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TEST REPORT

Equipment under Test : Smart Projector

Model /Type : A350

Series Model No. A350-S, A350-0, A350-M, A350-X, A350-Pro, OS-RA01, P1
Applicant . Huizhou Yueyao Technology Co., Ltd.

Address : Unit 01, Floor 7, Building 10, Meilonghu Intelligent Manufacturing

Industrial New Town, Xinxu Town, Huiyang District, Huizhou City,
Guangdong Province, China

Manufacturer :  Huizhou Yueyao Technology Co., Ltd.

Address : Unit 01, Floor 7, Building 10, Meilonghu Intelligent Manufacturing
Industrial New Town, Xinxu Town, Huiyang District, Huizhou City,
Guangdong Province, China

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn
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1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

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

KDB558074 D01 v05r02: Guidance for Compliance Measurements on Digital Transmission Systems

(DTS) ,Frequency Hopping Spread Spectrum System(HFSS), and Hybrid System Devices Operating Under
§15.247 of The FCC rules.

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn
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2 SUMMARY

2.1 General Remarks

Date of receipt of test sample . | Sep. 06, 2024
Testing commenced on : | Sep. 06, 2024
Testing concluded on . | Sep. 11, 2024

2.2 Product Description

Product Name: Smart Projector
Model/Type reference: A350
Power supply: AC 110V-240V 50/60Hz

CTA240906012-1# (Engineer sample)

testing sample ID: CTA240906012-2# (Normal sample)

Hardware version: V1.0

Software version: V1.0

WIFI :

Supported type: 802.11b/802.11g/802.11n(H20)/ 802.11n(H40)/802.11ax(H20)/ 802.11ax(H40)

802.11b: DSSS
Modulation: 802.11g/802.11n(H20)/ 802.11n(H40): OFDM
802.11g/802.11ax(H20)/ 802.11ax(H40): OFDM

802.11b/802.11g/802.11n(H20)/ 802.11n(H40)/802.11ax(H20)/ 802.11ax(H40):

Operation frequency: 2412MHz~2462MHz

802.11b/802.119/802.11n(H20)/ 802.11ax(H20): 11

Ch | ber:
annel number 802.11n(H40) 802.11ax(H40):7

Channel separation: SMHz
Antenna type: PIFA antenna
Ant 1:1.25 dBi

Antenna_gain: Ant 2: 0.92 dBi

2.3 Equipment Under Test
Power supply system utilised

Power supply voltage : 1 O|230V /50 Hz @®| 120V / 60Hz

0|12V DC 0|24V DC

O| Other (specified in blank below)

[

2.4 Short description of the Equipment under Test (EUT)

This is a Smart Projector.
For more details, refer to the user’s manual of the EUT.

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn
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2.5 EUT operation mode

Page 6 of 65

The application provider specific test software(AT command) to control sample in continuous TX and RX (Duty

Cycle >98%) for testing meet KDB558074 test requirement.
IEEE 802.11b/g/n: Thirteen channels are provided to the EUT.

Channel Frequency(MHz) Channel Frequency(MHz)
1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432
6 2437
7 2442
2.6 Block Diagram of Test Setup
EUT AC 120V

2.7 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for filing to comply with Section 15.247 of the FCC Part 15, Subpart

C Rules.

2.8 Modifications

No modifications were implemented to meet testing criteria.

Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China

Web:http://www.cta-test.cn
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3 TEST ENVIRONMENT

3.1 Address of the test laboratory

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao‘an District,
Shenzhen, China

3.2 Test Facility

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

FCC-Registration No.: 517856 Designation Number: CN1318
Shenzhen CTA Testing Technology Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA-Lab Cert. No.: 6534.01
Shenzhen CTA Testing Technology Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

ISED#: 27890 CAB identifier: CN0127
Shenzhen CTA Testing Technology Co., Ltd. has been listed by Innovation, Science and Economic
Development Canada to perform electromagnetic emission measurement.

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR 16-1-4:2010.

3.3 Environmental conditions

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

Temperature: 25°C

Humidity: 45 %

Atmospheric pressure: 950-1050mbar
Conducted testing:

Temperature: 25°C

Humidity: 44 %

Atmospheric pressure: 950-1050mbar
AC Power Conducted Emission

Temperature: 24°C

Humidity: 44 %

Atmospheric pressure: 950-1050mbar

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn
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3.4 Test Description

FCC PART 15.247

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.247(a)(2) 6dB Bandwidth PASS
FCC Part 15.247(d) Spurious RF Conducted Emission PASS
FCC Part 15.247(b) Maximum Peak Conducted Output Power PASS
FCC Part 15.247(e) Power Spectral Density PASS
FCC Part 15.109/ 15.205/ 15.209 Radiated Emissions PASS
FCC Part 15.247(d) Band Edge PASS
FCC Part 15.203/15.247 (b) Antenna Requirement PASS

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 Channel

Maximum Peak Conducted Output Power 11b/DSSS 1 Mbps 1/6/11

Power Spectral Density

6dB Bandwidth 11g/OFDM 6 Mbps 1/6/11

Spurious RF conducted emission 11n/ax(20MHz)/OFDM 6.5Mbps 1/6/11

Radiated Emission 9KHz~1GHz&

Radiated Emission 1GHz~10% Harmonic 11n/ax(40MHz)/OFDM 13.5Mbps 3/6/9

11b/DSSS 1 Mbps 1/11

Band Edge 11g/OFDM 6 Mbps 1/11
11n/ax(20MHz)/OFDM 6.5Mbps 1/11
11n/ax(40MHz)/OFDM 13.5Mbps 3/9

3.5 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 TR-100028-01" Electromagnetic compatibility
and Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio equipment
characteristics; Part 1”7 and TR-100028-02 “Electromagnetic compatibility and Radio spectrum Matters
(ERM);Uncertainties in the measurement of mobile radio equipment characteristics; Part 2 “ and is
documented in the Shenzhen CTA 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 Shenzhen CTA Testing Technology Co., Ltd. :

Measurement
Test Range Uncertainty Notes

Radiated Emission 9KHz~30MHz 3.02 dB (1)
Radiated Emission 30~1000MHz 4.06 dB (1)
Radiated Emission 1~18GHz 5.14 dB (1)
Radiated Emission 18-40GHz 5.38 dB (1)
Conducted Disturbance 0.15~30MHz 214 dB (1)
Output Peak power 30MHz~18GHz 0.55 dB (1)
Power spectral density / 0.57 dB (1)
Spectrum bandwidth / 1.1% (1)
Radiated spurious emission

(30MHz-1(§Hz) 30~1000MHz 4.10 dB (1)

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn
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Radiated spurious emission -
(1GHz-18GHz) 1~18GHz 4.32 dB (1)
Radiated spurious emission
(18GHz-40GHz) 18-40GHz 5.54 dB (1

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

3.6 Equipments Used during the Test

: Equipment Calibration Calibration
Test Equipment Manufacturer Model No. No. Date Due Date
LISN R&S ENV216 CTA-308 2024/08/03 | 2025/08/02
LISN R&S ENV216 CTA-314 2024/08/03 | 2025/08/02
EMI Test Receiver R&S ESPI CTA-307 2024/08/03 | 2025/08/02
EMI Test Receiver R&S ESCI CTA-306 2024/08/03 | 2025/08/02
Spectrum Analyzer Agilent N9020A CTA-301 2024/08/03 | 2025/08/02
Spectrum Analyzer R&S FSU CTA-337 2024/08/03 | 2025/08/02
Vector Signal Agilent N5182A CTA-305 | 2024/08/03 | 2025/08/02
generator
Analog Signal R&S SMLO3 CTA-304 | 2024/08/03 | 2025/08/02
Generator
WIDEBAND RADIO
COMMUNICATION CMW500 R&S CTA-302 2024/08/03 | 2025/08/02
TESTER
T‘;mp.er.at“re and Chigo ZG-7020 CTA-326 2024/08/03 | 2025/08/02
umidity meter
Vitra-Broadband | sehwarzbeck VULB9163 CTA-310 | 2023M10/17 | 2024/10/16
Horn Antenna Schwarzbeck BBHA 9120D CTA-309 2023/10/13 | 2024/10/12
Loop Antenna Zhinan ZN30900C CTA-311 2023/10/17 | 2024/10/16
Horn Antenna Bei“g%;iggwei OBH100400 CTA-336 | 2023/10/17 | 2024/10/16
Amplifier Schwarzbeck BBV 9745 CTA-312 2024/08/03 | 2025/08/02
Amplifier Taiwan chengyi EMC051845B CTA-313 2024/08/03 | 2025/08/02
Directional coupler NARDA 4226-10 CTA-303 2024/08/03 | 2025/08/02
High-Pass Filter XingBo XBLBQ-GTA18 CTA-402 2024/08/03 | 2025/08/02
High-Pass Filter XingBo XBLBQ-GTA27 CTA-403 2024/08/03 | 2025/08/02
Automated flter Tonscend JS0806-F CTA-404 | 2024/08/03 | 2025/08/02
Power Sensor Agilent U2021XA CTA-405 2024/08/03 | 2025/08/02
Amplifier Schwarzbeck BBV9719 CTA-406 2024/08/03 | 2025/08/02

Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Web:http://www.cta-test.cn
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Test Equipment Manufacturer Model No. Xjrr:’;g; Calg)arta;ion CDaJi:rS;itoen
EMI Test Software Tonscend TS®JS32-RE 5.0.0.2 N/A N/A
EMI Test Software Tonscend TS®JS32-CE 5.0.0.1 N/A N/A
RF Test Software Tonscend TS®JS1120-3 3.1.65 N/A N/A
RF Test Software Tonscend TS®JS1120 3.1.46 N/A N/A

Shenzhen CTA Testing Technology Co., Ltd.

Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Web:http://www.cta-test.cn

Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn




Report No.: CTA24090601202 Page 11 of 65

4 TEST CONDITIONS AND RESULTS

4.1 AC Power Conducted Emission

TEST CONFIGURATION

Vert. reference
plane

/— EMI receiver

s

LISN / ¥

Reference ground plane

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

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

4 The EUT received power from adapter, the adapter received AC120V/60Hz and AC 240V/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.

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

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 RESULTS

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China

Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn
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Remark:

1. All modes of 802.11b/g/nHT20/nHT40 were tested at Low, Middle, and High channel; only the worst result
of 802.11b CH11 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:

Power supply: AC 120V/60Hz Polarization L

120 FCC PART 15 BCLASS BILY)
o+
100+
B
BO+

D

FCC PA&RT 15 BOLASS BQP Limd

5]}_

Level[dBIpt]

i - FCC PART 15 B CLASS B-AY Limt

o 3_,.. ; -
“'f i “*“WmWW.,

i el

40

'- '-lr M'l'l”n"'q
-
r.l '-

N+

— e
& OF Detecdnr

1M

Frequency{Hz]
— A [T — P
» AV Datacior

— A

1 0125 10.10 4274 5224 63.83 10.78 35 41.81 53.683 12.02 PASS
2 0.654 9.87 38.50 4847 56.00 9.53 22 05 3292 46.00 13.08 PASS
3 1.4505 .80 37.00 48.90 56.00 o0 2403 3383 46.00 1207 PASS
4 3.0785 10.01 3s10 48.11 56.00 g.80 18.55 2056 46.00 16.44 PASS
5 T.6829 1028 3679 47.08 60.00 12.82 2043 3072 50.00 18.28 PASS
=] 23127 1048 30.88 41.36 &0.00 18.64 2111 3158 50.00 18.41 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBuV) - QP Value (dBuV)
4). AVMargin(dB) = AV Limit (dBuV) - AV Value (dBuV)

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn Web:http://www.cta-test.cn
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Power supply: AC 120V/60Hz Polarization N

i FCC PART 13 B CLASS BM)
110+

100+

FCC PART 15 B CLASS B-OP Linet

FLC PART 158 CLASS B-AV Limt

[———
-1
e

!>' . /

a1 gk \ I- _ . d

01 ,u"E A lI I| 'H' Ii_l'mn IIMI"'ll'J‘Ju"% JIF!“M‘ i m : l it ¥
zu-r'\-\_ﬂﬁ" | . vA L ,~| I ‘

10+

150k ™ > -

FrequencylHz]

— O L — LT — P — Y
& P Detecior + A Delecion

1 0.258 10.00 40.65 50.85 81.50 10.85 2941 3041 51.50 12.09 PASS
2 0.485 0.09 38.05 40.04 56.80 7.58 221 38.20 45.80 540 PASS
3 0.824 10.12 3818 4828 56.00 772 26.08 36.20 46.00 8.80 PASS
4 3.086 1024 3558 4582 56.00 10.18 19.18 2043 46.00 1657 PASS
5 5.6355 10.18 3802 4711 G000 12.88 211 32.30 50.00 17.70 PASS
i] 23.0055 10.85 31.91 42 56 G000 17.44 19.11 2076 50.00 2024 PASS

Note:1).QP Value (dBuV)= QP Reading (dBuV)+ Factor (dB)
2). Factor (dB)=insertion loss of LISN (dB) + Cable loss (dB)
3). QPMargin(dB) = QP Limit (dBuV) - QP Value (dBuV)

4). AVMargin(dB) = AV Limit (dBuV) - AV Value (dBuV)

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn Web:http://www.cta-test.cn
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4.2 Radiated Emission

TEST CONFIGURATION

Frequency range 9 KHz — 30MHz

Turntable Loop antenna

EUT [—— 3m ——

Test
0.8 m Receiver
-
—
Ground Plane Coaxial Cable

Frequency range 30MHz — 1000MHz

] T
— 3m —
Turntable
\ EUT Tmto 4m
Test \
Receiver 0.8m
| |

| —/'
Ground Plane E Coaxial Cable

Frequency range above 1GHz-25GHz

Imbo4dm

||

l‘:_-.-"'".il -

150 cm
Turntable

‘ bt Ground Plane

J Measurement [
Above 1GHz only Instrument 1 owO W

Control Room

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn Web:http://www.cta-test.cn
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TEST PROCEDURE
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1. The EUT was placed on a turn table which is 0.8m above ground plane when testing
frequency range 9 KHz —1GHz;the EUT was placed on a turn table which is 1.5m above
ground plane when testing frequency range 1GHz — 25GHz.

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.

4. Repeat above procedures until all frequency measurements have been completed.
5. Radiated emission test frequency band from 9KHz to 25GHz.
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 Ultra-Broadband Antenna 3

1GHz-18GHz Double Ridged Horn Antenna 3

1

18GHz-25GHz

Horn Anternna

7. Setting test receiver/spectrum as following table states:

Average Value: RBW=1MHz/VBW=10Hz,

Test Frequency range Test Receiver/Spectrum Setting Detector
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KHz/VBW=1000KHz,Sweep time=Auto QP
Peak Value: RBW=1MHz/VBW=3MHz,
1GHz-40GHz Sweep time=Auto Peak

Sweep time=Auto

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equation with a

sample calculation is as follows:

FS=RA+AF +CL - AG

Where FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

Transd=AF +CL-AG

RADIATION LIMIT

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated emission
from intentional radiators at a distance of 3 meters shall not exceed the following table. According to §
15.247(d), in any 100kHz bandwidth outside the frequency band in which the EUT is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the100kHz
bandwidth within the band that contains the highest level of desired power.

The pre-test have done for the EUT in three axes and found the worst emission at position shown in test setup

photos.
Frequency (MHz) Distance Radiated (dBuV/m) Radiated (uV/m)
(Meters)
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

Shenzhen CTA Testing Technology Co., Ltd.
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TEST RESULTS

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

2. All three channels (lowest/middle/highest) of each mode were measured below 1GHz and recorded worst

case at 802.11b 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.
For 30MHz-1GHz

Horizontal
i PART 158
B
o
Bt
atry G4 PART 15 B CLASS B-OP Limd
'-b-;_ 503 I_
5 0 | : d_.i®
) a0+ ’ :
e
10
I?:‘:h' I 'IZrI:I'-J I
FresguencyHz]
= P Limil
& OP Delecs
Suspected Data List
Freq. Readi Level Factor Limit Margin Height Angle
NO. req ng rg g g Polarity
[MHz] [dBuV] [dBpV/m] | [dB/m] [dBuW/im] [dB] [em] 1
1 44 7925 34 37 2291 -11.46 40.00 17.09 100 211 Horizontal
2 129.182 47 59 31.22 -16.37 4350 12.28 100 0 Horizontal
3 188.837 47 30 33.61 -13.69 4350 9.89 100 4 Horizontal
4 240.005 51.71 39.36 -12.35 46.00 5.64 100 199 Horizontal
5 285352 53.04 41.70 -11.34 46.00 430 100 165 Horizontal
B 624 003 44 86 39.14 572 46.00 65.86 100 177 Horizontal
Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)

2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
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Vertical
FCC PART 15 BCLASS B
0
GO+ -
FCO PART 158 CLASS B-OF Limi
£ w}
g I -
= | - :
an - + x
L A | i ;
A S Y *"-\lw"*r W
" =M o et
m T e ¥ P Wll.“l'
10 !
0 i i 4 1 5 | ; i i i I S S B
30M 100M 1G
FreguencyHz|
= P Limil — Wi
# 0P Delec

1 38.5788 47.47 35.38 -12.09 40.00 4.62 100 207 Vertical
2 117.057 52.20 3847 -13.73 43.50 5.03 100 69 Vertical
3 189.807 42.70 29.14 -13.56 43.50 14.36 100 219 Vertical
4 359.921 50.95 40.40 -10.55 46.00 5.60 100 185 Vertical
5 589.147 36.68 30.73 -5.95 46.00 15.27 100 150 Vertical
6 911.972 36.74 34.13 -2.61 46.00 11.87 100 174 Vertical

Note:1).Level (dBuV/m)= Reading (dBuV)+ Factor (dB/m)
2). Factor(dB/m)=Antenna Factor (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB)
3). Margin(dB) = Limit (dBuV/m) - Level (dBuV/m)
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For 1GHz to 25GHz
Note: 802.11b/802.119/802.11n (H20)/ 802.11n (H40)/802.11ax(H20)/ 802.11ax (H40) Mode all have been
tested, only worse case 802.11b mode is reported
(above 1GHz)
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Frequency(MHz): 2412 Polarity: HORIZONTAL
Frequenc Emission Limit Margin Raw Antenna Cable Pre- Correction
(I\(jIHz) y Level (dBuV/m) (ng) Value Factor Factor amplifier Factor

(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4824.00 61.83 PK 74 12.17 66.19 324 5.11 41.87 -4.36
4824.00 4511 AV 54 8.89 49.47 324 5.11 41.87 -4.36
7236.00 54.30 PK 74 19.70 54.93 36.58 6.43 43.64 -0.63
7236.00 43.78 AV 54 10.22 44 .41 36.58 6.43 43.64 -0.63
Frequency(MHz): 2412 Polarity: VERTICAL
Frequenc Emission Limit Margin Raw Antenna Cable Pre- Correction
(I\(jIHz) y Level (dBuV/m) (ng) Value Factor Factor amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4824.00 60.39 PK 74 13.61 64.75 324 5.11 41.87 -4.36
4824.00 43.44 AV 54 10.56 47.80 324 5.11 41.87 -4.36
7236.00 52.49 PK 74 21.51 53.12 36.58 6.43 43.64 -0.63
7236.00 4215 AV 54 11.85 42.78 36.58 6.43 43.64 -0.63
Frequency(MHz): 2437 Polarity: HORIZONTAL
Frequenc Emission Limit Marain Raw Antenna Cable Pre- Correction
(|\C}|HZ) y Level (dBuV/m) (dé’) Value Factor Factor amplifier Factor
dBuV/m dBuV dB/m dB (dB) dB/m
(
4874.00 60.92 PK 74 13.08 64.87 32.56 5.34 41.85 -3.95
4874.00 44 .56 AV 54 9.44 48.51 32.56 5.34 41.85 -3.95
7311.00 53.84 PK 74 20.16 54.20 36.54 6.81 43.71 -0.36
7311.00 43.04 AV 54 10.96 43.40 36.54 6.81 43.71 -0.36
Frequency(MHz): 2437 Polarity: VERTICAL
Frequenc Emission Limit Margin Raw Antenna Cable Pre- Correction
('3”_'2) y Level (dBuV/m) (dg) Value Factor Factor amplifier Factor
dBuV/m dBuV dB/m dB (dB) dB/m
(
4874.00 59.69 PK 74 14.31 63.64 32.56 5.34 41.85 -3.95
4874.00 42 .57 AV 54 11.43 46.52 32.56 5.34 41.85 -3.95
7311.00 51.67 PK 74 22.33 52.03 36.54 6.81 43.71 -0.36
7311.00 41.72 AV 54 12.28 42.08 36.54 6.81 43.71 -0.36
Frequency(MHz): 2462 Polarity: HORIZONTAL
Frequenc Emission Limit Marain Raw Antenna Cable Pre- Correction
(l\(ile) y Level (dBuV/m) (ng) Value Factor Factor amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4924.00 60.03 PK 74 13.97 63.49 32.73 5.64 41.83 -3.46
4924.00 43.98 AV 54 10.02 47 44 32.73 5.64 41.83 -3.46
7386.00 52.37 PK 74 21.63 52.43 36.5 7.23 43.79 -0.06
7386.00 4216 PK 54 11.84 42.22 36.5 7.23 43.79 -0.06
Frequency(MHz): 2462 Polarity: VERTICAL
Frequenc Emission Limit Marain Raw Antenna Cable Pre- Correction
(I\C}IHZ) y Level (dBuV/m) (dlg) Value Factor Factor amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4924.00 58.27 PK 74 15.73 61.73 32.73 5.64 41.83 -3.46
4924.00 41.92 AV 54 12.08 45.38 32.73 5.64 41.83 -3.46
7386.00 50.51 PK 74 23.49 50.57 36.5 7.23 43.79 -0.06
7386.00 40.55 PK 54 13.45 40.61 36.5 7.23 43.79 -0.06
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SRRSO

value.

Results of Band Edges Test (Radiated)
Note: 802.11b/802.11g/802.11n (H20)/ 802.11n (H40)/802.11ax(H20)/ 802.11ax (H40) Mode all have been
tested, only worse case 802.11b mode is reported
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Emission level (dBuV/m) = Meter Reading+ antenna Factor+ cable loss- preamp factor.
Margin value = Limits-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

Frequency(MHz): 2412 Polarity: HORIZONTAL
Frequenc Emission Limit Margin Raw Antenna Cable Pre- Correction
(I\C;IHz) y Level (dBuV/m) (dlg) Value Factor Factor amplifier Factor

(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
2390.00 61.89 PK 74 12.11 72.31 27.42 4.31 4215 -10.42
2390.00 42.91 AV 54 11.09 53.33 27.42 4.31 4215 -10.42
Frequency(MHz): 2412 Polarity: VERTICAL
Frequenc Emission Limit Margin Raw Antenna Cable Pre- Correction
(I\(jIHz) y Level (dBuV/m) (dE?) Value Factor Factor amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
2390.00 60.06 PK 74 13.94 70.48 27.42 4.31 4215 -10.42
2390.00 41.35 AV 54 12.65 51.77 27.42 4.31 4215 -10.42
Frequency(MHz): 2462 Polarity: HORIZONTAL
Frequenc Emission Limit Marain Raw Antenna Cable Pre- Correction
(|\C}|HZ) y Level (dBuV/m) (dé’) Value Factor Factor amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
2483.50 60.74 PK 74 13.26 70.85 27.7 4.47 42.28 -10.11
2483.50 42.03 AV 54 11.97 52.14 27.7 4.47 42.28 -10.11
Frequency(MHz): 2462 Polarity: VERTICAL
Frequenc Emission Limit Marain Raw Antenna Cable Pre- Correction
(I\(ile) y Level (dBuV/m) (dlg) Value Factor Factor amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
2483.50 59.13 PK 74 14.87 69.24 27.7 4.47 42.28 -10.11
2483.50 40.69 AV 54 13.31 50.80 27.7 4.47 42.28 -10.11
Note:

SRRSO
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Emission level (dBuV/m) = Meter Reading+ antenna Factor+ cable loss- preamp factor.
Margin value = Limits-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.
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4.3 Maximum Peak Conducted Output Power

Limit

The Maximum Peak Output Power Measurement is 30dBm.

Test Procedure

Page 20 of 65

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

sensor.

Test Configuration

EUT Power Sensor
Test Results
Ant 1:
Type Channel Outpu(:ig(::)ler PK Limit (dBm) Result
01 14.07
802.11b 06 14.36 30.00 Pass
11 14.17
01 13.17
802.11g 06 13.84 30.00 Pass
11 13.88
01 13.13
802.11n(HT20) 06 13.92 30.00 Pass
11 13.97
03 13.45
802.11n(HT40) 06 13.78 30.00 Pass
09 13.27
01 13.18
802.11ax(HT20) 06 13.89 30.00 Pass
11 12.54
03 12.49
802.11ax(HT40) 06 13.94 30.00 Pass
09 11.51

Shenzhen CTA Testing Technology Co., Ltd.

Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China

Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn

Web:http://www.cta-test.cn




Report No.: CTA24090601202 Page 21 of 65

Ant 2:
Type Channel OUtpL;Lg?n“)’er PK Limit (dBm) Result
01 14.34
802.11b 06 14.74 30.00 Pass
11 14.40
01 13.75
802.11g 06 13.33 30.00 Pass
11 13.09
01 13.40
802.11n(HT20) 06 13.20 30.00 Pass
11 13.05
03 12.82
802.11n(HT40) 06 13.19 30.00 Pass
09 12.76
01 13.58
802.11ax(HT20) 06 13.32 30.00 Pass
11 13.00
03 12.88
802.11ax(HT40) 06 13.27 30.00 Pass
09 12.76
Note:

1)  Measured output power at difference data rate for each mode and recorded worst case for each mode.

2)  Testresults including cable loss.

3) Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
13.5Mbps at IEEE 802.11n HT40;

For MIMO:
Output power Output power | Output power Limit
Type Channel PK(dBm) PK(dBm) PK(dBm) (dBm) Result

ANT1 ANT2 MIMO
01 13.13 13.40 16.28

802.11n(HT20) 06 13.92 13.20 16.59 30.00 Pass
11 13.97 13.05 16.54
03 13.45 12.82 16.16

802.11n(HT40) 06 13.78 13.19 16.51 30.00 Pass
09 13.27 12.76 16.03
01 13.18 13.58 16.39

802.11ax(HT20) 06 13.89 13.32 16.62 30.00 Pass
11 12.54 13.00 15.79
03 12.49 12.88 15.70

802.11ax(HT40) 06 13.94 13.27 16.63 30.00 Pass
09 11.51 12.76 15.19
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4.4 Power Spectral Density
Limit
For digitally modulated systems, the power spectral density conducted from the intentional radiator to the

antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission.

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 2 3 kHz.

Set the VBW 2 3x RBW.

Set the span to 1.5 times the DTS channel bandwidth.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

® N o o bk~ 0w

Allow trace to fully stabilize.
9. Use the peak marker function to determine the maximum power level.
10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

11. The resulting peak PSD level must be 8dBm.
Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Ant 1:
Type Channel PoweEdSBrﬁ/c?’:[?LE)ensny Limit (dBm/3KHz) Result
01 -11.81
802.11b 06 -11.60 8.00 Pass
11 -10.36
01 -17.46
802.11g 06 -18.23 8.00 Pass
11 -17.82
01 -17.51
802.11n(HT20) 06 -17.50 8.00 Pass
11 -17.34
03 -19.70
802.11n(HT40) 06 -19.29 8.00 Pass
09 -20.30
01 -18.05
802.11ax(HT20) 06 -17.23 8.00 Pass
11 -18.67
03 -20.53
802.11ax(HT40) 06 -19.41 8.00 Pass
09 -23.00
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Ant 2:
Type Channel P°We[ d%‘ﬁgﬂgens'ty Limit (dBm/3KHz) Result
01 -10.70
802.11b 06 11,53 8.00 Pass
11 -11.43
01 -17.60
802.11g 06 -18.52 8.00 Pass
11 -18.49
01 -17.14
802.11n(HT20) 06 -18.43 8.00 Pass
11 -19.28
03 -20.03
802.11n(HT40) 06 -19.47 8.00 Pass
09 -20.36
01 -17.76
802.11ax(HT20) 06 -17.86 8.00 Pass
11 -17.81
03 -20.55
802.11ax(HT40) 06 -19.23 8.00 Pass
09 -20.60
Note:

1) Measured peak power spectrum density at difference data rate for each mode and recorded worst case

for each mode.

2) Testresults including cable loss;

3) Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
13.5Mbps at IEEE 802.11n HT40;

Please refer to following plots;

For MIMO:
Power Spectral Power Spectral | Power Spectral
Type Channel (dBD:Ir;?S,:a-,Iz) (dgfnr;;:glz) (dgr(::;;:glz) (Iég‘nimt) el

ANT1 ANT2 MIMO
01 -17.51 -17.14 -14.31

802.11n(HT20) 06 -17.50 -18.43 -14.93 8.00 Pass
11 -17.34 -19.28 -15.19
03 -19.70 -20.03 -16.85

802.11n(HT40) 06 -19.29 -19.47 -16.37 8.00 Pass
09 -20.30 -20.36 -17.32
01 -18.05 -17.76 -14.89

802.11ax(HT20) 06 -17.23 -17.86 -14.52 8.00 Pass
11 -18.67 -17.81 -15.21
03 -20.53 -20.55 -17.53

802.11ax(HT40) 06 -19.41 -19.23 -16.31 8.00 Pass
09 -23.00 -20.60 -18.63
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Ant 1:
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802.11ax(HT20) 802.11ax(HT40)

Center Freq 2.412000000 GHz 5 #Aug Type: RMS
Phi Trig:Free Run Avg|Hold: 10/10

Center Freq 2.422000000 GHz #Avg Type: RMS
I0: Fast =+~ l
IFGainLow  #Atten: 30 dB

0 Tast v Trig:Free Run Avg|Hold: 10/10
IFGainilow  #Atten:30 dB

Ref 20.00 dBm Ref 20.00 dBm v dBm)

Center Freq|
2412000000 GHz

Center Freq|
2422000000 GHz

StartFreq
2309750000 GHz!

StartFreq

StopFreq
2424240000 GHz/

CF Step
2.448000 MHz|

Auto Man

FreqOffset
O Hz|

Span 24.48 MHz]
#VBW 10 kHz Sweep (#5wp) 2.581 s (1001 pts)

STATUS

Span 50.64 MHz]
#VBW 10 kHz Sweep (#Swp) 5.339 s (1001 pts)

STATUS

CHO1

Agilent Spectrum Analyzer - Swept SA
T 7 -

102:13:11 PM Sap 10, 2024

Celrer Freq 2.437000000 GHz Bhvg Type: RMS Frequency
P

= INT] 02:24
R Trig: Free Run AvglHeld: 10/10 '_
WFGaiwlow _ #Atten:30 dB o
1 Auto Tune|
Ref 20.00 dBm

Center Freq|
2437000000 GHz

Center Freq 2.437000000 GHz #Avg Type: RMS
o Tast ey Trig: Free Run AvglHold: 10/10
IFGain:Low  #Atten: 30 dB

Ref 20.00 dBm

Center Freq|
2437000000 GHz

StartFreq StartFreq
2424940000 GHz, I I I 2410660000 GHz
¢ 1 I

I )

Wl rﬁidl‘ J‘f | MI 2463340000 GHz!

|1h ! ! | CF Step
5.268000 MHz|
Auto Man

FreqOffset
O Hz|

Span 52.68 MHz]
#VBW 10 kHz Sweep (#Swp) 5.555 5 (1001 pts)

Span 24.12 MHz]
#VBW 10 kHz Sweep (#5wp) 2.543 s (1001 pts)

STATUS

STATUS

CHO06 CHO6

Agilent Spectrum Analyzer - Swept SA Agilont Spectrum Analyzer - Swept SA

Rl R ENSEINT| ALEGNALIT! 219 e R A ENSEINT LEMALT!
Center Freq 2.462000000 GHz #hvg Type: RMS ; Frequeney Center Freq 2.452000000 GHz HAvg Type: RMS
P Pl

NO: Fast —+- Trig:Free Run AvalHold: 10110 NO: Fast ~+ Trig:Free Run Avg|Hold: 10/10
IFGain:Lovs #Atten: 30 4B IFGain:Lovs #étten: 30 dB
Mkr1 2.468 - G Auto Tune; m
Ref 20.00 dBm 10 dBidiv

Ref 20.00 dBm

Center Freq| Center Freq|
2.462000000 GHz I T T 2.452000000 GHz

StartFreq 3 StartFreq
2449940000 GHz| | 2425180000 GHz|
1
\ ! ¢
il | $ )
e ks | bl

[ ¥
| M
IJJWL

1 ;
it

(Center 2.46200 GHz Span 24.12 MHz] Center 245200 GHz Span 53.64 MHz]
#Res BW 3.0 kHz #VBW 10 kHz Sweep (#5wp) 2.543 s (1001 pts) #Res BWW 3.0 kHz #VBW 10 kHz Sweep (#Swp) 5.656 5 (1001 pts)

STATUS 3 STATUS

CH11 CHO09
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802.11b

lent Spectrum Analyzer - Swept SA
. —

Center Freq 2.412000000 GHz #Avg Type: RMS
et e Trig: Free Run AvglHold: 1010

re
IFGain:Low #Atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

N
j«"ﬁ.&w&m.-., A
I

iCenter 2.412000 GHz ) ~ Span 15.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep (#Swp) 1.582 s (1001 pts)

STATUS

Frequency

L Auto

2.412000000 GHz

2404500000 GHz|

2.418500000 GHz|

CenterFreq

StartFreq

StopFreq

CF Step
1.500000 MHz|
Man’

FreqOffset,
OHz|

flont Spectrum Analyzer - Swept SA
o =

Cener Freq 2.412000000 GHz - #Avg Type: RMS
Pl

Pt Trig: Free Run Rvg|Hold: 10/10
\FGaimLow  #Atten: 30 dB

et 0.4 dB
00 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz

TR

~ Span 23.52 MHz
#VBW 10 KHz Sweep (#Swp) 2480 s (1001 pts)

STATUS

Frequency

Center Freq|
2412000000 GHz

StartFreq

CHO1

CHO1

#hvg Type: RMS
LN Trig: Free Run AvglHold: 1010
\FGalnlow _ MAtten: 30 B

Ref Offset 0.4 dB
Ref 20.00 dBm

) 1
wml.aJMA"*‘«*-ML f“'“"“'*“m*“'""*“\*""M—Mi
| 1

it W f

#VBW 10 kHz

STATUS

Frequency

2.437000000 GHz

2.429440000 GHz|

CenterFreq

StartFreq|

FreqOffset,
OHz|

Agilont Spectrum Analyzer - Swept SA
TED 3

Cener Freq 2.437000000 GHz - #Avg Type: RMS
Pl

Pt Trig: Free Run Rvg|Hold: 10/10
\FGaimLow  #Atten: 30 dB

] "~ Span 23.58 MHz
#VBW 10 kHz Sweep (#Swp) 2.486 s (1001 pts)

STATUS

Frequency

Center Freq|
2437000000 GHz

StartFreq

CHO6

CHO6

lent Spectrum Analyzer - Swept SA
RL 7 5 — -
Center Freq 2.462000000 GHz #Avg Type: RMS

e Trig: Free Run AvglHold: 1010
IFGain:Low  #atten: 30 4B

Ref Offset 0.4 dB
Ref 20.00 dBm

JA' ""“‘*d"hf"W'M'M‘H‘ll'w.m‘l'm.
i

‘Center 2.462000 GHz ) ) " Span 14.40 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep (#Swp) 1518 s (1001 pts)

STATUS

Frequency

Auto

2.462000000 GHz

2454800000 GHz|

2.469200000 GHz|

CenterFreq

StartFreq|

StopFreq

CF Step
1.440000 MHz|
Man’

FreqOffset,
OHz|

flont Spectrum Analyzer - Swept SA
o S

Cener Freq 2.462000000 GHz - #Avg Type: RMS

e e Trig: Free Run Rvg|Hold: 10/10
\FGaimLow  #Atten: 30 dB

et 0.4 dB
00 dBm

hl'.'lj

IT‘
M"|,4f"r‘ﬂ

Center 246200 GHz
#Res BIW 3.0 kHz

| 1
Uiu '.’\.]‘ W

"~ Span 23.58 MHz]
#VBW 10 KHz Sweep (#Swp) 2486 5 (1001 pts)

STATUS

Frequency

Center Freq|
2.462000000 GHz

StartFreq

CH11

CH11
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802.11n(HT20)

802.11n(HT40)

Agilort Spectrum Analyzer - Swept SA
2.412000000 GHz
P

: Fast —
IFGain:Law

#Avg Type: RMS Frequency

Avg|Hold: 1010

¥ Trig: Free Run
#Atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

CenterFreq
2.412000000 GHz

StartFreq
2.4D0000000 GHz|

StopFreq
2.424000000 GHz/

I
i “‘J.\I'I."M‘;""J"f ik

CF Step
2.400000 MHz|
Auto Man

FreqOffset
O Hz|

#VBW 10 kHz

STATUS

Agilont Spectrum Anabyzer - Swept SA
2.422000000 GHz
P

ast —+
IFGain:Low

HAvg Type: RMS
Avg|Hold: 10/10

¥ Trig:Free Run
#atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

Center Freq|
2422000000 GHz

StartFreq
2306720000 GHz,

StopFreq
2445280000 GHz,

’1

CF Step,
5266000 MHz
Auto Man

FreqOffset
O Hz,

#VBW 10 kHz

CHO1

Agilort Spectrum Analyzer - Swept SA
2.437000000 GHz
P

: Fast —
IFGain:Law

#Avg Type: RMS Frequency

Avg|Hold: 1010

¥ Trig: Free Run
#Atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

CenterFreq
2437000000 GHz

StartFreq
2.425000000 GHz|

m‘l,)p““, : b b kbR StopFreq)
I 4 v " 2.449000000 GHz|

CF Step
2.400000 MHz|
Auto Man

FreqOffset
O Hz|

‘Span 24.00 MHz
Sweep (#Swp) 2.531s (1001 pts)

STATUS

#VBW 10 kHz

#Avg Type: RMS Frequency

Avg|Hold: 10/10

v Trig:Free Run
#atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

Center Freq|
2437000000 GHz

StartFreq
2410540000 GHz,

StopFreq
2463460000 GHz,

CF Step,
£.292000 MHz
Auto Man

FreqOffset
O Hz,

‘Span 52.92 MHz]
Sweep (#Swp) 5.580 s (1001 pts)

STATUS

#VBW 10 kHz

Frequency

i

CenterFreq
2.462000000 GHz

#Avg Type: RMS

™ Trig: Free Run Avg|Hold: 1010

= #Atten: 30 dB
Ref Offset0.4 dB Mkr1 2.
Ref 20.00 dBm

StartFreq
2449700000 GHz|

I
StopFreq

‘Span 24.60 MHz|
Sweep (#Swp) 2.504 s (1001 pts)

STATUS

#VBW 10 kHz

HAvg Type: RMS

™ Trig: Free Run Avg|Hold: 10/10

.
#Atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

Center Freq|
2452000000 GHz

StartFreq
2.425180000 GHz

1 I
StopFreq

¢

e

Center 2.45200 GHz
#Res BW 3.0 kHz

‘Span 53.64 MHz]
Sweep (#Swp) 5.656 5 (1001 pts)

STATUS

#VBW 10 kHz

CH11

CHO09
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802.11ax(HT20)

802.11ax(HT40)

#Avg Type: RMS

2.412000000 GHz
o AvglHold: 10/10

Center Freg
0 Tast v Trig:Free Run
IFGain:Law

#Atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

‘Span 24.30 MHZ]
Sweep (#Swp) 2.562 s (1001 pts)

STATUS

#VBW 10 kHz

Frequency

v

Center Freq|
2412000000 GHz

StartFreq
2309850000 GHz

StopFreq
2424160000 GHz/

CF Step
2.430000 MHz|
Man

Auto

FreqOffset
O Hz|

HAvg Type: RMS

Center Freq
Avg|Hold: 10/10

2.422000000 GHz
PH

et ey Trig:Free Run
IFGain:Law

PPPP

#Atten: 30 dB e
Mkr1 2.417 01 GHz
550 dBm

Ref Offset 0.4 dB

Ref 20.00 dBm -20

Center Freq|
2422000000 GHz

StartFreq
2306720000 GHz,

StopFreq
2445280000 GHz,

CF Step
6.266000 MHz|
Man

ﬂWﬁﬂﬁﬁﬂ?Aié ;
| .

Auto
p
\‘_J\}"r'

Wﬂlﬂ“

FreqOffset
O Hz,

‘Span 52.56 MHz]
Sweep (#Swp) 5.542 5 (1001 pts)

STATUS

#VBW 10 kHz

CHO1

Agilent Spectrum Analyzer - Swept SA
2.437000000 GHz
P

HO: Fast
IFGain:Low

E 03:02:55 P 0p 10, 202
#Avg Type: RMS

Center Freq
Avg|Held: 10/10

¥ Trig: Free Run
#Atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

Ll

i

‘Span 24.06 MHz]
Sweep (#Swp) 2.537 s (1001 pts)

#VBW 10 kHz

STATUS

Center Freq|
2437000000 GHz

—

StartFreq
2.424970000 GHz|
e

StopFreq
2.449030000 GHz|

CF Step
2.406000 MHz|
Man’

Auto

FreqOffset
OHz|

Center Freq 2.437000000 GHz #BAvg Type: RMS Frequency
o Tast ey Trig: Free Run Avg|Hold: 10/10
IFGain:Low  #Atten: 30 dB
Auto Tune|
Ref Offset 0.4 dB
Ref 20.00 dBm
Center Freq
2437000000 GHz

StartFreq
2.410660000 GHz|

StopFreq
2463340000 GHz/

(11
Hwﬁm
| l CF Step
5.268000 MHz|
Auto Man

FreqOffset
O Hz|

‘Span 52.68 MHz]
Sweep (#Swp) 5.555 s (1001 pts)

#VBW 10 kHz

STATUS

CHO6
.:p‘;ﬂ.‘p«'lnmmmcr Swept SA
2.452000000 GHz
P

Rl LEGN AT
#Avg Type: RMS
'HO: Fast =+
IFGairLow

Center Freq
Avg|Held: 10/10

¥ Trig: Free Run
#Atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

‘Span 24.60 MHz]
Sweep (#Swp) 2.504 5 (1001 pts)

STATUS

#VBW 10 kHz

Center Freq|
2.462000000 GHz

—

StartFreq
2449700000 GHz|

StopFreq
2.474300000 GHz|

CF Step
2.460000 MHz|
Man’

Auto

FreqOffset
OHz|

CHO6
AgiToclSp«lnmurWSA

2.452000000 GHz
P

AL
#Avg Type: RMS
'HO: Fast =+
IFGairLow

Center Freq
Avg|Held: 10/10

¥ Trig: Free Run
#Atten: 30 dB

Ref Offset 0.4 dB
Ref 20.00 dBm

Center Freq|
2.452000000 GHz

StartFreq
2424880000 GHz

e
Stop Freq

2.479120000 GHz

y

h
Wi
i

‘Span 54.24 MHZ]
Sweep (#Swp) 5.719 s (1001 pts)

STATUS

#VBW 10 kHz

CH11

CHO09
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4.5 6dB Bandwidth
Limit
For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz

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 100 KHz RBW and 300 KHz VBW. The 6dB
bandwidth is defined as the total spectrum the power of which is higher than peak power minus 6dB.

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
Ant 1:
Type Channel 6dB Bandwidth (MHz) Limit (KHz) Result
01 9.080
802.11b 06 10.040 =500 Pass
11 9.560
01 15.720
802.11g 06 15.720 =500 Pass
11 15.720
01 16.120
802.11n(HT20) 06 16.120 =500 Pass
11 16.120
03 35.040
802.11n(HT40) 06 35.280 =500 Pass
09 35.840
01 16.320
802.11ax(HT20) 06 16.080 =500 Pass
11 16.080
03 33.760
802.11ax(HT40) 06 35.120 =500 Pass
09 35.760

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
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Ant 2:
Type Channel 6dB Bandwidth (MHz) Limit (KHz) Result
01 10.000
802.11b 06 10.080 =500 Pass
11 9.600
01 15.680
802.11g 06 15.720 =500 Pass
11 15.720
01 16.000
802.11n(HT20) 06 16.000 =500 Pass
11 16.400
03 35.040
802.11n(HT40) 06 35.280 =500 Pass
09 35.760
01 16.200
802.11ax(HT20) 06 16.040 =500 Pass
11 16.400
03 35.040
802.11ax(HT40) 06 35.120 =500 Pass
09 36.160
Note:

1) Measured peak power spectrum density at difference data rate for each mode and recorded worst case

for each mode.

2) Test results including cable loss;

3) Worst case data at 1Mbps at IEEE 802.11b; 6Mbps at IEEE 802.11g; 6.5Mbps at IEEE 802.11n HT20;
13.5Mbps at IEEE 802.11n HT40;

Please refer to following plots;
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Ant1:

802.11b 802.11g

flent Spectrum Analyzer - Swept S

T |05:29:00PM:
#Avg Type: RMS Frequency

HAvg Type: RMS — W Frequency

2.412000000 GHz 2.412000000 GHz
PHi P

ot e Trig: Free Run AvglHold: 100/100 o st o Trig: Free Run Rug|Hold: 1001100
IFGain:Law  MAtten: 30 4B IFGain:Low  #Atten: 30 dB
Center Freq| Center Freq|
2.412000000 GHz 2412000000 GHz
StartFreq| StartFreq
2392000000 GHz| 2392000000 GHz
I | ; _
- StopFreq| [ Stop Freq
2.432000000 GHz| 2.432000000 GHz
Span 40,00 Wiz prer— Span 40.00 Wz -
#VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)| 4000000 MHz # Sweep (#Swp) 3.867 ms (1001 pts)|
WEF: MODE TRC SCL FURCTION  FUNCTION WIDTH TGOV~ (e Mo L 7 FUNCTION _ FUNCTION WIDTH FUNCTIONVALUE_ »
't *
11
3 1f Freq Offset|
4
5 OHz|
6N
7
8
9
10
1" v
< »
nss STATUS usa STATUS

CHO1 CHO1

flent Spectrum Analyzer - Swept S

I 05,32 10PM

L F ENGEINT T R = 5 L
Center Freq 2.437000000 GHz #hvg Type: RMS Eregumicy Center Freq 2.437000000 GHz #avg Type: RMS
TNoi st e Trig Free Run Avg|Hold: 100/100 T fant o Trig:Free Run Rug|Hold: 1001100
IFGain-Low #Atten: 30 4B IFGain:Low #étten: 30 dB
Ref 20,00 dBm Ref 20,00 dBm
Center Freq| Center Freq
2.437000000 GHz 2.437000000 GHz
StartFreq StartFreq
2.417000000 GHz| | | 2417000000 GHz|
AN
I— pg T _
StopFreq) | StopFreq
2.457000000 GHz| 2457000000 GHz|
‘Span 40.00 MHz] CFstep ‘Center 243700 GHz ‘Span 40.00 MHz CFstep
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts) 4000000 MHz! HRes BW 100 kHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)! 4.000000 MHz.
MER MODE TRC SCL x L7 FUNCTION FUMCTION WIDTH FUNCTIDNVALUE &~ m Lt L A FUNCTION FUNCTION WIDTH FUNCTION VELUE & m Ll
1 MEEEER 0 3,130 dBm I
A N U[r|  za00GHz  2zidem | |
3 FreqOffset FreqOffset
: : 0Hz, 0Hz,
6N
7
8
2
10
1 -
A >
e e = e

CHO6 CHO6

Agilent Spectrum Analyzer - Swept SA
Rl £ 5 EHEEINT —
Center Freq 2.462000000 GHz #Avg Type: RMS

TNoi st e Trig Free Run AvglHold: 100/100
\FGain:Low  WAtten: 30 4B

Agilent Spectrum Analyzer - Swept SA

. R 3 ENSEINT L T 05:42:1 08, 2024

Center Freq 2.462000000 GHz #Avg Type: RMS z Frequency
o Tast ey Trig: Free Run Rug|Hold: 1001100

IFGain:Low  #Atten: 30 dB

Frequency

Auto Tune|

Ref 20.00 dBm Ref 20.00

CenterFreq
2.462000000 GHz

J—
StartFreq
2442000000 GHz|

I
Stop Freq|

2.482000000 GHz|

‘Span 40.00 MHz] CFstep ‘Span 40.00 MHz
#VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)| 4000000 MHz| 4 #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)

WER WODE TAE 908 % FONCTON  FONETON DT FUNCTOALIE (A e . Y FURCTION _ FUNCTIONWIOTH | FUNCTION VALUE
1 1] [

f
T
| r

FreqOffset,
OHz|

MsG STATUS

CH11 CH11
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802.11n(HT20) 802.11n(HT40)

:gi-loﬂswlnmmm-r Swept S i

Cener Fre 2.422000000 GHz e :‘:v?}'l?i‘:i mﬁﬂ
Wenion | PAtten:3 B :

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.412000000 GHz #hvg Type: RMS z Frequency
o Tast ey Trig: Free Run AvglHold: 1001100
IFGain:Low  #Atten: 30 dB

Ref 20.00 dBm Ref 20.00 dBm

Center Freq| Center Freq|
2.412000000 GHz 2422000000 GHz
StartFreq StartFreq
2.392000000 GHz| 5_“" 2.382000000 GHz|
Vil 4

N Mt
StopFreq| StopFreq
2.432000000 GHz| 2.462000000 GHz|
‘Span 40.00 MHz CFstep ‘Span 80.00 MHz CFstep
#VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts) 4.000000 MHz H #VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts) £.000000 MHz
MER MODE TRC SCL 3 FUNCTION FUNCTION WIDTH FUNCTION VALUE & m Lt L A FUNCTION FUNCTION WIDTH FUNCTION VELUE & m Ll
FreqOffset FreqOffset
O Hz| 0Hz,

MsG STATUS use STATUS

CHO1 CHO3

Agilent Spectrum Analyzer - Swept SA
b TR —
Center Freq 2.437000000 GHz #Avg Type: RMS TRACE| Frequency
PHO: Fast - Trig:Free Run Avg|Hold: 1001100 Tvre|
IFGainlow  #Atten: 30 dB oE]

I05:52:10PM

2.437000000 GHz #hvg Type: RMS T W Frequency
o Tast ey Trig: Free Run AvglHold: 1001100
IFGain:Low  #Atten: 30 dB

Ref 20.00 dBm

Center Freq Center Freq

2437000000 GHz 2437000000 GHz

StartFreq StartFreq

2417000000 GHz| 2397000000 GHz|
I

o | —

i StopFreq| StopFreg|

2457000000 GHz| 2477000000 GHz|

Center 2.43700 GHz Span 40.00 MHz CFStep ) Span 80.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts) 4.000000 MHz i #VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts) £.000000 MHz
WEF, MODE TR S0L Y TRCTON  FNCTIONWIOT FNCTONVALE n (S Man ] E FUNCTION  FUNCTIONWIDTH | FUMCTION VALLE dute Man
FreqOffset, FreqOffset,

O Hz| 0Hz|

e STATUS

e STATUS

CHO6 CHO6

Agilert Spectrum Analyzer - Swept SA
VD 1

nt q B Frequency
Center Freq 2.462000000 Gz l 1o Freeun “"sFH:;: RS

Center Freq 2.452000000 GHz BAvg Type: RMS 2 Frequency
10: Fast ~+ A
IFGain:Low  #Atten: 30 dB

T ey Trig: Free Run Rug|Hold: 1001100
\FGaimLow  #Atten: 30 dB
Auto Tune|

r3 16.12 MHz
Ref 2000 dBm _ -1.573dB Ref 20,00 dBm

Center Freq|
2.452000000 GHz

Center Freq|
2.462000000 GHz

—

StartFreq
2442000000 GHz|

e
Stop Freq|

2482000000 GHz,
‘Span 40.00 MHz CFstep ‘Span 80.00 MHz
#VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 ps) [IRRRITS Ty He o #VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts)
m Man 1 Y FUNCTION FUNCTION WIDTH
| 0576 dBm
H £78 d|
FreqOffset ] 04
O Hz|

FUNCTION __ FUNCTION WIDTH FUNCTION VALLE

e STATUS

CH11 CHO09
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802.11ax(HT20)

802.11ax(HT40)

n.mcpmmmm 5
) ] g T il
2.412000000 GHz B AvgiHold: 1001100

PHO: Fast —+
IFGain:Low #htten: 30 dB

Ref 20.00 dBm

Center Freq|
2412000000 GHz

StartFreq
2.392000000 GHz|

I
StopFreq|

2.432000000 GHz|

Span 40.00 MHz CFStep
#VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)| 4.000000 MHz|
Auto Man

MIR: MODE TRC SIL FUNCTION  FUNCTION WIDTH FUNCTION VALUE &

FreqOffset
O Hz|

Msc STATUS

AgwIMl Specoum prayior S
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4.6 Out-of-band Emissions

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be
at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF con-ducted or a radiated measurement, pro-vided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter com-plies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in §15.209(a) is not required.

Test Procedure

Connect the transmitter output to spectrum analyzer using a low loss RF cable, and set the spectrum analyzer
to RBW=100 kHz, VBW= 300 kHz, peak detector , and max hold. Measurements utilizing these setting are
made of the in-band reference level, bandedge and out-of-band emissions.

Test Configuration

SPECTRUM
ANALYZER

EUT

Test Results

Remark: The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and bandage
measurement data. And record the worst data in the report.

Test plot as follows:
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