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TEST REPORT

Report No.: D240809008

Applicant: STONKAM CO., LTD

Address of Applicant: 101, Building 6, No.1 Ruihua Road, Tianhe District, Guangzhou, Guangdong,
P. R. China

Manufacturer: STONKAM CO., LTD

Address of Manufacturer:

Building 3,No.1 Xingda Road, Yunpu Industrial Zone, Huangpu District,
Guangzhou Guangdong, P. R. China

Product name: 1080P 2.4GHz Digital Wireless Rear View Camera
Model: HDW135814PCl

Rating(s): DC 12V

Trademark: STONKAM

Standards: 47 CFR PART 15 Subpart C section 15.247

FCC ID: 2ATW7-HDW814P

Data of Receipt:

2024-07-30

Date of Test: 2024-07-30-2024-08-14
Date of Issue: 2024-08-14

*
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Possible test case verdicts:
test case does not apply to the test object...: N/A
test object does meet the requirement......... . P (Pass)
test object does not meet the requirement...:  F (Fail)
Testing Laboratory information:
Testing Laboratory Name ............ : ITL Co., Ltd

Testing location

Tel

Fax

E-mail

No. 8 Jingianling Street 5, Huangjiang Town, Dongguan,
Guangdong, 523757 P.R.C.

Same as above
0086-769-39001678
0086-20-62824387

itl@i-testlab.com

General remarks:

The test results presented in this report relate only to the object tested.

The results contained in this report reflect the results for this particular model and serial number. It
is the responsibility of the manufacturer to ensure that all production models meet the intent of the

requirements detailed within this report.

This report would be invalid test report without all the signatures of testing technician and approver.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing

laboratory.

General product information:
/
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Test Test Requirement Test method Result
FCC PART 15C FCC PART15C
Antenna Requirement section 15.247 (c) and section 15.247 (c) and PASS
Section 15.203 Section 15.203
Occupied Bandwidth FCCPART 15C
ANSI C63.10:2013 PASS
(-20dB) section 15.247 (a)(1);
Carrier Frequencies Separated FCCPART15C ANSI C63.10:2013 PASS
section 15.247(a)(1);
Hopping Channel Number FCCPART 15 C ANSI C63.10:2013 PASS
section 15.247(a)(1)(iii)
Dwell Time FCCPART 15 C ANSI| C63.10:2013 PASS
section 15.247(a)(1)(iii);
. FCC PART 15C
Maximum Peak Output Power ANSI C63.10:2013 PASS
section 15.247(b)(1);
Conducted Spurious Emission FCC PART 15 C PA
ANSI C63.10:201 SS
(30 MHz to 25 GHz) section 15.247(d); S1C63.10:2013
Radiated Spurious Emission FCC PART 15 C
ANSI C63.10:2013 PASS
(9 kHz to 25 GHz) section 15.247(d);
FCCPART15C
Band Edges Measurement section 15.247 (d) ANSI C63.10:2013 PASS
&15.205
iSSi i FCCPART15C
Conducted Em|§3|ons at Mains . ANS| C63.10:2013 N/A
Terminals section 15.207;
in the restricted bands section 15.209
Pseudorandom Frequency 47 CFR Part 15, Subpart C
Section 5.247(b)(4)&TCB ANSI C63.10:2013 PASS

Hopping Sequence

Exclusion List

Remark:

N/A: not applicable. Refer to the relative section for the details.

EUT: In this whole report EUT means Equipment Under Test.
Tx: In this whole report Tx (or tx) means Transmitter.

Rx: In this whole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radio Frequency.

ANSI C63.10:2013 the detail version is ANSI C63.10:2013 in the whole report.
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3 General Information

3.1 Client Information

Applicant:

Address of Applicant:

STONKAM CO., LTD

101, Building 6, No.1 Ruihua Road, Tianhe District, Guangzhou, Guangdong,
P. R. China

3.2 General Description of E.U.T.

3.3

3.4

3.5

Name:
Model No.:
Operating Frequency:

Channels:

Modulation Technique:

Type of Modulation

Dwell time
Antenna Type
Antenna gain:

Details of E.U.T.
EUT Power Supply:

Test mode:

Power cord:

1080P 2.4GHz Digital Wireless Rear View Camera

HDW135814PCl

2408 MHz to 2478 MHz

19 channels

channel | Frequency | channel | Frequency | channel | Frequency| channel | Frequency|

1 2408 6 2425 11 2448 16 2468
2 2411 7 2428 12 2452 17 2472
3 2415 8 2432 13 2455 18 2475
4 2418 9 2442 14 2458 19 2478
5 2422 10 2445 15 2465

Frequency Hopping Spread Spectrum (FHSS)

16QAM/QPSK/BPSK

Per channel is less than 0.4s.
IPEX
0.57dBi

DC 12V

The program used to control the EUT for staying in continuous transmitting and
receiving mode is programmed. Channel lowest (2408MHz), middle
(2445MHz) and highest (2478MHz) are chosen for full testing.

/

Description of Support Units
The EUT has been tested as an independent unit for fixed frequency by testing lab.

Details of Support Equipment(s)

Description

Manufacturer Model No. Connection Working state

/

/ / / /

Test Location

All tests were performed at:

ITL Co., Ltd

No. 8 Jingianling Street 5, Huangjiang Town, Dongguan, Guangdong, 523757 P.R.C.
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0086-769-39001678
itl@i-testlab.com

No tests were sub-contracted.

3.6 Deviation from Standards

None.

3.7 Abnormalities from Standard Conditions

None.

3.8 Other Information Requested by the Customer
None.

3.9 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
® CNAS Lab code:L9342

® FCC Designation No.:CN5035

® IC Registration NO.: 12593A

® NVLAP LAB CODE: 600199-0

3.10 Measurement Uncertainty

The below measurement uncertainties given below are based on a 95% confidence level
(base on a coverage factor (k=2).)

Parameter Uncertainty
Radio frequency 2.25%
total RF power, conducted 11.34 dB
RF power density , conducted +1.49 dB
All emissions, radiated 12.72 dB
Temperature 15.02 dB
Humidity +0.8°C
DC and low frequency voltages 1.5 %
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4  Instruments Used during Test
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No. Test Equipment | Manufacturer Model Serial No. Cal Data Due Date

DGITL-301 | Semi-Anechoic | prqy)ingaren 9*6*6 CTO00874- | 5053 08.02 | 2026.08.02
chamber 1181

DGITL-307 | EMI test receiver SCHWQRZBEC ESVS10 8:/”3’5;6 2024.03.15 | 2025.03.15

Wideband Radio
DGITL-376 | Communication | SCHWARZBEC | o\ivs00 | LR114195 | 2024.03.15 | 2025.03.15
Tester K

DGITL-349a | Vector Signal | ROHDE&SCHW | qyiov/100a | 250268 | 2024.03.15 | 2025.03.15

Generator
ARZ

DGITL-306 Spectrum Agilent N9O10A | MY942003 | o454 63 15 | 2025.03.15

Analyzer Technologies 34
- . ZFC- SN2928011

DGITL-352 Pre Amplifier Minl-Clrcuits 1000LIX 10 2024.03.15 | 2025.03.15
Spectrum SCHWARZBEC 6625-01-

DGITL-375 Analyzor K FSVAO-N | oo r | 2024.08.15 | 2025.03.15

DGITL-309 Horn Antenna ETS Lindgren 3117 SNOO; 5226 2023.05.14 | 2025.05.14

DGITL-308 | Bilog Antenna ETS- Lindgren 3142E 156975 | 2023.05.14 | 2025.05.14
Wideband

DGITL-350 | Amplifier Super Minl-Clrcuits ZVA;%X' SNQ%%“OM 2024.03.15 | 2025.03.15

Ultra
DGITL-371 | Pre Amplifier | teramicrowave | 2FA" | 18081001 | 2024.03.15 | 2025.03.15
P 0040G35 ks Bt
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5 Test Results
5.1 E.U.T. test conditions

Test Voltage:
Temperature:
Humidity:
Atmospheric Pressure:

Test frequencies and
frequency range:

Page 8 of 51 Report No.: D240809008

Input: DC 12V
20.0 -25.0 °C

38-50 % RH
1000 -1010 mbar

According to the 15.31(m) Measurements on intentional radiators or
receivers, other than TV broadcast receivers, shall be performed and, if
required, reported for each band in which the device can be operated
with the device operating at the number of frequencies in each band
specified in the following table:

According to the 15.33 (a) For an intentional radiator, the spectrum
shall be investigated from the lowest radio frequency signal generated
in the device, without going below 9 kHz, up to at least the frequency
shown in the following table:

Number of fundamental frequencies to be tested in EUT transmit band

Frequency range in Number of Location in frequency range
which frequencies of operation
1 MHz or less 1 Middle
1 MHz to 10 MHz 2 1 near top and 1 near bottom

More than 10 MHz

1 near top, 1 near middle and 1

near bottom

Frequency range of radiated emission measurements

Lowest frequency generated

Upper frequency range of measurement

9 kHz to below 10 GHz

10th harmonic of highest fundamental frequency or to 40 GHz,

At or above 10 GHz to below

5th harmonic of highest fundamental frequency or to 100 GHz,

At or above 30 GHz

5th harmonic of highest fundamental frequency or to 200 GHz,
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EUT channels and frequencies list:

channel Frequency channel Frequency channel Frequency channel Frequency
1 2408 6 2425 11 2448 16 2468
2 2411 7 2428 12 2452 17 2472
3 2415 8 2432 13 2455 18 2475
4 2418 9 2442 14 2458 19 2478
5 2422 10 2445 15 2465

Test frequencies are the Lowest Channel: 1 channel (2408 MHz), Middle Channel: 10 channel (2445 MHz)
and Highest Channel: 19 channel (2478 MHz)

5.2 Antenna requirement

Standard requirement

15.203 requirements:

For intentional device: According to 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.

15.247(c) (1) (I) requirement:

(I) Systems operating in the 2400-2483.5 MHz bands that are used exclusively for fixed.
Point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
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 6 dBi.

EUT Antenna

The antenna is an IPEX Antenna and no consideration of replacement. The best case gain of the antenna

is 0.57 dBi.

Test result: The unit does meet the FCC requirements.
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5.3 Occupied Bandwidth
Test Requirement: FCC Part 15 C section 15.247

(a)(1) Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth
of the hopping channel, whichever is greater. Alternatively, frequency
hopping systems operating in the 2400-2483.5 MHz band may have

hopping channel carrier frequencies that are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater

than 125 mWw.
Test Method: ANSI C63.10:2013
Test Status: Test the EUT in continuous transmitting mode at the lowest, middle and
Highest Channel.
Test Configuration:
Spectrum Analyzer
|=af Eaflea)
f"-\ o o e
e o
£ oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1.

Remove the antenna from the EUT and then connect a low RF cable from the antenna port to
the spectrum;

Set the spectrum analyzer: Span = approximately 2 to 3 times the 20dB bandwidth, centring on a
hopping channel;

Set the spectrum analyzer: RBW = 1% of the 20dB bandwidth VBW = RBW. Sweep = auto;

Detector Function = Peak. Trace = Max Hold.

Mark the peak frequency and -20dB point’'s bandwidth.
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Test result (-20dB bandwidth):
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Test Channel Bandwidth(MHz) 2/3 bandwidth(MHz)
Lowest 4.40 2.93
Middle 4.45 2.97
Highest 4.45 2.97
Result plot as follows:
Lowest Channel:
Spectrum J# 2
Ref Level 20.00 dBm Offset 1.03 dB & RBW 100 kHz
s Att 30de SWT 10.1ms @ VYBW 300 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 1.31 dBm)|
2.407507250 GHz
10:dBm M1 M2[1] -18.30 dBm
i Y 2.405806000 GHz
-10 dBm ¥ }
MM V3
-20 dBm \
-30 dBm—
-50 dBm
-60 dBm
-70 dBm
CF 2.408 GHz 10001 pts Span 8.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result
M1 [ 1 2.40750725 GHz 1.31 dBm [
M2 | 1 2.405206 GHz | -18.30 dBm [
M3 | 1 2.410209 GHz -18.79 dBm | |
il J Ready CRNNERRND i

Date: 9.AUG.2024

11:06:26

11:06:27 )
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Middle Channel:

Highest Channel:

Spectrum
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=

Ref Level 20.00 dBm
| Att 30 dB
SGL Count 100/100

SWT

Offset 1.11 dB @ RBW 100 kHz
10.1 ms @ YBW 300 kHz

Mode Sweep

@ 1Pk Max

M1[1]

10 dBem

9.86 dBm
2.444165680 GHz|
-10.30 dBm
2.442795000 GHz|

0 dBm

113

-10 dBm

-20 dBm

3 T

-40 dBm

-50 dem

-60 dBm

-70 dBm

CF 2.445 GHz

10001 pts

Span 8.0 MHz

Marker
Type | Ref | Trc | X-value

Y-value | Function

Function Result

M1 [ b 2.44416568 GHz

9.86 dBm

M2 [ 1

M3 | i 2.447247 GHz

2.442795 GHz |

-10.30 dBm
-0.72 dBm |

J{

] Ready

Date: 9.AUG.2024 11:56:43

Spectrum

00.08.2024
115643 77

=

Ref Level 20.00 dBm
| Att 30 dB
SGL Count 100/100

SWT

Offset 1.08 dB @ RBW 100 kHz
10.1 ms @ YBW 300 kHz

Mode Sweep

@ 1Pk Max

10 dBem

M1[1
1M1 1]
¥

0 dem |

9.64 dBm
2.477137690 GHz|
-9.93 dBm
2.475786000 GHz|

-10 dBm

|

-60 dBm

-70 dBm

CF 2.478 GHz

10001 pts

Span 8.0 MHz

Marker
X-value

Y-value | Function

Function Result

Type | Ref | Trc |

M1 b 2.47713769 GHz

9.64 dBm

M2 [ 1
M3 | 1

2.480239 GHz

2.475786 GHz |

-9.93 dEm
-3.60 dBm |

J{

] Ready

Date: 9.AUG.2024 12:00:57

%
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5.4 Carrier Frequencies Separated

Test Requirement: FCC Part 15 C section 15.247

(a),(1) Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the
hopping channel, whichever is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the
systems operate with an output power no greater than 125 mW.

Test Method: ANSI C63.10:2013

Test Status: Test the EUT in continuous transmitting mode at the lowest, middle and
Highest Channel

Test Configuration:

Spectrum Analyzer

ST=T=]
A~ ooo
(= ]

=i = Ef‘ E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1. Remove the antenna from the EUT and then connect a low attenuation RF cable from the
antenna port to the spectrum.

2. Set the spectrum analyzer: RBW = 1% of the span, VBW = RBW, Sweep = auto; Detector

Function = Peak. Trace = Max, hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between
the peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this
Section. Submit this plot.



ITL

Test result:
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Test Channel Carrier Frequencies Separated Pass/Fail
Lower Channels 3.157 MHz Pass
Middle Channels 3.437 MHz Pass
Upper Channels 3.277 MHz Pass
Remark:
The limit is maximum two-thirds of the 20 dB bandwidth: 2.97 MHz
Carrier Frequencies Separated plot:
Lowest Channels:
Spectrum | [@
Ref Level 20.00 dBm Offset 1.11 dB @ RBW 100 kHz
j& Att 30dE  SWT 1ms @ YBW 300 kHz Mode Sweep
@® 1Pk Max
D2[1] 6.36 dB
—_ me% 0o 3.1570 MHz
m 3.14d
o HH Hum Wqﬂmﬂuhﬂﬂw‘“ﬂmzwlsﬁﬁgdﬁ
-10 dBm H ”\ ﬂw 1
-20 dBm n

Nl v

flﬁl ) u
-40 dBm ”wun,* "}“WY
,,‘_'leﬁlqgfﬁu 7
-60 dBm
-70 dBm
CF 2.408 GHz 1001 pts Span 20.0 MHz
Marker
Tvpe| Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.408 GHz 3.14 dBm | |
Dz M1 1 3.157 MHz 6.36 dB } |
P —
J—[ J Measuring... EREDERELD e TRl 20y

1632:17 g
Date: 14.AUG.2024 16:32:17
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Middle Channels:

Spectrum |
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(=]

Ref Level 20.00 dBm
j& Att 30 dB
@ 1Pk Max

Offset 1.11 dB @ RBW 100 kHz
SWT 1ms @ ¥YBW 300 kHz

Mode Sweep

M1
D2

D2[1]

W

0 dBm

AT

WMJ\W“MMM

-1.77 dB
-3.4370 MHz

b

qﬁfm\ IM
|

-10 dBm

Tl

-20 dBm

L

-30 dBm

\[HU i

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.4455 GHz

1001 pts

Span 20.0 MHz

Marker
Type | Ref | Trc |
1

X-value | Y-value

Function |

Function Result |

M1

Dz2| M1 1

2.4452 GHz

-3.437 MHz -1.77 dB

11.39 dém |

)

J Measuring...

Date: 14.AUG.2024 16:

24:26

—_—
14.08.2024
16:24:27 57

Highest Channels
Spectrum | n%l
Ref Level 20.00 dBm  Offset 1.11 dB & RBW 100 kHz
|& Att 30de SWT 1ms @ YBW 300 kHz Mode Sweep
@ 1Pk Max
D2[1] 3.66 dB
no -3.2770 MHz
W o I, M1[1] 5.15 dBm
rl% IW[M 2.4780000 GHz
i il
0dem 1 uw i 1 U
-10 dBm h\
-20 dBm \rﬁ,%
-30 dBm f i an\
-40 dBm Ly h
LT
50 dBm Ll ﬁTmI)‘
-60 dBm
-70 dBm
CF 2.478 GHz 1001 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.478 GHz 5.15 dBm |
Dz M1 1 -3.277 MHz 3.66 dB
— —
) [ easurina- WNNNRNED WO oo )
Date: 14.AUG.2024 16:26:33
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5.5 Hopping Channel Number

Test Requirement: FCC Part15 C section 15.247

(a)(1)(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use

at least 15 channels.

Test Method: ANSI| C63.10:2013

Test Status: Test the EUT in hopping mode.

Test Configuration:

Spectrum Analyzer

Si=is]
A~ ooo
=i=I=]

- oo E.U.T.

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1.

Remove the antenna from the EUT and then connect a low attenuation RF cable from the antenna
port to the spectrum.

Set the spectrum analyzer: RBW = 100 kHz. VBW = 300 kHz. Sweep = auto; Detector Function =
Peak. Trace = Max hold.

Allow the trace to stabilize. It may prove necessary to break the span up to sections. In order to
clearly show all of the hopping frequencies. The limit is specified in one of the subparagraphs of

this Section.

. Set the spectrum analyzer: start frequency = 2400 MHz. stop frequency = 2483.5 MHz. Submit the

test result graph.
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Test result: Total channels are 19 channels.

Spectrum 'Iq?
Ref Level 20.00 dBm Offset 1.08 dB @ RBW 100 kHz

| Att 30de SWT 1ms @ VYBW 300 kHz Mode Sweep
SGL Count 2000/2000
@ 1Pk Max
M1[1] 4.78 dBm)|

24062625 GH
10 dB it W uhu\n Jlu»hl Iﬂ"""f"‘dﬂ g uwlh II"“ i L dlarl ?ﬂ% dBnZ]
/ 2.479%08% GHz
0 dBm \ { u’ 1
-10 dBJ

]J T
-50 dBm
-60 dBm
-70 dBm
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.4062625 GHz 4,78 dBm
2 s 2.4794085 GHz 9.25 dBm

) ) e

Date: 9.AUG.2024 11:12:38

Test result: The unit does meet the FCC requirements.
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5.6 Dwell Time

Test Requirement:  FCC Part 15 C section 15.247

(a)(1)(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall
use at least 15 channels. The average time of occupancy on any channel
shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed. Frequency hopping
systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 channels are used.

Test Method: ANSI C63.10:2013
Test Status: Test the EUT in continuous transmitting mode at the lowest, middle and Highest
Channel

Test Configuration:

Spectrum Analyzer

i o e
VoSO e o |
OooQs

=i = Ef‘ E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1.Remove the antenna from the EUT and then connect a low attenuation RF cable from the antenna

port to the spectrum.

2.Set spectrum analyzer span = 0 MHz centre on a hopping channel;

3.Set RBW =1 MHz and VBW = 3 MHz. Sweep = as necessary to capture the entire dwell time per
hopping channel. Detector Function = Peak. Trace = View;

4.Use the marker-delta function to determine the dwell time. If this value varies with different

modes of operation (e.g. data rate. modulation format. etc.). Repeat this test for each variation.

The limit is specified in one of the subparagraphs of this Section. Submit this plot(s). An oscilloscope
may be used instead of a spectrum analyzer.
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Test Result:
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Frequency (MHz) | Pulse Time (ms) | Observed pluses Total Dwell Time (ms) Limit (ms) | Verdict
in 7.6s
2408 0.356 20 7.12 400 Pass
2445 0.356 19 6.76 400 Pass
2478 0.357 20 7.14 400 Pass

Lowest Channel (2.408 GHz):

=)

Spectrum
Ref Level 20.00 dBm Offset 1.0 dB @ RBW 1 MHz
j& Attt 30 dB @ SWT 10 ms & VYBW 1 MHz
SGL TRG:VID
@ 1Pk Clrw
" M1[1] 11.73 dBm
10 de il 0.000000000 s
m -~
TRG 6.000 dBnv pif1] 2.31dB
356.000 ps|
0 dBm
-10 dBm W
-20 dBm
-30 dBm
-40 dBm
i1 4 11 Iy 1
-70 dBm
CF 2.408 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 0.0s | 11.73 dBm
D1 M1 s 356.0 ps -2,31 db |

J{

]

Date: 14.AUG.2024 16:06:36
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Spectrum | n%:(
Ref Level 20.00 dBm @ RBW 1 MHz

Att 40 cdB @ SWT 7.6 @ YBW 1 MHz Mode auto Sweep
SGL

@ 1Pk Max

0de

0 dem

{10 dBm

420 dBm

450 dBm

e T

| Lot

il

YT T

=

-50 dBm

-60 dBm

-70 dBm

CF 2.408 GHz 1001 pts Span 1.0 MHz

Ready  WHBMMNANY Wk Misr

Date: 14.AUG.2024 16:13:17

Middle channel (2.445 GHz):

Spectrum E;?

Ref Level 20.00 dBm Offset 1.11 dB @ RBW 1 MHz

s Att 30dE @ SWT 10 ms @ VBW 3 MHz
SGL TRG!VID
@ 1Pk Clrw
M1[1] 3.21 dBm)
d . 0.000000000 s
P D1[1] 5.23 dB
356.000 ps
OB TRIG 0.700 dBm
-10 dBm
-20 dBm
-30 dBm .

-70 dBm
CF 2.445 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 0.0z | 3.21 dBm |
D1 M1 s 356.0 ps 5.23dB | |
Jil J [

Date: 14.AUG.2024 16:06:49
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Spectrum | n%:(

Ref Level 20.00 dBm @ RBW 1 MHz

Att 40 cdB @ SWT 7.6 @ YBW 1 MHz Mode auto Sweep
SGL

@ 1Pk Max

10 dpm

0 dBm

-10 giBm

-20 giBm

3[:5. |
H..inL 1 bt

-40°dem

F_
=

;

=
=
=

?E;

-50 dBm

-60 dBm

-70 dBm

CF 2.445 GHz 1001 pts Span 1.0 MHz

i I Ready  WNNNNNNND WM oo

Date: 14.AUG.2024 16:15:01

Highest Channel (2.478 GHz):

Spectrum E;?

Ref Level 20.00 dBm Offset 1.0 dB @ RBW 1 MHz

| Att 30 de @ SWT 10 ms & YBW 3 MHz
SGL TRG:VID

@ 1Pk Clrw

P M1[1] 11.47 dBm)|
‘M 0.000000000 s
10 dBm—j

TRG ©.800 dBrm i | nm 1.03 dB
357.000 ps,
0 dem | T

-10 dém

-20 dém

-30 dBm

-40 dBm

-70 dem

CF 2.478 GHz 10001 pts 1.0 ms/
Marker

Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 0.0z | 11.47 dém |
D1 M1 s 357.0 ps 1.03 db | |

] ] e

Date: 14.AUG.2024 16:06:59
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Spectrum | D%I

Ref Level 20.00 dBm @ RBW 1 MHz

Att 40 cdB @ SWT 7.6 @ YBW 1 MHz Mode auto Sweep
SGL

@ 1Pk Max

-10 dB

-40 de

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.478 GHz 1001 pts Span 1.0 MHz
il ] Ready (T ] T

Date: 14.AUG.2024 16:15:56

The results are not greater than 0.4 seconds

The unit does meet the FCC requirements.
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5.7 Maximum Peak Output Power

Test Requirement: FCC Part 15 C section 15.247

(b)(1)For frequency hopping systems operating in the 2400-2483.5
MHz band employing at least 75 non-overlapping hopping channels,
and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band:

0.125W
Refer to the result “Hopping channel number” of this document. The 1
watt (30.0 dBm) limit applies.

Test Method: ANSI C63.10:2013

Test Limit:

Test mode: Test the EUT in continuous transmitting mode at the lowest, middle and
Highest Channel.

Test Configuration:

Spectrum Analyzer

i o e
VoSO e o |
OooQs

. S E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:
1 . Remove the antenna from the EUT and then connect a low attenuation RF cable from the

antenna port to the spectrum.
2 . Set the spectrum analyzer parameters as below:
1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
2) RBW > 20 dB bandwidth of the emission being measured.
3) VBW = RBW
4) Sweep: Auto
5) Detector function: Peak
6) Trace: Max hold
3 . Keep the EUT in transmitting at lowest, medium and Highest Channel individually. Record the
max value.
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Test Result:

Test Channel Frequency (MHz) | Output Power (dBm) Limit (dBm) Result
Lowest 2408 16.75 21 Pass
Middle 2445 18.1 21 Pass
Highest 2478 17.79 21 Pass

Test result plot as follows:

Lowest Channel:

Spectrum

Ref Level 20.00 dém
o Att

=)

Offset

30 de SWT

SGL Count 100/100

1.08 dB @ RBW 5 MHz
10.1ms & VBW & MHz

Mode Sweep

@ 1Pk Max

10 dBm

0 dBm

0 dBm

-30 dBm

-40 dBm:

-50 dBrm

-60 dBm

=70 dem

M1[1]

L] Mﬁ\\._

16.75 dBm
2.40787400 GHz

//

e

W

CF 2.408 GHz

10001 pts

Span 20.0 MHz

)l

)

D.

ate:

9.AUG.2024 12:03:04




ITL

Middle Channel:

Spectrum |
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&)

o Att
SGL Count 100/100

Ref Level 20.00 dBm
30 dB

SWT

Offset 1.11 dB @ RBW 5 MHz
10.1 ms & VBW 5 MHz

Mode Sweep

® 1Pk Max

10 dBm

|

]

R — 11

18.10 dBm
2.44506800 GHZz|

.llb/

0 dBm

/

u\‘\ll

s

~q

-20 dem

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dem

CF 2.445 GHz

10001 pts

Span 20.0 MHz
—

e

)

Date: 9.AUG.2024 11:

Highest Channel:

Spectrum

54:11

=)

Ref Level 20.00 dém
e Att 30 dB
SGL Count 1007100

Offset 1.08 d& & RBW 5 MHz
SWT 10.1ms & VBW 5 MHz

Mode Sweep

@ 1Pk Max

"]

|

N}]\,\
e

17.79 dBm
2.47805000 GHz

o

/

e

TN

[

N

Ny

-30 dBm

-40 dBm:

-50 dBrm

-60 dBm

=70 dem

CF 2.478 GHz

10001 pts

Span 20.0 MHz
—

e

)

Date: 9.AUG.2024

11:59:14

Test result: The unit does meet the FCC requirements.
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5.8 Conducted Spurious Emissions

Test Requirement: FCC Part15 C section 15.247

(d) In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated 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. Provided the transmitter
demonstrates compliance with the peak conducted power limits.

Test Method: ANSI C63.10:2013
Test Status: Test the EUT in continuous transmitting mode at the lowest, middle and
Highest Channel.

Test Configuration:

Spectrum Analyzer

=== |
A~ Oooo

ocoDs
— o o |

=1 =i E.U.T|

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1. Remove the antenna from the EUT and then connect a low attenuation RF cable from the antenna
port to the spectrum.

2. Set the spectrum analyzer: RBW = 100 kHz. VBW = RBW. Sweep = auto; Detector Function =
Peak (Max. hold).
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Test result plot as follows

Lowest Channel:

Page 27 of 51

Report No.: D240809008

Spectrum %n
Ref Level 20.00 dBm Offset 1.08 dB @ RBW 100 kHz
| Att 30de SWT 265 ms @ YBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 3.83 dBm)|
10 dBm—pr 2.407370 GHz|
 Z M2[1] -45.00 dBm
0 dBm 4.815776 GHz|
=10 dBM—=ny 11,707 dem
-20 dBm
-30 dBm
-40 dBm bt
50 dBm T 4 .
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1] 2.40737 GHz | 3.83 dBm |
m2| [ 1 4.815776 GHz | -45.00 dBm | [
M3 | 1 4.815776 GHz -45.00 dBm [
M4 | 1 7.032197 GHz | -55.10 dBm |
M5 1 0.508907 GHz -55.69 dBm | |

T

Date: 9.AUG.2024 12:04:02

Middle Channel

Spectrum

=)

Ref Level 20.00 dBm
| Att 30 dB
SGL Count 10/10

Offset 1.11 dB @ RBW 100 kHz

SWT 265 ms @ VBW 300 kHz Mode Sweep

@ 1Pk Max

M
10 dBm

M1[1]

0 dBm

M2[1]

10 dBm——

D1 -10,793

-20 dBm

8.41 dBm
2.444420 GHz|
-44.84 dBm
4.889892 GHz|

dBm

-30 dBm

-40 dBm ikt

-50 dem T

-70 dem

Start 30.0 MHz

30001 pts

Stop 26.5 GHz

Marker

X-value | Y-value | Function

Function Result

Type | Ref | Trc |
M1 1

2.44442 GHz |
4.889892 GHz |
4.889892 GHz

8.41 dBm
-44.84 dBm |
-44.24 dBm

-55.21 dBm
-55.44 dBm |

7.299544 GHz |
9.581258 GHz

Date: 9.AUG.2024 11:57:38
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Highest Channel

Spectrum E;?

Ref Level 20.00 dBm Offset 1.08 dB @ RBW 100 kHz

| Att 30de SWT 265 ms @ YBW 300 kHz Mode Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] 7.56 dBm
M

10 dBm 2.477950 GHz

M2[1] -46.74 dBm

0 dBm 2.524356 GHz

10 dBm—-

D1 -10.699 dBm

-20 dBm

-30 dBm

-40 dBm-T;

-50 dBm — — i

-70 dBem

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function
M1 1 2.47795 GHz | 7.56 dBm
M2 2.524356 GHz | -46.74 dBm |
M3 4.923421 GHz -53.28 dBm
M4 7.258075 GHz | -55.39 dBm
M5 10.069189 GHz -55.42 dBm |

)il e

Date: 9.AUG.2024 12:00:22

Function Result |

[
|
1
|
|
|

1
— |1
1
s

Test result: The unit does meet the FCC requirements.
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5.9 Radiated Spurious Emissions

Test Requirement: FCC Part15 C section 15.247

(d) In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated 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, and provided the transmitter
demonstrates compliance with the peak conducted power limits.

Test Method: ANSI C63.10:2013

Test Status: Test the EUT in continuous transmitting mode at the lowest, middle and
Highest Channel.

Detector: For PK value:

RBW = 1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz, 9k Hz for <30 MHz
VBW = RBW Sweep = auto
Detector function = peak

Trace = max hold

For AV value:

RBW = 1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz, 9k Hz for <30 MHz
VBW =10 Hz

Sweep = auto

Detector function = peak

Trace = max hold

15.209 Limit:
Frequency Field Strength Measurement Distance
(MHz) (microvolts/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
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Test Configuration:

1) 9k Hz to 30 MHz emissions:

Tumtable E 3m :
EUT i
Iﬂ 8 Test
Am
. Receiver
e 7
Ground Plane Coaxial Cable ./
2) 30 MHz to 1 GHz emissions:
=S . |
Turntable : I' Wekedis
Spectrum \ ________
Analyzer IU.Em
l —
Ground Plane
Coaxial Cable
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3) 1 GHzto 40 GHz emissions:

Semi-Anechoic Chamber T. - . :|"1

ze]

T

150

Tarntable

e Grownd Planeg

| Measurement [ [
Above 1GHz only Instrument t oy0O W

[

Control Room

Test Procedure: The receiver was scanned from 9 kHz to 25GHz. When an emission was found, the
table was rotated to produce the maximum signal strength. An initial pre-scan was performed for in
peak detection mode using the receiver. The EUT was measured for both the Horizontal and Vertical
polarities and performed a pre-test three orthogonal planes. For intentional radiators, measurements
of the variation of the input power or the radiated signal level of the fundamental frequency
component of the emission, as appropriate, shall be performed with the supply voltage varied
between 85% and 115% of the nominal rated supply voltage. After pre-test, it was found that the
worse radiation emission was get at the X position. So the data shown was the X position only. The
worst case emissions were reported.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level,
once corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of
the hopping signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further
adjusted by a "duty cycle correction factor", derived from 20log (dwell time/100 ms), in an effort to
demonstrate compliance with the 15.209 limit. Submit this data.

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.
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5.9.1 Harmonic and other spurious emissions
The monitor and camera work at the same time
Worst case Channel
9 kHz~30 MHz Test result
The Low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which

was 20dB lower than the limit line per 15.31(0) was not report

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement
Horizontal:
Peak scan

Level (dBuV/m)

|
80 Level (dBuVim)

70

60
FCC PART 15C

50

]

[ =

20
10
G3[] 100. 200, 300. 400. 500. 600. 700. 800. 900. 1000
Frequency {(MHz)
Quasi-peak measurement
No. Freg Fead Antenna Cable Preamp Level Limit  Over Pol/Phase Remark
Level Factor Loss Factor Line Limit
MH=z dBuV dB dB dB dBuV/m dBuV/m dB
1 144,480 16, 03 8.18 1.43 2B.38 28. 16 13.50 -15.31 HORIZONTAL QP
2 181,880 19, 05 134 5 b 1.67 27.68 33. 18 13,80 -10.32 HORIZONTAL QP
3 296.750 54.45 13. 16 i R I (R 12.15 16.00 -3.85 HORIZONTAL QP
1 381.050 17. 58 15. 38 2,35 28.33 2702 16.00 -B.98 HORIZONTAL QF
5 B93. 570 39,68 18. 47 3004 2833 32. 86 16.00 -13.14 HORIZONTAL QF
6 891. 360 10,37 22,18 I EBTE0 3. 12 16.00 -6.88 HORIZONTAL QF

Level=Read Lewvel + Antenmna Factor + Cable Loss — Preamp Factor
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Vertical:

Peak scan

Level (dBuV/m)

80 Level {dBuVim)

70

60
FCC|PART 15C

50

o

30

G

20

10

30 100, 200, 300, 400, 500, 600, 700, 800, apo, 1000
Frequency (MHz)

Quasi-peak measurement

No. Freqg Fead Antenna Cable Preamp Lewvel Limit (Over Pol/Phaze Remark
Level Factor Loss Factor Line Limit
MH= dBuV dB dB dB dBuV/m dBuV/m dB
L T1.710 16. 02 7. 07 0.09 28 28 2087 10.00 -14.18 VERTICAL ap
2 216 240 52.18 10. 47 1.78 27.69 36. 75 16. 00 —-9.25 VERTICAL Qp
3206, AR BE.26 1318 Foll  CBELET 39.86 16. 00 —6.04 VERTICAL QP
1 194, 630 10,79 16. 67 2. 16 28.73 31.50 16, 00 -14.50° VERTICAL QP
5 643. 040 38.25 18, 26 3.18 28.38 5E2.a1 16.00 -13.69 VERTICAL QP
6 891.360 35.42 2218 AT BraE0 34,17 16. 00 -11.83 VERTICAL aF

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor
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Spurious emissions above 1GHz
Test at Lowest Channel in transmitting status

Horizontal:

Peak scan

Level (dBuV/m)
Level {dBuVim}

Report No.: D240809008

a0
FCC PART 15C PEAK
TO
60
FCC PART 15C AVERAGE
50 ! - ! Il
2
1WEWW
M | 4
30
20
10
01{]0{] 4000, G000, 2000, 10000, 12000. 14000, 16000, 18000
Frequency (MHz)
Freq Read Antenna Cable Preamp Level Limit Over Pol/Phase  Remark
Level Factor Loss Factor Line Limit
MHz dBuV dB dB dB dBuV/m dBuV/m dB
6720.000 24.168 35.81 11.65 27,36 14, 36 74.00 -289.61 HORIZONTAL Pesk
6728, 000 14. 94 30.91 11. 65 27.36 35. 14 04.00 -18.86  HORIZONTAL Average
211, 000 18.88 3B.80 14.08 218 15. 68 74.00 -28.32 HORIZONTAL Peak
9211, 000 0.38 38.B0 14.08 2%. 18 35. 08 54,00 -18.92 HORIZONTAL Average
12043. 000  17.40  389.60 16. 81 26. 66 47,15 71.00 -26.83 HORIZONTAL Pesk
12543, 000 T.42 38.60 16.81 26. 66 i s 54.00 -16.83 HORIZONTAL Average
Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.
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Vertical:
Peak scan

Level (dBuV/m)

goLevel [dBuvim)

FCC PART 15C PEAK

70

60
FCC PART 15C AVERAGE

>0 [ [ 3 ' ' W
Py P
40 T
Mw [
30
20
10
01001'] 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Freq Read Antenna Cable Preamp Level Limit (Over Pol/Phase FRemark
Level Factor Loss Factor Line Limit
MHz dBuV dB dB dB dBuV/m dBuV/m dB
6015.000 24.55 35.99 10.82 27.42 14. 04 74.00 -28.96 VERTICAL Peak
6015, 000 14.31 35.99 10.82 27,42 33. 80 54, 00 -20,20  VERTICAL Average
8772, 000 18.66 38.091 14.49 27,12 15.84 74.00 -25.06  VERTICAL Peal
772,000 8.286 3591 14.49 27.12 35,57 54.00 -1B5.43 VERTICAL Average
12832. 000 17.38 10,30 17.08 26.85 18. 18 74.00 -25.8T VERTICAL Fealk
12832, 000 7.08 10,30 17.05 P26.55 37. 88 54,00 -16.12 VERTICAL Average

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.
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Test at Middle Channel in transmitting status

Horizontal:
Peak scan
Level (dBpV/m)

80

Level {dBuVim)

Report No.: D240809008

FCC PART 15C PEAK

70

60

FCC PART 15C AVERAGE

50

40

30

20

10

B

1000

3708, 000
2709, 000
9166, 000
9466, 000
12643, 000
126135, 000

Level=Read Level + Antenna Factor +

4000.

G000,
Antenna
Factor

dB
34.78 10.
31.78 10.
38. 80
36. B0 14.
38. 85 168
39, 85 16.

3

8000, 10000.
Frequency (MHz)
Cable Preamp Level
Loss Factor
dB dB dBuV/m
5 27. 46 14,410
o8 27. 46 34. 72
3l 211 15. 85
31 e i 35.93
=] 26. 62 18. 37
90 26. 62 38.TT

Cable Losz=s -

12000. 14000, 16000. 18000
Limit Over Pol/Phase Remark
Line Limit

dBuV/m dB

.00 -20,60 HORIZONTAL Pesk
.00 -19.28  HORIZONTAL Average
.00 -25.15  HORIZONTAL Peak
—-18.07 HORIZONTAL Average
00 -25.83 HORIZONTAL Pesk
00 -15.23  HORIZONTAL Average

ST e e
=)
=1

Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.
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Vertical:
Peak scan

Level (dBuV/m)
Level [dBuVim)

80
FCC PART 15C PEAK
70
60
FCC PART 15C AVERAGE
50
3 5
1
40 W ey ]
WW/W A il
30 T -
20
10
0100{] 4000, G6000. 8000, 10000. 12000, 14000. 16000. 18000
Frequency (MHz)
Freq Read Antenna Cable PFreamp Level Limit Owver Pol/Phase Remark
Level Factor Loss Factor Line Limit
MHz dBuVv dB dB dB dBuV,/m dBuV/m dB
{740,000 25.82 33.28 9.5 27.684 10. 87 .00 -33.03 VERTICAL Peak

1710. 000  15.09 33,29 9.650 27.64 30.24
T273.000  21.48 36.84 12.20 27.33 13.19
T2T3.000  11.66 36.84 12,20 27.33 33.37
9262.000 18.11 38.80 14.13 27.18 13. 86
9262, 000 &0 34880 14.13  27.18 33.79

.00 -23.76 VERTICAL Average
.00 -30.81 VERTICAL Peal
00 -20,83 VERTICAL AVeTrage
.00 -30.14  VERTICAL Peak
L0 =20.21 VERTICAL Average

I =1 &N =1'ch =1

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.
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Test at Highest Channel in transmitting status
Horizontal:

Peak scan

Level (dBuV/m)

8 ﬂLevet (dBuVim)

FCC PART 15C PEAK

70

60
FCC PART 15C AVERAGE

50 i T g
1WWMWVW

40 - i -

Mf L

30 -

20

10

01000 4000, 6000. 8000. 10000. 12000. 14000. 16000. 18000

Frequency (MHz)

Frenq Read Antenna Cable Preamp Level Limit Over Pol/Phase Remark
Level Factor Loss Factor Line Limit

MH=z dBuV dB dB dB dBuV/m dBuV/m dB
6308, 000 23.02° 365l T3 27.37 43. 49 714.00 -30.51 HORIZONTAL Pesk
6308. 000 13-0F 3b:hl A e 32,64 54,00 -21,36 HORIZONTAL Average
G228, 000 18.05 38. 80 14, 10 27.18 44, 77 71.00 -29.23 HORIZONTAL Pesk
G228, 000 8.33 3B.BO 14.10 27.18 35. 05 54.00 -18.85 HORIZONTAL Average
11965, 000 18. 68  30.60 16. 33 26. 85 47,77 71,00 -26.23 HORIZONTAL Pesk
11965. 000 8.89 30.60 16..33 26.858 i 51,00 -16.03 HORIZONTAL Average

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.
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Vertical:
Peak scan

Level (dBuV/m)
Level (dBuVim)

a0
FCC PART 15C PEAK
T0
60
FCC PART 15C AVERAGE
50 ] ] I " I ]
3 %AW E

20

10

=

1000 4000, 6000, 8000, 10000. 12000, 14000, 16000, 18000
Frequency (MHz)

Freq Read Antenna Cable Preamp Level Limit Owver Pol/Phasze  Remark
Level Factor oss Factor Line Limit
MHz dBuV dB dB dB dBuV,/m dBuV/m dB

6253.000 26,42 3676 11.16 27.38 4454 74.00 -289.06 VERTICAL Pegk
6253,000 15.50 35.75 11.16 27.39 g 02 .00 -18.88 VERTICAL Average

!

5d
8823.900 I7.49 38,83 14,52 27.12 13. 82 74.00 -30018 VERTICAL Peak
9823, 000 T-of 38083 M.hF AT 1R 33.63 54.00 -20.37 VERTICAL AvVerage
12684. 000 17.053  38.73 16.86 26.84 16. 88 .00 -27.02  VERTICAL Peak
12594. 000 .21 39.73 16.36 26064 37.16 54.00 -16.81 VERTICAL Average

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor

Note: The emission above limit is fundamental emission, which is not subject to the limit.

Remark:

1). 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 Loss —Preamplifier Factor.

2). As shown in Section, for frequencies above 1000 MHz. the above field strength limits are based on
average limits. However, the peak field strength of any emission shall not exceed the maximum permitted
average limits specified above by more than 20 dB under any condition of modulation.

3). The test only perform the EUT in transmitting status since the test frequencies were over 1GHz only
required transmitting status.

Test result: The unit does meet the FCC requirements.
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5.10 Radiated Emissions which fall in the restricted bands

Test Requirement: FCC Part15 C Section 15.247

(d) In addition, radiated emissions which fall in the restricted bands. as

defined in Section 15.205(a), must also comply with the radiated

emission limits specified in Section 15.209(a) (see Section 15.205(c)).
Test Method: ANSI C63.10:2013 Clause 6.4, 6.5 and 6.6

Test Status: Test the EUT in continuous transmitting mode at the lowest (2408MHz) and

highest (2478 MHz) channel.

Measurement Distance: 3m (Semi-Anechoic Chamber)

Limit: Section 15.209(a)
Frequency Field Strength Measurement Distance
(MHz) (microvolts/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

Detector: For PK value:

RBW =1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz
VBW = RBW Sweep = auto

Detector function = peak

Trace = max hold

For AV value:

RBW =1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz
VBW =10 Hz

Sweep = auto

Detector function = peak

Trace = max hold



ITL

Page 41 of 51

Report No.: D240809008

Test Result:
Frequency Reading Correct Emission Limit Margin Antenna
(MHz) Level (dB/m) Level (dBuV/m) (dB) polarization Detector
(dBuV/m) (dBuV/m)
Low Channel
2310.000 31.05 6.54 39.27 74.00 34.73 H PK
2310.000 14.75 6.54 24.09 54.00 29.91 H AV
2390.000 28.11 6.61 35.71 74.00 38.29 \ PK
2390.000 13.92 6.61 24.99 54.00 29.01 \Y, AV
High Channel
2483.500 29.06 6.70 39.18 74.00 34.82 H PK
2483.500 14.38 6.70 2412 54.00 29.88 H AV
2500.000 27.21 6.72 36.94 74.00 37.06 \Y, PK
2500.000 15.78 6.72 21.41 54.00 32.59 \ AV

Remark: No any other emission which falls in restricted bands can be detected and be reported.

Test result: The unit does meet the FCC requirements.
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5.11 Band Edges Requirement

Test Requirement: FCC Part15 C section 15.247

(d) In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated 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, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, as permitted under paragraph (b)(3) of
this section, the attenuation required under this paragraph shall be 30 dB
instead of 20 dB. Attenuation below the general limits specified in Section
15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in Section 15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section

15.205 (c)).
Frequency Band: 2400 MHz to 2483.5 MHz
Test Method: ANSI C63.10:2013 Clause 6.9
Test Status: Test the EUT in continuous transmitting mode at the lowest (2408 MHz), and

highest (2478 MHz) channel and hopping mode

Test Configuration:

Spectrum Analyzer

i o e
VoSO e o |
OooQs

. S E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure: Set RBW of spectrum analyzer to 100 kHz and VBW of spectrum analyzer
to 300 kHz with suitable frequency span including 10MHz bandwidth from
band edge.

The band edges were measured and recorded Result:

The Lower Edges attenuated more than 20dB.
The Upper Edges attenuated more than 20dB.
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The graph as below:

Represents the emissions take for this device.

Fixed Mode:

Lowest Channel:

Report No.: D240809008

=)

I

W\r'l

fifu]
ki

Spectrum
Ref Level 20.00 dBm Offset 1.08 dB @ RBW 100 kHz
o Att 30dB SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 7.90 dBm
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10 dem ikt
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-10 dem JJ 7
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-40 dBm

-50 dBm
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1001 pts
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Spectrum

=)

SGL Count 100/100

Ref Level 20.00 dBm Offset 1.08 dB @ RBW 100 kHz
| Att 30de SWT 1ms @ VBW 300 kHz

Mode Sweep

@ 1Pk Max

M1[1]

10 dBm

M2[1]

0 dBm

7.49 dBm
2.407450001GHZ
-46.0 m|
2.400000 GHz|

-10 dBm—j

D1 -12,100 dBm

-20 dem

-30 dBm

-40 dBm

Wi

-50 dBm
| T LSRR (WA R o okt sy " ,,,J,‘}}w,,

l.mwm.«.!k[nlu iy i ot

i
k] 'Vybj |

-70 dém

Start 2.312 GHz

1001 pts

Stop 2.412 GHz

Marker
Type | Ref | Trc | X-value

Y-value |

Function

Function Result

M1 1 2.40745 GHz |
Mz L 2.4 GHz

7.49 dBrn |
-46.05 dBm

M3 2,39 GHz |

1
M4 il 2.3853 GHz

-56.68 dBm
-45.95 dBm |

J{

Date: 9.AUG.2024 12:03:32
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Highest Channel:

Spectrum E;?

Ref Level 20.00 dBm Offset 1.08 dB @ RBW 100 kHz

| Att 30de SWT 1ms @ VYBW 300 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 9.84 dBm

1 2.47716080 GHz

2 G T I
" i)

-10 dem

-20 dém ki
Qﬂﬁmn JJ’ nw ﬂ.\‘J‘WJM

-40 dBm

-50 dBm

-60 dém

-70 dém

CF 2.478 GHz 1001 pts Span 8.0 MHz

)i i

Date: 9.AUG.2024 11:59:47

Spectrum E;?

Ref Level 20.00 dBm Offset 1.08 dB @ RBW 100 kHz

o Att 30de SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 8.54 dBm
10 gml 2.47885000 GHz|
M2[1] -41.26 dBm|
] E\mL 2.48350000 GHz|
B-eBf—— D1 -10.159 dBm
0 de

Iﬂan dBm.ljlh
I
-40 dBm
| n | 1k
-50 dBm } o

i W Lottt oty hLMthLr Mﬂmmﬂf wn WMMJL&‘M

-60 dBm t
-70 dém
Start 2.474 GHz 1001 pts Stop 2.574 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result
M1 1 2.47885 GHz | 8.54 dBm | |
Mz L 2.4835 GHz -41.26 dBm [
M3 1 2.5 GHz | -55.40 dBm [
M4 il 2.484 GHz -39.94 dBm | |
il i

Date: 9.AUG.2024 11:59:50
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2.4000000

D1 -16.705

-20 dem

dBm

-30 dBm

-40 dBm

-50 dém

M4

|
L
Ll

I T3

ol

-70 dém

B0 dm

Start 2.312 GHz

1001 pts

Stop 2.412 GHz

Marker

Type | Ref | Trc

X-value Y-value Function

Function Result

M1
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M4

2.384 GHz | -53.44 dBm
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Date: 9.AUG.2024

11:84:20



ITL Page 46 of 51 Report No.: D240809008

Highest Channel

Spectrum | mv:'

Ref Level 20.00 dBm Offset 1.08 dB @ RBW 100 kHz

o Att 30 de SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 2000/2000
@ 1Pk Max
M1[1] 4.56 dBm|
2.47766430 GHz
10 dBm
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-60 dBm

=70 dem

CF 2.478 GHz 1001 pts Span 8.0 MHz
—
il ] A

Date: 9.AUG.2024 11:35:07

Spectrum :g"

Ref Level 20.00 dBm Offset 1.08 dB @ RBW 100 kHz

| Att 30de SWT 1ms @ VYBW 300 kHz Mode Sweep
SGL Count 2000/2000
@ 1Pk Max
M1[1] 5.69 dBm)|
10 dBm 2.47465000 GHz
M2[1] -47.75 dBm|
) 2.48350000 GHz
-10 dBm

-20 de
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B 1T P 1 T w1 Y T Y T WSPPTY T POORY]

|‘1[ D1 -15.443 dBrm

Y

-60 dBm
-70 dém
Start 2.474 GHz 1001 pts Stop 2.574 GHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 2.47465 GHz 5.69 dBm
Mz L 2.4835 GHz -47.75 dBm
M3 1 2.5 GHz -54.19 dBm
M4 il 2.4841 GHz | -42.53 dBm

)i ] e

Date: 9.AUG.2024 11:35:21

Test result: The unit does meet the FCC requirements.
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5.12 Conducted Emissions at Mains Terminals 150 kHz to 30 MHz

Test Requirement: FCC Part 15 C section 15.207
Test Method: ANSI C63.10:2013 Clause 6.2
Test Voltage: N/A
Frequency Range: 150 kHz to 30 MHz
Detector: Peak for pre-scan (9 kHz Resolution Bandwidth)
Test Limit
Limits for conducted disturbance at the mains ports of class B
) Class B Limit dB(uV)
Frequency Range
Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to0 5 56 46
5t0 30 60 50
NOTE 1 The limit decreases linearly with the logarithm of the frequency in the range 0,15 MHz
to 0,50 MHz.
EUT Operation: Test in normal operating mode. For intentional radiators, measurements of the

variation of the input power or the radiated signal level of the fundamental
frequency component of the emission, as appropriate, shall be performed
with the supply voltage varied between 85% and 115% of the nominal
rated supply voltage.

Pre-Scan has been conducted to determine the worst-case mode from all
possible combinations between available modulations, data rates and

antenna ports (if EUT with antenna diversity architecture).
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Test Configuration:

/ Vertical Reference
Ground Plane /TestReceiver
1

—_—-
EUT A |2 222
|

40cm :

m L Ll N p—
I~
\Horizontal Reference
Ground Plane

Mote: 1.Supportunits were connected to second LISN.
2.Both of LISNs (AMMN) are 80 cm from EUT and at least 80

I

from otherunits and other metal planes

Test procedure:
1. The mains terminal disturbance voltage test was conducted in a shielded room.

2. 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, but

separated from metallic contact with the ground reference plane by 0.1m of insulation.
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5.12.1 Measurement Data

An initial pre-scan was performed on the live and neutral lines with peak detector.
Quasi-Peak and Average measurement were performed at the frequencies with maximized peak

emission were detected. For EUT the communicating was worst case mode.

The following Quasi-Peak and Average measurements were performed on the EUT
Live line

Peak Scan:

Level (dBpV)

Quasi-peak and Average measurement
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Neutral Line
Peak Scan:

Level (dBpV)

Quasi-peak and Average measurement
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5.13 Other requirements Frequency Hopping Spread Spectrum System

Test Requirement: 47 CFR Part 15C Section 15.247 (a) (1), (h) requirement

The system shall hop to channel frequencies that are selected at the system hopping rate from a Pseudorandom
ordered list of hopping frequencies. Each frequency must be used equally on the average by each transmitter.
The system receivers shall have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shall shift frequencies in synchronization with the transmitted signals.

Frequency hopping spread spectrum systems are not required to employ all available hopping channels during
each transmission. However, the system, consisting of both the transmitter and the receiver, must be designed to
comply with all of the regulations in this section should the transmitter be presented with a continuous data (or
information) stream. In addition, a system employing short transmission bursts must comply with the definition of
a frequency hopping system and must distribute its transmissions over the minimum number of hopping
channels specified in this section.

The incorporation of intelligence within a frequency hopping spread spectrum system that permits the system to
recognize other users within the spectrum band so that it individually and independently chooses and adapts its
hopsets to avoid hopping on occupied channels is permitted.

The coordination of frequency hopping systems in any other manner for the express purpose of avoiding the
simultaneous occupancy of individual hopping frequencies by multiple transmitters is not permitted.

Compliance for section 15.247(a)(1)

The pseudorandom sequence may be generated in a nine stage shift register whose 5th and 9th stage outputs
are added in a modulo-two addition stage. And the result is fed back to the input of the first stage. The sequence
begins with the first ONE of 9 consecutive ONE s; i.e. the shift register is initialized with nine ones.

* Number of shift registers stages: 9

« Length of pseudo-random sequence: 2°-1 = 511 bits

* Longest sequence of zeros: 8 (non-inverted signal)

’—EH:H'___I—EH:TiH:H:HZI—”

F 1 e
it

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Sequence as follow:
206246 77 7 64 273 1675 1
——p---

i
i
i
i
i

@

Each frequency used equally on the average by each transmitter.

The receivers are designed to have input and IF bandwidths that match the hopping channel bandwidths of any
transmitters and shift frequencies in synchronization with the transmitted signals.

Compliance for section 15.247(g)

The system transmits the packet with the pseudorandom hopping frequency with a continuous data and the short
burst transmission from the system is also transmitted under the frequency hopping system with the
pseudorandom hopping frequency system.

Compliance for section 15.247(h)

The system incorporates with an adaptive system to detect other user within the spectrum band so that it
individually and independently to avoid hopping on the occupied channels.

The system is designed not have the ability to coordinated with other FHSS System in an effort to avoid the
simultaneous occupancy of individual hopping frequencies by multiple transmitter.

--End of Report--
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