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TEST REPORT

Test Report No. : CTL2407181051-WF04 Sefiiter 19, 2024
Date of issue

Equipment under Test : laptop

Sample No : CTL2407181051

Model /Type : T156A

T140J, T140R, T141R, T159H, T1567, T1568,

Listed Models T160R, T160H, T173H

Applicant : Shenzhen Forwell Electronics Technology Co.,
Ltd.

2nd Floor, Building A, Shatang Beifangyongfa
Address Science 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 *

* |n 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.

The device (Product Name: laptop) Models Name: T156A, T140J, T140R, T141R, T159H, T1567, T1568,
T160R, T160H, T173H have same electrical, PCB and BOM, only the colour and model’ s names are
different for marketing requirements.
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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

1.2. Test Description

FCC Requirement

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.407(a) Emission Bandwidth(26dBm Bandwidth) PASSnote1
FCC Part 15.407(e) Z;ﬂg’v\‘jig‘th'z)misgon Bandwidth(6dBm PASSnote2
FCC Part 15.407(a) Maximum Conducted Output Power PASS
FCC Part 15.407(a) Peak Power Spectral Density PASS
FCC Part 15.407(g) Frequency Stability PASS
FCC Part 15.407(b) Undesirable emission PASS
FCC Part 15.407(b)/15.205/15.209 Radiated Emissions PASS
FCC Part 15.407(h) Dynamic Frequency Selection PASSnotes
FCC Part 15.203 Antenna requirement PASS

Note 1: Apply to U-NII 1, U-NII 2A, and U-NII 2C band.
Note 2: Apply to U-NII 3 band only.
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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, N0.3011, 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-CLO1 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: 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.

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:

Transmitter power conducted +0.57 dB (1)
Transmitter power Radiated +2.20 dB (1)
Conducted spurious emission 9KHz-40 GHz +1.60 dB (1)
Occupied Bandwidth +0.20ppm (1)

Radiated Emission9KHz~30MHz +3.66dB (1)
Radiated Emission 30~1000MHz +4.10dB (1)
Radiated Emission Above 1GHz +4.32dB Q)
Conducted Disturbance0.15~30MHz +3.20dB (1)

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




V1.0

2. GENERAL INFORMATION

2.1. Environmental conditions
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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: T156A
Power supply: AC120V/60Hz

Adapter information:

MODEL: JHD-AP036Z-120300BA-A
INPUT: 100-240V,50/60Hz 1.2A
OUTPUT: 12.0V===3.0A 36.0W

WIFI 5GHz
20MHz system 40MHz system 80MHz system
Supported type: gg;ﬂi ;35)221111;(: 802 11ac
802.11ac '
Operation frequency: 5180-5240MHz 5190-5230MHz 5210MHz,
5745-5825MHz 5755-5795MHz 5775MHz
Modulation: OFDM OFDM OFDM
Channel number: 9 4 2
Channel separation: 20MHz 40MHz 80MHz
TPC: Not support
MIMO Not support

Antenna type:

ANT1: FPC Antenna
ANT2: FPC Antenna

Antenna gain:

ANT1: 1.26dBi
ANT2: 1.20dBi

Notel: 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 WIFI.

Note4: The device has two WIFI antennas, but WIFI Antl and Ant2 cannot transmit simultaneously in MIMO

mode.
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2.3. Description of Test Modes and Test Frequency

Report No.: CTL2407181051-WF04

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 WIFI on 5G Band:

20MHz 40MHz 80MHz
Operating band Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
36 5180
U-NII'1 40 5200 38 5190 42 5210
(5150MHz-5250MH2) 44 5220 46 5230
48 5240
149 5745 151 5755
153 5765
U-NII 3 157 5785 155 5775
(5725MHz-5850MH2z) 161 5305 159 5795
165 5825 -- -- -- --
Note:
1. “-*Means no channel(s) available any more.

2. The line display in grey is those Channels/Frequencies select to test in this report for each operation mode.

Data Rate Used:

Preliminary tests were performed in different data rate to find the worst radiated emission. The data
rate shown in the table below is the worst-case rate with respect to the specific test item. Investigation
has been done on all the possible configurations for searching the worst cases. The following table is a
list of the test modes shown in this test report.

Test Items Mode Data Rate
11a/OFDM 6 Mbps

Maximum Conducted Output Pogef 11n(20MHz),11ac(20MHZ)/OFDM | 7.2 Mbps
Power Spectral Density
Emission Bandwidth(26dBm Bandwidth)
Minimum Emission Bandwidth(6dBm Bandwidth)
Undesirable emission 11n(40MHz),11ac(40MHz)/OFDM | 15.0Mbps
Frequency Stability

11ac(80MHz), /OFDM 65.0Mbps
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2.4. Equipments Used during the Test

Report No.: CTL2407181051-WF04

Test Equipment Manufacturer Model No. Serial No. Calg);?;ion %ﬂt’rgg?en
LISN R&S ESH2-Z5 860014/010 | 2024/04/30 | 2025/04/29
Double cone
logarithmic Schwarzbeck VULB 9168 824 2023/02/13 | 2026/02/12
antenna
Horn Antenna Ocean OBH100400 26099002 | 2021/12/22 | 2024/12/21
Microwave
EMI Test Receiver R&S ESCI 1166.5950.03 | 2024/04/30 | 2025/04/29
Spectrum Analyzer Agilent N9020A UE22220290 | 2024/05/02 | 2025/05/01
Spectrum Analyzer Keysight N9020A MY53420874 | 2024/05/02 | 2025/05/01
Horn Antenna S””"gf{;‘?”ces DRH-118 A062013 | 2021/12/23 | 2024/12/22
Active Loop Da Ze ZN30900A / 2024/04/30 | 2025/04/29
Antenna
Amplifier Agilent 84498 3008A02306 | 2024/04/30 | 2025/04/29
Amplifier Agilent 8447D 2944A10176 | 2024/04/30 | 2025/04/29
Amplifier Brief&Smart LNA-4018 2104197 | 2024/05/03 | 2025/05/02
yempetgiure/Humi JiYu MC501 / 2024/05/04 | 2025/05/03
dity Meter
Power Sensor Agilent U2021XA MY55130004 | 2024/05/03 | 2025/05/02
Power Sensor Agilent U2021XA MY55130006 | 2024/05/03 | 2025/05/02
Power Sensor Agilent U2021XA MY54510008 | 2024/05/03 | 2025/05/02
Power Sensor Agilent U2021XA MY55060003 | 2024/05/03 | 2025/05/02
Spectrum Analyzer RS FSP 1164.4391.38 | 2024/05/03 | 2025/05/02
LISN R&S ESH2-Z5 860014/010 | 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 15.407 of the FCC Part 15, Subpart E

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

According to FCC CFR Title 47 Part 15 Subpart C Section 15.207, AC Power Line Conducted
Emissions Limits for Licence-Exempt Radio Apparatus as below:

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 Rooms
EUT
Test
+ Recefver
N8 m LISH

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 Laser Projector op 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. The 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
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TEST RESULTS

1. Pre-scan all modes of IEEE 802.11a/n(HT20)/ac (VHT20)/n (HT40)/ac (VHT40) / ac (VHT80) at
Low, Middle, and High channel; only the worst result of was reported as below:

2. Both 120 VAC, 50/60 Hz and 240 VAC, 50/60 Hz power supply have been tested, only the worst
result of 120 VAC, 60 Hz was reported as below:

Test Mode WIFI-Band 1 Line: L
SCAN TABLE: "Voltage (SE=-30M)FIN"
Ehort Description: 150K~-30H Voltage

= xMES CTLI40BIZGEL_fin

MEASUREMENT RESOLT: "CTIQIﬂSlSEEl_fin'
Bf22/2024 9:01AM

Fraguansy Lawval Transd Limit Margin Detector Linge PE
MHz dBEpV d=2 dEaWV da
0. 172500 4E. 00 10.4 B4 18.8 @@ L GHD
0. 303000 44.50 103.40 1] 15.3 @ L GHD
0. 452000 41.10 103.0 b-1:} 15.0 o# L GHD
0. 456500 40,70 1a.a k1.1 15.4 0OF L GHDO
2. 877000 1. 30 1d.1 k11 13.7 QF L GHO
3. 210000 38.20 1d.1 b-1:1 17.8 QF L GHO

MEASUREMENT RESULT: "CTLZ40815661 fin2™

Bf22/2024 S:01AM

Fraguancy Lawval Transd Limit Margin Detector Lina FE
MHz dEpV d= dBav da
0. 177000 33,50 1a.a 5% 20.7 AW L1 GHO
0. 254000 14,50 13.4 &0 15.5% AW LL GHDO
0. 303000 14 80 1a.a 50 15.4 AV LL GHO
0. 415500 29, B0 10.9 54 17.7 AW LL GHD
0. 433500 28.00 13.4 &7 13.2 AV LL GHD
3. 305000 27.&0 10.1 46 3.4 AV LL GHD

Remark: Level(dBuV)=Reading(dBuV) + Transd.(dB)
Margin=Limit(dBuV)- Level(dBuV)
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Test Mode WIFI-Band 1 Line: N

SCAN TABLE: "Voltadge [(SK=-30M)FIN"
Short Descripcion: 150%-30M Voltage

iy S - oy g
i [ i [

: 18 N S 101 S

401“ 300k 400k EWHIII.HI 2;.1 !ILI 4IM§IMBIMIHJ1III 20M 30

Fragpaaney [Hz]

E x xMES CTLI4Q013&64_fla

MEASUREMENT RESULT: "CTLZ40815664 fin™

B/22/2024  %:10AM

Fraguancy Laval Transd Limit Margin Detector Line FE
MHz dEpV dB dEpV d=
0.1%0%00 42.20 10.0 B4 21.8 g8 H GHD
0.3112000 41.20 10.0 -] 18.7 oOF H GHD
0.438000 18.70 10.0 a7 la.4 # H GHD
0. 505800 1510 1d.a b 1:1 16.7 Q8 H e ]
0. 515000 15,40 1d.4a b-1:1 16.68 g8 H rin]
0.523500 8. 50 1d.4a k-1 17.1 Q@ H GHO
MEASUREMENT RESULT: "CTLZ40815664 finZ2™
B/22/2023 %:10RM
Fraguancy Laval Transd Limit Margin Detector Line EE
MHz dEpV d= d=3aV d=
0.172500 313.20 1d.4a 55 20.8 AW H GHO
0. 307500 30.20 1d.4a 5a 13.8 mV H GHO
0.4253000 27.10 10.4 &7 Z0.2 AV H GHD
0. 510000 1B.20 10.0 48 13.8 &mV H GHD
0. 513000 2e.40 10.0 48 19.8 &V H GHD
o.e27000 23.20 10.0 48 22.8 RV H GHD

Remark: Level(dBuV)=Reading(dBuV) + Transd.(dB)
Margin=Limit(dBuV)- Level(dBuV)
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3.2. 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) note1
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)

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

~1000000v30P u

E 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 (uV/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

s ———— >
| EUT | Turn Tahle : T
KT ,/m 1im
0.8 m
A

Ground Plane

A

Receiver

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

Ant. feed
point

3m ]
'l-l_‘H_ H 1-4 m

Ground Plane

A

| EUT i /Tunl Table

0.8 m

Receiver Amp.

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

Ant.feed |
point
—"i ‘H-.K“l
3m i

EUT |~
y i 1-4m

Turn Table

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.

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

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.
The distance between test antenna and EUT as following table states:

Test Freguency range Test Antenna Type Test Distance
9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Bilog Antenna 3
1GHz-18GHz Horn Antenna 3
18GHz-40GHz Horn Anternna 1
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
RBW=120KHz/VBW=1000KHz,Sweep
30MHz-1GHz time=Auto QP
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. Al 802.11a/n(HT20)/ac (VHT20)/n (HT40)/ac (VHT40) / ac (VHT80) modes have been tested for
below 1GHz test, only the worst case 802.11n (HT20) low channel of U-NII 1 band was recorded.

2. Al 802.11a/n(HT20)/ac (VHT20)/n (HT40)/ac (VHT40) / ac (VHT80) modes have been tested for
above 1GHz test, only the worst case 802.11n (HT20) was recorded.

3. All WIFI operation modes have been tested for U-NII 3 bandedge test, only the worst case of
802.11n(HT20) mode was recorded.

4. 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

Report No

.. CTL2407181051-WF04

Test Mode WIFI-Band 1

Polarization:

Horizontal

i Sherzhen CTL Testing Technology Co., Lid
@ Tel: +88-755-80488104

Radiated Emission Measurement

Fila FF_& Dl 8725 Dol 2024721 Tiirea: 185000

ma  dlueim

m

B

N

I
w | [ : il
JEE %
£ 'i’ e
Mq.' LT
i ) MM#M
I .Al'wu‘ o

P ")_J..l !-mwwlhf L]

0

ug

E L] &0 LT 30000 T 080
Site LAB Chamber 2 Pt T T =0
Limit: FCC Part15 RE-Class C_30-1000MHz Power: Humidi:  50%
EUT: Distance: 3
MiN: T158A
Mode: WIFISG 51B0MHz
Mole: Shenrhen Forwell Elecinonics Technology Co, Lid.

Frequency | Reading | Faclor | Lewel Limit Hug'nl: Asaih
4 (MHz) (B} | (dB/m) |{dBuim)({dBuVim)| [dB) dem) | ideg) | G
1 1328013 21.33 14.04 35.37 435.50 | 813 | peak | 100 a | P
2 144.3580 18.15 14.23 2,38 4350 |11.12 | peak | 100 a | P
3 5098200 .72 20,06 41.78 A600 | 422 | peak | 100 E | P
4 E34.4136 BA42 26.96 35.38 4600 | 1083 | peak | 100 | (P
& BIE.5T05 773 27.80 35.53 4600 | 10,47 | peak | 100 18 (P
-] G40.8004 789 28.34 38.23 4600 | 977 | peak | 100 3 | P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Test Mode WIFI-Band 1 Polarization: Vertical
- Sharzhen CTL Testing Technalogy Ca., Lid
Tel: +B6-755-H0405104
Radiated Emiszion Measurement
Fila :RF_E Dot (8726 Dt 2034081 Tirrma: 185152

ma s

Sal

Mw Lu-vf

et MJ-""I‘.L,,&M

1

T F i W TR 080
Site LAB Chamber 2 Polarizaticn:  Vertical Tengerdee 250
Limit: FCC Part15 RE-Class C_30-1000MHz Power: ity 0%
EUT: Distance: m
MM Ti56A
Mode: WIFISG 51B0MHz
Mole: Shenzhen Forwell Ebscironics Tachnology Ce., Lid.

Fraguency | Reading | Faclor | Lewal Limit  |Margin| Haaght | Asieah
Moo | nHz) | pomuvy | gamim fidBuvim [idBuvimy | am) [P rem | ey [PF| Remark
1 | 430127 | o088 | 1473 | B4G1 | 4000 | 439 | peak | 100 | 270 | P
T | 1203421 | 1708 | 1408 | 3206 | 4360 | 1124 | peak | 100 | 254 | P
3 | GAOOGAS | 1023 | 2208 | 4120 | 4800 | 471 |peak | 100 | 254 | P
4 | BS02E0E | BO1 | 2730 | 3533 | 4600 | 1067 | peak | 100 | 132 | P
§ | 0260744 | 720 | 2B.10 | 3558 | 4600 |10.32 | peak | 100 | 168 | P
6 | 0808579 | 619 | 2642 | 3451 | 5400 | 1839 peak | 100 | 187 | P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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For 1GHz to 40GHz
Note: 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
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Report No.: CTL2407181051-WF04

recorded.
U-NIl 1 & 802.11n (HT20) Mode (above 1GHz)
Tested |Frequency EmISSIT)n Detector | ANT Limit Margin R?W Antenna | Cable Prl?. Correction
Channel (MH2) Leve Mode Pol | (dBuv/m)| (dB) Value Factor |Factor|amplifier| Factor
(dBuV/m) (dBuVv) | (dB/m) | (dB) (dB) (dB/m)
5150.00 48.78 PK H 68.20 19.42 | 37.42 37.64 9.28 35.56 11.36
(5183(;i/|HZ) 10360.00 50.69 PK H 68.20 17.51 | 34.96 39.20 11.45| 34.92 15.73
40 10400.00 49.98 PK H 68.20 18.22 | 34.17 39.22 11.48 | 34.89 15.81
(5200MHz) - N - N . . . - - \ -
5350.50 48.57 PK H 68.20 19.63 | 37.16 37.64 9.28 35.51 11.41
(524?)§/IH2) 10480.00 50.89 PK H 68.20 17.31 | 34.90 39.27 11.55 | 34.83 15.99
Tested |Frequency Emission Detector | ANT Limit Margin Raw | Antenna | Cable Pr_e_ Correction
Channel (MH2) Level Mode | Pol | (dBuv/m)| (dB) Value | Factor |Factor|amplifier| Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB) (dB/m)
5150.00 47.98 PK V 68.20 20.22 | 36.62 37.64 9.28 35.56 11.36
(518?)?/1Hz) 10360.00 | 5054 | PK | V | 6820 | 17.66 | 3481 | 3920 |11.45| 3492 | 1573
40 10400.00 49.35 PK \ 68.20 18.85 | 33.54 39.22 11.48 | 34.89 15.81
(5200MHz) - - - - - - - - - - -
5350.50 48.14 PK V 68.20 20.06 | 36.73 37.64 9.28 35.51 11.41
(524?)?/|HZ) 10480.00 51.24 PK V 68.20 16.96 | 35.25 39.27 11.55 | 34.83 15.99
U-NII 3 & 802.11n (HT20) Mode (above 1GHz)
Tested |Frequency Emission Detector | ANT Limit Margin Raw | Antenna | Cable Prg_ Correction
Channel (MH2) Level Mode | Pol | (dBuv/m)| (dB) Value | Factor |Factor|amplifier| Factor
(dBuV/m) (dBuVv) | (dB/m) | (dB) (dB) (dB/m)
5720.00 64.68 PK H 110.80 46.12 | 53.17 37.64 9.28 35.41 11.51
149 5725.00 65.55 PK H 122.20 56.65 | 54.04 37.64 9.28 35.41 11.51
(5745MH2z)| 11490.00 | 51.77 PK H 68.20 | 16.43 | 33.51 | 39.69 [12.90| 34.33 18.26
157 11570.00 50.55 PK H 68.20 17.65 | 32.10 39.71 13.05| 34.31 18.45
(5785MHz) . - - - - o - - - - -
5850.00 58.74 PK H 122.50 63.76 | 47.20 37.64 9.28 35.38 11.54
165 5855.00 57.56 PK H 110.80 53.24 | 46.02 37.64 9.28 35.38 11.54
(5825MH2z)| 11650.00 | 51.95 PK H 68.20 | 16.25 | 33.33 | 39.73 [13.19| 34.30 18.62
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Tested |Frequency Em'SS'?n Detector | ANT Limit Margin R?W Antenna | Cable Prﬁ. Correction
Channel (MH2) Leve Mode Pol | (dBuv/m)| (dB) Value Factor |Factor|amplifier| Factor
(dBuVv/m) (dBuV) | (dB/m) | (dB) | (dB) (dB/m)
5720.00 | 63.29 PK Vv 110.80 | 4751 | 51.78 | 37.64 | 9.28 | 35.41 11.51
149 5725.00 | 68.70 PK V 122.20 | 53.50 | 57.19 | 37.64 | 9.28 | 35.41 11.51
(5745MH2z)| 11490.00 | 50.23 PK \Y 68.20 | 17.97 | 31.97 | 39.69 |12.90| 34.33 18.26
157 11570.00 | 51.00 PK Vv 68.20 | 17.20 | 32,55 | 39.71 |13.05| 34.31 18.45
(5785MHz) _ - - - . . . . . - -
5850.00 | 62.30 PK V | 122,50 | 60.20 | 50.76 | 37.64 | 9.28 | 35.38 11.54
165 5855.00 | 56.34 PK V 110.80 | 54.46 | 44.80 | 37.64 | 9.28 | 35.38 11.54
(5825MHz)| 11650.00 | 51.52 PK V 68.20 | 16.68 | 32.90 | 39.73 |13.19| 34.30 18.62
REMARKS:

1. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)
2. Caorrection 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.
6. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n
HT40.
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Band Edge Test Plots of U-NII 1

802.11n (HT20) mode@ Ch36_5180MHz

Shenzhen CTL Testing Technology Co., Lid
@ Tel: +88-755-80486194

Radiated Emission Measurement

Fili (RF_E Diata (#1030 Dl A0E40EI3 Tirrma: 20457
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:n : ___ﬁ:xf" ."x

A T ]

ma
GIHIDH SIS0 GIAT0  GACGN  GRAN  WHEA G0 SeRi SEEDEI  GREOE ST

Site LAB Chamber 2 Polarization: Monizomstal Tarrperaure: 50
Limit: FCC Part15 Band edge {UNII) PE Power: Huesidine S3W
EUT: Distance: 3m

MiW: Ti564

Mode: WIFISG 51B0MHz TX
Hole: Shenzhen Forwell Elecironics Technology Co., Lid.

Freguency | Reading F-:u-l Level | Limit  |Margin Asisuth
Moo Dtuaczier PF| Remark
MHz) | (B | (dBim) [ |{dBuim) | (dB) [
1 5135.490 38.15 1B.98 &7.13 7400 |16.87 | peak 150 ar | p
2 5150.000 ar.Te 1B.99 56.75 7400 |17.25 | peak 150 D | P
3 5150.000 3684 1899 45.83 00 | 07 | ANVG 150 E | P
Shanrhen CTL Testing Technology Co., Lid
@ Tel: +BE-T55-H0405184
Radiated Emission Measurement
Fila :RF_E Dida 21040 Db 2034123 Tirrma: T05ead
T e
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r‘*y-\ﬁll
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GIHIGH0 G104 000  GUA 000 GAG G0 GG B0 WHo GRG0 Sl SAI00  G4n 00 G008

Site LAB Chamber 2 Polarization: WVerfical Tarmparalure: 25T
Limit: FCC Part15 Band adge (UNII) PE Power: Husidine: S0
ELT: Distance: 3m

MiN: Ti588

Mode: WIFISS 51B0MHz TX
Mole: Shenzhen Forwell Elecirorscs Technology Co., Lidl

Freguency | Reading | Factor | Lewel | Limit |Margin Arissush

Ne | “iaike) | (B | (emim) |:ﬂv&n1|:dauwrn: o) |2 | om | waagy [PIF| Remarkc
1 | 5135850 | 3825 | 1898 | 67.23 | 7400 |16.77 | peak | 150 | 3 | P

T | GI50000 | 37.54 | 1898 | 5653 | 7400 |17.47 | peak | 160 | 145 | P

3 | 6150000 | 2665 | 1888 | 4568 | 5400 | @56 | AVG | 150 | 145 | P
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Band Edge Test Plots of U-NII 1

802.11n (HT20) mode@ Ch48_5240MHz

Shernzhen CTL Tesling Technology Co., Lid
Tel: +85-T55-30488104

: CTL2407181051-WF04

Radiated Emission Measurement
Fila tRF _& Didas (#1041 Duatc MI24DEIE3 T T8

RN - | DU T—— e ——

ARG

Site: LAB Chamiber 2 Polarization:  Hh L 50)
Limit: FCC Part15 Band adge {UNII) PK Power: ity 5%
ELT: Distance;

MMN: T1564

Mode: WIFISG 5240MHz TX
Mole: Shenzhen Forwell Ebectronics Technology Co., Lid.

Frequency | Reading | Faclor | Lewel Limit  (Margin| Haight | Azisuh R
2z MiHz) (dBuV) | {dBim) |{dBu'iim)|[dBubim)| (dB) o) | (e =7
1 5138.450 iTes 1B.97 58.65 7400 |17.35 | peak | 150 2 | P
2 5150.000 8.3 1890 &7.25 7400 | 1675 | peak | 150 N
3 5150.000 26.85 1B.9% 45,84 5400 | 818 | AMG | 150 2 | P
4 5350.000 arTs 1B.9% 58.72 7400 |1728 | peak | 150 15 | P
] 5350.000 26.47 1B.9% 45.48 5400 | 858 | AMG | 150 15 | P
-] S368.490 arod 1897 58.91 7400 |17.0% | peak | 150 X8 | P
Shenzhen CTL Testing Technology Co., Lid
Tel: +B5-765-80405194
Radiated Emission Measurement
Fila :RF_& Dida 181042 Dl 0G4ME133 i Ze0eal
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Site LAB Chamber 2 Polarizatior:  Vertical Tarmgaraure: e ]
Limit: FCC Part15 Band edge (UNII) PK Power: Humidit:  S0%
EUT: Destarcs:  3m

MMz T15688

Mode: WIFIGEG 52400MHz TX
Mole: Shenrhen Forwell Elecinonics Technology Co, Lid.

No. | Tk | ey | (cm) |iaanen B oy |2 | e | o [P | Romar
1 5136.380 38 36 1897 &7.33 7400 | 1667 | peak 150 343 P
2 5150.000 &1 18949 &7.30 T4.00 Hl\.ﬁl peak 150 ﬁ P
bi ] 5150.000 2679 1899 45. 78 54.00 a2 | AVG 150 A58 P
4 5350.000 AT o 1B.9% 58.93 7400 [17.07 | peak 150 i} P
& 5350.000 MTT 1B.9% 45. T8 54.00 824 | AVG 150 i} P
] S3E6.480 are 1847 5A.58 T4.00 |17.42 | peak 150 19 P
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Band Edge Test Plots of U-NII 1

802.11n (HT40) mode@ Ch38 5190MHz

Shenzhen CTL Testing Technology Co., Lid
@ Tel: +88-755-804B6104

Radiated Emission Measurement

Fila (RF_E Diads :@1043 Duatic 2024123 T 2215084
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Site LAB Chamber 2 Polarzation: Horizontal Tamperaue 350
Limit: FCC Part15 Band adge {UNII) PR Powar: Humiding S0
EUT: Distance: 3

MiN: Ti584

Mode: WIFISG 5180MHz TX
Hole: Shenzhen Forwell Elecironics Technology Co., Lid.

Freguency | Feading F-m-l Level | Limit  [Margin Halght | Aziesuth
Mo, Dstiien PIF | Remark
(MHz) | (Bl | (dEim) |(dEum) |[dBuvim)| (dB) [ W
1 | 5142180 | 4564 | 1899 | 6453 | 7400 | 957 [peak | 150 | 280 [P
2 | G160.000 | 46071 | 18.08 | G5.00 | 74.00 | 9.00 | peak | 180 | 3&7 | P
3 | 5150000 | 2952 | 1809 | 4851 | G400 | 549 | AMG | 180 | 3&7 | P
Shenzhen CTL Testing Technology Co., Lid
@ Tel: +BA-TE5-04R5104
Radiated Emission Measurement
Filia :1RF_E Dl S04 Db 2034 Tirea: 2142k
1oen Al
M
- [ ,:Ihwﬁ:l
ll'n_dr" [l
= i T
—| | S
bl ' 'l"q‘
| |
w1 & .-I‘l | W
L7 T | | L. Y. ki IR TR |
|
un I L
e i LS S I N A [P I 1Y
4 "
=
e

GIHIGE  GIG4 000  GIia0 GG W0 GEa W (M GEOA0B0  Ged B0 SAIEB00  GI46 R0 G0 08D

Site LAB Chamber 2 Polarzation: WVertical Terrperalure: 5T
Limit: FCC Part15 Band edge (LUNII) P Powar: Husidine  S0%
EUT: Distance: 3m

MiN: Ti564

Mode: WIFISG 5120MHz TX
Mole: Shenzhen Forwedl Elecironics Technology Ce., Lid.

Freguency | Reading | Factor | Level | Limit |Margin e

Noo | iibie) | (B | (em) |:ﬂvm|[damn: imy |2 i |y [PIF| Remark
1 | 5140230 | 3983 | 1888 | 5862 | 7400 |1508| peak | 150 | 142 | P

7 | G160.000 | 4126 | 1898 | B0.25 | 7400 |13.75| peak | 160 | 42 | P

3 | GI50.000 | 2685 | 1688 | 4582 | 5400 | .18 | AvG | 150 | 142 | P
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Band Edge Test Plots of U-NII 1

802.11n (HT40) mode@ Ch46_5230MHz

Shenzhen CTL Testing Technology Co., Lid
Tel: +86-T55-80406104

: CTL2407181051-WF04

Radiated Emission Measurement
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Site LAB Chambar 2 Polarzation: Movi. I T 250
Limit: FCC Part15 Band edge (UNII) PK Power: Huesidine 0%
EUT: Distarce:  3m
MW T156A
Mode: WIFISGE S230MHz TX
Mole: Shenzhen Forwell Elscironics Tachnology Co., Lid.
Frequency | Reading | Factor | Level Limit  |Margini Haigh | Azisash
Neo | miHz) | (dBuvy | (oRim) |jeBuitim)|dBuvimy | @B) |© ] e | ey |PYF| Remark
1 5138270 areon 1897 58.57 7400 | 1743 | peak 1580 | P
2 5150.000 | 3777 1895 | 5878 7400 [1724 | peak | 180 | 110 | P
3 5150.000 2657 18.99 45.58 5400 | 844 | AVG 150 110 | P
4 5350.000 a7.54 18.98 56.53 T4.00 | 1747 | peak 150 a2 P
] 5350.000 26.58 18.95 45.57 5400 | 843 | AVG 150 a2 P
] 5368.250 aTEs 18.97 58.60 7400 | 1740 | peak 150 28 | P
i Sherzhen CTL Testing Technoiogy Co., Lid
Tel: +BE-755-804858104
Radiated Emission Measurement
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Site LAR Chamber 2 Polarzation:  Verfical Tarparaue 250

Limit: FCC Part15 Band adge (LNIT) PK Powsr: ey S1%
EUT: Distancs: M

MiM: T1564

Mode: WIFISG 52300Hz TX

Mole: Shenzhen Forwell Electronics Technology Co.. Lid.

No. | Tk | (amay | e i) (a) || 0 | |PPF| Remars
1 | 6135580 | 3816 | 1B9B | 57.12 | 74.00 |16.86 | peak | 150 | 65 | P

Z | 5150.000 | 37.04 | 1B90 | 56.03 | 7400 |17.97 | peak | 180 | 174 | P

3 | 6150.000 | 2675 | 1898 | 4572 | G400 | @z8 | AVG | 150 | 174 | P

4 | 5350.000 | 37.57 | 1898 | 56.58 | 74.00 |17.44 | peak | 150 | %6 | P

5 | 5350.000 | 2655 | 1898 | 4552 | G400 | @48 | AVG | 150 | B8 | P

6 | 535770 | 37.40 | 1887 | 56.07 | 74.00 |17.63 | peak | 150 | 358 | P




V1.0 Page 25 of 40 Report No.: CTL2407181051-WF04

Band Edge Test Plots of U-NII 1
802.11a (AC80) mode@ Ch42_5210MHz

Shenzhen CTL Tesling Technology Co., Lid
Tel: +BE8-TE5-80405 104
Radiated Emission Measursment
Fila tRF _E Didss 181047 Dt M24TAE3 Tirrwa: 22255
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Site LAB Chamiber 2 Polarzation:  H L 5ic)
Limit: FCC Part15 Band edge {UNII) PK Power: bty S0%
ELT: Distance; 3m

MN: T1564

Mode: WIFISG 5210MHz TX
Mole: Shenzhen Forwell Ebectronics Technology Co., Lid.

Frequency | Reading | Facior | Lewel Limit  |Margin| Aisuth P
2z (MiHz) (dBuV) | {dBim) |{dBu'im) |[dBubim)| (dB) o) | (i) P
1 5138.180 41.86 1B.97 E0.83 T4.00 |13.47 | peak | 150 i | P
2 5150.000 49,11 1890 E8.10 7400 | 590 | peak | 150 m (P
3 5150.000 32.18 1B.9% 51.18 B400 | 282 | AMG | 180 i | P
4 5350.000 arar 1B.9% 58.48 7400 |17.54 | peak | 150 110 [P
] 5350.000 26.49 1B.9% 45.48 B400 | 882 | AMG | 180 110 [P
-] S368.010 38.35 1B.97 &7.32 74.00 |16.88 | peak | 150 iz (P
Sherzhen CTL Testing Technology Co., Lid
Tel: +85-755-804B5194
Radiated Emission Measurement
Fila :RF_E Diada :@048 Duales 200408123 Tirvea: Ze24:00
e duim
w PN e M A
T W T e W W
A |
. I: ] - ‘\f"rrdlh '\Vﬂ'q'ﬁ]
|
m Ily: :
|
4
L I . Y U . PR
o i
m I II +
[ P | _ I | T e
n .
n
ae
GIHLOR G154 000 GO0 SACH0  SLm 0 (i TIVUOR SR SRS G R0 G170 060

Site LAB Chamber 2 Polanizatior:  Wertical Tarrperdlure: ]
Limit: FCC Part15 Band edge (UNIT) PE Power: Husidite S0%
EUT: Distancs: 3m

BN T1564

Mode: WIFISG 52 10MHz TX
Hole: Shenrhen Forwell Elacironics Technology Co, Lid.

Fraquency | Raadi Facior Leval Limit  |Margin Azisuth
No | “iite) | (amuv) | qeim) |(emuvi{iamovim)| (a) |2 | e | v |PF| Remr
i 5135.740 aEx 1898 &7.19 T4.00 1881 | peak 180 313 P
2 5150.000 41.35 18,90 B34 T4.00 1368 | peak 180 158 P
3 5150.000 aT.7a 18,95 48,78 54,00 7.2 | ANG 150 158 P
4 S350.000 aru 18,99 56.50 T4.00 17.70 | peak 180 i1 P
B S350.000 2637 18,94 45,58 54.00 B4 | ANG 180 111 P
B 5366 910 arTs 1847 58.72 T4.00 1728 | peak 180 19 P
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802.11n (HT20) mode@ Ch149_5745MHz

Shenzhen CTL Testing Technology Co.,
Tel: +B88-755-804B86104

. Lid

Radiated Emission Measurement
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Site LAB Chamber 2

Limit: FCC Part15 Band edge (U-HIk3) PK Power: (e 1
ELT: Distance: 3m
MIM: T1564
Mode: WIFISG 5T45MHz TX
Hole: Shenzhen Forwell Elecironics Technology Co., Lid.
Frequency | Reading F-'mrl Level | Limit  [Margin Haight | Aziesuth
Moo | bz | fomuv) | (emm) (B By | ey [P e | ey |PIF| Remark
1 | G720000 | 4762 | 1865 | B67.27 | 190.80 |4353 | peak | 150 | 238 | P
T | G720000 | 2081 | 1865 | 49.56 | 190.80 |G6124 | AVG | 150 | 238 | P
3 | G725.000 | G489 | 1865 | 7454 | 1220 |4766 | peak | 150 | 252 | P
4 | G725000 | 36B2 | 1865 | 56.47 | 12200 |G6573 | AVG | 150 | 282 | P
Shenzhen CTL Testing Technology Co., Lid
@ Tel: +86-T55-A0488104
Radiated Emiszion Measurement
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Site LAB Chamber 2

Limit: FCC Part15 Band sdge (UHIk3) PK Power: Humidine S1%
ELT: Distance: 3m

M T1564

Mode: WIFISG ST45MHz TX

Mole: Shenzhen Forwell Elsctrorics Technology Co., Lid.

N e |:;Fw|[dauu:wm[:5“°‘“" o |t |PIF| Remarc
1 | &720.000 | 3868 | 1885 | 58.53 | 19080 |G62.47 | peak | 150 | 43 | P

T | G720.000 | 2656 | 1865 | 48.21 | 11080 |GAGB| AVG | 160 | 43 | P

3 | 6725000 | 44.18 | 18.85 | GA.B3 | 12220 |5B.47 | peak | 150 | 158 | P

4 | 6725000 | D058 | 18085 | 50.23 | 12230 |7147| AVG | 150 | 158 | P
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Band Edge Test Plots of U-NII 3
802.11n (HT20) mode@ Ch165_5825MHz

Shenzhen CTL Testing Technology Co., Lid
@ Tel: +B88-755-804B86104

Radiated Emission Measurement
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Site LAB Chamber 2 Polarization: Mavizomtal Temperatire:  25(CH
Limit: FCC Part15 Band edge (U-NIk3) PK Power: (e 1
ELT: Distance: 3m
MIM: T1564
Mode: WIFISG 5825MHz TX
Hole: Shenzhen Forwell Elecironics Technology Co., Lid.
Frequency | Reading F-'mrl Level | Limit  [Margin Haight | Aziesuth
Moo | bz | (omuv) | (emm) (B By | ey [P e | ey |PIF| Remar
1 | 5850000 | 4052 | 1880 | ©9.32 | 12200 |6288 | peak | 150 | 238 | P
7 | GAs0000 | 3588 | 1880 | 5568 | 1220 |G6.52 | AVG | 150 | 238 | P
3 | 5855000 | 4665 | 1884 | ©56.49 | 190.80 |4431 | peak | 150 | 238 | P
4 | 5855000 | 3306 | 1884 | 5200 | 19080 |6790| AVG | 150 | 2w | P
Shenzhen CTL Testing Technology Co., Lid
@ Tel: +86-T55-804B6104
Radiated Emis=ion Measurement
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Site LAB Chamber 2 Polarization:  Vertical Temperatire:  25(CH
Limit: FCC Part15 Band edge (U-NIk3) PK Power: (e 1
ELT: Distance: 3m
MIM: TH56A
Mode: WIFISG 5825MHz TX
Hole: Shenzhen Forwell Elecironics Technology Co., Lid.
Frequency | Reading F-'mrl Level | Limit  [Margin Haight | Aziesuth
Moo | bz | (omuv) | (emm) (B By | ey [P e | ey |PIF| Remar
1 | 5850000 | 4074 | 1880 | B0.54 | 12200 |61.66 | peak | 150 | 358 | P
2 | GA50000 | 2840 | 180 | 48.20 | 122.20 |74.00| AVG | 150 | 358 | P
3 | 5855000 | 4099 | 1884 | ©0.03 | 190.80 |60.77 | peak | 150 | 53 | P
4 | 5855000 | 2679 | 1884 | 46.63 | 19080 |B41T| AVG | 150 | 53 | P
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802.11n (HT40) mode@ Ch151_5755MHz

Shenzhen CTL Testing Technology Co.
Tel: +B8-T55-804R5104

. Lid

Radiated Emission Measurement

Filia :RF_§& Diadss 129053 Duabi 20341063023 Tiirw: Z-3837
1 dluie
128 | II
e 'ﬂ HL
e [
e - Ir«"fr.'l -
F | W,
m A I ol Wy
r i | __\\
m /{I | ! |;|': A
; |r |,| \'\\
7 R X
¥ }"'I\ [ \
& M
SN PSE [E—T ! e, e PSS Y p——
| L
5 N N AN S R E——
T

Site LAB Chamber 2

Polanzation: Movizomntal

Terperaluree  25C)

Limit: FCC Part15 Band adge {(U=-Nil-3) PK Power: Humidine  S0%
EUT: Destancs: 3m
MM T1584
Mode: WIFISE STESMHz TX
Hole: Shenzhen Forwell Elecironics Technology Co., Lid.
Frequency | Reading F-m-l Level | Limit  [Margin Height | Asiesuth
Moo | " imkz) | (omuv | (emim) [emavim) |aeuvimg| (am) [P tem | ey [PAF| Remark
1 | 5720000 | 4207 | 1985 | 61.72 | 19080 |40.08 | peak | 150 | 255 | P
T | E720.000 | 2832 | 1085 | 4507 | 1I0B0 (G483 | AVG | 180 | 255 | P
3 | 5725000 | 4480 | 1085 | 6254 | 12200 |57.86 | peak | 150 | 255 | P
4 | 5725000 | 2831 | 1085 | 4508 | 12220 |7624| AVG | 150 | 255 | P
Shenzhen CTL Testing Technology Co., Lid
@ Tel: +86-T55-80408104
Radiated Emission Measurement
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Site LAB Chamber 2

Polarization: Wertical

Targerawrs  25C)

Limit: FCC Part15 Band sdge {L-HI3) PK Power: Pumidine 1%
ELT: Distance: 3m

M T156A

Mode: WIFISG 5T55MHz TX

Mole: Shenzhen Forwell Electronics Technology Co., Lid.

ne. | M | amay | e |:;Fw|[dauu:m:"§5“m o | |PF| Remark
1 | 5720000 | 37.11 | 1865 | S6.76 | 19080 |54.04 | peak | 150 | 279 | P

7 | G720.000 | 2694 | 1065 | 45.79 | 11080 |G5.01] AWG | 180 | 278 | P

3 | 5725000 | 360 | 1865 | S6.45 | 12220 |65.75 | peak | 180 | 147 | P

4 | 725000 | 2585 | 1865 | 4560 | 12220 |76.60 | AVG | 150 | 147 | P
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Band Edge Test Plots of U-NII 3
802.11n (HT40) mode@ Ch159 5795MHz

Shenzhen CTL Testing Technology Co., Lid
@ Tel: +B88-755-804B86104

Radiated Emission Measurement
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Site LAB Chamber 2 Polarization: Mavizomtal Temperatire:  25(CH
Limit: FCC Part15 Band sdge (U-HIk3) PK Power: (e 1
ELT: Distance: 3m
MIM: T1564
Mode: WIFISE STS5MHz TX
Hole: Shenzhen Forwell Elecironics Technology Co., Lid.
Frequency | Reading F-'mrl Level | Limit  [Margin Haight | Aziesuth
Moo | " imbz) | pamuv) | qmim) |pemuim)|jaBuvim | By || e | e |PYF| Remark
1 | 5850000 | 37.31 | 1880 | &7.11 | 12220 |G5.08 | peak | 150 | 102 | P
2 | GAs0000 | 2620 | 18.80 | 48.00 | 12220 |76.20 | AVG | 150 | 102 | P
3 | Ga55.000 | 3720 | 1884 | 6713 | 19080 |53.67 | peak | 150 P
4 | GA55000 | 2605 | 1984 | 4809 | 19080 |G4.71| AVG | 150 | 380 | P

Shenzhen CTL Testing Technology Co., Lid
@ Tel: +88-T55-80405104

Radiated Emission Measurement
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Site LAB Chamber 2 Polanzation: Wertical Tarparaue 250
Limit: FCC Part15 Band edge (U=Nil=3) PK Power: Husidine  S0W
EUT: Distance: 3m

MM T156A

Mode: WIFISG STO5MHz TX
Hole: Shenzhen Forwell Elecironics Technology Co., Lid.

No. | e | (amavy | aimy |:;xfm|:dauu:m:"§5“m o | oy [P Remark
1 | 5850000 | 37.26 | 1880 | 57.06 | 12220 |65.14 | peak | 150 | 343 | P
7 | 5850000 | 2629 | 1080 | 4609 | 12220 |76.11] AVG | 150 | 343 | P
3 | G@55.000 | 37.08 | 1884 | 5722 | 19080 |5358 | peak | 180 | 12 | P
4 | GA55.000 | 2R23 | 1884 | 46.07 | 19080 |B473| AMG | 180 | 12 | P
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Band Edge Test Plots of U-NII 3
802.11a (AC80) mode@ Ch155 5775MHz

Sherchen CTL Testing Technology Co., Lid
Tel: +88-755-83486194

Radiated Emission Measurement
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Site LAB Chamber 2 Pdlarizatior: Horizontal Tarperaws 250
Limit: FCC Part15 Band adge {U-Nil-3) PK Power: Humiding  S0%
EUT: Distance: 3

MN: Ti568

Mode: WIFISG ETTSMIHz TX
Hole: Shenzhen Forwell Elecironics Technology Co., Lid.

No- | iy | ooy | ey |ismavim i (o | 24| T | s [P | Remat
1 | s720.000 | sane | 1oes | 77E3 | 11080 [3297 | peak [ 180 | zm [P
2 | 5720.000 | 40.B1 | 1965 | G048 | 19080 (5034 | AWG | 150 | 238 | P
3 | s7zs.000 | 5708 | 1ess | meEd | 12200 [4537 | peak [ 150 [ zm [P
4 | s7zso00 | 4131 | 1ees | eooe | 1zeo0 [eraa|ave [ 1m0 [ 2w [P
5 | 5850.000 | 5308 | 1980 | 7258 | 12220 (4832 | peak | 150 | 23 [P
& | ses0.000 | 4089 | 1em0 | e0ed | izzoo [eisi|ave [ s [ zm [
7 | 5855000 | 5033 | 1884 | 70.17 | 19080 (4063 | peak | 150 | 238 | P
B | ses5000 | 3e6s | 1ead | sas3 | om0 [siav|ave [ 1m0 [ e [
Shenzhen CTL Testing Technology Co., Lid
Tel: 487550405154
Radiated Emission Measurement
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Site LAB Chamber 2 Polarzation: Verfical Tammparatira s
Limit: FCC Part15 Band adge {U-NIl-3) PK Powar: Husiding  S0%
EUT: Distance: 3m
BNz T158A

Mode: WIFISG ETTSMMHz TX
Mole: Shenzhen Forwell Elecironics Technology Co., Lid.

e i e e e e e e B i
1 E720.000 4755 1085 E7.20 110,80 | 4380 | peak 180 is4 P
2 E720.000 3126 1985 s0.91 110,80 | 5083 | AVG 180 154 P
3 E725.000 ABB3 1985 E8.48 12220 | 53.72 | peak 150 170 P
4 E725.000 3244 1985 g2.089 12220 | 7011 | AVG 1850 170 P
B E850.000 A2 BT 1880 B2.ET 12220 | 58.53 | peak 180 ] P
B E850.000 31.30 1880 51.10 122230 | 7110 | AVG 180 ] P
7 5A55.000 41.06 1884 .50 11080 | 4890 | peak 150 &1 L
B ER55.000 A0TE 1884 5062 11080 |G60U1B | AVG 180 & P
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3.3. Maximum Conducted Average Output Power
Limit

FCC requirement:

For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain
does not exceed 6dBi.

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain
does not exceed 6dBi.

(i) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W.

(iv) For client devices in the 5.15-5.25 GHz band, the maximum conducted output power over the
frequency band of operation shall not exceed 250mW provided the maximum antenna gain does not
exceed 6dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250mW or 11dBm + 10log B, where B is
the 26 dB emission bandwidth in megahertz.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W

Test Procedure

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

Test Configuration

EUT Power Sensor Power Meter

Test Results

Raw data reference to Section 2 from CTL2407181051-WF04_5G_U-NII_BAND1_Appendix.
Raw data reference to Section 2 from CTL2407181051-WF04_5G_U-NII_BAND3_Appendix.
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3.4. Power Spectral Density
Limit

FCC requirement:
For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15 - 5.25 GHz, the maximum power spectral
density shall not exceed 17dBm in any 1 MHz band."o*¢!

(ii) For an indoor access point operating in the band 5.15 - 5.25 GHz, the maximum power spectral
density shall not exceed 17dBm in any 1 MHz band."o*¢!

(i) For fixed point-to-point access points operating in the band 5.15 - 5.25 GHz, transmitters that
employ a directional antenna gain greater than 23dBi, a 1 dB reduction in maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23dBi.

(iv) For mobile and portable client devices in the 5.15 - 5.25 GHz band, the maximum power spectral
density shall not exceed 11dBm in any 1 MHz band. !

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands

The maximum power spectral density shall not exceed 11dBm in any 1 megahertz band.
IC requirement:

For the band 5.15-5.25 GHz.

The e.i.r.p. spectral density shall not exceed 10dBm in any 1.0 MHz band.

Frequency band 5250-5350 MHz

The power spectral density shall not exceed 11dBm in any 1.0 MHz band

Frequency bands 5470-5600 MHz and 5650-5725 MHz

The power spectral density shall not exceed 11dBm in any 1.0 MHz band.

For the band 5.725 - 5.85 GHz

The maximum power spectral density shall not exceed 30dBm in any 500 kHz band. notel. note2

Notel: If transmitting antennas of directional gain greater than 6dBi are used, the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.
Note2: Fixed point - to-point U-NII devices operating in this band may employ transmitting antennas
with directional gain greater than 6dBi without any corresponding reduction in transmitter conducted
power. Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information.
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Test Procedure

1. Use this procedure when the maximum peak conducted output power in the fundamental emission
is used to demonstrate compliance.

Set the RBW = 1MHz for U-NII 1, U-NII 2A, U-NII C band and 510KHz for U-NII 3 band.
Set the VBW = 3x RBW.

Set the span to encompass the entire EBW.

Detector = Average.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

© 0 N o kw0

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

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 3 from CTL2407181051-WF04_5G_U-NII_BAND1_Appendix.
Raw data reference to Section 3 from CTL2407181051-WF04_5G_U-NII_BAND3_Appendix.
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3.5. Emission Bandwidth (26dBm Bandwidth)
Limit

N/A
Test Procedure

Set resolution bandwidth (RBW) = approximately 1 % of the EBW.

Set the video bandwidth (VBW) > RBW.

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is 26 dB down from the peak of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as
needed until the RBW / EBW ratio is approximately 1 %.

S S

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 1 from CTL2407181051-WF04_5G_U-NII_BAND1_ Appendix.
Raw data reference to Section 1 from CTL2407181051-WF04_5G_U-NII_BAND3_Appendix.
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3.6. Minimum Emission Bandwidth (6dBm Bandwidth)
Limit
Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 kHz for the band

5.725-5.85 GHz

Test Procedure

Set resolution bandwidth (RBW) = 100 kHz

Set the video bandwidth 3 x RBW.

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

aghwhpE

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 1 from CTL2407181051-WF04 5G_U-NII_BAND1 Appendix.
Raw data reference to Section 1 from CTL2407181051-WF04_5G_U-NII_BAND3_Appendix.
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3.7. Frequency Stability

LIMIT

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission
is maintained within the band of operation under all conditions of normal operation as specified in the
users manual.

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

]

Att.

Variable Power Supply
TEST PROCEDURE

Frequency Stability under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW

low enough to obtain the desired frequency resolution and measure EUT 20°C operating frequency as
reference frequency. Turn EUT off and set the chamber temperature to -30°C. After the temperature
stabilized for approximately 30 minutes recorded the frequency. Repeat step measure with 10°C

increased per stage until the highest temperature of +85°C reached.

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the

EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (£15%) and endpoint, record the
maximum frequency change.

TEST RESULTS

Raw data reference to Section 4 from CTL2407181051-WF04_5G_U-NII_BAND1_Appendix.
Raw data reference to Section 4 from CTL2407181051-WF04_5G_U-NII_BAND3_Appendix.
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3.8. 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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited

And according to FCC 47 CFR Section 15.407 (a), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

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 maximum gain of 5G_WIFI Antenna was 1.26dBi.

Bluetooth&2.4G_WIFI&
5G_WIFI Antenna 1

s oy
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4. Test Setup Photos of the EUT




V1.0 Page 39 of 40 Report No.: CTL2407181051-WF04

ll

V[I
*' Il.ll'

‘l.' )
Ill.l 4
%’g.l BE g

- U3

_II]-




V1.0 Page 40 of 40 Report No.: CTL2407181051-WF04

5. External and Internal Photos of the EUT

Reference to the test report No.CTL2407181051-WF01
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