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TEST REPORT

Test Report No. : CTL2407253031-WF September.05, 2023
Date of issue

Equipment under Test : REMOTE CONTROL GLIDER TOYS

Sample No. CTL2407253031

Model /Type 3 L0713

L0712, LO714, LO715, LO716, LO717, LO718, LO719,
L0720, LO721, LO722, LO723, L0724, L0725, L0726,
L0727, LO728, L0729, LO730, LO731, L0732, L0733,

Listed Models L0734, L0735, L0736, LO737, LO738, L0739, L0740,
L0741, L0742, L0743, L0744, L0745, L0746, L0747,
L0748, L0749, L0750, LO751, L0752, LO753, L0754,
LO755

Applicant . SHANTOU CITY CHENGHAI DISTRICT
HONGWANG ELECTRONICS CO,, LTD

Address : 1ST AND 2ND FLOOR, NO. 3,YIZHOU ROAD,
CHENCUOZHOU INDUSTRIAL ZONE, LIANXIA
TOWN, CHENGHAI DISTRICT, SHANTOU CITY,
China

Manufacturer . SHANTOU CITY CHENGHAI DISTRICT
HONGWANG ELECTRONICS CO., LTD

Address : 1ST AND 2ND FLOOR, NO. 3,YIZHOU ROAD,
CHENCUOZHOU INDUSTRIAL ZONE, LIANXIA
TOWN, CHENGHAI DISTRICT, SHANTOU CITY,
China

Test result Pass *

* In the configuration tested, the EUT complied with the standards specified page 5.

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the issuing
testing laboratory.
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1. SUMMARY
1.1. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.249: Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5875
MHz, and 24.0 - 24.25 GHz.

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

1.2. Test Description

FCC PART 15.249

FCC Part 15.249(a) Field Strength of Fundamental PASS
FCC Part 15.209 Spurious Emission PASS
FCC Part 15.209 Band edge PASS
FCC Part 15.215(c) 20dB bandwidth PASS
FCC Part 15.207 Conducted Emission N/A
FCC Part 15.203 Antenna Requirement PASS
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1.3. Test Facility

1.3.1 Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.

Zone A, 1st Floor, Warehouse 2, Baisha Logistics Company, No. 3011 Shahe West Road, Nanshan
District, Shenzhen

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 32/EN 55032 requirements.

1.3.2 Laboratory accreditation
The test facility is recognized, certified, or accredited by the following organizations:
CNAS-Lab Code: L7497

Shenzhen CTL Testing Technology Co., Ltd. has been assessed and proved to be in compliance with
CNAS-CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025:
2005 General Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No. 4343.01

Shenzhen CTL Testing Technology 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: 2005 General Requirements for the Competence of Testing and Calibration Laboratories and
any additional program requirements in the identified field of testing.

IC Registration No.: 9618B
CAB identifier: CN0O041

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Innovation, Science and Economic Development Canada to test to Canadian radio
equipment requirements with Registration No.: 9618B.

1.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
~opecification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Transmitter power conducted +0.57 dB (1)
Transmitter power Radiated +2.20dB Q)
Conducted spurious emission 9KHz-40 GHz +2.20dB Q)
Occupied Bandwidth +0.01ppm (1)

Radiated Emission9KHz~30MHz +3.40dB Q)
Radiated Emission30~1000MHz +4.10dB Q)
Radiated Emission Above 1GHz +4.32dB (1)
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Conducted Disturbance0.15~30MHz +3.20dB (1)

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

2.1. Environmental conditions

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

Normal Temperature: 25°C

Relative Humidity: 55 %

Air Pressure:

101 kPa

2.2. General Description of EUT

Product Name:

REMOTE CONTROL GLIDER TOYS

Model/Type reference:

L0713

Power supply:

DC 4.5V from battery

2.4G

Modulation: GFSK

Operation frequency: 2449MHz~2475MHz
Channel number: 27

Antenna type: PCB Antenna
Antenna gain: OdBi

Note1: For more details, please refer to the user’s manual of the EUT.

Note2: Antenna gain provided by the applicant.

Note3: The product cannot be configured to operate outside the current frequency band plan through
software configuration, Third parties are not allowed to change any software parameter configuration

of the product.

2.3. Description of Test Modes and Test Frequency

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.
There are 27 channels provided to the EUT and Channel 01/14/27 were selected for testing.

Operation Frequency List :

Channel Frequency (MHz)
01 2449
02 2450
13 2461
14 2462
15 2463
26 2474
27 2475

Note: The line display in grey is the channel selected to perform test.
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2.4. Equipments Used during the Test

Report No.: CTL2407253031-WF

: . Calibration | Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ESH2-75 860014/010 | 2024/04/30 | 2025/04/29
. ROHDE &
Limitator SCHWARZ ESH3-72 100408 2024/04/30 | 2025/04/29
. ROHDE &
EMI Test Receiver SCHWARZ ESCI 1166.5950.03 | 2024/04/30 | 2025/04/29
Double cone
logarithmic Schwarzbeck VULB 9168 824 2023/02/13 | 2026/02/12
antenna
EMI Test Receiver R&S ESCI 1166.5950.03 | 2024/04/30 | 2025/04/29
Spectrum Analyzer Agilent N9020A US46220290 | 2024/05/02 | 2025/05/01
Spectrum Analyzer Keysight N9020A MY53420874 | 2024/05/02 | 2025/05/01
Horn Antenna S“”O(':i%ences DRH-118 A062013 | 2021/12/23 | 2024/12/22
g ctiveagp Da Ze ZN30900A / 2024/04/30 | 2025/04/29
Antenna
Ocean
Horn Antenna . OBH100400 26999002 2021/12/22 | 2024/12/21
Microwave
Amplifier Agilent 8449B 3008A02306 | 2024/04/30 | 2025/04/29
Amplifier Brief&Smart LNA-4018 2104197 2024/05/03 | 2025/05/02
Temperature/Humi JiYu MC501 / 2024/05/04 | 2025/05/03
dity Meter
Power
measurement TSTPASS TSPS2023R TSCB220016 | 2024/05/03 | 2025/05/02
module
Power Sensor Agilent U2021XA MY53340004 | 2024/05/04 | 2025/05/03
Power Sensor Agilent U2021XA MY54080012 | 2024/05/03 | 2025/05/02
Test Software
Name of Software Version
TST-PASS V2.0
EZ_EMC(Below 1GHz) V1.1.4.2
EZ_EMC((Above 1GHz) V1.1.4.2

2.5. Related Submittal(s) / Grant(s)

This submittal(s) (test report) is intended to comply with Section 15.249 of the FCC Part 15, Subpart C

Rules.

2.6. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST CONDITIONS AND RESULTS

3.1. Conducted Emissions Test
LIMIT
FCC CFR Title 47 Part 15 Subpart C Section 15.207

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

* Decreases with the logarithm of the frequency.

TEST CONFIGURATION

Shielded Footns

EUT

Test

4+ C Receiver

LISN

TEST PROCEDURE

1. The equipment was set up as per the test configuration to simulate typical actual usage per the
user’'s manual. The EUT is a tabletop system; a wooden table with a height of 0.8 meters is used
and is placed on the ground plane as per ANSI C63.10:2013.

2. Support equipment, if needed, was placed as per ANSI C63.10:2013.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10:2013.

4. If a EUT received DC power from the USB Port of Notebook PC, the PC’s adapter received
AC120V/60Hz power through a Line Impedance Stabilization Network (LISN) which supplied
power source and was grounded to the ground plane.

5. All support equipments received AC power from a second LISN, if any.

6. The EUT test program was started. Emissions were measured on each current carrying line of
the EUT using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The
LISN has two monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were
taken: one with Line 1 connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load,
the second scan had Line 1 connected to a 50 ohm load and Line 2 connected to the Analyzer /
Receiver.

7. Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

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

w

TEST RESULTS

Battery powered products do not require this test.
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3.2. Radiated Emissions and Band Edge
Limit
According 15.249, the field strength of emissions from intentional radiators operated within

2400MHz-2483.5 MHz shall not exceed 94dBpV/m (50mV/m):

FCC PART 15.249(d) Emissions radiated outside of the specified frequency bands, except for
harmonics, shall be attenuated by at least 50 dB below the level of the fundamental or to the general
radiated emission limits in §15.209, whichever is the lesser attenuation.

In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a)

Radiated emission limits

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (puV/m)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-30 3 20log(30)+ 40log(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150

216-960 3 46.0 200

Above 960 3 54.0 500

According to 815.249 (a): Except as provided in paragraph (b) of this section, the field strength of
emissions from intentional radiators operated within these frequency bands shall comply with the
following:

Fundamental frequency Field stre_n_gth of fundamental Field st_rength of harmonics
(millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

* Field strength limits are specified at a distance of 3 meters.

* As shown in §15.35(b), for frequencies above 1000 MHz, the field strength limits in paragraphs (a) and (b) of
this section 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. For
point-to-point operation under paragraph (b) of this section, the peak field strength shall not exceed 2500
millivolts/meter at 3 meters along the antenna azimuth.

* Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at
least 50 dB below the level of the fundamental or to the general radiated emission limits in §15.209, whichever is
the lesser attenuation.
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TEST CONFIGURATION

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

RX Antenna

3m —————————
| EUT | Turn Table : T
AT re im
0.8 m
-

Ground Plane

A

Receiver

(B) Radiated Emission Test Set-Up, Frequency below 1000MHz

Ant. feed
point

A

i-l_ll I 1-4 m
| EUT

Twmn Tahle

IO.S m

Ground Plane

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

Ant.feed |
point

3m ————»
|

3
EUT L~
A

1-4 m
Turn Tahle

1.5m

Ground Plane
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Test Procedure

1. Below 1GHz measurement the EUT is placed on a turntable which is 0.8m above ground plane,
and above 1GHz measurement EUT was placed on a low permittivity and low loss tangent turn
table which is 1.5m above ground plane.

2. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating
the turn table from 0° to 360° to acquire the highest emissions from EUT

3. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

Repeat above procedures until all frequency measurements have been completed.
Radiated emission test frequency band from 9KHz to 25GHz.
The distance between test antenna and EUT as following table states:

Test Frequency range Test Antenna Type Test Distance
9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Bilog Antenna 3
1GHz-18GHz Horn Antenna 3
18GHz-25GHz Horn Anternna 1
7. Setting test receiver/spectrum as following table states:
Test Frequency Test Receiver/Spectrum Setting Detector
range
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KH2/_VB\£V=1OOOKHZ,Sweep QP
time=Auto
Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto
1GHz-40GHz Average Value: RBW=1MHz/VBW=10Hz, Peak
Sweep time=Auto

TEST RESULTS

Remark:

1. We measured Radiated Emission at GFSK mode from 9 KHz to 25GHz and recorded worst case.

2. For below 1GHz testing recorded worst at GFSK low channel.

3. Radiated emission test from 9 KHz to 10th harmonic of fundamental was verified, and no
emission found except system noise floor in 9 KHz to 30MHz and not recorded in this report.



V1.0 Page 15 of 35 Report No.: CTL2407253031-WF
For 30MHz-1GHz
Horizontal
Sherzhen CTL Testing Technology Co., Lid
Tel: +B8-755-A04R5104
Radiated Emission Measurement
Fila FF_T Diit 8305 Dt SERARTIE Tirrma: 1ECSE21

ma s

]
m
- .
e
m
a9
S ] L] L T
Site LAB Chamber 2 Polarization: Morizomtal Tempersties: 2500
Limit: FOC Part15 RE-Clags C_30-1000MHz Power: Hesidine  S0%
EUT: Destance: 3m
MM: LOT13
Mode: 2440KHz
Mole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTROMICS CO., LTD.
Freguency | Reading Fﬂwllﬂdlerrl Margin| Haighi. | Azissath
Moo | Hz) | B | i) [iaBavin) |jaBuvimg | aB) tem) | ey |FIF| Remark
1 | B120641 | 1471 | 2284 | 37.55 | 4600 | 8.45 | peak | 100 | 184 | P
T | B953012 | 78O0 | 2340 | 3138 | 4600 |1462| @F | 100 | 360 | P
3 | TIOEZA1 | 1382 | 2454 | 3838 | 4600 | 7.64 | peak | 100 | 328 | P
4 | ronzves | Bt | 2641 | 3722 | g6o00 [87E | peak | 10 | 258 [P
5 | B253200 | 14380 | 2693 | 4132 | 4600 | 468 |peak | 100 | O | P
£ | BGOTEO4 | 707 | 2740 | 3548 | 4600 |10.54 | peak | 100 | 20 | P
Vertical
Shenzhen CTL Testing Technology Co., Lid
Tel: +88-755-A048104
Radiated Emission Measurement
Filia :RF _T Dhiia 12300 Dt 20240728 Tirrm: 185024
ma e
]
(1]
o]
| I
] E L
*;,ﬁ.frg-
m
e
m WM%M AR »W‘M
%HH
m
ow
i w000 Ll 300,00 T )
Site LAB Chamber 2 Polarizalion:  Vertical Tergersties:  I5IC)
Limit: FCC Part15 RE-Clags C_30-1000MHz Powar: Heside  S0%
EUT: Distarce: 3m
MM LOT12
Mode: 2449KHz
Mole: SHANTOU CITY CHENGHAI DISTRICT HONGWANGE ELECTROMICS CO., LTD.
Frequency | Reading | Faclor | Level Limit  |Margin Azissuth
Moo | " ibz) | pmuvy | i [iomavien) [amuey | @By | PO e | ey [P Remark
1 | 7019481 | 1646 | 2340 | 3005 | 4600 [6.05 |peak | 100 | B4 [P
2 | 764.3802 | 7.7 | 2578 | 3205 | 4600 |13.05) peak | 100 | 11 | P
3 | 8123091 | B11 | 2693 | 3504 | 4600 |10.96 | peak | 100 | 310 | P
4 | Baoa7az | 7o0 | 2731 | 3521 | 4600 [1070| peak | 100 | 2é8 [P
§ | OO41016 | ©11 | 2788 | 3809 | 4600 | 901 |peak | 100 | 43 | F
B | O508352 | 745 | 2841 | 3586 | 4600 [10014 | peak | 100 | 11 [P
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For 1GHz to 10GHz

2449MHz
Horizontal
F Sherzhen CTL Testing Technology Co., Lid
Tel: +BE-TE5-A04R6104
Radiated Emiszion Measurement
Filia :RF_T Dhiss 181257 Dt 024D RS RES
ma i
]
(1]
s F K
- ¥ ..M‘": w.-’l""\lf W ey
it )
ﬁ I Y e
] e ehupilr ™
=
m J 4 4
m . v
1
“ i SR T T 0TS A R T 0
Site LAB Chamber 2 Polarization:  Morizomtal Temgerslu  25ICH
Limit: FOC Part15 RE-Class C_Abave 1GHz_PK  Power: it S0%
EUT: Distance: 3m
MM LOT13
Mode: 2449MHz TX
Hote: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTRONICS CO., LTD.
Frequency | Reading Fﬂurl Level | Limit  |Margin Asiesuth
Moo | " Hz) | By | qaRim) |idBuvin) [dBuviny | (aB) | P e | megy [PUF| Remar
1 | 2asa750 | 61.20 | «17.15 | 44.05 | 74.00 |28.95| peak | 150 | 188 | P
T | 4BBZO7G | G207 | .06 | 44.11 | 7400 |2089| peak | 150 | 219 | P
3 | 7347076 | G485 | .28B | 51.07 | 7400 |22.03| peak | 150 | 240 | P
4 | o776.250 | 5122 | 052 | 5174 | 7400 |2226| peak | 150 | 281 | P
§ | 12222.135 | 5132 | 220 | 5352 | 7400 |204B| peak | 180 | 2 | P
£ | 13631.000 | 4852 | 305 | 5247 | 7400 |2153| peak | 150 | 240 | P
Vertical
Shenzhen CTL Tesling Technology Co., Lid
Tel: +66-755-804B6104
Radiated Emission Measurement
Fila :RF_T Diads 81258 Dt M40 Tierwa: 315412
ma  diuim
b
(1]
El i 5 [
- f “»J" 'H'_?'-t s o by
P oy, Lian
e v
g ‘I.r"'
w . |l

ARIOR PR I0F A0 000  GR0 G VR0 (MR TR0 Vi RAGEL O 15 A 0 {0 0

Site LAB Chamber 2 Polanization: WVertical Tarperaluree  25(C)
Limit: FCC Part15 RE-Class C_Above 1GHz_PK Porwar: Hussidine:  SO%
EUT: Distancs:  3m

M LOT13

Mode:  2449MHz TX
Hole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTRONICS CO., LTD.

No. | "ok | amos | (cimy Jmavin) By | () |2 | e | ey |PPF| Remar
1 | 48BB.750 | 5047 | -704 | 5153 | 7400 |22.47 | peak | 150 | 388 | P
T | 7347.075 | G454 | -288 | 6166 | 7400 |2234 | peak | 150 | 358 | P
3 | o/eG.A75 | 5287 | 062 | 5359 | 7400 |2061 | peak | 150 | @1 | P
4 | 12024250 | 5097 | 221 | G248 | 7400 |2152 | peak | 150 | 184 | P
5 | 13616.125 | 4B.86 | 385 | G281 | 74.00 |21.08 | peak | 150 | 163 | P
B | 16127.875 | 4804 | 504 | 53.08 | 7400 |2092 | peak | 150 | 358 | P




Page 17 of 35 Report No.: CTL2407253031-WF
2462MHz
Horizontal
Shanzhen CTL Testing Technoiogy Co., Lid
Tel: +B88-T55-80408104
Radiated Emission Measurement
Fila :RF_7 Diads 181250 Duatic 2407120 Tivaa: 3134083
L]
1]
A -] A

® J.n“"“;"‘w f..?"u_'...w.- i ',..-»KL
m ’? y I..-.#'“"""l""\'""*w“lp'ww

AT WERRL OG0 (A0 T8 AN R T i

Site LAB Chamber 2 Polarization: Hovizomtal Targasws 150

Limit: FOC Part15 RE-Class C_Abave 1GHz_PK Power: e S0%
EUT: Distance: 3m
MiM: LOT13
Mode: 24E2MHz TX
Mole: SHANTOU CITY CHENGHAI DIESTRICT HONGWANG ELECTRONICS CO., LTD.
Frequency | Reading | Faclor | Lewsl Limit  |Margin| Hiaght | Azisath
Moo | MHz) | By | (i) [idBuvin |idBuvimy | aB) [P e | iegy |FYF| Femark
1 | 2315376 | 6218 | -17.10 | 4500 | 7400 |28.00 | peak | 150 | 300 | P
2 | 4907875 | 6B.52 | «781 | G1.61 | 7400 |22.38 | peak | 150 | 114 | P
3 | OASOEIS | 5278 | 055 | 5333 | 7400 |2067 | peak | 150 | 197 | P
4 | 12285875 | 5087 | 248 | sans | 7400 [2095 | peak | 150 | 217 [P
5 | 13600500 | 4041 | 350 | 5331 | 7400 |20088 | peak | 150 z | P
B | 17551625 | 4347 | 913 | 5280 | 7400 |21.40| peak | 150 | 135 | P
Vertical
Sherzhen CTL Testing Technology Co., Lid
Tel: +88-755-804B8104
Radiated Emiszion Measurement
Filia (RF_T Dhiia 181280 Db 20240720 Tirrma: 31=3584
ma  diuim
]
(1]
5 [
W i : e vl-Fﬂ-\Pv o f"\-..xlu.‘#
f ' -.vna-aL.u"“N‘*WV'lw“ i
- Luselirmmer ]

Site LAB Chamber 2 Polarization:  Wertical Tagaraore 2500

Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: Husidice S0 %
EUT: Distancs: 3m
MM LOTIS
Mode: 24E2MHz TX
Mole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTRONICS CO., LTD.
Freguency | Reading | Facter | Lewsl | Limit |Margin Aziesash
No. | "ibie) | (s | (emim) | Bt | camy || ‘i | vy |PIF| Remark
1 | 2462000 | BO78 | -16.75 | 44.03 | 7400 |2897 | peak | 150 | 18 | P
T | 4B46.250 | 6081 | -BOZ | G2E@ | 7400 2111 | peak | 150 | 248 | P
3 | 7a85.625 | Gaa4 | -282 | G062 | 7400 |234B| peak | 180 | 212 | P
4 | oAz7250 | 4B75 | 054 | 4928 | 7400 |2471| peak | 150 | 173 | P
5 | 13707500 | 4600 | 3EE | 5207 | 7400 |29.03 | peak | 150 | 358 | P
6 | 16801375 | 4580 | B.G7 | G247 | 7400 |2153| peak | 180 | 71 | P
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2475MHz

Horizontal

Shenzhen CTL Testing Technology Co., Lid
Tel: +BE-T55-804R5194

Radiated Emission Measurement

Fila :RF _T Driadss 181 260 Duatic 2024707129 Tiiaa: 8430
ma e

bl
B0
) i
] o A T '||r)’"‘-“
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Site LAB Chamber 2 Polarization: Movizontal Tarparaws 2500
Limit: FCC Part15 RE-Class C_Above 1GHz_PK Powar: Husiding  S0W
EUT: Distancs: 3m
BNz LOT13

Mode: 24TSMHz TX
MNole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTRONICS CO., LTD.

Frequency | Reading Fﬂarl Level | Limit  |Margin Haight | Asiescth
Mew | " Hz) | (dBuv) | (aRim) |peButim) [(Buvimy | By | P e | ooy [P Remar
1 | 2¢74.750 | 6448 | -16.68 | 47.60 | 74.00 |26.20 | peak | 150 | 31 | P
T | 4939.750 | GGO7 | -TBB | 47.21 | 7400 |26.79 | peak | 150 | 259 | P
3 | 7426.000 | 5620 | -2B0 | 5340 | 7400 |2060| peak | 180 | 207 | P
4 | 901625 | 5181 | 056 | 5247 | 7400 |2153 | peak | 150 | B85 | P
5 | 13635250 | 4595 | 384 | 53.08 | 7400 |20.81| peak | 150 | 8 | P
6 | 161400625 | 47.60 | 507 | 5267 | 7400 |21.33 | peak | 180 | 33 | P

Vertical
Sherzhen CTL Tesling Technology Co., Lid
Tel: +B6-755-80486194
Radiated Emission Measurement

Filia \RF_T Dl (91282 Dl 02400 Tirrma: 128583

ma  duvim

]

(1]

3 ] E
5 : i -H\.L. "P‘L%_H‘,an '"u'\‘-’ll' T ""l‘
-Jl«"'.l,h-' ™

NI e

m . v

m

“ i SO T T 0TS A R T 0
Site LAB Chamber 2 Polarization:  Vertical Temperstwe:  25(C)
Limit: FCC Part15 RE-Class C_Above 1GHz_PK  Power: Husifite S0
EUT: Distance: 3m
M LOT1S
Mode: 2475MHz TX
Mole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTRONICS CO., LTD.

Freguency | Reading | Factor | Lewel Limit  |Margin Haight | Azissath
Mo | " iiHz) | aBuvy | (dBim) [dBavin) |aBuvimy | @B | P4 e | gy |FYF| Remar
1 | 2BB.E25 | 6371 | <1277 | 4064 | 7400 |33.06 | peak | 150 | 297 | P
T | 4948.250 | G706 | -785 | 49.20 | 7400 |24.80 | peak | 150 1 [P
3 | 74Z3876 | 5667 | -2A0 | 5467 | 74.00 |20.13 | peak | 150 | 358 | P
4 | cABATS0 | 4BES | 056 | 4945 | 7400 |2455| peak | 180 | 297 | P
5 | 12351750 | 5163 | 220 | 5383 | 74.00 2017 | peak | 180 | 184 | P
6 | 16083250 | 4723 | 482 | E2.15 | 74.00 |21.85| peak | 180 | 1a | P
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REMARKS:
1.
2.
3.
4,
5.
6.
7.

Page 19 of 35 Report No.: CTL2407253031-WF

Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)

Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
Margin value = Limit value- Emission level.

-- Mean the PK detector measured value is below average limit.

The other emission levels were very low against the limit.

RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak
detector is for AV value.

For fundamental frequency, RBW 3MHz VBW 3MHz Peak detector is for PK Value ; RMS
detector is for AV value.
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Frequency bands
2449MHz

.. CTL2407253031-WF

Horizontal

Shernzhen CTL Testing Technoogy Co., Lid
Tel: +BE-TS5-80486154

Radiated Emission Measurement

Filia (FF _0 D 8181 Duatic SR04 el0 Tirma: et Bad
T e

I v rwe— M.MM#WMF ! ]

3k
b

Sie LAB Chamber 2 Polarzation: Horzomfal Tampardwi 250
Limit: FCC Pat15C Power: Husidineg  S0%
EUT: Distance: 3m

MMN: LOT13

Mode: 2449MHz
Hole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTROMICS CO., LTD.

Freguency | Reading | Facior | Level | Limit  |Margin Haight
MHz) | (dBuM) | (dBim) |iBuvim)|idBuvim)| (aB) |4 g | e

Z350.000 44.08 a.77 53.88 7400 |20.14 | peak 150

ZADO000 | 2844 | 977 | o821 | 5400 1578 | AVG | 150

1R Bl B ;

E|E[ElE

1
2
3 2400.000 43,84 980 53.74 7400 | 20.26 | peak | 150
4 2400.000 2878 980 38.59 S400 |1541 | AVG | 150

Vertical

Sherzhen CTL Testing Technology Ca., Lid
Tel: +BE-7 5588406184

Radiated Emission Measurement

Fila SRF _0 Dada 12102 Dhaibia 20004 ekl Tirra: 11558
men e

Site LAB Chamber 2 Polarization: Wertical Taparauwa 2500
Limit: FCC Pt 15 C Prorarer: Hemidine S0%
EUT: Destance: m

B LOT13

Mode: 24490MH:
Hole: SHANTOU CITY CHENGHAI DISTRICT HONGWAMG ELECTROMICS CO., LTD.

ve. | e | (amay | cm) |;§,Tm|[d!iu"1fm ) |2 | o | e [P Remare
1 | zas0.000 | 4048 | 977 | 5028 | 7400 |2374 |peak | 180 | O | F
Z | 2300000 | 2880 | 977 | G467 | 5400 |1533 | AVG | 150 0| P
3 | 2400.000 | 41.08 | 9.B0 | S0.B@ | 7400 |2392 | peak | 180 | 0 | P
4 | 2400000 | R54 | 9BD | B854 | 5400 |1566)| AVG | 180 | 0 | P
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Frequency bands
2475MHz
Horizontal
_ Shanzhen CTL Testing Technology Co., Lid
Tel: +B6-755-804B6 104
Radiated Emission Measurement
Filia \RF_0 Dl :#188 Dt 2004 TeMA0S Tirrma: 021400
1
i
ol Jl||' ‘
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Site LAB Chamber 2 Polarization: Harizomtal Tarpiaise  250)
Limit: FCC Part 15C Power: busigie  S0%
EUT: Distamcs: 3m
M LOT13
Mode: 2475MHz
Mole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTRONICS CO., LTD.
F Rsading F-:url Ll | Limit  [Margin Haight | Azissth
Nee | MMz | aBuvy | (R [idBuvim) [jdBuvimy | By | P e | gy || Remark
1 | 2483500 | 5543 | 903 | B5.30 | 7400 | 62 | peak | 150 | 30 | P
2 | 2¢BaGO0 | 2064 | 903 | 0957 | 5400 |1443| AVG | 150 | 360 | P
3 | 2500000 | 4801 | 10.00 | 5801 | 7400 | 1595 peak | 150 | 360 | P
4 | 2500000 | 2063 | 1000 | 3953 | 5400 |14.47| AVG | 150 | 360 | P
Vertical
Sherzhen CTL Testing Technology Co., Lid
Tel: +86-755-804B6104
Radiated Emission Measurement
Fila :\RF _0 Dl :2 100 Drabi 2004000 Tirrma: TeZE5E
1n i

o

-y

g o

L LS T T T

Site LAB Chamber 2

Limit: FCC Part 15 C Porwer: Hemidine 5%
EUT: Distance: m
MiM: LOT13
Mode: 24T5MHz
Nole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTROMICS CO., LTD
Frequency |FReading | Factor | Level | Limit |Margin Aiseuth
No- | iz | amav) | (e |:ﬂv&n1|tdﬂuwn: el I I i s
1 | 2483500 | 624G | 9893 | G238 | 7400 |1181|peak | 180 | O | P
7 | 24B3E00 | 2904 | 983 | oa27 | 5400 |14.73| AVG | 150 0| P
3 | 2500000 | 43.38 | 10.00 | 53.38 | 7400 |2062 | peak | 180 | 0 | P
4 | 2500.000 | 2546 | 10.00 | 3946 | 5400 |1454| AVG | 180 | D | P
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Field Strength of Fundamental

Remark: This test was performed with EUT in X, Y, Z position and the worst case was found when EUT
in X position.
2449MHz

Horizontal

Sherzhen CTL Testing Technology Co., Lid
Tel: +86-T55-80406194

Radiated Emission Measurement

Filia :RF_0 Do (@180 Dot 2024 TeRA0S Tirrea: TEesEead
1200 dudim
ik
108 :
f_.-‘ ]“ﬂ».
=
f
y 3
m Xf'
m -.l-.llnﬂ““
"
(1]
£
409
B T T T L TR R N T (UL T e e

Site LAB Chamber 2

Limit: 114 Power: tumidineg  S0%
EUT: Destance: 3m
MM LOT13
Mode: 2449MHz
Mole: SHANTOU CITY CHEMGHAI DESTRICT HONGWANG ELECTROMICS CO., LTD.
F Feading Fﬂu-ll.ﬂdlLl-ru'l Margin| Haght | Azissth Remars
a2t [MHz] (dBuV) | (dBim) |[(dBuVim)|(dBu¥im)| (dB) el | i) P
1 2449.000 TO.56 19,66 2822 | 11400 (1478 | peak | 150 o P
2 2449000 | B&TT 19,66 B8.43 400 | 567 | AVG | 150 | | P
Vertical
Sherzhen CTL Tesling Technology Co., Lid
@ Tel: +B6-T55-H0406184
Radiated Emiszion Measurement
Fila :RF_0 D :#188 Dualic 2004 MER0 Tirrs: 10458
12mn il
118
0%
m o

(5] 5

. /

o Hivahigprab

e

MEOH RN S0 S0 TR WRE G080 WSTEN WSS S0 S5 08

Site LAB Chamber 2

Temperalurs:  250)

Limit: 114 Power: Husitie  S0%
EUT: Distance: 3m
MM LOT13
Mode: 24490Hz
Hole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTRONICS CO., LTD.
Frequency | Reading | Facior | Level | Limit |Margin Asissuth
Mo | i) | (@) | (e |:ﬂvm|:dﬂuw'm: g || o | |PIF| Remark
1 | 2443000 | 7112 | 1866 | S0.78 | 19400 |2322 |peak | 180 | O | P
2 | 2240000 | SB1B | 1086 | 77.B4 | S400 |16.16] AVG | 160 | 360 | P
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Field Strength of Fundamental
2462MHz

Horizontal

Sherzhen CTL Testing Technology Co., Lid
@ Tel: +88-755-80406104

Radiated Emission Measurement

Fila FF_8 Diada 8981 Diatec A4S Tirvua: BG83
1200 dIum
1
108
‘quﬁhtnww-“'w\
m Fi i

Site LAB Chamber 2 Polarzation: Hovizomtal Tamgirdoe IS0
Lirmit: 114 Prower: Husdine S
EUT: Distance: M

MM L0713

Mode: 24E230Hz

Hole: SHANTOU CITY CHERNGHAI DIETRICT HONGWAMNG ELECTRONICS CO., LTD.

Fraguency | Reading Fﬂu-ll.ﬂdlerrl Margin Haight | Asissah
MHz) | (eBuV) | (dBim) [idBuvin) |dBuvim)| (aEy [P v | e
0
]

1 2462.000 77.89 18.72 87.M 11400 |16.29 | peak | 150
2 2462.000 BF.IT 18.72 B7.49 400 | 651 | AVG | 150

Vertical

Shenzhen CTL Testing Technology Ca., Lid
@ Tel: 4B8-7S5-A0408104

Radiated Emission Measurement
Fila :RF_0 D @182 Dl 200470 Tierm: 1B5757
1200 S

1

Sile LAB Chambaer 2 Polarization: Vertical Tamperaue 250
Lirmit: 114 Powar: Humidine:  S0%
EUT: Destance: 3m

bWz LOT13

Mode: 24620z

Hole: SHANTOU CITY CHENGHAI DISTRICT HONGWANG ELECTROMICS CO., LTD.

Freguency | Reading F-m—l Level | Limit  [Margin Haight || Asissuth
Moo | bz | pemuvy | iy [ |dBuiny | gam) || e | pegy | P | Remar
1 | 24B000 | 7180 | 1872 | B1.EZ | 11400 | 2238 | peak | 150 | 380 | P
T | 2462000 | G128 | 1872 | BOGE | G400 |130Z| AVG | 150 | 380 | P
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Field Strength of Fundamental
2475MHz

Horizontal

Sherzhen CTL Testing Technology Co., Lid
@ Tel: 4B8-755-804B6104

Radiated Emission Measurement

Filla :RF _0 Diada 884 Dranie 0040 Tirrsa: THediias
120 dluwim
11w
10
AL s o bkl e
m A Tlhl.

.
mww/ i .

Site LAB Chamber 2 Polarization: Monizomntal Tarmgrdure: 25(0)
Limit: 114 Power: tumidine  50%
EUT: Destance: 3m

MW LOT1E

Mode: 24T75MHz
Mole: SHANTOU CITY CHEMNGHAI DISTRICT HONGWAMG ELECTRONICS CO., LTD.

ho. | Frequency | Reading F-cu-l Level | Limit  [Margin| 1 g
(MHz) (dBu\) | {dBfm) |(dBu'im)|(dBu'im)| (dB) Ll
1 | 2475.000 | 7702 | 1877 | 98.79 | 11400 |17.21 | peak | 150
T | 2475000 | GGAB | 1E77 | BG83 | B400 | B.07 | AwG | 180

SHH

Vertical

Shenrhen CTL Testing Technology Ca., Lid
@ Tel: +88-755-804R6 104

Radiated Emission Measurement

Fila FF_0 Dl 18183 Dl 224 P04 Tt 101218
10 e

118

F
" mm‘ln*"lﬂ*'(' w‘*‘"““ﬁ“ﬂ

Site LAB Chamber 2 Polanzation: Vertical Tamparaure: IS0
Limit: 114 Prewar: Hesidine S0
EUT: Destance: M

BM: L0713

Mode: 24T5MHz
Mole: SHANTOU CITY CHERGHAI DIETRICT HONCGWAMNG ELECTROMNICS CO., LTD.

(MHz) | (@Buv) | fdBim) |(aBuvim)|dBuvim)| (4B) femi
1 | 2475.000 | 7422 | 1897 | 5389 | 11400 | 20.01 | peak | 150
Z | 2475.000 | 6340 | 1897 | BA.17 | S4.00 |10.83 | AVG | 180

]

Frequency | Reading | Facior Margin| Hagit | Azisuth el m "
0
1]
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REMARKS:
1.
2.
3.
4,
5.
6.
7.
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Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)

Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
Margin value = Limit value- Emission level.

-- Mean the PK detector measured value is below average limit.

The other emission levels were very low against the limit.

RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak
detector is for AV value.

For fundamental frequency, RBW 3MHz VBW 3MHz Peak detector is for PK Value; RMS
detector is for AV value.
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3.3. Occupied Bandwidth Measurement
Limit
N/A

Test Configuration

EUT SPECTRUM
ANALYZER

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth
of the fundamental frequency was measured by spectrum analyzer with 100KHz RBW and 300KHz
VBW.

The 20dB bandwidth is defined as the total spectrum the power of which is higher than peak power
minus 20dB.

Test Results

Modulation Channel QQK;SSW 20dB(RAaHnS)width Result
CHO1 0.93480 1.105
GFSK CH14 0.93971 1.109 Pass
CH27 0.94191 1.103

Test plot as follows:

GFSK Modulation

Agilent Spectrum Analyzer, - Occupied BW
| B RF isoEn | B A\ BLIGN OFF 11;30:47 AM Aug 01, 2024
Center Freq 2.449000000 GHz Center Freq: 2.449000000 GHz Radio Std: None Frequency
7] Trig: Free Run Avg|Hold:»10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 30.00 dBm

CenterFreq
2.449000000 GHz

Center 2.449 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

934.80 kHz
Transmit Freq Error 18.732 kHz OBW Power 99.00 %
x dB Bandwidth 1.105 MHz x dB -20.00 dB

MSG STATUS
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CHO1

Agilent Spectrum Analyzer. - Occupied BW

EesRee iSniasgAC

MALIGN OFF 11:30:12 &M Aug 01, 2024

| s == i
Center Freq 2.462000000 GHz Center Fre: 2.462000000 GHz

Radio Std: None Frequency

. Trig:Free Run Avg|Hold:»10/10

=
#IFGain:Low #Atten: 20 dB

Radic Device: BTS

Ref 30.00 dBm

Center 2.462 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
939.71 kHz

Transmit Freq Error 17.959 kHz OBW Power
x dB Bandwidth 1.109 MHz x dB

MSG

11.1 dBm

99.00 %
-20.00 dB

STATUS

Ag}ie|1t Spectrum Analyzer - Occupied BW

MALIGN OFF 11:29:02 &M Aug 01, 2024

| B i
Center Freq 2.475000000 GHz Center Freq: 2.475000000 GHz

Radio Std: None Frequency

o1 Trig:Free Run Avg|Hold:»10/10

o
#IFGain:Low #Atten: 20 dB

Radic Device: BTS

Ref 30.00 dBm

Center 2.475 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power
941.91 kHz

Transmit Freq Error 18.891 kHz OBW Power
x dB Bandwidth 1.103 MHz x dB

MsG

CenterFreq
2.475000000 GHz

11.1 dBm

99.00 %
-20.00 dB

STATUS

CH27
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3.4. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR 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.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The antenna used in this product is a PCB Antenna, The directional gains of antenna used for
transmitting is OdBi.
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4. Test Setup Photos of the EUT
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5. External and Internal Photos of the EUT
External Photos of EUT

Receiver
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Internal Photos of EUT
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