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TEST REPORT

Test Report No. : CTL2411291011-WFQ4 - 08¢ 19,2024 ...
Date of issue
Equipment under Test : laptop
Sample No : CTL2411291011
Model /Type : T152A
Listed Models : T140A, T156A, T160A, T173A
Applicant : Shenzhen Forwell Electronics Technology Co.,
Ltd.

. 2nd Floor,Building A,Shatang Beifangyongfa Science
AddrdBe and Technology Park,Jincheng Rd.,Shajing,Baoan,
Shenzhen,Guangdong,China

Manufacturer : Shenzhen Forwell Electronics Technology Co.,
Ltd.
Address . 2nd Floor,Building A,Shatang Beifangyongfa Science

and Technology Park,Jincheng Rd.,Shajing,Baoan,
Shenzhen,Guangdong,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 Subpart E—Unlicensed National Information Infrastructure Devices
ANSI C63.10: 2013: American National Standard for Testing Unlicensed Wireless Devices
KDB789033 D02: General UNII Test Procedures New Rules v02r01

v01r03 and KDB 662911 D01 Multiple Transmitter Output v02r01 is required to be used for this kind of

FCC 15.407 Ull device.

1.2. Test Description

FCC Requirement

FCC Part 15.407(b)/15.205/15.209 Radiated Emissions

PASS
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1.3. Test Facility

1.3.1 Address of the test laboratory

Shenzhen CTL Testing Technology Co.,Ltd.

Floor 1-A, Baisha Technology Park, No.3011, Shahexi Road, Nanshan District, Shenzhen, China
518055

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR
16-1-4:2010 SVSWR requirement for radiated emission above 1GHz.

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-CLO01 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025:
2017 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: 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.: 9618B
CAB identifier: CN0041

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.

FCC-Registration No.: 399832
Designation No.: CN1216

Shenzhen CTL Testing Technology 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. Registration 399832.

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
“Specification 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.
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Hereafter the best measurement capability for CTL laboratory is reported:

Measurement
Test Uncertainty Notes
Transmitter power Radiated +2.20 dB (1)
Radiated Emission9KHz~30MHz +3.66dB (1)
30~1000MHz: £+4.10dB (1)
Radiated Emission 1GHz~18GHz: +4.32dB (1)
18GHz~40GHz: £5.17dB (1)
Emission Bandwidth +1.9% (1)
Maximum Conduct Output Power +1.18 dB (1)
Power Spectral Density +0.98 dB (1)
Band Edge +1.21dB (1)
9kHz-7GHz: +1.09dB

Unwanted Emissions 7GHz-26.5GHz: £3.27dB (1)

26.5GHz-40GHz: +3.86dB
Frequency Stability +1.9% (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.
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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: laptop
Model/Type reference: T152A
Input: 100-240V~ 50/60Hz 1.2A
Power supply:
Output: 12.0V-3.0A 36.0W
5G Wi-Fi :
20MHz system 40MHz system 80MHz system | 160MHz
system
Supported type: 802.11a 802.11n
802.11n 802.11 802.11ac N/A
802.11ac hac
0 tion f . 5180-5240MHz 5190 - 5230MHz 5210MHz N/A
PELEUIeh Irequency. 5745-5825MHz | 5755MHz,5795MHz | 5775MHz /
Modulation: OFDM OFDM OFDM N/A
Channel number: 11 4 2 N/A
Channel separation: 20MHz 40MHz 80MHz N/A
Ant 2: FPC Antenna
Antenna qain: Ant 1: 1.26dBi
gain. Ant 2: 1.20dBi
MIMO: Not Supported

Note1: For more details, please refer to the user’s manual of the EUT.
Note2: Antenna gain provided by the applicant.
Note3: This report is only for 5G Wi-Fi.
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2.3. Description of Test Modes and Test Frequency

The Applicant provides communication tools software to control the EUT for staying in continuous
transmitting (Duty Cycle more than 98%) and receiving mode for testing.
All test performed at the low, middle and high of operational frequency range of each mode.
Operation Frequency List Wi-Fi on 5G Band:

20MHz 40MHz 80MHz
Operating band Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
36 5180
40 5200 38 5190
U-NII 1 44 5220
(5150MHz-5250MHz)| 48 5240 46 5230 42 oZ10
136 5680
140 5700
149 5745 151 5755
153 5765
U-NII 3 157 5785 155 5775
(5725MHz-5850MHz) 161 5805 159 5795
165 5825 - -- - -

Note:

1. “-*Means no channel(s) available any more.
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2.4. Equipments Used during the Test

Conducted Emission

Test Equipment Manufacturer | Model No. Serial No. Pr_ewom_Js Last Cal. Cal.Due
calibration
EMI Test Receiver | [ ~OHDE & ESCI | 1166.5950.03 | 2023/05/04 | 2024/04/30 | 2025/04/29
SCHWARZ | :
ROHDE &
LISN SCHWARZ ESH2-Z5 860014/010 2023/05/04 | 2024/04/30 | 2025/04/29
. ROHDE &
Limitator SCHWARZ ESH3-Z22 100408 2023/05/04 | 2024/04/30 | 2025/04/29
Software:
Name of Software: Version:
ES-K1 V1.71
Radiated Emission
Test Equipment Manufacturer Model No. Serial No. Pr_ewogs Last Cal. Cal.Due
calibration
Active Loop Da Ze ZN30900A / 2021/05/13 | 2024/04/30 | 2025/04/29
Antenna
Double cone
logarithmic Schwarzbeck | VULB 9168 824 / 2023/02/13 | 2026/02/12
antenna
Sunol
Horn Antenna Sciences DRH-118 A062013 / 2021/12/23 | 2024/12/22
Corp.
Ocean
Horn Antenna . OBH100400 26999002 / 2021/12/22 | 2024/12/21
Microwave
Amplifier MRT-AP01MO06 MRT S-001 2023/05/04 | 2024/04/30 | 2025/04/29
Amplifier Agilent 8449B 3008A02306 | 2023/05/04 | 2024/04/30 | 2025/04/29
Amplifier Brief&Smart LNA-4018 2104197 2023/05/05 | 2024/05/03 | 2025/05/02
. ROHDE &
EMI Test Receiver SCHWARZ ESCI 1166.5950.03 | 2023/05/04 | 2024/04/30 | 2025/04/29
Spectrum Analyzer RS FSP 1164.4391.38 | 2023/05/05 | 2024/05/03 | 2025/05/02
Software:
Name of Software: Version:
EZ EMC(Below 1GHz) V1.1.4.2
EZ EMC(Above 1GHz) V1.1.4.2
RF Conducted
Test Equipment Manufacturer ilzels) Serial No. Pr_ewogs Last Cal. Cal.Due
No. calibration
Spectrum Analyzer Keysight N9020A | MY53420874 | 2023/05/04 | 2024/05/01 | 2025/04/30
Tempera,\t/l“;fe/:"“mid“y Jivu MC501 / 2023/05/09 | 2024/05/04 | 2025/05/03
Software:
Name of Software: Version:
TST-PASS V2.0

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

This submittal(s) (test report) is intended to comply with Section 15.407 of the FCC Part 15, Subpart E
Rules.
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2.6. Modifications

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

3.1. Radiated Emissions
Limit

The maximum emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725 GHz
band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of
—-27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at
25 MHz above or below the band edge, and from 25 MHz above or below the band edge increasing
linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or
below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

Undesirable emission limits

Requirement Limit(EIRP) Limit (Field strength at 3m) notet
15.407(b)(1)

15.407(b)(2) i |

15.407(b)(3) PK:-27(dBm/MHz) PK:68.2(dBuV/m)
15.407(b)(4)

Note1: The following formula is used to convert the equipment isotropic radiated power (eirp) to
field strength:

Fe 1000000+/30P u

V/m, where P is the eirp (Watts)

(5) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in
§15.209

(6)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
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TEST CONFIGURATION
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

RX Antenna

il

3m —l‘-

EUT Turn Table

o

0.8m

Ground Plane

Receiver |

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

A
Ant. feed
point
- 3m : | |
H || 51 [am
| EUT Turn Table
IO.B m
Ground Plane

Receiver | 1 aAmp.

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

Ant.feed |

point '_

3m —b. e
|

EUT |~

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°C to 360°C 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 40GHz.
6. 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=1 20KHz{VB\iV=1 000KHz,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. This test was performed with EUT in X, Y, Z position and the worse case was found when EUT in X
position.

2. Al 802.11a/802.11n (HT20) / 802.11ac (HT20) / 802.11n (HT40) / 802.11ac (HT40) / 802.11ac
(HT80) modes have been tested for below 1GHz test, only the worst case 802.11n (HT20) low
channel of U-NII 1 band was recorded.

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.
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For 30MHz-1GHz

Horizontal

Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-89486194

Radiated Emission Measurement
File :RF_12 Data -#313 Date: 2024/12/07 Time: 4:52:52
0.0 dBul /m

]

50

40 I ; o -

-3
ot
=
It}
{-r]

}

- ML’ MM%&J !p'# h-“u‘-wwmj ll *'ﬁ th At

* So-o00 60,00 iMHz) 300.00 TOG0.000
Site LAB Chamber 2 Polarization: Horizontal Temperature: 25(C)
Limit: FCC Part15 RE-Class C_30-1000MHz Power: Humidity: 50 %
EUT: Distance: 3m
M/N: T152A

Mode: Wi-Fi5G 5180MHz
Mote: Shenzhen Forwell Electronics Technology Co., Ltd.

Mo Fr?ﬂlﬁezr;w F;:?gﬂwf (Eglrﬁ; {dgi\{;%} (d!iumm} hﬁrag}m Detector | "COV | gy |PIF [ Remark
1 | 1315270 | 2182 | 1404 | 3586 | 4350 | 764 | peak | 100 | 149 | P
2 | 1335602 | 2127 | 1410 | 3537 | 4350 | 813 | peak | 100 | 149 | P
3 | 2691922 | 2045 | 1399 | 3444 | 4600 |1156| peak | 100 | 297 | P
4 | 8148955 | 752 | 2699 | 3451 | 4600 |1149| peak | 100 | 287 | P
5 | 8899472 | 733 | 2752 | 3485 | 4600 |1115| peak | 100 | 95 | P
6 | 9314546 | 641 | 2832 | 3473 | 4600 |1127 | peak | 100 | 138 | P
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Vertical

Shenzhen CTL Testing Technology Co., Ltd
Tel: +86-755-89486194

Radiated Emission Measurement
File ‘RF_12 Data #5914 Date: 202412/07 Time: 4:53:55
BOLD dBul /m

il

50

L
10
0.0
30,000 60,00 {MHz) 300.00 1000000

Site LAB Chamber 2 Polarization: Vertical Temparature: 25(C)
Limit: FCC Part15 RE-Class C_30-1000MHz Power: Humidity: 50 %
EUT: Distance: 3m
MIN: T152A

Mode: Wi-Fi5G 5180MHz
Mote: Shenzhen Forwell Electronics Technology Co., Lid.

Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No. | “"(MHz) | (dBuv) | (dBim) |(dBuvim)|idBuvim)| (dB) |P®®*| (em) | (seg) P/F| Remark

40.6495 19.82 14.77 34.58 40.00 | 541 apP 100 360

40.9140 17.89 14.74 32.63 4000 | 7.37 | QP 100 0

40.9804 19.67 14.73 34.40 40.00 | 560 | QP 100 360

41.0082 20.10 14.73 34.83 40.00 | 517 | QP 100 0

41.7914 19.71 14.81 34.52 40.00 | 548 | QP 100 0

@ | & p] =
T|o| e e T| D

64.5744 19.16 13.33 3248 40.00 | 7.51 | peak | 100 73
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All 802.11a / 802.11n (HT20) / 802.11ac (HT20) / 802.11n (HT40) / 802.11ac (HT40) /

802.11ac (HT80) modes have been tested for above 1GHz test, only the worst case 802.11n (HT20)
was recorded.

U-NIl 1 & 802.11n (HT20) Mode (above 1GHz)
Tested |Frequency Emission Detector | ANT Limit Margin Raw | Antenna | Cable Pr_e. Correction
Channel (MHz) Level Mode | Pol |(dBuV/m)| (dB) Value Factor |Factor|amplifier| Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB) (dB/m)
5150.00 48.64 PK H 68.20 19.56 | 37.28 37.64 9.28 | 35.56 11.36
(518:()’)?/IH2) 10360.00 | 50.71 PK H 68.20 17.49 | 34.98 39.20 | 11.45| 34.92 15.73
40 10400.00 | 49.85 PK H 68.20 18.35 | 34.04 39.22 | 11.48 | 34.89 15.81
(5200MHz) . . e - 2 - - - - » .
5350.50 48.41 PK H 68.20 19.79 | 37.00 37.64 9.28 | 35.51 11.41
(524‘(1)§/IH2) 10480.00 | 50.12 PK H 68.20 18.08 | 34.13 39.27 | 11.55| 34.83 15.99
Tested |Frequency ETISSI?H Detector | ANT Limit Margin \EQTW A,L“e?”a Eabtle Pﬁ. Cc|):rre(t:t|on
Channel | (MHz) SV€ | Mode | Pol |(dBuv/m)| (dB) | v&ue | raclor jractoriampitier)  ractor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB) (dB/m)
5150.00 47.54 PK \% 68.20 20.66 | 36.18 37.64 9.28 | 35.56 11.36
(518?(;?/IH2) 10360.00 | 50.74 PK \% 68.20 17.46 | 35.01 39.20 | 11.45| 34.92 15.73
40 10400.00 | 49.68 PK \% 68.20 18.52 | 33.87 39.22 | 11.48 | 34.89 15.81
(5200MHz) . . . - . - - - - - .
5350.50 48.01 PK \% 68.20 20.19 | 36.60 37.64 9.28 | 35.51 11.41
(524?)?/”_'2) 10480.00 | 51.36 PK \% 68.20 16.84 | 35.37 39.27 | 11.55| 34.83 15.99
U-NII 3 & 802.11n (HT20) Mode (above 1GHz)
Tested |Frequency ET'SS'?n Detector | ANT Limit Margin \??W AF“te“”a FCabIe Pﬁ. Cc|>:rrect|on
Channel (MHz) eve Mode | Pol | (dBuV/m)| (dB) alue actor actor |amplifier actor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB) (dB/m)
5720.00 63.11 PK H 110.80 | 47.69 | 51.60 37.64 9.28 | 35.41 11.51
149 5725.00 69.71 PK H 122.20 | 52.49 | 58.20 37.64 9.28 | 35.41 11.51
(5745MHz)| 11490.00 | 51.36 PK H 68.20 | 16.84 | 33.10 | 39.69 |12.90| 34.33 18.26
157 11570.00 | 50.31 PK H 68.20 17.89 | 31.86 39.71 |13.05| 34.31 18.45
(5785MHz) . — — - — _ - - - - —
5850.00 58.41 PK H 122.50 | 64.09 | 46.87 37.64 9.28 | 35.38 11.54
165 5855.00 56.31 PK H 110.80 | 54.49 | 44.77 37.64 9.28 | 35.38 11.54
(5825MHz)| 11650.00 | 50.65 PK H 68.20 | 17.55 | 32.03 | 39.73 |13.19| 34.30 18.62
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Tested |Frequency ET'SS'?n Detector | ANT Limit Margin VR ?W AI? te;ma E atile Prﬁ. C(I):rre;:tlon
Channel | (MHz) eVel | Mode | Pol |(dBuv/im)| (dB) | vaue | Factor jractorjampitier)  ractor
(dBuV/m) (dBuV) | (dB/m) | (dB) | (dB) (dB/m)
5720.00 63.41 PK \% 110.80 | 47.39 | 51.90 37.64 9.28 | 35.41 11.51
149 5725.00 68.20 PK \% 122.20 | 54.00 | 56.69 37.64 9.28 | 35.41 11.51
(5745MHz)| 11490.00 | 50.33 PK Y 68.20 | 17.87 | 32.07 | 39.69 [12.90| 34.33 18.26
157 11570.00 | 51.74 PK \Y 68.20 | 16.46 | 33.29 | 39.71 |13.05| 34.31 18.45
(5785MHz) - - - - - - - - - - -
5850.00 62.44 PK \Y% 122.50 | 60.06 | 50.90 37.64 9.28 | 35.38 11.54
165 5855.00 56.20 PK \% 110.80 | 54.60 | 44.66 37.64 9.28 | 35.38 11.54
(6825MHz)| 11650.00 | 51.19 PK Y 68.20 | 17.01 | 32.57 | 39.73 [13.19| 34.30 18.62
REMARKS:
1. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
3. Margin value = Limit value- Emission level.
4. -- Mean the other emission levels were very low against the limit.
5. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak

detector is for AV value.

o

HT40, IEEE 802.11ac VHT20 ,IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;

Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n
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4. Test Setup Photos of the EUT
Reference to the test report No. CTL2411291011-WFO01.

5. Photos of the EUT
Reference to the test report No. CTL2411291011-WFO01
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