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2 Test Summary

Test Item 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 & P ANSIC63.102013 | 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 | 4/ CFRPart 15, Subpart C Section | ¢ 63,10 2013 PASS
15.247 (e)
Band-edge for RF 47 CFR Part 15, Subpart C Section
o ANSI C63.10 2013 PASS
Conducted Emissions 15.247(d)
RF Conducted Spurious | 47 CFR Part 15, Subpart C Section
o ANSI C63.10 2013 PASS
Emissions 15.247(d)
Radiated Spurious 47 CFR Part 15, Subpart C Section
o 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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4 General Information

4.1 Client Information

Applicant:

Hangzhou Meari Technology Co., Ltd.

Address of Applicant:

No0.91, Chutian Road, Xixing Block, Binjiang, Hangzhou,310051
Zhejiang, CHINA

Manufacturer:

Hangzhou Meari Technology Co., Ltd.

Address of Manufacturer:

No.91, Chutian Road, Xixing Block, Binjiang, Hangzhou,310051
Zhejiang, CHINA

4.2 General Description of EUT

Product Name:

Wireless DoorBell

Model No.: Bell 7S
Trade Mark: N/A
Hardware version: V11
Software version: V2.0

Operation Frequency:

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

Channel Numbers:

IEEE 802.11b/g, IEEE 802.11n HT20: 11 Channels
IEEE 802.11n HT40: 7 Channels

Channel Separation:

5MHz

Type of Modulation:

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

IEEE for 802.11n(HT20): OFDM
IEEE 802.11n HT40: OFDM

Product Type:

[]Mobile []Portable [X] Fix Location

Test Software of EUT:

RF test (manufacturer declare )

Antenna Type IPEX Antenna
Antenna Gain 1.5dBi

Power Supply: DC3.7V from battery
Note:

1. The 433.92MHz and WIFI radios can not transmit simultaneously.

2. Please refer to the instruction manual for details.
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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 2437MHz
The Highest channel 2462MHz

Note: Software provided by client enabled the EUT to transmit and receive data at lowest, middle and
highest channel individually.

4.3 Test Environment

Operating Environment:

Temperature: 25.0°C
Humidity: 53 % RH
Atmospheric Pressure: 1001mbar

Transmitting mode:

Use test software to set the lowest frequency, the middle frequency and
the highest frequency keep transmitting of the EUT.

Note: In the process of transmitting of EUT, the duty cycle >98%.
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4.4

4.5

4.6

Description of Support Units

The EUT has been tested with associated equipment below.

Description Manufacturer Model No. Remark FCC certification
d SHENZHEN TIANYIN
Adapter ELECTRONICS CO.,LTD TPA-46B050100UU AC-DC SDOC

/ / / /

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

. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
* CNAS (No. CNAS L5785)

CNAS has accredited Shenzhen Huaxia Testing Technology Co., Ltd. Shenzhen Branch EMC
Lab to ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration
Laboratories (CNAS-CLO1 Accreditation Criteria for the Competence of Testing and Calibration
Laboratories) for the competence in the field of testing.

* 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
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4.7

4.8

None.

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
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:

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 3x10°® (1)
5 Duty cycle 0.6 %. 1)
6 Occupied Bandwidth 1.1% Q)
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 %. D)
13 time 0.6 %. Q)
14 Frequency Error 5.5Hz Q)

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Deviation from Standards

4.9 Abnormalities from Standard Conditions

None.

4.10

None.

Other Information Requested by the Customer
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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
AFS4-00010300-18-10P-
2018/9/26 | 2019/9/25
Preamplifier MITEQ 4 CQA-035
AMF-6D-02001800-29-
. 2018/11/2 | 2019/11/1
Preamplifier MITEQ 20P CQA-036
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 Co19 2018/9/26 | 2019/9/25
Coaxial Cable
(Below 1GHz) CQA N/A C020 2018/9/26 | 2019/9/25
Spectrum analyzer Agilent E4440A CQA-103 | 2018/10/28 | 2019/10/27
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
Power Panel Agilent N1918A CQA-074 | 2018/9/26 | 2019/9/25
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
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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:

e

The antenna is internal antenna. The best case gain of the antenna is 1.5dBi.
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5.2 Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.207

Test Method:

ANSI C63.10: 2013

Test Frequency Range:

150kHz to 30MHz

Limit:

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)

2)

3)

4)

5)

The mains terminal disturbance voltage test was conducted in a shielded
room.

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.

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,

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.

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

Test Setup:

Shielding Room

Test Receiver

|
) B e I A

80cm

:| LISN2 |—>Ac ains

Ground Reference Plane

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates at lowest, middle and
highest channel.

Final Test Mode:

Through Pre-scan, find the 1Mbps of rate of 802.11b at highest channel is the
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worst case.

Only the worst case is recorded in the report.

Test Voltage:

AC120V/60Hz

Test Results:

Pass

Measurement Data

Live Line:
800 dBuV
\ FCC Part 158 Conduction(@P)
I
FCC Part 158 Conduction(AVG]
\ |
a0
P
i | W o L P
MFW{MW MNWPM Hmlﬂw %‘ﬁl i L'\ h/r l‘i.-,mﬁ
0.0
0.150 05 MHz) 5 20.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuY dB  Detector Comment
1" 01620 4721 -0.13 4708 6536 -1828 QP
2 0.1620  36.00 -0.13 3587 5536 -1949  AVG
3 01980 4292 -0.13 4279 6369 -2090 QP
4 0.1980  30.81 -0.13 3068 5369 -23.01 AVG
5 04460 2355 -0.02 2353 46085 2342 AVG
6 04540 3579 -0.02 3BT77 5680 2103 QP
7 0.7780 19.35 -0.07 19.28 4600 -2672  AVG
8 07940 3015 -0.07 3008 5600 -2592 QP
9 54499 19.70 -0.23 1947 5000 -3053 AVG
10 55339 32869 -0.24 3245 6000 -2755 QP
11 134139 2264 -0.16 2248 5000 2752  AVG
12 13.5899 3471 -017 3454 6000 -2546 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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Neutral Line:
Bo0 dBuV

FCC Part 158 |Conduction[AVG]

\ FCC Part 156 Conduction[3P]

40

V\u\ i | |

il JJ F"m o
I MMMWAMAMWWw«w»«--«-w“*”\wﬁw‘"’“ \\‘__J-ff“*‘w- -

| AV

uo|
0.150 05 MHz] 5 20.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Owver
MHz dBuv dB dBuv dBuv dB Detector Comment
1 01580 4944 -0.13 48 31 6556 -1625 QP
2" 0.1580 39.87 -0.13 39.74 5556 1582 AVG
3 01500 4549 -0.13 45 36 6403 -1867 QP
4 0.1900  29.26 -0.13 2913 5403 2490 AVG
5 0.3059 36.97 -0.01 36.96 60.08 -2312 QP
6 03059 2440 -0.01 2439 50.08 -2569 AVG
7 0.4500 3497 -0.02 34.95 5687 -2192 QP
8 0.4580 30.05 -0.02 3003 4673 -1670 AVG
9 5.3578 31.61 -0.23 31.28 6000 2862 QP
10 54818 2020 -0.23 19.97 50.00 -30.03 AVG
11 133018 23.38 -0.15 23.23 50.00 2677  AVG
12 13.4338 3398 -0.16 33.82 60.00 -26.18 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:

Power
EUT
Meter

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;

6Mbps of rate is the worst case of 802.11g; 6.5Mbps of rate is the worst case
of 802.11n(HT20); 13.5Mbps of rate is the worst case of 802.11n(HT40);

Only the worst case is recorded in the report.

Limit: 30dBm
Test Results: Pass
WIFI
Type Test Peak Output Power | Average Output Limit (@Bm) Result
channel (dBm) Power dBm)
Lowest 16.385 13.396
802.11b Middle 15.503 12.483 30.00 Pass
Highest 15.664 12.644
Lowest 15.173 7.492
802.11g Middle 14.874 7.371 30.00 Pass
Highest 15.196 7.659
Lowest 14.803 7.5
802.11n(HT20) Middle 14.522 7.245 30.00 Pass
Highest 14.834 7.516
Lowest 12.245 4.787
802.11n(HT40) Middle 12.321 4.926 30.00 Pass
Highest 12.349 5.026

Note: 1.The test results including the cable lose.

Page:14 of 65




CQ‘A Shenzhen Huaxia Testing Technology Co., Ltd

| u
1E = E Report No.: CQASZ20190600024EX-01

5.4 6dB Occupy Bandwidth

Test Requirement: 47 CFR Part 15C Section 15.247 (a)(2)
Test Method: ANSI C63.10: 2013
Spectrum Analyzer
e |
A~ | ODE
(== e |
il =1t E.U.T
L |
Test Setup: Non-Conducted Table

Ground Reference Plane

Offset=cable loss+ attenuation factor

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

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;
6Mbps of rate is the worst case of 802.11g; 6.5Mbps of rate is the worst case

Final Test Mode: of 802.11n(HT20); 13.5Mbps of rate is the worst case of 802.11n(HT40);
Only the worst case is recorded in the report.
Limit: = 500 kHz
Test Results: Pass

Measurement Data

Type Ohannel 6dB Bandwidth (MHz) Limit (KHz) Result
Lowest 10.061

802.11b Middle 10.102 =500 Pass
Highest 10.075
Lowest 16.581

802.11g Middle 16.563 =500 Pass
Highest 16.555
Lowest 17.835

802.11n(HT20)0 Middle 17.850 =500 Pass
Highest 17.832
Lowest 36.527

802.11n(HT40)0 Middle 36.512 =500 Pass
Highest 36.525
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Test plot as follows:

Report No.: CQASZ20190600024EX-01

Graphs_6dB Occupy Bandwidth

11B/LCH

11B/MCH

11B/HCH

[ Keysight Spectrum Analyzer - Occupied BW
i RL RF AC CORREC
Center Freq 2.412000000 GHz

#IFGain:Low

w»— 1rig: Free Run

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

SENSE:INT] [

ALIGN AUTO _[09:37:32 AMJun 21, 2019

Center Freq: 2.412000000 GHz

#Atten: 30 dB

#VBW 300 kHz

Total Power

15.188 MHz

Transmit Freq Error
x dB Bandwidth

29.319 kHz
10.06 MHz x dB

% of OBW Power

Radio Std: None

AvglHold: 100/100

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms

20.1 dBm

99.00 %
-6.00 dB

#IFGain:Low

Ref 20.00 dBm

Occupied Bandwidth

NT| [

ALIGN AUTO __|09:39:25 AMJun 21, 2019

2.437000000 GHz
Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

15.159 MHz

Transmit Freq Error
x dB Bandwidth

ccupied BW

57.688 kHz
10.10 MHz xdB

% of OBW Power

Radio Std: None

AvglHold: 100/100

Radio Device: BTS

Span 40 VHz
Sweep 3.867 ms|

19.3 dBm

99.00 %

AC CORREC
Center Freq 2.462000000 GHz

=
#IFGain:Low

Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

SENSE:INT] [

ALIGN AUTO _[09:40:54 AMJun 21, 2019

Center Freq: 2.462000000 GHz
Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

15.188 MHz

Transmit Freq Error
x dB Bandwidth

75.757 kHz
10.08 MHz x dB

% of OBW Power

Radio Std: None

AvglHold: 100/100

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms

19.4 dBm

99.00 %

=R

Frequency

Center Freq
2.412000000 GHz

CF Step

Freq Offset|
0 Hz|

Frequency

Center Freq
2.437000000 GHz|

CF Step

Frequency

Center Freq
2.462000000 GHz

Freq Offset|
0 Hz|
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11G/HCH

Shenzhen Huaxia Testing Technology Co., Ltd

[ Keysight Spectrum Analyzer - Occupied B

Report No.: CQASZ20190600024EX-01

——
#IFGain:Low

Ref 10.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

[
Center Freq: 2.412000000 GHz
Trig: Free Run
#Atten: 30 dB

16.513 MHz

Transmit Freq Error
x dB Bandwidth

[ Keysight Spectrum Analyzer - Occupied BW

15.290 kHz
16.58 MHz

SENSE:INT|

ALIGN AUTO

[09:42:17 AMJun 21, 2019

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Radio Std: None Frequency

AvglHold: 100/100

Radio Device: BTS

Center Freq
2.412000000 GHz|

Span 40 VHz
Sweep 3.867 ms|

14.2 dBm

Freq Offset
99.00 % el
-6.00 dB

i RL RF A

C
Center Freq 2.437000000 GHz

#IFGain:Low

Ref 10.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

ORREC

16.498 MHz

Transmit Freq Error
x dB Bandwidth

[ Keysight Spectrum Analyzer - Occupied B

32.950 kHz
16.56 MHz

[
Center Freq: 2.437000000 GHz
—»— 1rig: Free Run
#Atten: 30 dB

SENSE:INT]

ALIGN AUTO

[09:43:33 AMJun 21, 2019

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None Frequency

AvglHold: 100/100

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms

14.0 dBm

Freq Offset

99.00 % OiH

i RL RE 500 AC

Center Freq 2.462000000 GHz

#IFGain:Low

Ref 10.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

CORREC

16.483 MHz

Transmit Freq Error
x dB Bandwidth

29.882 kHz
16.55 MHz

|
Center Freq: 2.462000000 GHz
e Trig: Free Run
#Atten: 30 dB

SENSE:INT|

ALIGN AUTO

[09:45:04 AMJun 21, 2019

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Radio Std: None Frequency

AvglHold: 100/100

Radio Device: BTS

Span 40 MHz

Sweep 3.867 ms Eristep)

14.3 dBm

Freq Offset
99.00 % ol
-6.00 dB
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11IN20/LCH

11N20/MCH

11N20/HCH

Shenzhen Huaxia Testing Technology Co., Ltd

[ Keysight Spectrum Analyzer - Occupied B

Report No.: CQASZ20190600024EX-01

——
#IFGain:Low

Ref 10.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

[
Center Freq: 2.412000000 GHz
Trig: Free Run
#Atten: 30 dB

17.711 MHz

Transmit Freq Error
x dB Bandwidth

[ Keysight Spectrum Analyzer - Occupied BW

33.547 kHz
17.83 MHz

SENSE:INT|

ALIGN AUTO

[09:46:41 AMJun 21, 2019

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Radio Std: None Frequency

AvglHold: 100/100

Radio Device: BTS

Center Freq
2.412000000 GHz|

Span 40 VHz
Sweep 3.867 ms|

14.2 dBm

Freq Offset
99.00 % el
-6.00 dB

i RL RF A

C
Center Freq 2.437000000 GHz

#IFGain:Low

Ref 10.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

ORREC

17.710 MHz

Transmit Freq Error
x dB Bandwidth

[ Keysight Spectrum Analyzer - Occupied B

49.956 kHz
17.85 MHz

[
Center Freq: 2.437000000 GHz
—»— 1rig: Free Run
#Atten: 30 dB

SENSE:INT]

ALIGN AUTO

[09:48:16 AMJun 21, 2019

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None Frequency

AvglHold: 100/100

Radio Device: BTS

Span 40 MHz
Sweep 3.867 ms

14.0 dBm

Freq Offset

99.00 % OiH

i RL RE 500 AC

Center Freq 2.462000000 GHz

#IFGain:Low

Ref 10.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

CORREC

17.706 MHz

Transmit Freq Error
x dB Bandwidth

35.694 kHz
17.83 MHz

|
Center Freq: 2.462000000 GHz
e Trig: Free Run
#Atten: 30 dB

SENSE:INT|

ALIGN AUTO

[09:50:54 AMJun 21, 2019

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Radio Std: None Frequency

AvglHold: 100/100

Radio Device: BTS

Span 40 MHz

Sweep 3.867 ms Eristep)

14.2 dBm

Freq Offset
99.00 % ol
-6.00 dB
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11N40/LCH

11N40/MCH

11N40/HCH

Shenzhen Huaxia Testing Technology Co., Ltd

[ Keysight Spectrum Analyzer - Occupied B

Report No.: CQASZ20190600024EX-01

——
#IFGain:Low

Ref 10.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

[
Center Freq: 2422000000 GHz
Trig: Free Run
#Atten: 30 dB

36.129 MHz

Transmit Freq Error
x dB Bandwidth

[ Keysight Spectrum Analyzer - Occupied BW

56.469 kHz
36.53 MHz

SENSE:INT|

ALIGN AUTO

[09:53:37 AMJun 21, 2019

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Radio Std: None Frequency

AvglHold: 100/100

Radio Device: BTS

Center Freq
2.422000000 GHz|

Span 80 VHz
Sweep 7.667 ms|

11.6 dBm

Freq Offset
99.00 % el
-6.00 dB

i RL RF A

C
Center Freq 2.437000000 GHz

#IFGain:Low

Ref 10.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

ORREC

36.139 MHz

Transmit Freq Error
x dB Bandwidth

[ Keysight Spectrum Analyzer - Occupied B

50.614 kHz
36.51 MHz

[
Center Freq: 2.437000000 GHz
—»— 1rig: Free Run
#Atten: 30 dB

SENSE:INT]

ALIGN AUTO

[09:55:19 AMJun 21, 2019

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None Frequency

AvglHold: 100/100

Radio Device: BTS

Span 80 MHz
Sweep 7.667 ms

11.8 dBm

Freq Offset

99.00 % OiH

i RL RE 500 AC

Center Freq 2.452000000 GHz

#IFGain:Low

Ref 10.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

CORREC

36.123 MHz

Transmit Freq Error
x dB Bandwidth

55.906 kHz
36.52 MHz

|
Center Freq: 2.452000000 GHz
e Trig: Free Run
#Atten: 30 dB

SENSE:INT|

ALIGN AUTO

[09:57:06 AMJun 21, 2019

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Radio Std: None Frequency

AvglHold: 100/100

Radio Device: BTS

Span 80 MHz

Sweep 7.667 ms Eristep)

11.9 dBm

Freq Offset
99.00 % ol
-6.00 dB
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Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190600024EX-01

5.5 Power Spectral Density

Test Requirement:

47 CFR Part 15C Section 15.247 (e)

Test Method:

ANSI C63.10: 2013

Test Setup:

Spectrum Analyzer

e o |
"‘\\ o o Y o
| o

A RO

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:

Only the worst case is recorded in the report.

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;

6Mbps of rate is the worst case of 802.11g; 6.5Mbps of rate is the worst case
of 802.11n(HT20); 13.5Mbps of rate is the worst case of 802.11n(HT40);

Limit: <8.00dBm/3kHz
Test Results: Pass
Measurement Data
Type Channel Power Spectral Limit Result
Density (dBm/3KHz) (dBm/3KHz)

Lowest -16.750

(0802.11b Middle -17.532 8 Pass
HighOst -17.351
Lowest -19.138

802.11g Middle -19.349 8 Pass
Highest -19.064
Lowest -19.766

802.11n(HT20) Middle -19.863 8 Pass
Highest -19.607
Lowest -24.257

802.11n(HT40) Middle -23.363 8 Pass
Highest -24.069
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Test plot as follows:

Graphs

[ Keysight Spenvum Analyze Swept SA I |- |l
RL AC [ CORREC SENSE:INT] ALIGN AUTG
Center Freq 2 412000000 GHz X #Avg Type: RMS
PNQ: Fast ~—»— Trig: Free Run Avg|Hold: 3/3
IFGain:Low #Atten: 30 dB

10 dBIdIV Ref 20.00 dBm

11B/LCH

CF Step
1.509150 MHz
Man

| S |
Freq Offset

Center 2.412000 GHz Span 15.09 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.601 s (501 pts) _

[ Keysight Spedmm Analyzev Swept SA
RL 50Q AC CORREC SENSE:INT| [ ALIGN AUTO 09:39:32 AM Jun 21, 2019
Center Freq 2 437000000 GHz #Avg Type: RMS
PRO: Fast = Trig: Free Run AvglHold: 3/3
|FGain:Low #Atten: 30 dB

10 dBI’dlv Ref 20.00 dBm

Center Freq
2.437000000 GHz|

StartFreq
2.429423500 GHz

Stop Freq

11B/MCH '

CF Step
1.515300 MHz
Auto Man

||
Freq Offset

P
#VBW 9.1 kHz Sweep 1.608s (501 pts)l _

STATUS

Keyslghl Spectrum Analyzer - Swept SA
RF AC | CORREC SENSE:INT] ALTGN AUTG__[09:4L:00 AM
Center Freq 2.462000000 GHz #Avg Type: RMS
PNQ: Fast ~—»— Trig: Free Run Avg|Hold: 3/3
IFGain:Low #Atten: 30 dB

Mkr1 2.462 79 GHZ]
10 dBrdlv Ref 20.00 dBm -17.351 dBm

Center Freq

2.462000000 GHz|

StartFreq
2.454443750 GHz

Stop Freq|

11B/HCH = T

CF Step
1511250 MHz
Auto Man

Freq Offset|
0 Hz|

Scale Type

Span 15.11 MHz
#VBW 9.1 kHz Sweep 1.604 s (501 pts)

IM 56 [ STATUS
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[ Keysight Spectrum Analyzer - Swept SA
L RF 509Q AC CORREC SENSE:INT| 1 ALIGN AUTO 09:42:28 AM Jun 21, 2019
Center Freq 2.412000000 GHz . #Avg Type: RMS
PNo:Tast > Trig: FreeRun AvglHold: 3/3
IFGain:Low #Atten: 30 dB

10 dBidiv.  Ref 20.00 dBm
Log

2.412000000 GHz

StartFreq
2.399564250 GHz

Stop Freq

116/LCH 2.424435750 GHz|

CF Step
2.487150 MHz
Auto Man

Freq Offset

0 Hz|
[
Scale Type

Span 24.87 MHz

Log Lin
#VBW 9.1 kHz Sweep 2.639 s (501 pts)| _

STATUS

[ Keysight Spectrum Analyzer - Swept SA
RL RF AC | CORREC SENSE:INT] [ ALIGNAUTO  [09:43:43 AMJun 21,2019
Center Freq 2.437000000 GHz ) #Avg Type: RMS
PNQ: Fast —»— Trig: Free Run Avg|Hold: 3/3
IFGain:Low #Atten: 30 dB

Bidiv  Ref 20.00 dBm

10 di
Log

11G/MCH 2.449422250 GHz|

CF Step

2.484450 MHz

Auto Man
 e—-
Freq Offset
0 Hz|
|
Scale Type

Span 24.84 MHz

Sweep 2.636 s (501 pts) _

SENSE:INT| [ ALIGN AUTO
#Avg Type: RMS
PRO: Fast —» Trig: Free Run AvglHold: 3/3
IFGain:Low #Atten: 30 dB

10 dBidiv.  Ref 20.00 dBm
Log

11G/HCH

CF Step
2.483250 MHz
Man

Freq Offset
0 Hz|

Scale Type

Span 24.83 MHz |53 Lin

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 2.635 s (501 pts)
usc| sTaTUS
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[ Keysight Spectrum Analyzer - Swept SA
L RF Q  AC CORREC SENSE:INT|
Center Freq 2.412000000 GHz .
PNO: Fast ~—+— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

1 ALIGN AUTO
#Avg Type: RMS
AvglHold: 3/3

2.412000000 GHz

StartFreq
2.398623750 GHz

Stop Freq
2.425376250 GHz

CF Step
2675250 MHz
Auto Man

Freq Offset

0 Hz|
[
Scale Type

Span 26.75 MHz

Log Lin
Sweep 2.839 s (501 pts)| _

STATUS

#VBW 9.1 kHz

[ Keysight Spectrum Analyzer - Swept SA
RL R AC | CORREC SENSE:INT] ALIGN AUTO

Center Freq 2.437000000 GHz

10 dBidiv. - Ref 20.00 dBm
Log

PNQ: Fast —»— Trig: Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 3/3

Mkr1 2.429 24 GHz

-19.863 dBm

Span 26.78 MHz

2.450387500 GHz|

CF Step
2677500 MHz
Auto Man

Freq Offset|

0 Hz|
|
Scale Type

Sweep 2.841 s (501 pts) _

11N20/HCH

[ Keysight Spectrum Analyzer - Swept SA

L RF AC
Center Fre

#Res BW 3.0 kHz

MsG

SENSE:INT|

ALIGN AUTO

09:51:04 AMJun 21, 2019

e Trig: Free Run

IFGain:Low #Atten: 30 dB

#VBW 9.1 kHz

#Avg Type: RMS
AvglHold: 3/3

Sweep

STATUS

Span 26.75 MHz

2.838 s (501 pts |

CF Step
2674800 MHz
Man

Freq Offset
0 Hz|

Scale Type

Log Lin|
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[ Keysight Spectrum Analyzer - Swept SA
L RF 509Q AC CORREC SENSE:INT| 1 ALIGN AUTO 09:53:56 AM Jun 21, 2019
Center Freq 2.422000000 GHz . #Avg Type: RMS
PNo:Tast > Trig: FreeRun AvglHold: 3/3
IFGain:Low #Atten: 30 dB

2.422000000 GHz

StartFreq
2.394604750 GHz

Stop Freq

11N40/LCH 2.449395250 GHz|

CF Step
5.479050 MHz
Auto Man

Freq Offset

0 Hz|
[
Scale Type

Span 54.79 MHz

Log Lin
#VBW 9.1 kHz Sweep 5.813 s (501 pts)| _

[ Keysight Spectrum Analyzer - Swept SA
RL R AC [ CORREC SENSE:INT] [ ALIGNAUTO  [09:55:39 AMJun 21,2019
Center Freq 2.437000000 GHz X #Avg Type: RMS
PNQ: Fast —»— Trig: Free Run Avg|Hold: 3/3
IFGain:Low #Atten: 30 dB

10 dBidiv. - Ref 20.00 dBm
Log

11N40/MCH ' _ 2es4501000 5

CF Step
5.476800 MHz
Auto Man

Freq Offset|
0 Hz|

| il |
Scale Type

Span 54.77 MHz

Sweep 5.811s (501 pts) _

SENSE:INT| [ ALIGN AUTO
#Avg Type: RMS
PRO: Fast —» Trig: Free Run AvglHold: 3/3
IFGain:Low #Atten: 30 dB

10 dBidiv.  Ref 20.00 dBm
Log

L[]
11N40/HCH : Mnmhmm
I

CF Step
5.478750 MHz
Man

Freq Offset
0 Hz|

Scale Type

Span 54.79 MHz |53 Lin

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 5.813 s (501 pts)
usc| sTaTUS
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Report No.: CQASZ20190600024EX-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

o e |
Aw | O3

= ==
o o e |

(==Y 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 1Mbps of rate is the worst case of 802.11b;
6Mbps of rate is the worst case of 802.11g ; 6.5Mbps of rate is the worst case
of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of 802.11n(HT40);
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

Page:25 of 65




Shenzhen Huaxia Testing Technology Co., Ltd
! LY
1||-=. E JE ;“ Report No.: CQASZ20190600024EX-01

Test plot as follows:

Graphs

[ Keysight Speﬂvum Analyzev Swept SA
RL 500 AC | CORREC SENSE:INT] ALIGN AUTG [09:37:43 AM
Center Freq 2 376000000 GHz ) #Avg Type: RMS R
PNQ: Fast ~—»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

10 dBidiv___ Ref 20.00 dBm
Log

11B/LCH

CF Step
13.200000 MHz
Auto Man

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »
1 INEEEEE 2. asn 000 GHz 56 935 dgm [ [ ]
2 N [1]f] 2.400 000 GHz 32130dBm| | [}

rrr— - ] FreqOffset

2.411 508 GHz 3160dBm| [ [ ]

I B =

S2o0eNON AW

=
@
o]

[ Keysight Spedmm Analyzev Swept SA
RL 50Q AC SENSE:INT| [ ALIGN AUTO
Center Freq 2 466000000 GHz . #Avg Type: RMS
o Trig: Free Run AvglHold: 100/100
IFGaintlow #Atten: 30 dB

10 dEidiv__ Ref 20.00 dBm
Log

Center Freq
2.466000000 GHz|

StartFreq
2.432000000 GHz

11B/HCH wopesndon’ ] — = S

Start 243200 GHz £ CF Step
6.800000 MHz
Man

Auto

NKR MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE  ~

Il 2 45: 500 GHz 57 545 dBm

Freq Offset
0 Hz|

Scale Type

SooeNONEL

=
@
&

Keyslghl Spectium Analyzer - Swept SA
RF 500 AC | CORREC SENSE:INT] ALTGN AUTC  [09:42:31 AMJun 21, 2019
#Avg Type: RMS R
: F w»— 1rig: Free Run Avg|Hold: 100/100
IFGain:| Law #Atten: 30 dB

10 dBidiv__ Ref 20.00 dBm
Log

Center Freq
2.376000000 GHz

StartFreq
2.310000000 GHz

116/LCH o PP T YT TN m eyl -i 2.442;:;;?:;:(:

Stop 2.44200 GHz CF Step
Sweep 12.67 ms (2001 pts) |IREEL e

Auto Man
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 MEEREE A S —
N T 7400000 GHz | 40332dBm[ | | ]
5 | I S E E— Freq Offset

4 EREE 2.411706 GHz 586dBm| | [ ] 0 Hz|
5 E
6 | il |
7
8 Scale Iype
9
10 Loy Li
1 2 —

g
8
a
5
H
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Keyslghl Spedmm Analyzev Swﬁpl SA

SENSE:INT| [ ALIGN AUTO
#Avg Type: RMS
"Fast —r- Trig: FreeRun AvglHold: 100/100
IFGainiLow #Atten: 30 dB

10 dBidiv__ Ref 20.00 dBm
Log

2.466000000 GHz

StartFreq
2.432000000 GHz

) o M op Fre:
11G/HCH ’ B et 2.500;:10’;:@;:

Stop 2.50000 GHz CF Step
Sweep 6.533 ms (2001 pts), 6.800000 MHz
Auto Man

MKR| MODE FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~
E 2. 453 500 GHz 58. ao7 dBm
2.500 000 GHz 60.435 dBm ———
I A FreqOffset

l] 2.466 408 GHz -5.400 dBm ——_ 0Hz
) =

Scale Type

So0eNON A LN

=
@
&

SENSE:INT] [ ALIGN AUTO | 09:46:54 AM
#Avg Type: RMS R
—»— 1rig: Free Run Avg|Hold: 100/100
IFGam Low #Atten: 30 dB

10 dBidiv__Ref 20.00 dBm
Log

11N20/LCH

Stop 2.44200 GHz
Sweep 12.67 ms (2001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE  »

S2o0eNON AW

=
@
o]

SENSE:INT| [ ALIGN AUTO __ |09:51:07 AM
#Avg Type: RMS TR
o Trig: Free Run AvglHold: 100/100
IFGaintlow #Atten: 30 dB

10 dBidiv__ Ref 20.00 dBm
Log

11N20/HCH

Stop 2.50000 GHz
Sweep 6.533 ms (2001 pts), 6.800000 MHz
uto Man
MKR| MODE FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~
1 T E Y T N —— |
2 2.500 000 GHz -60.465 dBm ———
3 1 Freq Offset
4 2.451 410 GHz -6.072 dBm ——_
5 - 7 =
6
7
8
9
10
1 | [ [ &
3 v
Msc [ sTatus
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KEySlghlSpEdmm Analyzev SWEpm\

SENSE:INT| [ ALIGN AUTO  |09:54:00 AMJun 21,2019
#Avg Type: RMS

"Fast —r- Trig: FreeRun AvglHold: 100/100
IFGain:Low #Atten: 30 dB

TP
per RINNNINEY

Ref 20.00 dBm

2.396000000 GHz

StartFreq
2.310000000 GHz

Stop Freq

11N40/LCH (s Mo s i 2.482000000 GHz,

Start 2.31000 GHz Stop 2.43200 GHz

CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 16.53 ms (2001 pts), 17.200000 MHz
Auto Man

SCL X G FUNCTION | FUNCTION WIDTH FUNCTION VALUE

E 2.390 000 GHz -59.419 dBm
2.400 000 GHz 43358dBm| [ |
1 FreqOffset

]
| £ 2.426 100 GHz A1223dBm| [ 1 0000} 0Hz
)

MKR| MODE TRC|

Scale Type

Toerms

SENSE:INT] [ ALIGN AUTO |09:57:28 AMJun 21, 2019
#Avg Type: RMS TRACH 4
—»— 1rig: Free Run Avg|Hold: 100/100 TP
oer NIV

IFGam Low #Atten: 30 dB
Mkr2 2.500 000 GHz|
-59.506 dBm

Ref 20.00 dBm

31,11 o)

llN40/HCH 2.500000000 GHz|

Start 2.39200 GHz Stop 2.50000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 10.40 ms (2001 pts), 10.800000 MHz
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE - Auto =
© T N ¥ T Y Y Y T — |
PI N [ f|  2600000GHz| -69.506dBm| |
Freq Offset
[ B
|
Scale Type
[ [ [ [ [ N ] Lt
msc [ /sTATUS
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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

Oooo
/\\ o o o
Oooo

F] =2 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 1Mbps of rate is the worst case of 802.11b;
6Mbps of rate is the worst case of 802.11g; 6.5Mbps of rate is the worst case
of 802.11n(HT20); 13.5Mbps of rate is the worst case of 802.11n(HT40);
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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Test plot as follows:

11B LCH Graphs
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Remark:
Pretest 9kHz to 25GHz, find the highest point when testing, so only the worst data were shown in the test
report. Per FCC Part 15.33 (a) and 15.31 (0) ,The amplitude of spurious emissions from intentional radiators

which are attenuated more than 20 dB below the permissible value need not be reported unless specifically

required elsewhere in this part.
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5.8 Radiated Spurious Emissions

Test Requirement:

47 CFR Part 15C Section 15.209 and 15.205

Test Method:

ANSI C63.10 2013

Test Site: Measurement Distance: 3m (Semi-Anechoic Chamber)

Frequency Detector RBW VBW Remark
0.009MHz-0.090MHz Peak 10kHz 30kHz Peak
0.009MHz-0.090MHz Average 10kHz 30kHz Average
0.090MHz-0.110MHz Quasi-peak 10kHz 30kHz Quasi-peak

Receiver Setup: 0.110MHz-0.490MHz Peak 10kHz 30kHz Peak
0.110MHz-0.490MHz Average 10kHz 30kHz Average
0.490MHz -30MHz Quasi-peak 10kHz 30kHz Quasi-peak
30MHz-1GHz Quasi-peak 100 kHz 300kHz Quasi-peak
Above 1GHz Peak 1MHz 3MHz Peak
Peak 1MHz 10Hz Average
Frequency Field strength Limit Remark Measurement
(microvolt/meter) | (dBuV/m) distance (m)
0.009MHz-0.490MHz 2400/F(kHz) - - 300
0.490MHz-1.705MHz 24000/F(kHz) - - 30
1.705MHz-30MHz 30 - - 30
30MHz-88MHz 100 40.0 Quasi-peak 3
Limit: 88MHz-216MHz 150 435 Quasi-peak 3
216MHz-960MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1GHz 500 54.0 Average 3

Note: 15.35(b), Unless otherwise specified, the limit on peak radio frequency
emissions is 20dB above the maximum permitted average emission limit
applicable to the equipment under test. This peak limit applies to the total peak

emission level radiated by the device.
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150cm

Test Setup: |
RX Antenna
< 3m =
: EL:JT J/TmTallg 1IT'I'I
0.8m
Ground Plane
Receiver | |
Figure 1. Below 30MHz
AR T
[ l
[ 1
| - T
< T ;
; ) _ EUT , > \‘
!

% ] ‘ (Turntable) | Ground Reference Plane

(Tumtable) ‘

Test Recever [ - o o

(%
Ground Refeterce Plane
Test Rccewc-l"{f ;iuH ;E; Contoller

Figure 2. 30MHz to 1GHz

Figure 3. Above 1 GHz

Test Procedure:

a.

1) Below 1G: The EUT was placed on the top of a rotating table 0.8
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest radiation.
2) Above 1G: The EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest radiation.
Note: For the radiated emission test above 1GHz:
Place the measurement antenna away from each area of the EUT
determined to be a source of emissions at the specified measurement
distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization
oriented for maximum response. The measurement antenna may have to
be higher or lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for receiving the
maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m
to 4 m above the ground or reference ground plane.

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 antenna height 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(for
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the test frequency of below 30MHz, the antenna was tuned to heights 1
meter) and the rotatable table was turned from 0 degrees to 360 degrees
to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f.  If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet.

g. Testthe EUT in the lowest channel ,the middle channel ,the Highest
channel

h. Repeat above procedures until all frequencies measured was complete.

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates.
Transmitting mode, Charge + Transmitting mode.

Final Test Mode:

Pretest the EUT at Transmitting mode and Charge +Transmitting mode, found
the Charge +Transmitting mode which it is worse case

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;
6Mbps of rate is the worst case of 802.11g ; 6.5Mbps of rate is the worst case
of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of 802.11n(HT40)

For below 1GHz, through Pre-scan, find the 1Mbps of rate of 802.11b at
highest channel is the worst case.

Only the worst case is recorded in the report.

Test Results:

Pass
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5.8.1 Radiated emission below 1GHz

30MHz~1GHz

Test mode: Charge +Transmitting Vertical

800  dBuV/m

FLL Part 158 BE 3m

Hargin & dB

£l

oo

30.000 4D 50 ED 70 20 [MHz] 300 400 500 GO0 FOO 1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Owver
MHz dBuv dB/m dBuVim dBuVvim dB Detector

1 52.0251 3786 1878 19.08 40.00 -2092 QF
2 62.6507 3209 1895 13.14 40.00 -2686 QF
3 1654866 4126  -13.23 2803 4350 1547 QF
4 192.4186 3844  -14.21 2423 4350 1927 QF
5
6

* 5451826 4480 -6.03 3877 4500 723 QF
645.1195  36.34 -4.10 3224 45.00 -1376 QF

Remark:

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Factor= Antenna Factor + Cable Factor — Preamplifier Factor,

Level = Read Level + Factor,

Over Limit=Level-Limit Line.
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‘ Test mode: ‘ Charge +Transmitting Horizontal
0.0  dBu¥/m
FCC Part 158 RE 3m |
Haigin -G dB N
w | : . |8
| 3 |
1 2
oo
30.000 40 50 60 70 80 [MHz]) 300 400 500 600 7OO 1000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Civer
MHz dBuv dBim dBuVim dBu'fm dB Detector
1 456948 3575 -15.68 2007 4000 -1993 AQF
2 55.6094 3948 -18.89 2059 4000 -1941 QP
3 1951365 4531 -13.43 31.88 4350 -1162 AQF
4 3325187 44726 -10.30 33.96 4600 -1204 QP
5 417 6411 45.46 -8.15 3731 4600 -869 AQF
6 *  b451826 4527 -5.53 3974 4600 B26 QF

Remark:

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Factor= Antenna Factor + Cable Factor — Preamplifier Factor,

Level = Read Level + Factor,

Over Limit=Level-Limit Line.
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5.8.2 Transmitter emission above 1GHz

Test mode: 802.11b(1Mbps) Test channel: Lowest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
4824.000 62.83 -4.26 58.57 74 -15.43 PK H
4824.000 59.89 -4.26 55.63 74 -18.37 AV H
7236.000 60.14 1.18 61.32 74 -12.68 PK H
7236.000 59.27 1.18 60.45 74 -13.55 AV H
4824.000 60.96 -4.26 56.70 74 -17.30 PK \
4824.000 59.20 -4.26 54.94 74 -19.06 AV \
7236.000 59.10 1.18 60.28 74 -13.72 PK \Y
7236.000 59.53 1.18 60.71 74 -13.29 AV V
Test mode: 802.11b(1Mbps) Test channel: Middle
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV

4874.000 60.81 -4.12 56.69 74 -17.31 PK H
4874.000 58.60 -4.12 54.48 74 -19.52 AV H
7311.000 59.22 1.46 60.68 74 -13.32 PK H
7311.000 59.03 1.46 60.49 74 -13.51 AV H
4874.000 61.40 -4.12 57.28 74 -16.72 PK \%
4874.000 59.67 -4.12 55.55 74 -18.45 AV \%
7311.000 59.32 1.46 60.78 74 -13.22 PK \%
7311.000 60.06 1.46 61.52 74 -12.48 AV \%
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Test mode: 802.11b(1Mbps) Test channel: Highest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MH2) (dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV

4924.000 62.58 -4.03 58.55 74 -15.45 PK H
4924.000 58.38 -4.03 54.35 74 -19.65 AV H
7386.000 59.70 1.66 61.36 74 -12.64 PK H
7386.000 59.76 1.66 61.42 74 -12.58 AV H
4924.000 63.46 -4.03 59.43 74 -14.57 PK V
4924.000 59.99 -4.03 55.96 74 -18.04 AV V
7386.000 58.97 1.66 60.63 74 -13.37 PK V
7386.000 59.33 1.66 60.99 74 -13.01 AV V
Remark:

1) The 1Mbps of rate of 802.11b is the worst case.

2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor

3) Scan from 9kHz to 25GHz, The disturbance above 13GHz and below 30MHz was very low, and the above
harmonics were the highest point could be found when testing, so only the above harmonics had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than 20dB
below the limit need not be reported.
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5.9 Restricted bands around fundamental frequency

Test Requirement:

47 CFR Part 15C Section 15.209 and 15.205

Test Method:

ANSI| C63.10 2013

Test Site: Measurement Distance: 3m (Semi-Anechoic Chamber)
Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
Limit: 216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
Above 1GHz 54.0 Average Value
74.0 Peak Value
Test Setup:

i
(P

Antenna Tower

Controiler

Figure 1. 30MHz to 1GHz

Figure 2. Above 1 GHz

Test Procedure:

a.

1) Below 1G: The EUT was placed on the top of a rotating table 0.8 meters
above the ground at a 3 meter semi-anechoic camber. The table was
rotated 360 degrees to determine the position of the highest radiation.

2) Above 1G: The EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest radiation.
Note: For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT
determined to be a source of emissions at the specified measurement
distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization
oriented for maximum response. The measurement antenna may have to
be higher or lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for receiving the
maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m
to 4 m above the ground or reference ground plane.

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 antenna height 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.
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g.
h.

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 Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

Place a marker at the end of the restricted band closest to the transmit
frequency to show compliance. Also measure any emissions in the
restricted bands. Save the spectrum analyzer plot. Repeat for each power
and modulation for lowest and highest channel

Test the EUT in the lowest channel , the Highest channel
Repeat above procedures until all frequencies measured was complete.

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates.

Transmitting mode.

Final Test Mode:

Pretest the EUT at Transmitting mode, found the Transmitting mode which it is
worse case

Through Pre-scan, find the 1Mbps of rate is the worst case of 802.11b;
6Mbps of rate is the worst case of 802.119g ; 6.5Mbps of rate is the worst case
of 802.11n(HT20) ; 13.5Mbps of rate is the worst case of 802.11n(HT40)
Only the worst case is recorded in the report.

Test Results:

Pass

Page:51 of 65




(CA

U= =h:

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190600024EX-01

Test data:
Worse case mode: 802.11b(1Mbps) Test channel: Lowest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MH2z) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
2390.000 59.20 -9.2 50.00 74 -24.00 PK H
2390.000 47.46 -9.2 38.26 54 -15.74 AV H
2400.000 60.93 -9.39 51.54 74 -22.46 PK H
2400.000 42.65 -9.39 33.26 54 -20.74 AV H
2390.000 61.39 -9.2 52.19 74 -21.81 PK V
2390.000 47.07 -9.2 37.87 54 -16.13 AV V
2400.000 60.69 -9.39 51.30 74 -22.70 PK V
2400.000 41.81 -9.39 32.42 54 -21.58 AV V
Worse case mode: 802.11b(1Mbps) Test channel: Highest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV

2483.500 60.96 -9.29 51.67 74 -22.33 PK H
2483.500 46.79 -9.29 37.50 54 -16.50 AV H
2483.500 59.50 -9.29 50.21 74 -23.79 PK V
2483.500 42.20 -9.29 32.91 54 -21.09 AV V
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Worse case mode: 802.11g(6Mbps) Test channel: Lowest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
2390.000 60.26 -9.2 51.06 74 -22.94 PK H
2390.000 46.10 -9.2 36.90 54 -17.10 AV H
2400.000 59.49 -9.39 50.10 74 -23.90 PK H
2400.000 41.23 -9.39 31.84 54 -22.16 AV H
2390.000 63.95 -9.2 54.75 74 -19.25 PK \Y
2390.000 46.84 -9.2 37.64 54 -16.36 AV \Y
2400.000 60.96 -9.39 51.57 74 -22.43 PK \Y
2400.000 42.92 -9.39 33.53 54 -20.47 AV \Y
Worse case mode: 802.11g(6Mbps) Test channel: Highest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB) Type HV

2483.500 59.48 -9.29 50.19 74 -23.81 PK H
2483.500 46.50 -9.29 37.21 54 -16.79 AV H
2483.500 59.20 -9.29 49.91 74 -24.09 PK V
2483.500 41.30 -9.29 32.01 54 -21.99 AV V
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Worse case mode: 802.11n(HT20)(6.5Mbps) | Test channel: Lowest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBpV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
2390.000 59.99 -9.29 50.70 74 -23.30 PK H
2390.000 46.66 -9.29 37.37 54 -16.63 AV H
2400.000 60.50 -9.29 51.21 74 -22.79 PK H
2400.000 42.74 -9.29 33.45 54 -20.55 AV H
2390.000 63.25 -9.29 53.96 74 -20.04 PK \Y
2390.000 46.22 -9.29 36.93 54 -17.07 AV \Y
2400.000 59.99 -9.29 50.70 74 -23.30 PK \Y
2400.000 41.38 -9.29 32.09 54 -21.91 AV \
Worse case mode: 802.11n(HT20)(6.5Mbps) | Test channel: Highest
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz2) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB) Type HIV
2483.500 60.93 -9.29 51.64 74 -22.36 PK H
2483.500 46.50 -9.29 37.21 54 -16.79 AV H
2483.500 59.56 -9.29 50.27 74 -23.73 PK \Y
2483.500 41.67 -9.29 32.38 54 -21.62 AV \
Note:

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor
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6 Photographs - EUT Test Setup

6.1 Radiated Emission

30MHz~1GHz
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6.2 Conducted Emission
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7 Photographs - EUT Constructional Details

External photos

92h

Bl ol

Page:57 of 65



Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQASZ20190600024EX-01

Page:58 of 65



CQ‘A Shenzhen Huaxia Testing Technology Co., Ltd

1E E }E Ell Report No.: CQASZ20190600024EX-01

Page:59 of 65



CQ'A Shenzhen Huaxia Testing Technology Co., Ltd

15 E ;E Ell Report No.: CQASZ20190600024EX-01

Internal photos
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WIFI Antenna
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THE END
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