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1. TEST SUMMARY
1.1. Test Standards

The tests were performed according to following standards:

FCC Rules Part 15.247: Operation within the bands of 902-928MHz, 2400-2483.5MHz, and
5725-5850MHz.

ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices.

1.2. Report version

Revised No. Date of issue Description

01 Sep.02, 2020 Original

KSIGN(Guangdong) Testing Co., Ltd.
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1.3. Test Description

FCC Part 15 Subpart C(15.247)

Test Item Standa::sectlon Result Engiar?:aer
Antenna Requirement 15.203 Pass Rory Huang
Conducted Emission 15.207 Pass Rory Huang
6dB&99% Bandwidth 15.247(a)(2) Pass Rory Huang
Peak Output Power 15.247(b) Pass Rory Huang
Power Spectral Density 15.247(e) Pass Rory Huang
Restricted Band 15.247(d)/15.205 Pass Rory Huang
Band Edge and Spurious Emission(Conducted) 15.247(d) Pass Rory Huang
Spurious Emission(Radiated) 15.247(d)&15.209 Pass Rory Huang

Note: The measurement uncertainty is not included in the test result.

KSIGN(Guangdong) Testing Co., Ltd.



l KSIGN' Page 5 of 60 Report No.: KS2008S00828E

1.4. Test Facility

Address of the report laboratory
KSIGN(Guangdong) Testing Co., Ltd.

West Side of 1/F., Building C, Zone A, Fuyuan New Factory, Jiujiu Industrial Park, Minzhu,Shatou, Shajing,
Bao'an District, Shenzhen, Guangdong, People’s Republic of China

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

CNAS-Lab Code: L13261

KSIGN(Guangdong) Testing Co., Ltd. has been assessed and proved to be in Compliance with CNAS-CLO1
Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC17025: 2017 General
Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No.: 5457.01

KSIGN(Guangdong) Testing Co., Ltd. EMC Laboratory has been accredited by A2LA for technical competence
in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025:2017 General Requirements
for the Competence of Testing and Calibration Laboratories and any additional program requirements in the
identified field of testing.

IC Registration No.: CN0096
The 3m alternate test site of KSIGN(Guangdong) Testing Co., Ltd. EMC Laboratory has been registered by

Certification and Engineer Bureau of Industry Canada for the performance of with Registration NO.: CN0096
FCC-Registration No.: CN1272

KSIGN(Guangdong) Testing Co., Ltd. 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.

KSIGN(Guangdong) Testing Co., Ltd.
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1.5. 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 TR-100028-01" Electromagnetic
compatibility and Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio
equipment characteristics; Part 1”7 and TR-100028-02 “Electromagnetic compatibility and Radio spectrum
Matters (ERM);Uncertainties in the measurement of mobile radio equipment characteristics; Part 2 “ and is
documented in the KSIGN(Guangdong) Testing Co., Ltd. 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. Below is the
best measurement capability for KSIGN(Guangdong) Testing Co., Ltd.

Test Items Measurement Uncertainty Notes
Transmitter power conducted 0.42 dB (2)
Transmitter power Radiated 2.14 dB (2)
Conducted spurious emissions 9kHz~40GHz 1.60 dB (1)
Radiated spurious emissions 9kHz~40GHz 2.20dB (1)
Conducted Emissions 9kHz~30MHz 3.20dB (1)
Radiated Emissions 30~1000MHz 4.70 dB Q)
Radiated Emissions 1~18GHz 5.00 dB (1)
Radiated Emissions 18~40GHz 5.54 dB (1)
Occupied Bandwidth 2.80 dB (2)

Note (1): This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=1.96.

1.6. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15~-35°C
Relative Humidity: 30~60 %
Air Pressure: 950~1050mba

KSIGN(Guangdong) Testing Co., Ltd.
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2. GENERAL INFORMATION

2.1. Client Information

Applicant: Shenzhen Chuangshi Internet Technology Co., Ltd.

Address: Room 210, Qilong Center, Building 20, Guanggian Industrial Zone, Longzhu
Third Road, Xili Town, Nanshan District, Shenzhen, China

Manufacturer: Shenzhen Chuangshi Internet Technology Co., Ltd.

Address: Room 210, Qilong Center, Building 20, Guanggian Industrial Zone, Longzhu

Third Road, Xili Town, Nanshan District, Shenzhen, China

2.2. General Description of EUT

Product Name: Wireless camera
Trade Mark: /
Model/Type reference: CS-A

CS-Al, CS-B, CS-B1, CS-C, CS-C1, CS-D, CS-D1, CS-J, CS-J1, CS-F,

Listed Model(s): CS-F1

Model Different: The difference between product models only depends on the model naming
and appearance are different for the marketing requirement. Other power
supply methods, interior structure, electrical circuits and key components
are the same, which do not affect the safety and electromagnetic
compatibility performance.

Power Supply: DC 5V(Powered by USB port)

Power Supply

i DC 3.7V(Powered by battery)
(Li-ion Battery Pack):

Hardware version: WATERPROOFIPC HI3518EV300_GC2063 MAIN_BOARD(1) 20200415

Software version: 126.0.3.50

WIFI

Modulation: 802.11b: DSSS(CCK, DQPSK, DBPSK)
802.11g/n: OFDM(BPSK,QPSK,16QAM,64QAM)

Operation frequency: 802.11b/g/n(HT20): 2412MHz~2462MHz
802.11b: 13.22dBm

Max Peak Output Power: 802.11g: 12.82dBm
802.11n (HT20): 11.11dBm

Channel number: 802.11b/g/n(HT20):11 channels

Test frequency: CHO1: 2412M; CHO6: 2437MHz; CH11: 2462MHz

Channel separation: 5MHz

Antenna type: Internal antenna

Antenna gain: 3dBi

KSIGN(Guangdong) Testing Co., Ltd.
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2.3. Operation state

Operation Frequency List: The EUT has been tested under typical operating condition. The Applicant provides
communication tools software to control the EUT for staying in continuous transmitting and receiving mode for

testing.
Operation Frequency List:
Channel Frequency (MHz)

01 2412
02 2417
03 2422
04 2427
05 2432
06 2437
07 2442
08 2447
09 2452
10 2457
11 2462

Note: 1.CH 01~CH 11 for 802.11b/g/n(HT20).
2.The display in grey were the channel selected for testing.

Test mode

For RF test items

The engineering test program was provided and enabled to make EUT continuous transmit (duty
cycle>98%).

For AC power line conducted emissions:

The EUT was set to connect with the WLAN AP under large package sizes transmission.

For Radiated spurious emissions test item:

The engineering test program was provided and enabled to make EUT continuous transmit(duty
cycle>98%). The EUT in each of three orthogonal axis emissions had been tested ,but only the worst
case (X axis) data Recorded in the report.

KSIGN(Guangdong) Testing Co., Ltd.
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2.4. Measurement Instruments List

Report No.: KS2008S00828E

Tonscend JS0806-2 Test system

Item Test Equipment Manufacturer Model No. Serial No. Cal. Until
1 | Spectrum Analyzer R&S FSV40-N 101798 04/07/2021
2 | Vector Signal Generator Agilent N5182A MY50142520 04/07/2021
3 | Analog Signal Generator HP 83752A 3344A00337 04/07/2021
4 | Power Sensor Agilent E9304A MY50390009 04/07/2021
5 Power Sensor Agilent E9300A MY41498315 04/07/2021
s Zdand Bado R&S CMW500 157282 04/07/2021
Communication Tester
7 | Climate Chamber Angul AGNHS80L 1903042120 04/07/2021
8 | Dual Output DC Power Supply Agilent E3646A MY40009992 04/07/2021
9 RF Control Unit Tonscend JS0806-2 / 04/07/2021
Transmitter spurious emissions & Receiver spurious emissions
ltem Test Equipment Manufacturer Model No. Serial No. Cal. Until
1 EMI Test Receiver R&S ESR 102525 04/07/2021
2 | High Pass Filter o OHF-3-18-S | 0E01901038 | 03/27/2021
E-Microwave
3 | High Pass Filter o OHF-6.5-18-S | 0E01901039 | 03/27/2021
E-Microwave
4 Spectrum Analyzer HP 8593E 3831U02087 04/07/2021
Ultra-Broadband logarithmic
5 period Antenna Schwarzbeck VULB 9163 01230 03/29/2023
6 Loop Antenna Beijin ZHINAN ZN30900C 18050 03/25/2021
7 Spectrum Analyzer R&S FSV40-N 101798 04/07/2021
8 Horn Antenna Schwarzbeck BBHA 9120 D 2023 03/29/2023
9 Pre-Amplifier Schwarzbeck BBV 9745 9745#129 04/07/2021
10 Pre-Amplifier EMCI EMCO051835SE 980662 04/07/2021
ltem Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 LISN R&S ENV432 1326.6105.02 03/27/2021
2 EMI Test Receiver R&S ESR 102524 04/07/2021
3 Manual RF Switch JS TOYO / MSW-01/002 04/07/2021
Note:

1)The Cal. Interval was one year.

2)The cable loss has calculated in test result which connection between each test instruments.

2.5. Test Software

Software name Model Version
Conducted emission Measurement Software EZ-EMC EMC-Con 3A1.1
Radiated emission Measurement Software EZ-EMC FA-03A.2.RE
Bluetooth and WIFI Test System JS1120-3 2.5.77.0418

KSIGN(Guangdong) Testing Co., Ltd.
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3. TEST ITEM AND RESULTS

3.1. Antenna requirement

Requirement
FCC CFR Title 47 Part 15 Subpart C Section 15.203:

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.

FCC CFR Title 47 Part 15 Subpart C Section 15.247(c) (1)(i):

(i) Systems operating in the 2400~2483.5 MHz band that is used exclusively for fixed. Point-to-point operations
may employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted
output power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna
exceeds 6dBi.

Test Result

The directional gain of the antenna less than 6dBi, please refer to the EUT internal photographs antenna
photo.

Note: This antenna can be removed from the EUT

KSIGN(Guangdong) Testing Co., Ltd.
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3.2. Conducted Emission

Limit
Conducted Emission Test Limit
Eradiione Maximum RF Line Voltage (dBuV)
9 y Quasi-peak Level Average Level

150kHz~500kHz 66 ~ 56 * 56 ~ 46 *
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Notes:

(1) *Decreasing linearly with logarithm of the frequency.
(2) The lower limit shall apply at the transition frequencies.
(3) The limit decrease in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

Test Confiquration

RECEIVER
0.4%
"4 /] _CJ
EUT LISN o
] O :
— 888
/ =
0.8m /
ol
GRP 0.8m d El o\

Test Procedure

1. The EUT was setup according to ANSI C63.10:2013 requirements.

2. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the conducting
ground plane. The vertical conducting plane was located 40 cm to the rear of the EUT. All other surfaces of
EUT were at least 80 cm from any other grounded conducting surface.

3. The EUT and simulators are connected to the main power through a line impedances stabilization network
(LISN). The LISN provides a 50ohm /50uH coupling impedance for the measuring equipment.

The peripheral devices are also connected to the main power through a LISN. (Please refer to the block
diagram of the test setup and photographs)

4. Each current-carrying conductor of the EUT power cord, except the ground (safety) conductor, was
individually connected through a LISN to the input power source.

5. The excess length of the power cord between the EUT and the LISN receptacle were folded back and forth
at the center of the lead to form a bundle not exceeding 40 cm in length.

6. Conducted Emissions were investigated over the frequency range from 0.15MHz to 30MHz using a receiver
bandwidth of 9 kHz.

7. During the above scans, the emissions were maximized by cable manipulation.

Test Mode:
Please refer to the clause 2.3.
Test Results

Pre-scan 802.11b/g/n(HT20) modulation, and found the 802.11b modulation 2412MHz which it is worse case, so

only show the test data for worse case.

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: AC 120V/60 Hz

Terminal: Line
Test Mode: Charging+WIFI
100.0 dBuY
90
80
70
\ FCC Part 15 C [QP)
60 I
50
o ey
S {W%MWW W%Ww I it
o | KA NCUALLAN S ) £,
af - ! e W L . " LY P TP o e - tad L ak
10 Yy Lt L \ p"""‘) w .,‘\Jv-f ™ MM’\W B Tt N pe.
) MAVG
0
-10
-20
0.150 (MHz) 30.000

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

MHz dBuV dB dBuv dBuv dB Detector
1 0.2020 26.13 10.88 37.01 63.53 -26.52 QP
2 0.2020 11.52 10.88 22.40 53.53 -31.13 AVG
3 0.2980 19.86 10.88 30.74 60.30 -29.56 QP
4 0.2980 8.65 10.88 19.53 50.30 -30.77 AVG
5 1.3020 14.85 10.88 25.73 56.00 -30.27 QP
6 1.3020 7.02 10.88 1790 46.00 -28.10 AVG
7 3.3700 11.07 10.93 22.00 56.00 -34.00 QP
8 3.3700 412 10.93 15.05 46.00 -30.95 AVG
9 7.1980 11.47 10.97 22 .44 60.00 -37.56 QP
10 7.1980 554 10.97 16.51 50.00 -3349 AVG
1 16.0660 14.86 11.06 25.92 60.00 -34.08 QP
12 16.0660 8.08 11.06 19.14 50.00 -30.86 AVG
Remarks:

1.Measurement = Reading Level+ Correct Factor
2.0ver = Measurement -Limit

KSIGN(Guangdong) Testing Co., Ltd.
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Test Voltage: AC 120V/60 Hz

Terminal: Neutral
Test Mode: Charging+WIFI
100.0 dBuV
90
80
70
FCC Part 15 C [QF)

50
40
30

20
peak

10
MAVG

0

-10

-20

0.150 (MHz) 30.000
Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit  Over

MHz dBuV dB dBuV dBuV dB Detector
1 0.1980 26.81 10.88 37.69 63.69 -26.00 QP
2 0.1980 11.7M 10.88 22.59 5369 -31.10 AVG
3 0.2940 22.40 10.84 33.24 60.41 -27.17 QP
4 0.2940 9.23 10.84 20.07 5041 -30.34 AVG
5 * 0.6140 20.65 10.87 31.52 56.00 -24.48 QP
6 0.6140 7.08 10.87 17.95 46.00 -28.05 AVG
7 1.3180 17.20 10.88 28.08 56.00 -27.92 QP
8 1.3180 6.58 10.88 17.46 46.00 -28.54 AVG
9 5.1300 15.60 10.97 26.57 60.00 -33.43 QP
10 51300 6.29 10.97 17.26 50.00 -32.74 AVG
1 15.8700 18.07 10.96 29.03 60.00 -30.97 QP
12 15.8700 9.56 10.96 20.52 50.00 -2948 AVG
Remarks:

1.Measurement = Reading Level+ Correct Factor
2.0ver = Measurement -Limit

KSIGN(Guangdong) Testing Co., Ltd.
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Test Iltem

Limit

Frequency Range(MHz)

Bandwidth

>=500 KHz
(6dB bandwidth)

2400~2483.5

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block

diagram above.

2. Spectrum Setting:

6db Bandwidth

(1) SetRBW =

100 kHz.

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

(4) Trace mode = Max hold.

(5) Sweep = Auto couple.

99% Bandwidth

(1) SetRBW =

500 kHz.

(2) Setthe video bandwidth (VBW) =2MHz.
(3) Detector = Peak.

(4) Trace mode = Max hold.

(5) Sweep = Auto couple.

NOTE: The EUT was set to continuously transmitting in each mode and low, Middle and high channel for the test.

Test Mode

Please refer to the clause 2.3.

Test Results

KSIGN(Guangdong) Testing Co., Ltd.
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Test Mode: 802.11b Mode
Channel frequency (MHz) 6dB Bandwidth Limit
(MH2) (MH2)

2412 9.160
2437 9.120 >=0.5

2462 9.160

2412 MHz
Spectrum

o ALL

@ 1Pk View

Count 100/100

(=)

Ref Level 30,00 dBm  Offset 2.23 dé & RBW 100 kHz

40de  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT

M1[1]

M2[1]

2.75 dBm)|
2.4074400 GHz
5.34 dBm)|

D1 -0.657 dBm'

ol g g ﬁ“--]-'..'-.h
3. 4 T

2.4125200 GHz

s
N JJI \ M
P TR

o

A
W

CF 2.412 GHz

Marker

1001 pts

Type | Ref | Trc | X-value |
M1 1

¥-value | Function |

Span 40.0 MHz

M2
03] M1

Function Result |
2.40744 GHz -2.75 dém

1 2.41252 GHz 5.34 dBm
1 9.16 MHz 0.11 d8

KSIGN(Guangdong) Testing Co., Ltd.
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2437 MHz

Spectrum

=)

J& ALt
Count 100/100

Ref Level 30,00 dBm
40 dB

Offset 2.23 dB & RBW 100 kHz

SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT

@ 1Pk View

20d

M1[1]

10 dBm:

m2[1]

0.97 dBm)|
2.4324800 GHz
5.14 dBm)|
2.4375600 GHz

0.dB

ey it [ B L

-10 dBrr

D1 -0.860d

-20 dBm

o {,ﬂ I
W

30 de

e
P
|

My

| b el
'

40 B

50 dB

1l
P

-60 dBmr

CF 2.437 GHz

1001 pts

Span 40.0 MHz

Marker

Type | Ref | Trc |
M1 1

X-value | ¥-value | Function | Function

Result |

M2 1
03] M1 1

2.43248 GHz
2.43756 GHz
9.12 MHz

-0.97 dém
5.14 dBm
-0.40 d8

2462 MHz

Spectrum

(=)

lo Att
Count 100/100

Ref Level 30.00 dBm
40 dB

Offset 8.23 dB & RBW 100 kHz

SWT 56.9 ps @ VBW 300 kHz  Mode Auto FFT

[@1Pk View

20d

M1[1]

10 dem

m2[1]

3.06 dBm)
2.4574400 GHz
+.71 dBm|
2.4625200 GHz

0 dem—-

D1 -1.287 dem

f
11l g gl ol I’{,J‘ulfh#li
= 7

-10 dBir

-20 dBm-

LN (f
7

30 dB

by

el

7
) 1

y-\J‘-\"J“\,L.

g
-

| BT

50 dB

-60 dBmr

CF 2.462 GHz

1001 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |
M1 1

X-value

Y-value |

Function | Function Result

M2 1
D3| M1 1

2.45744 GHz
2.46252 GHz
9.16 MHz

-3.06 dBm
4.71 dém
0.73 dB

KSIGN(Guangdong) Testing Co., Ltd.
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Test Mode: 802.11g Mode

Channel frequency (MHz) 6dB Bandwidth Limit
(MH2z) (MH2z)

2412 12.680
2437 12.680 >=0.5
2462 11.400

2412 MHz

Spectrum =

Ref Level 30,00 dBm  Offset 2.23 d& & RBW 100 kHz

lo att 40de  SWT 56.9 s @ VYBW 300kHz Mode Auto FFT
Count 100/100

@ 1Pk view

M1[1] 3.14 dBm
2.4069200 GHz|
M2[1] 5.65 dBm
2.4132800 GHz,

v Jdodn ol o
™" ' My

8-8Bm—101 -0.352 der

20 dém -
) WJJ v .\.-,r\,l“vl
30 de V™

Witng,_,
L A
) ol o

CF 2.412 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.40692 GHz -3.14 dém
M2 1 2.41328 GHz 5.65 dBm
03 M1 1 12.68 MHz 1.07 d&

KSIGN(Guangdong) Testing Co., Ltd.
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2437 MHz

Spectrum nél

Ref Level 30.00 dem  Offset 2.23 d8 & RBW 100 kHz

o ALL 40de  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
Count 100/100

@ 1Pk View

M1[1] 3.08 dBm
2.4319200 GHz|
20d m2[1] 1.97 dBm
2.4382800 GHz,
10 dBm:

Jusedlogalnn el

0 de,

1.03 mr g o T, =
e T STy

-10 dBrr 1

;
20 dém L

\W
F LSy
vinlifip,

30ds A "
FP&UYU v
e
Ll

50 dB

N
| T
r"l‘m

-60 dBmr

CF 2.437 GHz 1001 pts Span 40.0 MHz
Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.43192 GHz -3.08 dém
M2 1 2.43828 GHz 4.97 dBm

03 M1 1 12.68 MHz 0.95 dB

2462 MHz

Spectrum nél

Ref Level 30.00 dem  Offset 2.23 d8 & RBW 100 kHz

o ALL 40de  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
Count 100/100

@ 1Pk View

M1[1] 2.65 dBm
2.4557200 GHz|
20 M2[1] 4,25 dBm)|
2.4607600 GHz|
10 dBm —

0 dBm—- o A oyt

T B,

D1 -1.751 dBm

-10 dBrr T

-20 dBm

i
\\hl‘li’\l‘Nﬂ 1w UL‘WN}[

Wy,
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Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.45572 GHz -2.65 dém
M2 1 2.46076 GHz 4.25 dBm

03 M1 1 11.4 MHz -1.16 d8
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Test Mode: 802.11n(HT20) Mode
Channel frequency (MHz) 6dB Bandwidth Limit

(MH2z) (MH2z)
2412 12.640

2437 10.200 >=0.5
2462 11.400
2412 MHz

Ref Level 30.00 dem Offset 8.23 dB & RBW 100 kHz

lo Att

Count 100/100
@ 1Pk View

40dB  SWT 56.9 ps @ VBW 300 kHz  Mode Auto FFT

M1[1] 2.66 dBm

2.4069600 GHz|

m2[1] 3.59 dBm
2.4132800 GH.

10dem — ‘
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g A
A T I

‘I- - T L3
| T ™ T

, o
\'”M - w\fhuwuw
I A ’
bt i QL qu,w

CF 2.412 GHz 1001 pts Span 40.0 MHz
Marker

Type | Ref | Trc | X-value |
M1 1

Y-value | Function |
2.40696 GHz -2.66 dBm

M2 1 2.41328 GHz 3.59 dém
D3| M1 1 12.64 MHz -0.63 dB

Function Result |
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2437 MHz

Spectrum

=)

Ref Level 30,00 dBm
lo Att 40 dB
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Function Result |

Type | Ref | Trc |

M1 1
M2 1
03 M1 1

2.43192 GHz
2.43828 GHz
10.2 MHz

-3.97 deém
3.73 dBm
-0.92 d8

2462 MHz

Spectrum

=)

Ref Level 30,00 dBm
lo Att 40 dB
Count 100/100

Offset 2.23 dB & RBW 100 kHz
SWT 56.9 ps @ VBW 300 kHz

Mode Asuto FFT

@ 1Pk View

20d

M1[1]

10 dBm:

m2[1]

3.40 dBm)|
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Marker

X-value | ¥-value |

Function |

Function Result |

Type | Ref | Trc |
M1 1
M2 1
03 M1 1

2.45572 GHz
2.46076 GHz
11.4 MHz

-3.40 dem
3.27 dBm
-2.15 d8
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Test Mode: 802.11b Mode
Channel frequency (MHz) 99% Bandwidth Limit
(MHz) (MHz)
2412 14.545

2437 14.545 >=0.5
2462 14.825
2412 MHz

Spectrum @
Ref Level 30.00 dem Offset 8.23 dB & RBW 500 kHz
lo Att
Count 100/100
[@ 1Pk View

40de  SWT 11.4ps @ VBW 2MHz Mode Auto FFT

M1[1] 5.92 dBm
2.4125190 GHz|
20 dgm Occ Bw 14.545454545 MHz

10 dBm

T o =
10 \J\— T2
W

e N A

CF 2.412 GHz 1001 pts Span 40.0 MHz
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2437 MHz

Spectrum

=)

Ref Level 30,00 dBm
lo Att 40 dB
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Test Mode: 802.11g Mode
Channel frequency (MHz) 99% Bandwidth Limit

(MH2) (MH2)
2412 16.224

2437 16.344
2462 16.384
2412 MHz

>=0.5

Spectrum &

Ref Level 30.00 dem Offset 8.23 dB & RBW 500 kHz

lo Att 40dE SWT  1l.4ps @ VBW 2 MHz  Mode Auto FFT
Count 100/100

@ 1Pk View

M1[1] 10.13 dBm)|
2.4126790 GHz|
20d8 Occ Bw 16.223776224 MHz

M1

N

P 2
0 dem =

CF 2.412 GHz 1001 pts Span 40.0 MHz

ate: 21.AUG.2020 15:51:59
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2437 MHz

Spectrum &

Ref Level 30.00 dem Offset 8.23 dB & RBW 500 kHz
lo Att 400 SWT 114 ps @ VBW 2 MHz
Count 100/100

@1Pk View

Mode Auto FFT

m1[1] 9.12 dBm
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Test Mode: 802.11n(HT20) Mode
Channel frequency (MHz) 99% Bandwidth Limit
(MH2) (MH2)
2412 16.863
2437 16.943 >=0.5
2462 17.023
2412 MHz

a - a
Spectrum 7

Ref Level 30,00 dém Offset 8.23 d8 & RBW 500 kHz
= ALt 40 dB
Count 100/100

@ 1Pk View

SWT 11.4ps & VBW 2 MHz Mode Auto FFT
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e
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[ SEERREE ]
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2437 MHz
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3.4. Peak Output Power

Test Item Limit Frequency Range(MHz)

Peak Output Power 1 Watt or 30 dBm 2400~2483.5

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram above.

2. The measurement is according to section 9.1.2 of KDB 558074 D01 15.247 DTS Meas Guidance VvO05.
3. Spectrum Setting:

Set analyser center frequency to DTS channel center frequency.

Set the RBW to: 1MHz

Set the VBW to: 3MHz

Detector: peak

Sweep time: auto

Allow trace to fully stabilize. Then use the peak marker function to determine the maximum amplitude level.
4. The power sensor video bandwidth is greater than or equal to the DTS bandwidth of the equipment.

Test Mode

Please refer to the clause 2.3

KSIGN(Guangdong) Testing Co., Ltd.
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Test Result
Mode SN S ITIE Test Result (dBm) Limit (dBm)

(MH2)
2412 13.22

802.11b 2437 13.19
2462 12.72
2412 12.82

802.11g 2437 12.26 30
2462 11.54
2412 11.11

8(3%(1);‘ 2437 10.84
2462 10.21

Result : PASS
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3.5. Power Spectral Density

Limit
FCC Part 15 Subpart C(15.247)
Test Item Limit Frequency Range(MHz)
Power Spectral Density 8dBm(in any 3 kHz) 2400~2483.5

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block

diagram above.

2. The EUT was directly connected to the Spectrum Analyzer and antenna output port as show in the block
diagram above. The measurement according to section 10.2 of KDB 558074 D01 15.247 DTS Meas
Guidance v05.

3. Spectrum Setting:

Set analyser center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 10 kHz

Set the VBW to: 30 kHz

Detector: peak

Sweep time: auto

Allow trace to fully stabilize. Then use the peak marker function to determine the maximum amplitude level.

Test Mode
Please refer to the clause 2.3

Test Result

Note:
Power Density(dBm/3kHz)=Power Density(dBm/10kHz)-10*Log(10/3)
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Test Mode: 802.11b Mode
Channel Frequency Power Density Power Density Limit
(MHz) (dBm/10kHz) (dBm/3kHz) (dBm)
2412 -11.62 -16.85
2437 -10.82 -16.05 8dBm/3kHz
2462 -12.03 -17.26
2412 MHz
Spectrum @
Ref Level 28.24 dem  Offset £.24 dB & RBW 10 kHz
—czzlm s5/100 30 dB SWT 758.5 ys @ VBW 30 kHz Mode Auto FFT
[@14v view
“ltll 2 411:%:\1I;|bhz”t1:—:-r1‘fl
0 dBrm
o ok | Ay A
7 ¥ WV
mf’ d
-70 dBm-
CF 2.412 (.H‘z

30000 pts

SEan 13.74 MHz
| COEREEE ]

: 21.AUG.2020 15:39:35
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2437 MHz

Spectrum
Ref Level 28.24 dém
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Offset
lo Att 30de  SWT
Count 98/100

@14y View
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Test Mode: 802.11g Mode
Channel Frequency Power Density Power Density Limit
(MHz) (dBm/10 kHz) (dBm/3 kHz) (dBm)
2412 -10.01 -15.24
2437 -10.71 -15.94 8dBm/3kHz
2462 -11.68 -16.91
2412 MHz
Spectrum (=)
Ref Level 28.28 dem  Offset £.28 dB & RBW 10 kHz
—c.zt‘lm aa/100 30 dE  SWT 948.3 ys @ VBW 30 kHz Mode Auto FFT
[@14v view
e ‘/411/:g£}||1:-:-r<‘1|
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2437 MHz

Spectrum

Ref Level 28,28 dBm
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Test Mode: 802.11n(HT20) Mode
Channel Frequency Power Density Limit
(MHz) (dBm/10kHz) Power Density (dBm)
(dBm/3 kHz)
2412 -12.36 -17.59
2437 -1251 -17.74 8dBm/3kHz
2462 -13.38 -18.61
2412 MHz
Spectrum @
e i o vew 0t vode Aute FET
Count 85/100
@14y View
M1[1] 12.36 dBm
20 dem 2.411772160 GHz
0 dem
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—
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2437 MHz

Spectrum
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3.6. Band edge and Spurious Emission (conducted)

Limit

FCC CFR Title 47 Part 15 Subpart C Section15.247 (d):

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 Configuration

Spectrum Analyzer

' —
15 oo EUT
( . ]
Non-Conducted
Table
s Ground Reference Plang e

Test Procedure
1. Connectthe antenna port(s) to the spectrum analyzer input.

2. Establish a reference level by using the following procedure

Center frequency=DTS channel center frequency

The span = 1.5 times the DTS bandwidth.

RBW = 100 kHz, VBW = 3 x RBW

Detector = peak, Sweep time = auto couple, Trace mode = max hold
Allow trace to fully stabilize

Use the peak marker function to determine the maximum PSD level

Note: the channel found to contain the maximum PSD level can be used to establish the reference level.
3. Emission level measurement

Set the center frequency and span to encompass frequency range to be measured
RBW = 100 kHz, VBW = 3 x RBW

Detector = peak, Sweep time = auto couple, Trace mode = max hold

Allow trace to fully stabilize

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

4. Place the radio in continuous transmit mode, allow the trace to stabilize, view the transmitter waveform on
the spectrum analyzer.

5. Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band excluding
restricted frequency bands) are attenuated by at least the minimum requirements specified (at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz). Report the three highest emissions relative to

the limit.

Test Mode
Please refer to the clause 2.3.

Test Results

KSIGN(Guangdong) Testing Co., Ltd.



®
KSIGN

Page 37 of 60

Report No.: KS2008S00828E

802.11b

2 pectrum 2
Ref Level 20.00 d8m  Offset 9.23 dB @ RBW 100 kHz Ref Level 20.00 d8m  Offset 9.23 0B @ RBW 100 kHz
o At I0dE SWT 1517 ps @ VBW 300 kHz Mode Auto FET lo Att 30dE  SWT 132.7 us @ VBW 300 kHz  Mode Auto FET
Count 207/300 Count 213/300
[@1Fk View [@ 1Pk View
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] ARy we J ARy we
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802.11b

CHO1-SE

o ==
v v
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802.11g

== ==
v v
Ref Level 20.00 d8m Offset 8.23 dé & RBW 100 kHz Ref Level 20.00 dém Offset 8.23d8 & RBW 100 kHz
lo Att 30ds  SWT 1517 ps @ VBW 300 kHz  Mode Auto FFT o Att 30de SWT 1327 ps @ VBW 300 kHz  Mode Auto FFT
Count 189/300 Count 233/300
@17k View @17k View
MI[1] 5.06 dBm| MI[1] 3.67 dBm|
41 2.410720 GHz 2.460770 GH|
10 dér M1 10 dér —
m2[1] 31.08 dBm) m2[1] 43.92 dBm)
od \Jll-h.mnmm GHz od ull Ay 2.483500 GHz|
,.\ ILJ)J
-10 din ! -10 din
20d o 20d “1
D1 -24.940 dBm P01 -26.330 dBm 0
a0 e 0 7 A N
- h
a0d At 4,0
50 dBs . 50 dB W w
T VY NIV WS TN FRETA T STV SYY TN Ak o LR ST 0 SR SV W TR T
-60 dBy -60 dBy
704 704
Start 2.3 GHz 691 pts Stop 2.43 GHz Start 2.44 GHz 691 pts Stop 2.55 GHz
Marker Marker
Type | Ref | Trc | x-valug | ¥-valus | _Function__| Function Result | Type | Ref | Trc | X-value | ¥-valus | _Function | Function Result |
M1 1 241072 GHz 5.06 dBém M1 1 2.46077 GHz | 3.67 dém
M2 1 2.4 GHz -31.,08 dBm M2 1 2.4835 GHz -43,92 dBm
M3 1 2.3 GHz -45.70 dBm M3 1 2.5 GHz -51.13 dBm
M4 1 2.39620 GHz -29.91 dBm M4 1 2.483681 GHz -43.86 dBm
Date: Date
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802.11g

CHO1-SE

n = pectrum =
Ref Level 19.23 d8m  Offset £.23 dB & RBW 100 kHz Ref Level 19.23 d8m  Offset 8.23 dB & RBW 100 kHz
be Art 2008 SWT 1.1 ms @ VBW 300 kHz Mode Auto FFT jo Art 2008 SWT 255 ms @ VBW 300 kHz Mode Auto Sweep
Count 10/10 Count 10/10
@ 1Pk Max @ 1Pk Max
Mi1[1] -61.67 m:nj Mi1[1] -45.03 dBm)|
1 g 796.1610 MHz 1 g 16.409650 GHz
od od
-10 de -10d
01 01 0 dBm
204 204
-30 der -30
-and -40d T
-50 dir -50 difr
50db : b
-70
-80 dBm—} 1 1 i 1 1 1 -80 db
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
_— .
o ==
v v
Ref Level 18.23 dém  Offset 8.23 db & RBW 100 kHz Ref Level 18.23 dém  Offset £.23 db & RBW 100 kHz
o AL 20d8 SWT  1.1ms e VBW 300kHz Mode auto FFT o ALt 20ds SWT 255ms @ VBW 300 kHz Mode auto Sweep
Count 10/10 Count 10/10
(@ 1Pk Max (@ 1Pk Max
m1[1] -62.71 dBm)| m1[1] -44.20 dBm)
10 d 608.4080 MHzZ| 10 d 26.409050 GHz|
od od
-10 de -10d
D1 -15.040 din D1 -15.040 din
-20 df -20 di
-30 dir -30 o
a0 d a0 d
o
-50 der -50 dy
-1 = -5
70
-80 dBm—f { } { 1 -80 db
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
o ==
v v
Ref Level 18.23 dém  Offset 8.23 db & RBW 100 kHz Ref Level 18.23 dém  Offset £.23 db & RBW 100 kHz
o AL 20d8 SWT  1.1ms e VBW 300kHz Mode auto FFT o ALt 20ds SWT 255ms @ VBW 300 kHz Mode auto Sweep
Count 10/10 Count 10/10
(@ 1Pk Max (@ 1Pk Max
m1[1] -61.84 dBm)| m1[1] -44.83 dBm)
1 a 817.6300 MHz 1 a 16.418150 GHz
od od
-10 de -10 o
D1 -15.730 dem D1 -15.730 dbm
-20 df -20 di
-30 dir 30
and 40d -
v
-50 der 50
60 68 ul b
70
-80 dBm—f { } { 1 -80 db
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
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802.11n(HT20)

== ==
v v
Ref Level 20.00 d8m  Offset 8.23 d& & RBW 100 kMz Ref Level 20.00 dBm  Offset 0.23d8 & RBW 100 kHz
lo Att 30ds  SWT 1517 ps @ VBW 300 kHz  Mode Auto FFT lo Att 30ds SWT 1327 ps @ VBW 300 kHz  Mode Auto FFT
Count 189/300 Count 216/300
@17k View @17k View
MI[1] 1.67 dBm M1[1] 3.15 dBm)|
10 der 2.414480 GH| 10 der 2.460770 GH|
M2[1] 24.38 dBm| My mM2[1] 47.82 dBm|
o d 10000 GHz o d i 2.483500 GHz|
4, - 'W¢
-10 der *l -10 der Ir"M ‘I
-20d -20d
/ N : ’
D1 -26 850 dBm \.
5 —01 i . H
30 dBm ’}d-,a T, a0 e
40 d A aoilh
5t 47
o ,
-50 dBy o -50 db 2l r
(R TR TIPS PRY N FYVRRIIT PPN T SRS FEY AT S e LYY ST, PRI STV TP NPT (PRI T,
60 dB 60 dB
70 dl =70 di
Start 2.3 GHz 691 pts Stop 2.43 GHz Start 2,44 GHz 691 pts Stop 2.55 GHz
Marker Marker
Type | Ref | Trc | x-valug | ¥-valus | _Function__| Function Result | Type | Ref | Trc | X-value | ¥-valus | _Function | Function Result |
ML 1 2,41448 GHz L67 dbm ML 1 2.46077 GHz 3.1 dbm
Mz 1 2.4 Gz 34,38 dbm Mz 1 2.4B35 GHz -47.62 dbm
M3 1 2.3 GHz -49.23 dBm M3 1 2.5 GHz -51.81 dBm
M4 1 2.399667 GHz -33.71 dém M4 1 2.483681 GHz -46.95 dbm
Date: 21.AUG.2020 16: 26
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802.11n(HT20)

CHO1-SE

o =
n v v
Ref Level 19.23 d8m  Offset £.23 dB & RBW 100 kHz Ref Level 19.23 d8m  Offset £.23 dB & RBW 100 kHz
be Art 2008 SWT 1.1 ms @ VBW 300 kHz Mode Auto FFT jo At 2008 SWT 255ms @ VBW 300 kHz Mode Auto Sweep
Count 10/10 Count 10/10
@ 1Pk Max @ 1Pk Max
Mi1[1] -61.88 m:nj Mi1[1] -44.91 dBm|
1 g 795.9350 MHz 10 d 16.967150 GHz
od 0 d
-10 de -10d
- den 01 -
20 d -20d
-30 der -30 dfr
-40d -40d HT
-50 dir -50 diy
-0 b 7
-B0 dk 1 i I T I i I T -80dp
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts
_—
( ) ] G 9o [ ) )
==
v
Ref Level 18.23 dém  Offset 8.23 db & RBW 100 kHz Ref Level 18.23d8m  Offset £.23 db & RBW 100 kHz
o AL 20d8 SWT  1.1ms e VBW 300kHz Mode auto FFT lo Att 20ds SWT 255ms @ VBW 300 kHz Mode auto Sweep
Count 10/10 Count 10/10
(@ 1Pk Max @17k Max
m1[1] -61.99 dBm)| m1[1] -44.58 dBm|
10d 852.1930 MHz| 104 26.407350 GHz|
od od
-10 de -10d
D1 -16.450 dem 01 dBn
20 di -20d!
-30 dir -30 de
-40 di -40 di
o
-50 der -50 diy
M
-1 -4
-70
-80 dBm—} 1 i 1 i 1 80 db
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
o ==
v v
Ref Level 18.23 dém  Offset 8.23 db & RBW 100 kHz Ref Level 18.23d8m  Offset £.23 db & RBW 100 kHz
o AL 20d8 SWT  1.1ms e VBW 300kHz Mode auto FFT lo Att 20ds SWT 255ms @ VBW 300 kHz Mode auto Sweep
Count 10/10 Count 10/10
(@ 1Pk Max @17k Max
m1[1] -61.94 dBm)| m1[1] -44.27 dBm|
10d 688.8180 MHZ| 104 26.400550 GHz|
od od
-10 de -10d
D1 -17.370 der D1 -17.370 der
-20 di -20 di
-30 dir -30
-40 di -40 di
b
-50 der -50
60 0B ' 5|
-70
-0 dB T t 1 t T T 80de
Start 30.0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 26.5 GHz
——

KSIGN(Guangdong) Testing Co., Ltd.




®
l KSIGN
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Limit
Restricted Frequency Band (dBuVim)(at 3m)
(MHz) Peak Average
2310 ~2390 74 54
2483.5 ~2500 74 54

Note: All restriction bands have been tested, only the worst case is reported.

Test Configuration

—
T Antenna (Boresight)
V< tower
s >
/ N\ Homn
_.f-\;»--\;" 1T antenna
=3m < K \\ N\
Vv N 3l ]
uT / |
A\ 1 ~4m
h = Spectrum
D A \ analyzer
\
\.
Tumtabl v \ }
umtable v \

1. 5m '»\_\ 1 ]

A 30em N s
X preamp L1555
- FVYVVVVVVE ] [ 11

Test Procedure

1. The EUT was setup and tested according to ANSI C63.10:2013 requirements.

2. The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360 degrees to
determine the position of the maximum emission level.

3. The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

4. The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is repeated
for both horizontal and vertical polarization of the antenna. In order to find the maximum emission, all of the
interface cables were manipulated according to ANSI C63.10:2013 on radiated measurement.

5. The receiver set as follow:
RBW=1MHz, VBW=3MHz PEAK detector for Peak value.
RBW=1MHz, VBW=10Hz with Average detector for Average Value.

Test Mode

Please refer to the clause 2.3.

Test Results

Note:
1.Measurement = Reading level + Correct Factor

Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor

2.Pre-scan 802.11b, 802.11g, 802.11n(HT20) mode, and found the 802.11b mode which it is worse case, so
only show the test data for worse case.
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Test Voltage: DC 3.7V
Ant. Pol. Horizontal
Test Mode: TX 802.11b Mode 2412MHz
100.0 dBu¥/m
90
80
FCC Pamt 15C [PK)
70
1]
L 2 4 g FLL Part
4 h'd ‘j"
“ "UW
30 I{
200
2335000 2345.00  2355.00 236500 237500  [(MHz) 2395.00  2405.00 241500  2425.00  2435.00

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

MHz (dBuV) (dB/m)  (dBuv/m) (dBuV/m) (dB) Detector
2339.750 64.48 -10.94 53.54 74.00 -2046 peak
* 2344170 64.48 -10.93 53.55 74.00 -20.45 peak
2367.670 63.55 -10.93 52.62 74.00 -21.38 peak
2375.690 63.38 -10.93 52.45 7400 -21.55 peak
2390.000 61.18 -10.92 50.26 7400 -23.74 peak
2400.000 63.50 -10.92 52.58 74.00 -2142 peak

| ;| | W] | =

Measurement = Reading level + Correct Factor
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Test Voltage: DC 3.7V
Ant. Pol. Vertical
Test Mode: TX 802.11b Mode 2412 MHz
100.0 dBu¥/m
90
80
FCC Payt 15C [PK)
70
(1]
4 4 6 FCC Part 15C (&
50 f \j oy
40 M
30
200
2335.000 234500 235500  2365.00 237500  (MHz) 739500 240500 241500 242500  2435.00

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

MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/im) (dB) Detector
2361.690 62.90 -10.93 51.97 74.00 -22.03 peak
2370.530 62.66 -10.92 51.74 7400 -2226 peak
2380.400 63.43 -10.92 52.51 7400 -21.49 peak
2387.870 64.31 -10.92 53.39 7400 -20.61 peak
2390.000 62.55 -10.92 51.63 74.00 -22.37 peak
2400.000 ©64.27 -10.92 53.35 74.00 -20.65 peak

G| | & W) ] =
*

Measurement = Reading level + Correct Factor
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Test Voltage: DC 3.7V

Ant. Pol. Horizontal

Test Mode: TX 802.11b Mode 2462MHz
100.0 dBu¥/m

90

a0
FCC Part 15C [PK)

70

60
A FCCgPgt 15€ (AV)

40

30

20.0
2440.000 2450.00 2460.00 2470.00 2480.00 [MHz) 2500.00 2510.00 2520.00 2530.00 2540.00

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

MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/m) (dB) Detector
2481.560 63.51 -10.90 52.61 74.00 -21.39 peak
2483500 61.87 -10.88 50.99 7400 -23.01 peak
2489690 62.61 -10.89 51.72 74.00 -2228 peak
2500.400 6342 -10.88 52.54 74.00 -21.46 peak

¥ 2524020 64.41 -10.87 53.54 7400 -2046 peak
2525990 64.33 -10.86 53.47 74.00 -20.53 peak

M| | & W) M| =

Measurement = Reading level + Correct Factor
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40

30

20

Test Voltage: DC 3.7V
Ant. Pol. Vertical
Test Mode: TX 802.11b Mode 2462MHz
100.0 dBu¥/m
90
80
FCC Part 15C [PK)
70
1]
FCC Part 15C [AY)
" 2 Ax
\,ﬂ'

N

b

VR

40.000 2450.00 2460.00

2470.00

2480.00 [MHz)

2500.00 2510.00 2520.00 2530.00 2540.00

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

MHz (dBuV) (dB/m)  (dBuV/m) (dBuV/m) (dB)  Detector
1 2483.500 59.77 -10.88 4889 7400 -2511 peak
2 2488.780 6296  -10.89 52.07 7400 -2193 peak
3 2498.280 6196 -10.88 51.08 7400 -2292 peak
4 * 2503.710 6325 -10.88 52.37 7400 -21.63 peak
5 2504.920 63.01 -10.89 5212 7400 -2188 peak
6 2506.780 59.22  -10.87 48.35 74.00 -2565 peak

Measurement = Reading level + Correct Factor
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3.8. Spurious Emission (Radiated)

Limit
Radiated Emission Limits (9 kHz~1000 MHz)
Frequency Field Strength Measurement Distance
(MH2z) (microvolt/meter) (meters)
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
Radiated Emission Limit (Above 1000MHz)
Frequency Distance Meters(at 3m)
(MHz) Peak Average
Above 1000 74 54
Note:

(2) The tighter limit applies at the band edges.
(2) Emission Level (dBuV/m)=20log Emission Level (uV/m).

Test Configuration

RX Antenna

EUT

P & ——

Metal Full Soldered Ground Plane

Spectrum Analyzer
/ Receiver oo

Below 30MHz Test Setup

KSIGN(Guangdong) Testing Co., Ltd.
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L Reference point of antenna calibration

Turntable

\ EUT
Test

Recziver

Tmto 4m

0.8m

Ground Plane i Coaxial Cable ;

Below 1000MHz Test Setup

] Antenna (Boresight)
A tower
~. »
/ \ Hom
by 4—TT1 antenna
e '\( \
=3m < K \ SR
vV N it ol ]
\ / Y
EUT \
\ 1 ~4m .
1 =N Spectrum
A \ analyzer
- - \\
\
v \
Tumtable \ \ A |

1. 5m "-\ :
A 30em 3 s f o

’ Pre-amp | (o)==

FYVVVVVVE ] [ |

Above 1GHz Test Setup

Test Procedure

1. The EUT was setup and tested according to ANSI C63.10:2013

2. The EUT is placed on a turn table which is 0.8 meter above ground for below 1 GHz, and 1.5 m for above 1
GHz. The turn table is rotated 360 degrees to determine the position of the maximum emission level.

3. The EUT was set 3 meters from the receiving antenna, which was mounted on the top of a variable height
antenna tower.

4. For each suspected emission, the EUT was arranged to its worst case and then tune the Antenna tower
(from 1 m to 4 m) and turntable (from 0 degree to 360 degrees) to find the maximum reading. A pre-amp
and a high pass filter are used for the test in order to get better signal level to comply with the guidelines.

5. Set to the maximum power setting and enable the EUT transmit continuously.
6. Use the following spectrum analyzer settings
(1) Span shall wide enough to fully capture the emission being measured;
(2) Below 1 GHz:
RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector function=peak, Trace=max hold;

If the emission level of the EUT measured by the peak detector is 3 dB lower than the applicable limit, the
peak emission level will be reported. Otherwise, the emission measurement will be repeated using the
guasi-peak detector and reported.

(3) From 1 GHz to 10" harmonic:
RBW=1MHz, VBW=1MHz Peak detector for Peak value.

KSIGN(Guangdong) Testing Co., Ltd.
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RBW=1MHz, VBW=10Hz RMS detector for Average value.

Test Mode

Please refer to the clause 2.3.

Test Result

9 KHz~30 MHz and 18GHz~25GHz
From 9 KHz~30 MHz and 18GHz~25GHz: Conclusion: PASS

Note:
1) Measurement = Reading level + Correct Factor

Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor

2) The peak level is lower than average limit(54 dBuV/m), this data is the too weak instrument of signal is
unable to test.

3) The emission levels of other frequencies are very lower than the limit and not show in test report.

4) The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value
has no need to be reported.

5) Pre-scan 802.11b/g/n(HT20) modulation, and found the 802.11b modulation 2412MHz which it is worse
case for 30MHz-1GHz , so only show the test data for worse case.

6) Pre-scan 802.11b/g/n(HT20) modulation, and found the 802.11b modulation which it is worse case for above

1GHz, so only show the test data for worse case.
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