search

NextPeak
||

Mkr1 2.462 319 GHz
-14.282 dBm

Next Pk Right
 Eissiissiimissaiiasii |

Next Pk Left

Span 12.25 MHz
Sweep 1.300 s (1001 pts)

(o] ]

RF 500 AC SENSE:INT]|

ALIGN AUTO

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

10 dBidiv. Ref 20.00 dBm

1“......
S G T
-’ul--.---ll-

WM--------M
I N N N S O I O
| I A B B B

Center 2.41200 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr
Avg|Hold: 5/100

07:50:00 PM Aug 28, 2019
Peak Search

NextPeak
||

Mkr1 2.406 657 GHz
-18.214 dBm

Next Pk Right
 Eissisisiimssanariasin |

Next Pk Left

My

Span 24.85 MHz
Sweep 2.637 s (1001 pts)
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11G/MCH

Shenzhen Huaxia Testing Technology Co., Ltd

o Keysight Spectrum Analyzer - Swept SA

Report No.: CQASZ20190800042EX-01

Lo e

SENSE:INT)|

ALTGN AUTO

RL | RE 500 AC

.Marker 12.444260540000 GHz

PNO: Fast () Trig: Free Run

IFGain:Low Atten: 30 dB

10 dBidiv. Ref 20.00 dBm
og

Center 2.43700 GHz
#Res BW 3.0 kHz

MSG

11G/HCH

Peak Search

NextPeak

Avg Type: Log-Pwr
Avg|Hold: 7/100

Mkr1 2.444 261 GHz
~18.501 dEm . |

Next Pk Right
 Eissiissiimissaiiasii |

Next Pk Left

Span 24.78 MHz
Sweep 2.629 s (1001 pts)

(o] ]

07:51:58 PM

SENSE:INT]|

ALIGN AUTO Peak Search

Trig: Free Run

PNO: Fast ()
" Atten: 30 dB

IFGain:Low

10 dBidiv. Ref 20.00 dBm

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr
Avg|Hold: 5/100

Mkr1 2.456 970 GHz
~16.938 dEm | |

Next Pk Right
 Eissisisiimssanariasin |

Next Pk Left

NextPeak

Span 24.78 MHz
Sweep 2.629 s (1001 pts)
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11N20/LCH

Shenzhen Huaxia Testing Technology Co., Ltd

o Keysight Spectrum Analyzer - Swept SA

Report No.: CQASZ20190800042EX-01

Lo e

SENSE:INT)|

ALTGN AUTO

RL | RE 500 AC

.Marker 12.404132470000 GHz

PNO: Fast () Trig: Free Run

IFGain:Low Atten: 30 dB

10 dBidiv. Ref 20.00 dBm
og

Center 2.41200 GHz
#Res BW 3.0 kHz

MSG

11N20/MCH

Peak Search

NextPeak

Avg Type: Log-Pwr
Avg|Hold: 10/100

Mkr1 2.404 132 GHz
~19.654 dEm | |

Next Pk Right
 Eissiissiimissaiiasii |

Next Pk Left

Span 26.49 MHz
Sweep 2.811 s (1001 pts)

(o] ]

SENSE:INT]|

ALIGN AUTD 07:53:59 PM
Peak Search

Trig: Free Run

PNO: Fast ()
" Atten: 30 dB

IFGain:Low

10 dBidiv. Ref 20.00 dBm

Center 2.43700 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz

Avg Type: Log-Pwr
Avg|Hold: 3/100

Mkr1 2.445 082 5 GHz NextPeak

-19.709 dBm M8 |
Next Pk Right
i |

Next Pk Left

Span 26.50 MHz
Sweep 2.812 s (1001 pts)
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i Shenzhen Huaxia Testing Technology Co., Ltd
% [
TIEEEN Report No.: CQASZ20190800042EX-01

' Keysight Spectrum Analyzer - Swept SA =N |

[ SENSE:INT] | ALIGN AUTO  [07:55:04 PMAug 28,2019

Marker 1 2.470102880000 GHz Avg Type: Log-Pwr TRace [

_ — 5 Gai= M
PNO: Fast (L, Trig: Free Run Avg|Hold: 10/100 N

Mkr1 2.470 103 GHz NextPeak
Ref 20.00 dBm -18.820 dBm I

Peak Search

IFGain:Low Atten: 30 dB

Next Pk Right
 Eissiissiimissaiiasii |

Next Pk Left

11N20/HCH

Center 2.46200 GHz - Span 26.48 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.810 s (1001 pts)

MSG ﬁESTATUS
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Shenzhen Huaxia Testing Technology Co., Ltd
Report No.: CQASZ20190800042EX-01

5.6 Band-edge for RF Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d)

Test Method:

ANSI| C63.10: 2013

Test Setup:

Spectrum Analyzer

Ooonod
"“'-‘_ o o
Ooonod

A BT

Non-Conducted Table

Ground Reference Plane

Offset=cable loss+ attenuation factor

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 11Mbps of rate is the worst case of 802.11b;
54Mbps of rate is the worst case of 802.11g; 65Mbps of rate is the worst
case of 802.11n(HT20);

Only the worst case is recorded in the report.

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated

measurement.

Test Results:

Pass
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Shenzhen Huaxia Testing Technology Co., Ltd
% [
TIEEEN Report No.: CQASZ20190800042EX-01

Test plot as follows:

#Avg Type: RMS
= Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

|
|
|
i
|
L

1 1 B / LCH | et s e vt Tt P g T T

Start 2.31000 GHz - Stop 2.44200 GHz
#VBW 300 kHz Sweep 12.67 ms (2001 pts)

Freq Offset
OHz

I—
Scale Type

Lin

[ sTaTus

K-wth 1,,.«\.....—. Ay~ Swept 52

SHEEIT Al = Frequency
#Avg Type: RMS
Cemer Freq Z 455000000 GHZ et —r— Trig: Free Run AvglHold: 1001100
[Hmm Low #Atten: 30 dB

Ref 20.00 dBm

LY

Hettiah,

11B/HCH i

Start 243200 GHz B Stop 2.50000 GHz
#VBW 300 kHz Sweep 6.533 ms (2001 pts)

Freq Offset
OHz

I—
Scale Type

Lin

50 00 = O B G B

4

[ sTATUS

K-wth 1,,.«\.....—. Ay~ Swept 52

ENSEINT - s Freguency

#Avg Type: RMS

Centor Froq 2:376000000 GH MMM i FreeRun  AvglHold: 1001100
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

11G/LCH wﬂuuhr‘w«ww.m.a-ﬂw.W'M“"M"

Start 2.31000 GHz B Stop 2.44200 GHz
#VBW 300 kHz Sweep 12.67 ms (2001 pts)

Freq Offset
OHz

I—
Scale Type

Lin

50 00 = O B G B

4

[ sTATUS
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11G/HCH

Shenzhen Huaxia Testing Technology Co., Ltd

o Kirysiht Spectium Ansbyes - Seept S4

RL [ A
Center Freq 2.466000000 GHz

PHO: Fast ——

IFGain:Low

Ref 20.00 dBm

Sta

#VBW 300 kHz

Report No.: CQASZ20190800042EX-01

#Avg Type: RMS Frequency
Trig: Free Run Avg[Hold: 1001100
#Atten: 30 dB

Auto Tune

Stop 2.50000 GHz
Sweep 6.533 ms (2001 pts)

S5 60 00 =4 o o e 0 B

Freq Offset
OHz

I—
Scale Type

Lin

4

11N20/LCH

o Kirysiht Spectium Ansbyes - Seept S4

RL [ A
Center Freq 2.376000000 GHz

PHO: Fast ——

IFGain:Low

Ref 20.00 dBm

1
it obhsighdbopvet oot gt T

Start 2.31000 GHz
#Res BW 100 kHz

#VBW 300 kHz

[ sTATUS

#Avg Type: RMS Frequency
Trig: Free Run Avg[Hold: 1001100
#Atten: 30 dB

Auto Tune

Stop 2.44200 GHz
Sweep 12.67 ms (2001 pts)

Freq Offset
OHz

I—
Scale Type

Lin

11N20/HCH

o Kirysiht Spectium Ansbyes - Seept S4

RL [ A
Center Freq 2.466000000 GHz

PHO: Fast ——

IFGain:Low

Ref 20.00 dBm

Sta

#VBW 300 kHz

[ sTATUS

#Avg Type: RMS Frequency
Trig: Free Run AvglHold: 1001100
#Atten: 30 dB

Auto Tune

Stop 2.50000 GHz
Sweep 6.533 ms (2001 pts)

S5 60 00 =4 o o e 0 B

4

[ sTATUS
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Shenzhen Huaxia Testing Technology Co., Ltd
Report No.: CQASZ20190800042EX-01

5.7 RF Conducted Spurious Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d)

Test Method:

ANSI C63.10: 2013

Test Setup:

Spectrum Analyzer

oo
A ooo
oo

- oo E.U.T

Non-Conducted Table

Ground Reference Plane

Offset=cable loss+ attenuation factor

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 11Mbps of rate is the worst case of 802.11b;
54Mbps of rate is the worst case of 802.11g; 65Mbps of rate is the worst
case of 802.11n(HT20);

Only the worst case is recorded in the report.

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated

measurement.

Test Results:

Pass
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Shenzhen Huaxia Testing Technology Co., Ltd
Report No.: CQASZ20190800042EX-01

Test plot as follows:

11B_LCH_Graphs

Reference

o Kirysiht Spectium Ansbyes - Seept S4

e - 0 - i #Avg Type: RMS
Center Frog 2412000000 ,; st - Trig: Free Run AvglHold: 100100
IFGain:Low #Atten: 30 dB
MEkr1 2.41:
Ref 20.00 dBm

1

“.W\" & 1.“."““.“”}"1 t\u )

Span 40.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (B001 pts)

= EE STATUS

30MHz-10GHz

o Kirysiht Spectium Ansbyaes - Seept S4
R £,

Marker 1 4.826068500000 GHz #Avg Type: RMS Peak Search
-

st —+— 1rig: Free Run AvglHold: 28100
IFGadn #Atten: 30 dB
1 4 4 NextPeak

Next Pk Right

Ref 20.00 dBm

Next Pk Left

[gsmans 1 DC Coupled

10GHz-26GHz

| Keysight Spectrum Anabes - Saept 54 o |
RL [ A FNSE -

ke r i #Avg Type: RMS
Marker 1 25.069600000000 HZ B 1, FroaRun Av;?uofrzwuc
IFE #Atten: 30 dB

Ref 20.00 dBm

Next Pk Left

Start 10,000 GHz
#Res BW 100 kHz #VBW 300 kHz

Mkr—RefLvl

= [gEmatis 1 DC Coupled
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i Shenzhen Huaxia Testing Technology Co., Ltd
% [
TE2EM Report No.: CQASZ20190800042EX-01

11B_ MCH_ Graphs

o Kirysiht Spectium Ansbyes - Seept S4
R [ A [T}

RL [ = .
€ 43 #Avg Type: RMS
Center Frog 2437000000 ,; st - Trig: Free Run AvglHold: 100100

IFGain:Low #Atten: 30 dB

Mkr1 2.4
Ref 20.00 dBm

.1

i ol :
T m"'nﬁ,

'
i

Reference

il
. ‘-\.M\J.I

It WI., L

Pl

Center 243700 GHz Span 40.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms (B001 pts)

STATUS

o Kirysiht Spectium Ansbyes - Seept S4

ke #Avg Type: RMS
Marker 14.874921500000 Z ot or Trig: Free Run Avaitold: 17400

IFE oW #Atten: 30 dB

Ref 20.00 dBm

30MHz-10GHz

Start 0.030 GHz ' Stop 10.000 GHz

[ sTATUS

o Kirysiht Spectium Ansbyaes - Seept S4
R [ &

e #Avg Type: RMS
Center Freq 18.000000000 | R Av;?uofrswou
IFGain:Low #Atten: 30 dB
Mkr1 18.000

Ref 20.00 dBm o7

10GHz-26GHz

Stop 26.000 GHz
Sweep 1.529 § (20001 pts

Freq Offset
OHz

I—
Scale Type

Log Lin

= [gEmatis 1 DC Coupled
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Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190800042EX-01

11B_HCH

Graphs

Reference

30MHz-10GHz

o Kirysiht Spectium Ansbyes - Seept S4

RL Al =3
Center Freq 2.462000000 GHz
PHO: Fast ——
IFGadn:Low

Ref 20.00 dBm

#VBW 300 kHz

o Kirysiht Spectium Ansbyes - Seept S4

Marker 1 4924273000000 GHz
[ st ——

IFE ow

Ref 20.00 dBm

Start 0.030 GHz
? BW 100 kHz

#Avg Type: RMS
Trig: Free Run Avg[Hold: 1001100
#Atten: 30 dB

Mkr1 2.4

’ 1
wmhf"ﬁ,“ﬂ‘\s'.f\w

Span 40.00 MHz|
Sweep 4.267 ms (B001 pts)

STATUS

#Avg Type: RMS
Trig: Free Run AvgHold: 10/100

#Atten: 30 dB

Stop 10.000 GHz

#VBW 300 kHz

10GHz-26GHz

o Kirysiht Spectium Ansbyaes - Seept S4
R T &

RL [ =
Marker 1 25.654400000000 GHz
PHO: Fast ——
IFGain:Low

Ref 20.00 dBm

[ sTATUS

#Avg Type: RMS

Trig: Free Run AvgHold: 121100

#Atten: 30 4B
Mkr1 25.654 4 G
44.543 dBm)|

#VBW 300 kHz

Mkr—RefLvl

1of2

[gsmans 1 DC Coupled

|
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Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190800042EX-01

11G_LCH Graphs

Reference

30MHz-10GHz

o Kirysiht Spectium Ansbyes - Seept S4

RL Al =3
Center Freq 2.412000000 |; M R

IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

#VBW 300 kHz
o Kiryiight Spectsum Analbyass - Sevept 54
RL [ =
Marker 1 4.822579000000 GHz ;
i st —+— 1rig: Free Run

IFE oW #Atten: 30 dB

Ref 20.00 dBm

Start 0.030 GHz

#Avg Type: RMS
AvglHold: 1001100

Mkr1 2.405

Span 40.00 MHz|
Sweep 4.267 ms (B001 pts)

STATUS

#Avg Type: RMS
AvglHold: 19100

Stop 10.000 GHz

10GHz-26GHz

o Kirysiht Spectium Ansbyaes - Seept S4
R T &

RL [ =
Marker 1 25.003200000000 GHz ,
PHO: Tast —+— 1rig: Free Run
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

#VBW 300 kHz

[ sTATUS

#Avg Type: RMS
AvgHold: BI100

Stop 26.000 GHz
Sweep 1.529 5 (20001 pts;

Mkr—RefLvl

1of2

[gsmans 1 DC Coupled

|
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