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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

FCCID . |2APQQ-00WIMRA
Product Name . |WIFI MODULE
Model Number . |OOWIMRA
Software \Version : N/A

Hardware Version : N/A

Operation frequency |:  |U-NII-1: 5150 MHz~5250 MHz

U-NII-3: 5725 MHz~5850 MHz

Number of channel | U-NII-1:

IEEE 802.11a/n HT20 / ac VHT20: 4 Channels;
IEEE 802.11n HT40 / ac VHT40: 2 Channels;
IEEE 802.11ac VHT80: 1 Channel.

U-NII-3:

IEEE 802.11a/n HT20 / ac VHT20: 5 Channels;
IEEE 802.11n HT40 / ac VHT40: 2 Channels;
IEEE 802.11ac VHT80: 1 Channel.

Modulation . |OFDM(QPSK, BPSK, 16-QAM, 64-QAM,256-QAM)
Transmit Data Rate | IEEE 802.11a: 54, 48, 36, 24, 18, 12, 9, 6Mbps;
IEEE 802.11n: up 150Mbps;

IEEE 802.11ac: up to 433.3Mbps;

Channels Spacing : IEEE 802.11a: 20MHz;

IEEE 802.11n HT20: 20MHz;

IEEE 802.11n HT40: 40MHz;

IEEE 802.11ac VHT20: 20MHz;

IEEE 802.11ac VHT40: 40MHz;

IEEE 802.11ac VHT80: 80MHz;

Transmit Power : IEEE 802.11a: 12.10

IEEE 802.11n HT20: 13.56
IEEE 802.11n HT40: 12.94
IEEE 802.11ac VHT20: 13.06
IEEE 802.11ac VHT40: 12.85
IEEE 802.11ac VHTS80: 13.35
IEEE 802.11a: 12.72

IEEE 802.11n HT20: 14.22
IEEE 802.11n HT40: 13.63
IEEE 802.11ac VHT?20: 13.97
IEEE 802.11ac VHT40: 13.75
IEEE 802.11ac VHTS80: 13.50
Sample Type . |Prototype production

U-NII-1

U-NII-3

Note:
For a more detailed features description, please refer to the manufacturer’s specifications or the
user's manual.
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1.2. The antenna information for EUT

Ant No. Brand Model Name Antenna Type | Connector | Gain (dBi)
1 - - External antenna - 2
2 - - External antenna - 2
Remark:

(1) The EUT can work as CDD mode in IEEE 802.11n and IEEE 802.11ac,and can operate
with one spatial stream.
According to KDB 662911 F 2) f) (i):
Directional gain=2dBi+10 X log(2/1)dB=5.01dBi<<6dBi
So,the output power limit and power spectral density no need to be reduced.

(2) After pre-test all antenna configurations,the worst case configuration as list below.

NT No. SISO Configuration MIMO Configuration
TX Mode
IEEE 802.11a ANT1 /

IEEE 802.11n HT20 / ANT1+ANT2
IEEE 802.11n HT40 / ANTI1+ANT2
IEEE 802.11ac VHT?20 / ANT1+ANT2
/
/

IEEE 802.11ac VHT40 ANTI1+ANT2
IEEE 802.11ac VHT80 ANT1+ANT2
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2. SUMMARY OF TEST

2.1.

Summary of test result
Report Section Description of Test Item FCC Standard Section | Results
3 6dB Bandwidth &26dB Bandwidth & 15.407(a) PASS
99% Occupied Bandwidth 15.407(e)
4 Maximum Conducted Output Power 15.407(a) PASS
5 Peak Power Spectral Density 15.407(a) PASS
15.205
6 Unwanted Emissions and Band Edge 15.209 PASS
15.407(b)
7 Frequency Stability 15.407(9) PASS
. . 15.207
8 AC Power Line Conducted Emissions 15.407(b)(6) PASS
9 Antenna Requirement 15.203 PASS
Note:

(1) “N/A” denotes test is not applicable in this test report

EST Technology Co., Ltd

Report No.ESTE-R2003053
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2.2. Test Facilities

EMC Lab . Certificated by CNAS, CHINA
Registration No.: L5288
Date of registration: November 13, 2017

Certificated by FCC, USA

Designation Number: CN1215

Test Firm Registration Number: 722932
Date of registration: November 21, 2017

Certificated by A2LA, USA
Registration No.: 4366.01
Date of registration: November 07, 2017

Certificated by Industry Canada
CAB identifier No.: CN0035
Date of registration: January 04, 2019

Certificated by VCCI, Japan

Registration No.: R-13663; C-14103

Date of registration: July 25, 2017

This Certificate is valid until: July 24, 2020

Certificated by TUV Rheinland, Germany
Registration No.: UA 50413872 0001
Date of registration: July 31, 2018

Certificated by TUV/PS, Shenzhen
Registration No.: SCN1017
Date of registration: January 27, 2011

Certificated by Intertek ETL SEMKO
Registration No.: 2011-RTL-L2-64
Date of registration: April 28, 2011

Certificated by Nemko, Hong Kong
Registration No.: 175193
Date of registration: May 4, 2011

Name of Firm : EST Technology Co., Ltd.
Site Location : Chilingxiang, Qishantou, Santun, Houjie, Dongguan, Guangdong,
China
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2.3. Measurement uncertainty for EST Technology Co., Ltd.

Test Item Uncertainty
Uncertainty for Conduction emission test 2.54dB
Uncertainty for Radiation Emission test 3.6
(30MHz-1GHz) '
Uncertainty for Radiation Emission test 486
(1GHz to 18GHz) '
Uncertainty for spurious emissions test 467
(18GHz to 40GHz) '
Uncertainty for radio frequency 7x10-8
Uncertainty for conducted RF Power 0.20dB
Uncertainty for Power density test 0.26dB
Temperature 10.6°C
Humidity +4.0 %
Volatage DC +1.0%
Volatage (AC, <10KHz) +1.5%

Note:

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

2.4. Assistant equipment used for test

Item | Equipment | Brand Model Name/Type No. FCCID Series No.
A PC Lenovo Thinkpad x250 - -

2.5. Block Diagram

For radiated emissions test: EUT was placed on a turn table, which is 0.8 (or 1.5) meter high above
ground.

A EUT

DC 5V

(EUT: WIFI MODULE)

2.6. Test Mode

Pre-scan has been combined all possible modulations and date rates to determine the worst case test
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mode,the worst case test mode was selected for the final test as listed below.

Test Item Test Mode Channel Modulation | Data rate
|EEE 802.11a 149/157/165 OFDM 6Mbps
IEEE 802.11n HT20 149/157/165 OFDM MCS0
|EEE 802.11n HT40 151/159 OFDM MCS0
6dB
_ |EEE 802.11ac
Bandwidth VHT20 149/157/165 OFDM MCS0
|EEE 802.11ac
VHT40 151/159 OFDM MCS0
|EEE 802.11ac
VHTE0 155 OFDM MCS0
|EEE 802.11a 36/40/48 OFDM 6Mbps
IEEE 802.11n HT20 36/40/48 OFDM MCS0
|EEE 802.11n HT40 38/46 OFDM MCS0
26dB
. |EEE 802.11ac
Bandwidth VHT20 36/40/48 OFDM MCS0
|EEE 802.11ac
VHT40 38/46 OFDM MCS0
|EEE 802.11ac
VHTE0 42 OFDM MCS0
IEEE 802.11a 36/40/48/149/157/165 OFDM 6Mbps
IEEE 802.11n HT20 36/40/48/149/157/165 OFDM MCS0
09% |EEE 802.11n HT40 38/46/151/159 OFDM MCS0
Occupied IEEE 802.11ac 36/40/48/149/157/165 OFDM MCS0
Bandwidth VHT20
|EEE 802.11ac
VHT40 38/46/151/159 OFDM MCS0
|EEE 802.11ac
VHTE0 42/155 OFDM MCS0
IEEE 802.11a 36/40/48/149/157/165 OFDM 6Mbps
IEEE 802.11n HT20 36/40/48/149/157/165 OFDM MCS0
Maximum | IEEE 802.11n HT40 38/46/151/159 OFDM MCS0
Conducted
Output 'EE\E/S%&MC 36/40/48/149/157/165 OFDM MCS0
Power
|EEE 802.11ac
VHT40 38/46/151/159 OFDM MCS0
|EEE 802.11ac
VHTE0 42/155 OFDM MCS0

EST Technology Co., Ltd

Report No. ESTE-R2003053
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|EEE 802.11a 36/40/48/149/157/165 OFDM | 6Mbps
'EE5$23'11” 36/40/48/149/157/165 OFDM | MCSO
Peak Power 'EE5$33'11” 38/46/151/159 OFDM | MCSO
Spectral
Density 'EE\Eﬁ%}laC 36/40/48/149/157/165 OFDM | MCSO
|EEE 802.11ac
P 38/46/151/159 OFDM | MCSO
|EEE 802.11ac
o 42/155 OFDM | MCSO
|EEE 802.11a 36/40/48/149/157/165 OFDM | 6Mbps
'EE5$23'11” 36/40/48/149/157/165 OFDM | MCSO
Unwanted
Emissions 'EE5$33'11” 38/46/151/159 OFDM | MCSO
and Band
Edge(Above 'EE\Eﬁ%}laC 36/40/48/149/157/165 OFDM | MCSO
1GHz) |EEE 802.11ac
P 38/46/151/159 OFDM | MCSO
|EEE 802.11ac
o 42/155 OFDM | MCSO
Unwanted
Emissions IEEE 802.11a 36 OFDM 6Mbps
Below 1GHz
Frequency | ;- modulation 36/149 N/A N/A
Stability
AC Power
Line
Comtneoq | |EEE80211a 36 OFDM | 6Mbps
Emissions
Note:

1. Inradiated measurement,the EUT had been pre-scan on the positioned of each 3 axis(X,Y,Z2),
the worst case was found when positioned on X-plane.

EST Technology Co., Ltd

Report No. ESTE-R2003053
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2.7. Channel List

Band Mode Channel Fr(el\(jllﬁg)cy
36 5180
IEEE 802.11a & n HT20 & ac 40 5200
VHT20 44 5220
U-NII-1 48 5240
IEEE 802.11n HT40 & 38 5190
ac VHT40 46 5230
IEEE 802.11ac VHTS80 42 5210
149 5745
IEEE 802.11a & n HT20 & ac 153 5765
VHT20 157 5785
U-NII-3 161 5805
165 5825
IEEE 802.11n HT40 & 151 5755
ac VHT40 159 5795
IEEE 802.11ac VHTS80 155 5775

EST Technology Co., Ltd

Report No. ESTE-R2003053
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2.8. Power Setting of Test Software

Software Name QATool_Dbg
U-NII-1
Frequency(MH2z) 5180 5200 5240
IEEE 802.11a Setting 19 19 19
IEEE 802.11n HT20 Setting 19,19 19,19 19,19
IEEE 802.11ac VHT20 Setting 19, 19 19, 19 19, 19
Frequency(MHz) 5190 5230
IEEE 802.11n HT40 Setting 19,19 19,19
IEEE 802.11ac VHTA40 Setting 19,19 19, 19
Frequency(MHZz) 5210
IEEE 802.11ac VHTS80 Setting 19,19
U-NII-3
Frequency(MH2z) 5745 5785 5825
IEEE 802.11a Setting 19 19 19
IEEE 802.11n HT20 Setting 19,19 19,19 19,19
IEEE 802.11ac VHT20 Setting 19, 19 19, 19 19, 19
Frequency(MH2z) 5755 5795
IEEE 802.11n HT40 Setting 19,19 19, 19
IEEE 802.11ac VHT40 Setting 19,19 19, 19
Frequency(MHz) 5775
IEEE 802.11ac VHTS80 Setting 19,19
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2.9. Duty Cycle of Test Signal

Temperature | 25.3C Relative Humidity 56% Test Voltage DC 5V
Mode Frequency| Ontime | Total Time | Duty Cycle | Duty Factor| 1/T |VBW Setting
(MHz) | (ms) (Ms) (%) (dB) (H2) (dB)
IEEE 802.11a | 5180 | 1.41739 | 1.43478 | 98.79 0.00 10 10
'EEEI%’(Z)'“” 5180 | 1.32174 | 1.33913 | 98.70 0.00 10 10
'EE5$3%'11” 5190 | 1.33043 | 1.34783 | 98.71 0.00 10 10
|EEE 802.11aC
P 5180 | 0.66957 | 0.68696 | 97.47 0.11 1493 1493
|EEE 802.11aC
P 5190 | 0.67826 | 0.69565 | 97.50 0.11 1474 1474
|EEE 802.11aC
P 5210 | 1.08695 | 1.59130 | 68.31 1.66 920 920
Note:

1. Duty Cycle=On Time/Total Time X 100%.

Duty Factor=10 X Log(1/Duty Cycle).

3. If duty cycle <98 %, the conducted average output power and average power spectral density
should be add duty factor.

4. If duty cycle=98 %,the EUT is consider to be transmitting continuously,the conducted

average output power and average power spectral density no need to add duty factor.

The on-time time is transmission duration(T).

6. The VBW Setting is use for RMS measurement in unwanted emissions and band edge(Above
1GHz ) test.

N

o
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IEEE 802.11a 5180MHz

IEEE 802.11n HT20 5180MHz

EST Technology Co., Ltd Report No. ESTE-R2003053 Page 15 of 103
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IEEE 802.11n HT40 5190MHz

IEEE 802.11ac VHT20 5180MHz
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IEEE 802.11ac VHT40 5190MHz

IEEE 802.11ac VHT80 5210MHz
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2.10. Test Equipment List

For AC power conducted emissions test

Calibration

Equipment Manufacturer| Model No. | Serial No. Body Last Cal. | Next Cal.
EMI Test Receiver Rohde ESHS30 |EST-E001| LISAIl |June14,19| 1 Year
& Schwarz
Attificial Mains Network |  Ronde ENV216 |EST-E002| LISAI |June14,19| 1 Year
& Schwarz
Pulse Limiter Rohde ESH3-Z2 |EST-E078| LISAI |June14,19| 1 Year
& Schwarz
Test Software Audix e3-6.111221a N/A N/A N/A N/A
For radiated emissions test(9KHz-30MHz)
: . Calibration

Equipment Manufacturer| Model No. | Serial No. Body Last Cal. | Next Cal.
EMI Test Rohde ESR7  |EST-E047| LISAI |June14,19| 1 Year
Receiver & Schwarz

Active Loop Antenna SCHEQI:'?(REB FMZB 1519B [EST-E054| LISAI June 14,19 | 1 Year
Test Software Audix e3-6.111221a N/A N/A N/A N/A
9kHz-30MHz Cable N/A EST-001 N/A N/A N/A N/A
For radiated emissions test(30MHz-1000MHz)

Equipment Manufacturer| Model No. | Serial No. Cagt:)rg}tllon Last Cal. | Next Cal.
EMI Test Rohde ESR7  |EST-E047| LISAI |June14,19| 1 Year
Receiver & Schwarz

Bilog Antenna Teseq CBL 6111D |EST-E034| LISAI June 14,19 | 1 Year
Test Software Audix e3-6.111221a N/A N/A N/A N/A
30-1000MHz Cable N/A EST-002 N/A N/A N/A N/A

For radiated emissions test(Above 1000MHz)
Equipment Manufacturer| Model No. | Serial No. Calélz)rj)tllon Last Cal. | Next Cal.
Horn Antenna SCHEVX'?‘(RZB BBHA 9120 D |EST-E031| LISAI June 14,19 | 1 Year
Signal Amplifier SCHI;/é/;?(RZB BBV9718 |EST-E032| LISAlI |June 14,19 | 1 Year
Rohde
Spectrum Analyzer FSV40 EST-E069| LISAI June 14,19 | 1 Year
&Schwarz

Test Software Audix e3-6.111221a N/A N/A N/A N/A
Above 1GHz Cable N/A EST-003 N/A N/A N/A N/A

EST Technology Co., Ltd
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For connect EUT antenna terminal test

Calibration

Equipment Manufacturer| Model No. | Serial No. Body Last Cal. | Next Cal.
Rohde
TS 8997 &Schwarz / / / / /
Open Switch and Rohde | 5sp B157WB |EST-E036 | LISAI | June 14,19 | 1Year
Control Unit &Schwarz
Signal and Rohde
Spectrum Analyzer &Schwarz FSV EST-E037 LISAI June 14,19 | 1 Year
Signal Generator Rohde SMB100A |EST-E038| LISAI |[June14,19| 1 Year
&Schwarz
Vector Signal Rohde | s\iBvi00A |EST-E039| LISAI |June 1419 | 1Year
Generator &Schwarz
Test Software Rohde WMS32  |V10.50.00| N/A N/A N/A
&Schwarz
Temperature controller Terchy MHQ EST-E101| LISAI |June14,19| 1 Year

EST Technology Co., Ltd
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3. 6DB BANDWIDTH &26DB BANDWIDTH & 99% OCCUPIED BANDWIDTH

3.1. Limit
Band Frequency (MHz) Test Item Limit
U-NII-1 5150-5250 26dB Bandwidth&99% N/A

Occupied Bandwidth

26dB Bandwidth&99%
U-NII-2A 5250-5350 Occupied Bandwidth N/A

26dB Bandwidth&99%
U-NII-2C 5470-5725 Occupied Bandwidth N/A

6dB Bandwidth&99%

U-NII-3 5725-5850 Occupied Bandwidth

6dB Bandwidth=500KHz

3.2. Test Setup

Spectrum Analyzer EUT

3.3. Spectrum Analyzer Setting

6dB Bandwidth
Spectrum Parameters Setting
RBW 100KHz
VBW 300KHz
40MHz(20MHz Bandwidth mode)
Span 60MHz(40MHz Bandwidth mode)
120MHz(80MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold

26dB Bandwidth

Spectrum Parameters Setting
RBW approximately 1% of the emission bandwidth
VBW >RBW
40MHz(20MHz Bandwidth mode)
Span 60MHz(40MHz Bandwidth mode)
120MHz(80MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold
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99% Occupied Bandwidth
Spectrum Parameters Setting

RBW 1% to 5% of the OBW

VBW approximately three times the RBW

Span between 1.5 times and 5.0 times the OBW
Sweep Time Auto

Detector Peak

Trace Mode Max Hold

3.4. Test Procedure
For 26dB Bandwidth Measurement :

a.
b.
C.
d.

e.
f.

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, 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 instrument. Readjust RBW
and repeat measurement as needed until the RBW/EBW ratio is approximately 1%.

Repeat above procedures until all modes and channels were measured.

Record the results in the test report.

For 6dB Bandwidth Measurement :

a

b,
C.
d.

=h D

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, 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.
Repeat above procedures until all modes and channels were measured.

Record the results in the test report.

For 99% Occupied Bandwidth Measurement :

D o0 T

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, use the 99% power bandwidth function to measure bandwidth.
Repeat above procedures until all modes and channels were measured.

Record the results in the test report.
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3.5. Test Result

Temperature \ 25.3C \ Relative Humidity | 56% \ Test Voltage | DC5V
26dB Bandwidth&99% Occupied Bandwidth
26dB 99% Occupied | Calculate | Calculate
Fre Bandwidth Bandwidth Power Power
BAND TestMode |\ (MHz) (MH2) Limit |  Limit
Antl | Ant2 | Antl | Ant2 (W) (dBm)
5180 20.203 | 20.203 | 16.787 | 16.787
IEEE 802.11a 5200 20.260 | 20.029 | 16.787 | 16.845
5240 20.029 | 20.145 | 16.729 | 16.787
5180 20.434 | 20.492 | 17.656 | 17.656
IEEEH_?_%'lln 5200 20.376 | 20.434 | 17.656 | 17.656
5240 20.376 | 20.318 | 17.656 | 17.656
5180 20.434 | 20.318 | 17.713 | 17.656
U-NII-1 'EE\E/S%SMC 5200 | 20.376 | 20.376 | 17.656 | 17.598
5240 20.376 | 20.376 | 17.713 | 17.598
IEEE 802.11n 5190 40.810 | 40.029 | 36.585 | 36.469
HT40 5230 40.897 | 40.810 | 36.585 | 36.585
IEEE 802.11ac 5190 40.637 | 40.029 | 36.585 | 36.469
VHT40 5230 40.724 | 40.116 | 36.585 | 36.469
IEEE 802.11ac
VHT80 5210 82.140 | 82.320 | 75.890 | 76.064
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Temperature 25.3C Relative Humidity \ 56% Test Woltage DC 5V
6dB Bandwidth&99% Occupied Bandwidth
6dB Bandwidth | oro Occupied | 6dB BW

Fre Bandwidth Min

BAND Test Mode (MH2) (MHz) (MHz) Limit Result
Antl | Ant2 | Antl | Ant2 (MHz)
5745 15.284 | 15.116 | 16.614 | 16.845 0.5 PASS
IEEE 802.11a 5785 15.324 15.12 16.498 | 16.787 0.5 PASS
5825 15.308 | 15.124 | 16.671 | 16.845 0.5 PASS
5745 15.116 | 15.120 | 17.656 | 17.713 0.5 PASS
IEEE 80z 1in 5785 | 15120 | 15.116 | 17.713 | 17.713 | 05 PASS
5825 15.316 | 15.124 | 17.656 | 17.656 0.5 PASS
5745 15.116 | 15.124 | 17.656 | 17.656 0.5 PASS
U-NIlg | IEEE 802 T1ac 5785 | 15.120 | 15.120 | 17.713 | 17.656 | 05 PASS
5825 15428 | 15.124 | 17.713 | 17.598 0.5 PASS
IEEE 802.11n 5755 35.305 | 35.115 | 36.585 | 36.469 0.5 PASS
HT40 5795 35.120 | 35.295 | 36.585 | 36.585 0.5 PASS
IEEE 802.11ac 5755 35.440 | 35.120 | 36.469 | 36.469 0.5 PASS
VHT40 5795 35.120 | 35.120 | 36.585 | 36.585 0.5 PASS
EEE 802.L1ac 5775 | 76.280 | 76.220 | 75.890 | 75.890 | 05 PASS
VHT80
Note :

For Band U-NII-2A and U-NI1-2C,the maximum conducted output power limit is 250mw or
11+10X Log B, which is lesser,where B is the 26dB Bandwidth in MHz.So in this section,the
maximum conducted output power limit can calculate with 26dB Bandwidth.
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3.6. Test Result

U-NII-1 IEEE 802.11a 5180MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11a 5200MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11a 5240MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-1 1EEE 802.11a 5180MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 1EEE 802.11a 5200MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 1EEE 802.11a 5240MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-1 1EEE 802.11n HT20 5180MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 1EEE 802.11n HT20 5180MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11n HT20 5200MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-1 1EEE 802.11n HT20 5200MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 1EEE 802.11n HT20 5240MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11n HT20 5240MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-1 IEEE 802.11ac VHT20 5180MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11ac VHT20 5180MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11ac VHT20 5200MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-1 IEEE 802.11ac VHT20 5200MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11ac VHT20 5240MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11ac VHT20 5240MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-1 1EEE 802.11n HT40 5190MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 1EEE 802.11n HT40 5190MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11n HT40 5230MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-1 1EEE 802.11n HT40 5230MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11ac VHT40 5190MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11ac VHT40 5190MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-1 IEEE 802.11ac VHT40 5230MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11ac VHT40 5230MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth

U-NII-1 IEEE 802.11ac VHT80 5210MHz_Ant 1

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-1 IEEE 802.11ac VHT80 5210MHz_Ant 2

26dB Bandwidth 99% Occupied Bandwidth
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U-NII-3  IEEE 802.11a 5745MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11a 5785MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11a 5825MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth
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U-NII-3 IEEE 802.11a 5745MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11a 5785MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 I|EEE 802.11a 5825MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth
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U-NII-3 IEEE 802.11n HT20 5745MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11n HT20 5745MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11n HT20 5785MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth
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U-NII-3 IEEE 802.11n HT20 5785MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11n HT20 5825MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11n HT20 5825MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth
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U-NII-3 IEEE 802.11ac VHT20 5745MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11ac VHT20 5745MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11ac VHT20 5785MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth
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U-NII-3 IEEE 802.11ac VHT20 5785MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11ac VHT20 5825MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11ac VHT20 5825MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth
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U-NII-3 IEEE 802.11n HT40 5755MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11n HT40 5755MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11n HT40 5795MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth
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U-NII-3 IEEE 802.11n HT40 5795MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11ac VHT40 5755MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11ac VHT40 5755MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth
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U-NII-3 IEEE 802.11ac VHT40 5795MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11ac VHT40 5795MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth

U-NII-3 IEEE 802.11ac VHT80 57/5MHz_Ant 1

6dB Bandwidth 99% Occupied Bandwidth
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U-NII-3 IEEE 802.11ac VHT80 5775MHz_Ant 2

6dB Bandwidth 99% Occupied Bandwidth
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4. MAXIMUM CONDUCTED OUTPUT POWER

4.1. Limit
Band EUT Type Limit
1W(30dBm)
Outdoor Access Point (Max. e.i.r.p=125mW at any elevation angle
above 30 degrees as measured from the
U-NII-1 _ horizon)
Indoor Access Point 1W(30dBm)
Fixed point-to-point Access Point 1W(30dBm)
Mobile and Portable Client Device 250mW(23.98dBm)
250mW(23.98dBm) or 11dBm+10 log
U-NII-2A All Device B,Which is lesser.
(B is 26dB Bandwidth in MHz)
250mW(23.98dBm) or 11dBm+10 log
U-NII-2C All Device B,Which is lesser.
(B is 26dB Bandwidth in MHz)
U-NII-3 All Device 1W(30dBm)
Note:

For the Band U-NII-2A and U-NI1-2C,the maximum conducted output power limit calculate
result refer to section 3.5.

4.2. Test Setup

(] 0

3“”".““’.?'."-

e EUT

4.3. Test Procedure

a. Connect EUT antenna terminal to the OSP-B157WB with RF cable.

b. Setthe EUT transmit continuously with maximum output power.

c. Through the test software in TS8897 to control a wideband gated RF power meter provided that
the gate parameters are adjusted such that the power is measured only when the EUT is
transmitting at its maximum power control level. Because the measurement is made only during
the ON time of the transmitter, no duty cycle correction factor is required.

d. Repeat above procedures until all modes and channels were measured.

e. Record the results in the test report.
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4.4. Test Result

Temperature 25.3C Relative Humidity 56% Test Voltage DC 5V
Conducted AVG Total Total
Output Power | Conducted | Conducted .
BAND I\-/ll-giite (I\Elr-?z) (dBm) Sutput Output (Iag]r;t) Result
Ant1l | Ant2 ower Power
(W) (dBm)
5180 11.741 | 9.646 0.0149 11.74 23.98 | PASS
8:)§I.:_1Iia 5200 | 12.097 | 9.932 0.0162 12.10 23.98 | PASS
5240 11.455 | 9.246 0.0140 11.46 23.98 | PASS
IEEE 5180 | 10.733 | 9.217 | 0.02074 13.17 23.98 | PASS
802.11n 5200 | 11.322 | 9.609 | 0.02271 13.56 23.98 | PASS
HT20 5240 | 10.840 | 8.977 | 0.01973 12.95 23.98 | PASS
IEEE 5180 | 10.931 | 9.143 | 0.01998 13.01 23.98 | PASS
802.11ac | 5200 | 11.325 | 9.518 | 0.02023 13.06 23.98 | PASS
U-NII-1 VHT20 5240 | 10.728 | 8.966 | 0.01937 12.87 23.98 | PASS
IEEE 5190 | 10.709 | 8.982 | 0.01968 12.94 23.98 | PASS
82%%“ 5230 | 10.524 | 9.099 | 0.01941 12.88 23.98 | PASS
IEEE 5190 | 10.603 | 8.921 | 0.01929 12.85 23.98 | PASS
8\%%%‘3 5230 | 10.216 | 8.988 | 0.01843 12.66 2398 | PASS
IEEE
802.11ac | 5210 | 11.213 | 9.239 | 0.02161 13.35 23.98 | PASS
VHT80
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Conducted AVG Total Total
Fre Output Power | Conducted | Conducted Limit Result
BAND Test Mode (dBm) Output Output
(MHz2) (dBm)
Ant 1 Ant 2 Power Power
(W) (dBm)
5745 | 12.019 | 9.560 0.01592 12.02 30.00 PASS
83;?1%& 5785 | 12.719 | 9.256 | 0.01870 | 1272 | 30.00 | PASS
5825 | 12.570 | 10.210 | 0.01807 12.57 30.00 PASS
IEEE 5745 | 11.664 | 9.611 0.02381 13.77 30.00 PASS
802.11n 5785 | 12.296 | 9.199 0.02528 14.03 30.00 PASS
HT20 5825 | 12.053 | 10.150 | 0.02639 14.22 30.00 PASS
IEEE 5745 | 11.738 | 9.580 0.02400 13.80 30.00 PASS
802.11ac 5785 | 12.171 | 8.982 0.02440 13.87 30.00 PASS
U-NII-3 VHT20 5825 | 11.828 | 9.874 0.02495 13.97 30.00 PASS
IEEE 5755 | 11.272 | 9.551 0.02242 13.51 30.00 PASS
8|(3|2T.£11%)n 5795 | 11.963 | 8.654 0.02305 13.63 30.00 PASS
IEEE 5755 | 11.642 | 9.596 0.02371 13.75 30.00 PASS
802.11ac
VHT40 5795 | 11.749 | 8.408 0.02189 13.40 30.00 PASS
IEEE
802.11ac 5775 | 11.231 | 9.595 0.02239 13.50 30.00 PASS
VHT80
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5. PEAK POWER SPECTRAL DENSITY

5.1. Limit
Band EUT Type Limit
Outdoor Access Point 17dBm/MHz
U-NII-1 Indoor Access Point 17dBm/MHz
Fixed point-to-point Access Point 17dBm/MHz
Mobile and Portable Client Device 11dBm/MHz
U-NII-2A All Device 11dBm/MHz
U-NII-2C All Device 11dBm/MHz
U-NII-3 All Device 30dBm/500KHz
5.2. Test Setup
Spectrum Analyzer EUT

5.3. Spectrum Analyzer Setting

Spectrum Parameters Setting

RBW 1MHz(For U-NI1-1&U-NI1I-2A&U-N11-2C)
500KHz(For U-NII-3)

VBW 3MHz(For U-NII-1&U-NI1-2A&U-NI1-2C)
2MHz(For U-NII-3)

Span encompass the entire 26 dB EBW or 99% OBW of the signal

Sweep Time Auto
Number of Sweep Point =2 X SPAN/RBW
Detector RMS(power averaging)
Trace Average =100 traces

5.4. Test Procedure

a. Connect EUT antenna terminal to the spectrum analyzer with RF cable.

b. Spectrum analyzer setting parameters in accordance with section 5.3.

c. Setthe EUT transmit continuously with maximum output power.

d. Allow trace to stabilize, use the marker-to-peak function to set the marker to the average of the
emission.

e. If the duty cycle of test siganl<<98%,the result=max measured value+10 X log(1/duty cycle);
If the duty cycle of test siganl=98%,the esult=max measured value.

f. Repeat above procedures until all modes and channels were measured.
Record the results in the test report.
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5.5. Test Result

Temperature 25.3°C | Relative Humidity | 56% | Test Voltage DC 5V
Fre Power Density Duty | Total P(_)wer Limit
BAND Test Mode (dBm/MHz) Factor Density Result
(MHz) (dBm/MHz)
Ant 1 Ant2 | (dB) | (dBm/MHz)
5180 5.93 4.20 0.00 5.93 11.00 PASS
8E)§I.Ellia 5200 5.97 3.77 0.00 5.97 11.00 PASS
5240 5.84 3.72 0.00 5.84 11.00 PASS
IEEE 5180 5.38 3.48 0.00 7.54 11.00 PASS
802.11n 5200 5.62 3.23 0.00 7.60 11.00 PASS
HT20 5240 5.79 2.83 0.00 7.57 11.00 PASS
IEEE 5180 5.48 3.48 0.00 7.60 11.00 PASS
802.11ac 5200 5.39 3.32 0.00 7.49 11.00 PASS
U-NII-1 VHT20 5240 5.88 3.04 0.00 7.70 11.00 PASS
IEEE 5190 1.94 0.04 0.11 4.21 11.00 PASS
802.11n
HT40 5230 241 -0.53 0.11 4.31 11.00 PASS
IEEE 5190 2.06 -0.04 0.11 4.26 11.00 PASS
802.11ac
VHT40 5230 2.44 -0.66 0.11 4.28 11.00 PASS
IEEE
802.11ac 5210 -0.80 -2.84 1.66 2.96 11.00 PASS
VHTS80
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Power Density

Duty

Total Power

Fre dBmM/500KHz - Limit
BAND | Test Mode (MH2) ( ) F(Zcé?r (dBr[rz;aSngé)tI{Hz) (dBM/500KH2) Result
Ant1l Ant 2
5745 4.68 2.01 0.00 4.68 30.00 PASS
SBEi'ia 5785 4.66 2.44 0.00 4.66 30.00 PASS
5825 4.85 3.39 0.00 4.85 30.00 PASS
IEEE 5745 3.44 1.78 0.00 5.70 30.00 PASS
802.11n | 5785 3.60 2.04 0.00 5.90 30.00 PASS
HT20 5825 4.04 2.86 0.00 6.50 30.00 PASS
IEEE 5745 3.51 1.90 0.00 5.79 30.00 PASS
802.11ac | 5785 3.47 2.01 0.00 5.81 30.00 PASS
U-NI1I-3 VHT20 5825 4.11 2.66 0.00 6.46 30.00 PASS
IEEE 5755 0.05 -1.49 | 011 2.47 30.00 PASS
ngfié” 5795 0.18 -1.47 | 011 2.55 30.00 PASS
IEEE 5755 0.33 -1.30 | 011 2.71 30.00 PASS
BSZH%%C 5795 | 059 | -1.01 | 011 2.98 30.00 PASS
IEEE
802.11ac | 5775 322 | -4.09 | 0.22 -0.41 30.00 PASS
VHT80
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U-NII-1 1EEE 802.11a 5180MHz

U-NI1I-1

IEEE 802.11a 5200MHz

ANT 1

ANT 1

U-NII-1 1EEE 802.11a 5240MHz

ANT 1
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U-NII-1 1EEE 802.11a 5180MHz U-NII-1 1EEE 802.11a 5200MHz

ANT 2 ANT 2

U-NII-1 1EEE 802.11a 5240MHz

ANT 2

U-NII-1 1EEE 802.11n HT20 5180MHz

ANT 1 ANT 2
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U-NII-1 1EEE 802.11n HT20 5200MHz
ANT 1 ANT 2
U-NII-1 1EEE 802.11n HT20 5240MHz
ANT 1 ANT 2
U-NII-1 IEEE 802.11ac VHT20 5180MHz
ANT 1 ANT 2
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U-NII-1 IEEE 802.11ac VHT20 5200MHz
ANT 1 ANT 2
U-NII-1 IEEE 802.11ac VHT20 5240MHz
ANT 1 ANT 2
U-NII-1 I1EEE 802.11n HT40 5190MHz
ANT 1 ANT 2
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U-NII-1 1EEE 802.11n HT40 5230MHz
ANT 1 ANT 2
U-NII-1 IEEE 802.11ac VHT40 5190MHz
ANT 1 ANT 2
U-NII-1 IEEE 802.11ac VHT40 5230MHz
ANT 1 ANT 2
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U-NII-1

IEEE 802.11ac VHTS80 5210MHz

ANT 1

ANT 2
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U-NII-3 IEEE 802.11a 5745MHz

U-NII-3

IEEE 802.11a 5785MHz

ANT 1

ANT 1

U-NII-3 |EEE 802.11a 5825MHz

ANT 1

EST Technology Co., Ltd

Report No. ESTE-R2003053

Page 56 of 103




FCC ID: 2APQQ-00WIMRA

U-NII-3 IEEE 802.11a 5745MHz

U-NII-3 IEEE 802.11a 5785MHz

ANT 2 ANT 2
U-NII-3 |EEE 802.11a 5825MHz
ANT 2
U-NII-3  IEEE 802.11n HT20 5745MHz
ANT 1 ANT 2
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U-NII-3 IEEE 802.11n HT20 5785MHz
ANT 1 ANT 2
U-NII-3  IEEE 802.11n HT20 5825MHz
ANT 1 ANT 2
U-NII-3 IEEE 802.11ac VHT20 5745MHz
ANT 1 ANT 2
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U-NII-3 IEEE 802.11ac VHT?20 5785MHz
ANT 1 ANT 2
U-NII-3 IEEE 802.11ac VHT20 5825MHz
ANT 1 ANT 2
U-NII-3 IEEE 802.11n HT40 5755MHz
ANT 1 ANT 2
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U-NII1-3 IEEE 802.11n HT40 5795MHz
ANT 1 ANT 2
U-NII-3 IEEE 802.11ac VHT40 5755MHz
ANT 1 ANT 2
U-NII-3 IEEE 802.11ac VHT40 5795MHz
ANT 1 ANT 2
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U-NII-3

IEEE 802.11ac VHT80 5775MHz

ANT 1

ANT 2
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6. UNWANTED EMISSIONS AND BAND EDGE

6.1. 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.

The unwanted emissions which fall in Restricted bands shall not exceed the field strength levels

specified in the following table:

15.209 Radiated emission limits

Frequency (MHz) Field Strength(uV/m) Distance(m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30

1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
15.205 Restricted frequency band
MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-2567 1300 - 1427 8.025-85
4.17725 - 417775 37.5-3825 1435 - 1626.5 9.0-92
420725 - 420775 73 - 74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 - 752 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-13.4
631175 - 6.31225 123 - 138 2200 - 2300 1447 - 145
8291 - 8.294 149.9 - 150.05 2310 - 2390 1535- 162
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-240
12.29 - 12.293 167.72 - 1732 3332 - 3339 312-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 Q)
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Note:
1. dBuV/m=20Log(uV/m)
2. Above 1GHz the formula is used to convert the EIRP to field strength
E[dBuV/m] = EIRP[dBm] — 20 log (d[m]) + 104.77,
where E is field strength and d is distance at which the field strength limit is specified in the

applicable requirements.
for example,3m field strength(dBuV/m)=EIRP-20log(3)+104.77=EIRP+95.2

6.2. Test Setup

9kHz~30MHz-

E—

3me |
< >
EUT-and~
Support-Svstem.
[ |
Ime TURNTABLE«
i 1.5m(L) *1.0m(W)*0.8m(H ) | (FIBRE-GLASS )«
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6.3. Spectrum Analyzer Setting
For 9KHz-150KHz

Spectrum Parameters Setting
RBW 300Hz(for Peak&AVG)/CISPR 200Hz(for QP)
VBW 300Hz(for Peak&AVG)/CISPR 200Hz(for QP)
Start frequency 9KHz
Stop frequency 150KHz
Sweep Time Auto
Detector PEAK/QP/AVG
Trace Mode Max Hold
Note : For 9KHz-90KHz&110KHz-150KHz,the detector is average,other frequency is CISPR QP
detector.

For 150KHz-30MHz

Spectrum Parameters Setting
RBW 9KHz
VBW 9KHz

Start frequency 150KHz
Stop frequency 30MHz

Sweep Time Auto
Detector QP
Trace Mode Max Hold

Note : For 150KHz-490KHz,the detector is average,other frequency is CISPR QP detector.
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For 30MHz-1GHz

Spectrum Parameters Setting
RBW 120KHz
VBW 300KHz
Start frequency 30MHz
Stop frequency 1GHz
Sweep Time Auto
Detector QP
Trace Mode Max Hold

For Above 1GHz

Spectrum Parameters Setting
RBW 1MHz
PEAK Measurement AVG Measurement
Duty cycle=98%,VBW=10Hz
VBW 3MHz Duty cycle<<98%,VBW=1/T
Video bandwidth mode=RMS
(power averaging)
Start frequency 1GHz
Stop frequency 25GHz
Sweep Time Auto
Detector PEAK
Trace Mode Max Hold

Note : T is the on-time time of the duty cycle,when EUT transmit continuously with maximum
output power,unit is seconds. reference section 2.7 for the on-time time.

6.4. Test Procedure

a. EUT was placed on a turn table, which is 0.8 meter high above ground for below 1GHz test, and
which is 1.5 meter high above ground for above 1GHz test.

o o0 o

EUT is set 3 meters away from the receiving antenna, which is mounted on a antenna tower.

Set the EUT transmit continuously with maximum output power.

The turn table can rotate 360 degrees to determine the position of the maximum emission level.
The antenna can be moved up and down between 1 meter and 4 meters to find out the maximum

emission level. Both horizontal and vertical polarization of the antenna are set on test.

«

h. Record the results in the test report.

Spectrum analyzer setting parameters in accordance with section 6.3.
Repeat above procedures until all channels were measured.
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6.5. Test Result

Radiated Emissions Below 1GHz

EST Technology

Chilingxiang, Qishantow, Santun,
Haoujie. Dongguan, Guangdong. China

Tel+a

B-769-83081585

Fax+0E-769-03081878

Data: 37

File: WEmc-966-1'test datal20200RFOWVi-Fi Module.EME (54)

Date: 2020-01-17

80 Level (dBuVim}

FCC PART 15 B{311)
—

[T S Y]

[REE |

800. a00.

rgin Remark

dB)

.18 QP
.24 QF
28 QF
&5 QF
&0 QF
24 QF

70
60
50
40
30
20
10
0
30 100. 200, 300. 400, 500. 600, 700
Frequency (MHz)
Site no. : 14 966 Chamber Data no. : 37
Dis. / Ant. : 3m 37062 Ant. pol. : VERTICEL
Limit : FCC FART 15 B({3M)
Env. / Ins. : Temp:26.6";Humi:53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power : DC 5V From BC
M/H : 0OWIMRR
Test Mode : TX Mode
ANT Cable Emission
Freq. Factor Loss Reading Lewvel Limit Ma
{MHz) {dB/m) {dB) {dBuW) {dBu¥V/m) {dBuV/m) {
80.07 5.00 0.42 15.40 20.82 40.00 1
217.21 9.48 1.42 12.8¢ 23.7¢ 4§.00 2
244.37 11.55 1.60 B8.57 21.72 4§.00 2
£01.33 20.42 2.99 1.54 25.35 4§.00 2
745.8¢8 21.80 3. 2.94 28.40 4§.00 1
935.01 24.25 4,27 -0.7& 27.7& 4§.00 1
Remarks: 1. Emission Lewvel= Antenna Factor + Cable Loss + Reading.
2.
3.

Margin= Limit -

Emission Lewel.

The emission lewels that are 204E below the official limitc

are not reported.

1000
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Chilingxiang, Qishantau, Santun,
] Houjie, Dongguan, Guangdong, China
EST Technology Tel+B6-769-63081888
Fex:+86-769-83081875

Data: 38 File: WEmc-966-1\test data'2020'\RFXWi-Fi Module EMG (54)

8[]Le\rel (dBu\/m) Date: 2020-01-17
70
a0

FCC PART 15 B{3l1)
!

a0 5dB
|

40————J
30 i
20
10

0

30 100, 200. 300. 400. 500. G600. T00. a00. a00. 1000
Frequency (MHz}
Site no. : 1% 966 Chamber Data no. : 3B
Dis. / Anct. : 3m 37082 Ant. pol. : HORIZONTAL
Limic : FCC PART 15 B({3M)
Env. / Ins. : Temp:26.6" ;Humi:z53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power : DC 5V From BC
M/N : OOWIMRR
Test Mode : TE Mode
LNT Cable Emission
Freq. Factor Loss Reading Lewvel Limit Margin Remark
{MHz) {dB/m) {dB) {dBuWV) {dBuV,/m} {dB)

&0.07 5.00 0.42 14.38 19.80 0.20 QP
218.18 9.52 1.42 22.99 33.93 2.07 QP
272.50 12.65 1.75 13.18 27.58 g.42 QP
345.13 15.33 2.10 11.13 28.5¢& 7.44 QP
E00.18 22.580 3.58 2.53 2%.01 16.59 QP
945.58 24.80 4.53 2.40 31.53 14.47 QP

Remarks: 1. Emission Lewvel= Intenna Factor + Cable Loss + Reading.

1
2. Margin= Limit - Emission Lewel.
3. The emission levels that are 20d4B below the official limit are not reported.

Note:
1. The amplitude of 9KHz to 30MHz spurious emission that is attenuated by more than 20dB below
the permissible limit has no need to be reported.
2. All channels had been pre-test,only the worst case was reported.
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Radiated Emissions Above 1G

Chilingxiang, Qishantow, Santun,
Haoujie. Dongguan, Guangdong. China

EST Technology Tel +86-763-83081565

Fax+0E-769-03081878

Data: 39 File: WVEmc-966-1\test datal20200RFOXOWI-Fi Module EME (54)
120|_e-l,re| {dBuVW/m) Date: 2020-03-04
110
90 |
FCCPART 15C PEAK NIl
FCC PART 15C AV-
50 9 4 = A
WWW“’
st
30
10
61000 4000, 6000, 8000, 10000. 12000. 14000, 16000. 18000
Frequency (MHz)
Site no. : 14 966 Chamber Data no. : 39
Dis. / Ant. : 3m  ANT9120D 1-1BG Ent. pol. : HORIZONIRL
Limit : FCCERRT 15C PERK NII
Env. / Ins. : Temp:26.6";Humi:53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power : DC 5V From BC
M/H : 0OWIMRR
Test Mode : IEEE 202.11ac20 TE 5120MHz
Ant. Cable Amp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Remark
{MHz) {dB/m) (dB) {dB) {dBuWV) {dBuV/m) {dBuV/m) {dB)
1 51E0.00 32.20 3.52 34.63 B3.36 ©4.45 68.20 -16.2 Feak
2 8313.00 37.52 5.42 34,34 37.2 45.85 74.00 28.15 Feak
3 10360.00 39.27 5.9% 34.31 34.7 45.86 £8.20 22.54 Peak
4 11387.00 39.%0 &.14 34.82 35.74 47.1& 74.00 26.84 Peak
5 15540.00 40.31 &.48 34.39 33.2 45.87 74.00 28.33 Peak
[ 17881.00 47.85 B2.1& 34.31 30.0& 51.86 74.00 22.14 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Bmp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the official
limit are not reported.
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Chilingxiang, Qishantou, Santun,
Haoujie, Dongguan, Guangdaong. China

EST Technology Tel +A6-763-03081 858
Faw+86-769-83081873
Data: 40 File: VEmc-966-1'test datal2020\RFXWVI-Fi Module EME (54)
120 Level {dBuVim) Date: 2020-03-04
110
a0 q
FCCPART 15C PEAK NIl
?U T lI__IILI_II_II_!.!_I'__L _ll_é,_!_ I_II_IlJl_II__I I_II-! ! T —! T
FCC PART 15C A\
r:
50 ¥ =
<! M TR T P
[ty
o ¢»Aw%\~wr¢d“*wa~a””*” fhr*ﬂuﬂd“#ﬂ
W
30 o ket
10
G10[][] 4000, 6000. 8000. 10000. 12000, 14000. 16000. 18000
Frequency (MHz)
Site no. 14 966 Chamber Data no. r 40
Dis. / Ant. : 3m  ANT9120D 1-18G Ant. pol. : VERTICR
Limit FCCPART 15C PERK NIT
Enwv. / Ins. Temp:26.6" ;Humi:53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power DC SV From BC
M/ O0WIMEA
Tezt Mode IEEE 802.11ac?0 TX S5120MH=
Ant Cable Lmp Emission
Freqg. Factor Loss Factor Reading Level Limitcs Margin Remark
{MHz) (dB/m) (dB) (dB) {dBu¥) {dBuV/m) {dBuV,/m) {dB)
1 5180.00 2 3.52 34.63 B2.93 g4.02 68.2 -15.82 Peak
2 9993.00 B.9 5.8 34.20 .08 45.67 &88.20 22.53 Peak
3 10360.00 39.27 .99 34.31 33.20 44 68.2 24.05 Peak
4 14566.00 40.9%9 6.8 34.47 &.08 49,49 &88.20 18.71 Peak
5 15540.00 40 £.46 34.39 2.56 44 T4.00 29.06 Peak
[ 17864.00 7.82 B.15 34.31 29,22 50.88 T4.00 23.12 Peak
Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.

1

2. Margin= Limit - Emission Level.

3. The emission lewvels that are 204B below the official
limit are not reported.
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Chilingxiang, Qishantou, Santun,
Haoujie, Dongguan, Guangdaong. China
EST Technology Tel +A6-763-03081 858

Faw:+86-763-530818748

Data: 43 File: VEmc-966-1'test datal2020\RFXWVI-Fi Module EME (54)
120 Level {dBuVim) Date; 2020-03-04
110
a0 7
FCCPART 15C PEAK NIl
?U _lr!-!]l__llu_ll_ll_!.!_ll__!.l _lnl_é,_!_ I_II_II.Il_II__I I_II-! ! T —! T
JFCC PART 15C AY
50 w«mmwﬂ'w [
LMMW
3n%hMM4MWHJ*WWWvam“'
10
0
1000 4000, 6000. 8000. 10000. 12000, 14000. 16000. 18000
Frequency (MHz)
Site no. : 14 966 Chamber Data no. r 43
Dis. / Ant. : 3m  ANT9120D 1-18G Ant. pol. : HORIZONTAL
Limit : FCCPART 15C PERK NII
Enwv. / Ins. : Temp:2&.6" ;Humi:53.6%;Press3:101.52kPa
Engineer : Boris
EUT : WIFI MODULE
Power : DC 5V From BC
M/H : OOWIMEA
Tezt Mode : IEEE 802.1lac20 T¥ S5200MH=
Ant. Cable Lmp Emission
Freqg. Factor Loss Factor Reading Level Limitcs Margin Remark
{MHz) (dB/m) (dB) (dB) {dBu¥) {dBuV/m) {dBuV,/m) {dB)
1 5200.00 2.24 3.53 D 82.03 B3.18 68.2 -14.98 Peak
2 10400.00 39.31 5.949 34.32 37.05 48.03 &88.20 20.17 Peak
3 12594.00 39.60 £.22 D 37.69 48.95 T74.00 25.05 Peak
4 14736.00 40.95 6.8 34.52 37.35 50.64 &88.20 17.56 Peak
5 15600.00 40.24 £.53 34 37.08 45,49 T4.00 24.51 Peak
[ 7796.00 7.27 g2.11 34.32 31.01 52.07 T4.00 21.93 Peak

Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.
2. Margin= Limit - Emission Level.
3. The emission lewvels that are 204B below the official

limit are not reported.
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Chilingxiang, Qishantou, Santun,
Haoujie, Dongguan, Guangdaong. China
EST Technology Tel +A6-763-03081 858

Faw:+86-763-530818748

Data: 44 File: VEmc-966-1'test datal2020\RFXWVI-Fi Module EME (54)
120 Level {dBuVim) Date; 2020-03-04
110
a0 1
FCCPART 15C PEAK NIl
Nl L] Il —] af T 10 | 1
?U_II | N NN gy E— - o | | IS i o7 —I1 T T L T
FCC PART 15C A/
50 2 4 .m-«fw"'»-:*uw"‘"‘“"' Gl
MW
11|
10
0
1000 4000, 6000. 8000. 10000. 12000, 14000. 16000. 18000
Frequency (MHz)
Site no. : 14 966 Chamber Data no. r 44
Dis. / Ant. : 3m  ANT9120D 1-18G Ant. pol. : VERTICR
Limit : FCCPART 15C PERK NII
Enwv. / Ins. : Temp:2&.6" ;Humi:53.6%;Press3:101.52kPa
Engineer : Boris
EUT : WIFI MODULE
Power : DC 5V From BC
M/H : OOWIMEA
Tezt Mode : IEEE 802.1lac20 T¥ S5200MH=
Ant. Cable Lmp Emission
Freqg. Factor Loss Factor Reading Level Limitcs Margin Remark
{MHz) (dB/m) (dB) (dB) {dBu¥) {dBuV/m) {dBuV,/m) {dB)
1 5200.00 2.24 3.53 34.62 B3.67 g4.82 68.2 -16.62 Peak
2 9925.00 B.76 5.8 34.21 36.86 47.25 &88.20 20.95 Peak
3 10400.00 39.31 .99 34.32 34.18 45.1¢6 68.2 23.04 Peak
4 12645.00 39.58 £.23 34.54 36.33 47.60 T4.00 26.40 Peak
5 15600.00 40.24 £.53 34.36 36.57 48.98 T4.00 25.02 Peak
[ 17660.00 46.1% B.02 34.33 31.91 51.7% &88.20 16.41 Peak

Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.
2. Margin= Limit - Emission Level.
3. The emission lewvels that are 204B below the official

limit are not reported.
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Chilingxiang, Qishantou, Santun,
Haoujie, Dongguan, Guangdaong. China

EST Technology Tel +A6-763-03081 858
Faw+86-769-83081873
Data: 45 File: VEmc-966-1'test datal2020\RFXWVI-Fi Module EME (54)
120 Level (dBuVim) Date; 2020-03-04
110
a0 1
FCCPART 15C PEAK NIl
?U T lI__IILI_II_II_I.I_III '__|LI Jnl_é,_!_ I_II_IlJl_II__I I_II-! ! T —! T
_FCC PART 15C AV
50 ‘ 4 A o W
e S L WP ERTE L REL Ly e
W rul ,-W
3 [Praarert
10
G100[] 4000, 6000. 8000. 10000. 12000, 14000. 16000. 18000
Frequency (MHz)
Site no. 14 966 Chamber Data no. 45
Dis. / Ant. 3m  ANTS120D 1-18& Ant. pol. : VERTICR
Limit FCCPART 15C PERK NIT
Enwv. / Ins. Temp:26.6" ;Humi:53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power DC SV From BC
M/ O0WIMEA
Tezt Mode IEEE 802.11ac?0 TX 5240MH=
Ant Cable Lmp Emission
Freqg. Factor Loss Factor Reading Level Limitcs Margin Remark
{MHz) (dB/m) (dB) (dB) {dBu¥) {dBuV/m) {dBuV,/m) {dB)
1 5240.00 2.31 3.55 34.61 -] 2 B&.T77 &8.20 - 57 Peak
2 9993.00 g.90 5.89 34.20 7.96 48.55 g2.20 ] Peak
3 10480.00 39.39 &.02 34.35 35.94 47.00 g2.20 21.20 Peak
4 14005.00 41.10 £.53 34.30 35.08 48.41 &88.20 19.7% Peak
5 14617.00 40.98 6.88 34.48 36.88 50.2 &8.20 7.94 Peak
[ 15720.00 40.10 £.65 34.31 36.49 48.893 T4.00 25.07 Peak
Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.

1

2. Margin= Limit - Emission Level.

3. The emission lewvels that are 204B below the official
limit are not reported.
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Chilingxiang, Qishantou, Santun,
Haoujie, Dongguan, Guangdaong. China

EST Technology Tel +A6-763-03081 858
Fen+86-763-83081878
Data: 46 File: VEmc-966-1'test data\20200RFOOWVI-Fi Module.EME (54)
120 Level {dBuVim) Date; 2020-03-04
110
90 1

FCCPART 15C PEAK HII
[AA T 10 | 1

 I— i — — it L T 1 T

oMM ——r—in

-y | —— ]y — -

FCC PART 15C AV

i 2 e
- NN il R TP IR T, oo th e v

e i ot
) [rlertitr
10
01000 4000, 6000. 8000. 10000. 12000, 14000. 16000. 18000
Frequency (MHz)
Site no. 14 966 Chamber Data no. 1
Dis. / Ant. : 3m  ANT9120D 1-18G Ant. pol. HORIZONTAL
Limit FCCPART 15C PERK NIT
Enwv. / Ins. Temp:26.6" ;Humi:53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power DC SV From BC
M/H O0WIMEA
Tezt Mode IEEE 802.11ac?0 TX 5240MH=
Ant Cable Lmp Emission
Freqg. Factor Loss Factor Reading Level Limitcs Margin Remark
{MHz) (dB/m) (dB) (dB) {dBu¥) {dBuW/m) {dBuV,/m) {dB)
1 5240.00 2.31 3.55 34.61 B4.06 B5.31 &8.20 -17.11 Peak
2 10480.00 39.39 £.02 34.35 35.10 46.16 &88.20 22.04 Peak
3 13393.00 40.06 £.32 34.36 35.04 47.06 T74.00 25.94 Peak
4 15144.00 40.75 £.71 34.54 T7.42 50.34 &88.20 17.8 Peak
5 15720.00 40.10 6.65 34.31 35.90 B.34 T4.00 25.66 Peak
[ 17354.00 43.75 T.77 34.36 33.96 51.12 &88.20 17.08 Peak

Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.
2. Margin= Limit - Emission Level.
3. The emission lewvels that are 204B below the official

limit are not reported.
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Chilingxiang, Qishantou, Santun,
Haoujie, Dongguan, Guangdaong. China

EST Technology Tel +A6-763-03081 858
Faw+86-769-83081873
Data: 47 File: VEmc-966-1'test datal2020\RFXWVI-Fi Module EME (54)
12ULe\re| (dBuVim) Date; 2020-03-04
110
a0
1
FCCPART 15C PEAK NIl
?U _II-!-!III__IILI_II_II_I.I_III '__|LI I_Ir! !_ll_ I_II_IlJl_II__I I_II-! ! T —! T
FCC PART 15C AY
~ i o
50 2 —T
MLM i, .ﬁw sl e IS LV =AY
10
01000 4000, 6000. 8000. 10000. 12000, 14000. 16000. 18000
Frequency (MHz)
Site no. 14 966 Chamber Data no. 47
Dis. / Ant. 3m  ANTS120D 1-18& Ant. pol. : VERTICR
Limit FCCPART 15C PERK NIT
Enwv. / Ins. Temp:26.6" ;Humi:53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power DC SV From BC
M/ O0WIMEA
Tezt Mode IEEE 802.11ac?0 TX 5745MH=
Ant. Cable Lmp Emission
Freqg. Factor Loss Factor Reading Level Limitcs Margin Remark
{MHz) (dB/m) (dB) (dB) {dBu¥) {dBuV/m) {dBuV,/m) {dB)
1 5745.00 2.85 4.00 34.40 T9.8 B2.31 68.2 -14.11 Peak
2 10782.00 39.70 €.07 34,44 35.15 46,48 T4.00 27.52 Peak
3 11490.00 39.90 £.15 34.65 25,49 40.89 T74.00 33.11 Peak
4 15127.00 40.77 £.72 34.55 35.45 48.39 &88.20 19.81 Peak
5 17235.00 42.80 T7.65 34.38 2.1 48 68.2 1%.22 Peak
[ 7745.00 46.87 .07 34.33 31.51 52.12 T4.00 21.88 Peak
Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.

1

2. Margin= Limit - Emission Level.

3. The emission lewvels that are 204B below the official
limit are not reported.
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Chilingxiang, Qishantou, Santun,
Haoujie, Dongguan, Guangdaong. China

EST Technology Tel +A6-763-03081 858
Faw+86-769-83081873
Data: 48 File: VEmc-966-1'test datal2020\RFXWVI-Fi Module EME (54)
120 Level {dBuVim) Date; 2020-03-04
110
a0
1
FCCPART 15C PEAK NIl
?U T lI__IILI_II_II_!.!_I'__!_I I_Ir! !_ll_ I_II_IlJl_II__I —I1 ! T —! T
FCC PART 15C AV
” : 2 Wﬁwwv*“’?
L4 - _—
N ,.W"M W“"‘W
10
G10[][] 4000, 6000. 8000. 10000. 12000, 14000. 16000. 18000
Frequency (MHz)
Site no. 14 966 Chamber Data no. 47
Dis. / Ant. 3m  ANTS120D 1-18& Ant. pol. HORIZONTAL
Limit FCCPART 15C PERK NIT
Enwv. / Ins. Temp:26.6" ;Humi:53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power DC SV From BC
M/ : OOWIMEA
Tezt Mode IEEE 802.11ac?0 TX 5745MH=
Ant Cable Lmp Emission
Freqg. Factor Loss Factor Reading Level Limitcs Margin Remark
{MHz) (dB/m) (dB) (dB) {dBu¥) {dBuV/m) {dBuV,/m) {dB)
1 5745.00 2.8 4.00 34.40 T 2 78.77 &8.20 -10.57 Peak
2 10146.00 39.05 5.93 34.25 35.30 .03 &88.20 22.17 Peak
3 11490.00 39.90 £.15 34.65 31.63 43.03 T74.00 30.97 Peak
4 14379.00 41.03 6.8 34.41 32.58 45.01 &88.20 22.1% Peak
5 1507&.00 40.82 6.76 34.57 34.36 47.37 &8.20 20.8 Peak
[ 17235.00 42.80 T7.65 34.38 32.10 B.17 &88.20 20.03 Peak
Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.

1
2. Margin= Limit - Emission Level.
3

The emission lewvels that are 20dB below the official

limit are not reported.
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Chilingxiang, Qishantou, Santun,

Haoujie, Dongguan, Guangdaong. China

EST Technology Tel +A6-763-03081 858
Faw+86-769-83081873
Data: 49 File: VEmc-966-1'test datal2020\RFXWVI-Fi Module EME (54)
120 Level {dBuVim) Date; 2020-03-04
110
a0
1
FCCPART 15C PEAK NIl
?U T lI__IILI_II_II_!.!_I'__!_I I_Ir! !_ll_ I_II_IlJl_II__I —I1 T —! T
FCC PART 15C A\
i =
50 ] e T
e MW N SR By [hassrten
Lﬁ#ﬂﬁmw«wf‘““ﬂ*”"’d
Ww
1| o
10
0
1000 4000, 6000. 8000. 10000. 12000, 14000. 16000. 18000
Frequency (MHz)
Site no. 14 966 Chamber Data no. r 45
Dis. / Ant. 3m  ANTS120D 1-18& Ant. pol. : HORIZONTAL
Limit FCCPART 15C PERK NIT
Enwv. / Ins. Temp:26.6" ;Humi:53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power DC SV From BC
M/ O0WIMEA
Tezt Mode IEEE 802.11ac?0 TX S5B25MH=
Ant. Cable Lmp Emission
Freqg. Factor Loss Factor Reading Level Limitcs Margin Remark
{MHz) (dB/m) (dB) (dB) {dBu¥) {dBuV/m) {dBuV,/m) {dB)
1 825.00 2.8 4.11 34.37 T77.30 79.87 &8.20 -11.&7 Peak
2 9993.00 g.90 5.8 34.2 37.13 47.72 &88.20 20.48 Peak
3 11650.00 39.90 &.08 34.69 33.2 44 .58 T74.00 29.42 Peak
4 15093.00 40.8 £.74 34.57 36.8 449,82 &88.20 18.38 Peak
5 17475.00 44.70 T7.85 34 30.11 B.35 &8.20 19.85 Peak
[ 17830.00 47.54 g.1 34.32 29.67 51.02 T4.00 22.98 Peak
Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.
2. Margin= Limit - Emission Level.
3. The emission lewvels that are 204B below the official

limit are not reported.

EST Technology Co., Ltd

Report No. ESTE-R2003053

Page 76 of 103



FCC ID: 2APQQ-00WIMRA

Chilingxiang. Cishantou, Santun,
. Houjie. Dongguan, Guangdong, China,
EST Technology Tel-+B6-763-83081668
Fex+86-769-83081575

Data: 50 File; WEmc-966-1\test datal20200RFXXWVI-Fi Module EMG (54)
Level {dBuVim) Date; 2020-03-04

120
110

90

FCCPART 15C PEAK NIl
y£o| S 1 ) 1 I O | B
FCC PART 156C AV,
50 2 i
3Uwum4ﬂMJwM¢wma*wﬁﬂuﬂwdh
10
0
1000 4000, G000, 8000. 10000, 12000, 14000. 16000. 18000
Frequency {MHz)
Site no. : 1% 966 Chamber Data no. : 50
Dis. / Ant. : 3m  ANTS9120D 1-18G Ent. pol. : VERTICREL
Limit : FCCPRRT 15C PERK NII
Env. / Ins. : Temp:26.6";Humi:53.6%;Fress:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power : DC 5V From EBC
M/ : OOWIMRA
Test Mode : IEEE 802.1lac20 TX S825MH=z
IAnt. Cable Imp Emission
Fred. Factor Loss Factor Reading Lewvel Limits Margin Remark
{MHz) {dB/m) ({dB) {dB) {dBuW) {dBuV/m) {dBuV/m} {dB)
1 S825.00 32.83 4,11 34.37 75.38 77.95 BE.20 -9.75 Peak
2 1080%.00 38.71 &.08 34.44 36.11 47.48 T4.00 26.54 Feak
3 11&50.00 39.90 &.08 34,85 2.88 44.17 T4.00 29.83 Feak
4 14375.00 41.03 &.81 34.41 35.98 49.41 g8.20 18.79 Feak
S 17475.00 44.70 7.89 34.35 0.57 49.21 g8.20 18.99 Feak
& 17932.00 48.3¢& g.20 34.31 2%9.13 51.38 T4.00 22.82 Feak

1. Emission Lewel= IAntenna Factor + Cable Loss - Amp Factor + Reading.
2. Margin= Limit - Emission Lewel.
3. The emission lewels that are 20d4B below the official

limit are not reported.

Note:
1. The amplitude of 18GHz to 25GHz spurious emission that is attenuated by more than 20dB below
the permissible limit has no need to be reported.
2. All modulations are all tested ,only worse case is reported
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Radiated Band Edge

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan, Guangdong. China
EST Technology Tel+66-769-03081868

Fax+B6-769-83081575

Data: 41 File: VEmc-966-1\test data\2020\RFXWVi-Fi Module EME (54)
120 Level (dBu\im) Date: 2020-03-04
110
a0 [j
70 FCOPART 15 Ea K HI

FCC F‘AHT{ C AV
|

50 \
»mbqhmﬁwkww%uuuﬁwuﬁwﬁuﬂqmd&uh»«mﬁwwww“wuuvfm**kuh“”*”“ﬂ“*“w‘*““"*'f Moiaahns

30
10
0
4500 4600. 4700. 4800. 4800. 5000. 5100. 5200.5250
Frequency (MHz)
Site no. : 14 966 Chamber Data no. @ 41
Diz. / Ant. : 3m  ANT9120D 1-1BG Ent. pol. : VERTICRL
Limic : FCCERRT 15C PERK NII
Env. / Ins. : Temp:26.6" ;Humi:53.6%;Press:101.52kFa
Engineer : Boris
EUT : WIFI MODULE
Power : DC 5V From EC
M/H : O0OWIMRR
Test Mode : IEEE 802.1lac20 TX S180MHz
Int. Cable Imp Emizsion
Fredq. Factor Loss Factor Reading Level Limits Margin Remark
(MHz) {dB/m) ({dB) (dB) {dBuV) {dBuV/m) {dBuV/m) (dB)
1 5185.50 32.20 3.52 34.83 BEgE.42 B87.51 88.20 -19.31 Feak
Remarks . Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.

1

2. Margin= Limit - Emission Lewvel.

3. The emission lewels that are 20d4B below the official
limit are not reported.
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Chilingxiang, Qishantou, Santun,

Haoujie, Dongguan, Guangdaong. China

EST Technology Tel +A6-763-03081 858
Faw+86-769-83081873
Data: 42 File: VEmc-966-1'test datal2020\RFXWVI-Fi Module EME (54)
12ULe\re| (dBuVim) Date; 2020-03-04
110
a0 ‘1
70 FCOPART 15 EAK I
FCC F‘AHT{ C AV
50 [
i Nt b N ", WWMWWMWWWJ Mg bivem
30
10
0450[] 4600, 4700. 4800, 4900. 5000. 5100. 5200.5250
Frequency (MHz)
Site no. : 14 966 Chamber Data no. v 42
Dis. / Ant. : 3m  ANT9120D 1-18G Ant. pol. : HORIZONTAL
Limit : FCCPART 15C PERK NII
Enwv. / Ins. : Temp:2&.6" ;Humi:53.6%;Press3:101.52kPa
Engineer : Boris
EUT : WIFI MODULE
Power : DC 5V From BC
M/H : OOWIMEA
Tezt Mode : IEEE 802.11lac20 T¥ S5120MH=
Ant. Cable Lmp Emission
Freqg. Factor Loss Factor Reading Level Limitcs Margin Remark
{MHz) (dB/m) (dB) (dB) {dBu¥) {dBuV/m) {dBuV,/m) {dB)
1 5181.75 32.20 3.52 34.63 B87.15 BE.24 &8.20 -20.04 Peak
Remarks: 1. Emission Lewvel= Entenna Factor + Cable Loss — Rmp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewvels that are 204dB bkelow the official
limit are not reported.
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IEEE 802.11a 5745MHz

IEEE 802.11a 5825MHz
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IEEE 802.11n HT20 5745MHz

IEEE 802.11n HT20 5825MHz
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EEE 802.11ac VHT20 5745MHz

EEE 802.11ac VHT20 5825MHz
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IEEE 802.11n HT40 5755MHz

IEEE 802.11n HT40 5795MHz
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IEEE 802.11ac VHT40 5755MHz

IEEE 802.11ac VHT40 5795MHz
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IEEE 802.11ac VHT80 5775MHz

All modulations are all tested ,only worse case is reported
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7. FREQUENCY STABILITY

7.1. 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 operational description.

7.2. Test Setup

7.3. Spectrum Analyzer Setting

Spectrum Parameters Setting
RBW 10KHz
VBW 10KHz
Span 200KHz
Sweep Time Auto
Detector PEAK
Trace Mode Max Hold
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7.4. Test Procedure

For measurement frequency stability under temperature variation :

P00 o

Supply the EUT with a nominal ac voltage or install a new or fully charged battery in the EUT.
Turn the EUT OFF and place it inside the environmental temperature chamber.

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 7.3.

Set the temperature control on the chamber to the Specified temperature and allow the oscillator
heater and the chamber temperature to stabilize.

Turn the EUT ON with the rated voltage, and the EUT transmit continuously with maximum
output power.

Record the operating frequency at startup, and at 2 minutes, 5 minutes, and 10 minutes after the
EUT is energized.

Repeat step d through step f to measured the temperature form -20°C to +50°C in 10°C steps.

For frequency stability under voltage variation:

®o0 o

Supply the EUT with a nominal ac voltage or install a new or fully charged battery in the EUT.
Turn the EUT OFF and place it inside the environmental temperature chamber.

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 7.3.

Unless otherwise specified, set the temperature control on the chamber to the ambient room
temperature (+15°C to +25°C) and allow the oscillator heater and the chamber temperature to
stabilize.

Turn the EUT ON with the rated voltage, and the EUT transmit continuously with maximum
output power.

Record the operating frequency.

Repeat step d through step f to measured the varied from 85% to 115% of the rated voltage.
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7.5. Test Result

Frequency (MHz) \oltage Temperature 'I_'ime Mea\s/;lrﬁgnent Frequency Error

V) (C) (minutes) (ppm)
(MHz)

0 5179.9284780 -13.81
45 50 2 5179.9280070 -13.90
5 5179.9274780 -14.00
10 5179.9266310 -14.16
0 5179.9264670 -14.20
2 5179.9266230 -14.17
4.5 40 5 5179.9271320 -14.07
10 5179.9280340 -13.89
0 5179.9277890 -13.94
45 30 2 5179.9276410 -13.97
5 5179.9268930 -14.11
10 5179.9280630 -13.89
0 5179.9283200 -13.84
45 20 2 5179.9285390 -13.80
5 5179.9273730 -14.02
10 5179.9279460 -13.91
0 5179.9284520 -13.81
5180 45 10 2 5179.9283560 -13.83
5 5179.9285340 -13.80
10 5179.9275234 -13.99
0 5179.9277430 -13.95
45 0 2 5179.9276530 -13.97
' 5 5179.9283440 -13.83
10 5179.9281430 -13.87
0 5179.9278320 -13.93
45 10 2 5179.9265120 -14.19
' 5 5179.9278320 -13.93
10 5179.9284120 -13.82
0 5179.9283320 -13.84
45 20 2 5179.9285432 -13.79
' 5 5179.9273243 -14.03
10 5179.9282370 -13.85
4.5 20 / 5179.9282375 -13.85
3.825 20 / 5179.9280000 -13.90
5.175 20 / 5179.9280010 -13.90
MAX Frquency Error(ppm) -13.79
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Frequency (MHz) \oltage Tempoerature T_ime Mea\s}zlr&ranent Frequency Error
(V) (C) (minutes) (MHz2) (ppm)
0 5744.9614750 -6.71
45 50 2 5744.9710030 -5.05
5 5744.9674740 -5.66
10 5744.9750030 -4.35
0 5744.9710030 -5.05
2 5744.9618770 -6.64
4.5 40 5 5744.9620010 -6.61
10 5744.9755100 -4.26
0 5744.9751000 -4.33
45 30 2 5744.9628550 -6.47
5 5744.9750040 -4.35
10 5744.9750010 -4.35
0 5744.9760030 -4.18
45 20 2 5744.9750030 -4.35
' 5 5744.9760080 -4.18
10 5744.9759870 -4.18
0 5744.9801000 -3.46
5745 45 10 2 5744.9810030 -3.31
5 5744.9830020 -2.96
10 5744.9840010 -2.78
0 5744.9805200 -3.39
45 0 2 5744.9880010 -2.09
5 5744.9850040 -2.61
10 5744.9800030 -3.48
0 5744.9810020 -3.31
45 10 2 5744.9680020 -5.57
5 5744.9650000 -6.09
10 5744.9730000 -4.70
0 5744.9950000 -0.87
45 20 2 5744.9890030 -1.91
' 5 5744.9780010 -3.83
10 5744.9870000 -2.26
4.5 20 / 5744.9820050 -3.13
3.825 20 / 5744.9880000 -2.09
5.175 20 / 5744.9880030 -2.09
MAX Frquency Error(ppm) -0.87

EST Technology Co., Ltd

Report No. ESTE-R2003053

Page 89 of 103




FCC ID: 2APQQ-00WIMRA

8. AC POWER LINE CONDUCTED EMISSIONS

8.1. Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uV) dB(uV)
150kHz| ~ [500kHz 66 ~ 56* 56 ~ 46*
500kHz| ~ |5MHz 56 46
SMHz| ~ [30MHz 60 50
Notes:

1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

8.2. Test Setup

weartical Reference Ground FPlane

AQ om | EUT I I Test Receiver

80 cm

LISN |:

L Horizontal Reference Ground Plana

8.3. Spectrum Analyzer Setting

Spectrum Parameters Setting
RBW 9KHz
VBW 9KHz
Start frequency 150KHz
Stop frequency 30MHz
Sweep Time Auto
Detector QP/AVG
Trace Mode Max Hold

8.4. Test Procedure

a. The EUT was placed on a non-metallic table, 80cm above the ground plane.

b. The EUT Power connected to the power mains through a line impedance stabilization network.

c. Provides a 50 ohm coupling impedance for the EUT (Please refer the block diagram of the test
setup and photographs).

d. Setthe EUT transmit continuously with maximum output power.

e. Spectrum analyzer setting parameters in accordance with section 8.3.

f. The AC line are checked to find out the maximum conducted emission. In order to find the
maximum emission levels, the relative positions of equipment and all of the interface cables shall
be changed according to ANSI C63.10: 2013 on Conducted Emission Test.

g. Record the results in the test report.
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8.5. Test Result

Chilingxiang. Qishantou, Santun,
Houjie, Dongguan, Guangdong, China

EST Technology Tel-+B6-763-03081868

Fax+86-769-83081575

Data: 10 File: iEmc-ce-2\Test Data\2020\RFP\Prima\00WIMRA.EME (32)
20 Level (dBuV) Date: 2020-03-10
TO
soh FCC PART 158 QP
T FCC PART 158 AV
50
40 L) W 12
f L 1 .Um \
307 el B Wy ,j,‘nlulﬁﬂv 1 h“'lw
20 \ﬂ.ﬂ wmﬁ ot ;.Jh‘
) W g [ S
10 §
0
_10.15 2 5 1 2 5 10 20 30
Frequency (MHz
Trace: 2 ed vl )
Site no : 24 Conduction Shield Room Data no. : 10
Env. / Ins. 3 Temp:21.5C Humi:54% Press:101.50kFa LINE Fhasze : LINE
Limic : FCC BART 15B QF
Engineer : Pluto
EUT : WIFI MODULE
Power : DC 5V From BC From
: Rdapter Input RC120V/&0Hz
M/H : OOWIMBRR
Test Mode : TX Mode
LISH Cable Emission
Freq. Factor Loss Beading Lewvel Limits Margin Bemark
{MHzZ) {dB) {dB) {dBuWV) {dBuv) {dBuw) {dB)
1 0.521 9.79 0.05 20.83 30.47 56.00 25.53 Lyerage
2 0.521 9.79 0.05 26.85 36.49 S&.00 19.51 QF
3 1.01& 9.8 0.0& 17.05% 27.00 S&.00 2%.00 Everage
4 1.01& 9.8 0.0& 23.12 33.07 S&.00 22.93 QF
5 3.278 9.90 0.07 13.54 23.51 S&.00 32.49 Everage
& 3.278 9.90 0.07 22.54 32.51 S&.00 23.459 QF
7 5.853 10.1% 0.07 12.22 22.48 &0.00 37.52 Lverage
g 5.853 10.1% 0.07 20.23 30.4% &0.00 2%.51 QF
% 13.408 9.8 0.08 15.26 25.20 &0.00 3d.3 Average
10 13.408 9.86 0.08 22.26 32.20 €0.00 27.80 QF
11 15.470 g9.98 0.08 15.79 25.85 €0.00 34.15 Lverage
12 15.470 g9.98 0.08 27.87 37.73 €0.00 22.27 QF

Bemarks: 1.

Emission Lewel= LISN Factor + Cable Loss + Reading.

. Margin=Limit - Emission Level.

If the awverage limit is met when using & quasi-peak detector,
the EUT shall ke deemed to meet both limits and measurement
with awverage detector 1s unnecessary.
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan, Guangdong, China

EST Technology Tel-+86-769-83061088

Faw+86-769-83081578

Data: 12 File: VEmc-ce-2\Test Datal2020\RFIP\Primal00WIMRA.EME (32)
gpLevel (dBuY) Date: 2020-03-10
70
T FCC PART 158 QP
60 —t—
50&“““ FCC PART 15B AV
N | T
1
40— 5 _ g vﬂ 12
mﬂwhrmww i wm, “ﬁ o “‘ﬂ, “*m%k‘k\
Il A
2 ﬂ,“ e Tullta™aW “\E
10
0
10352 5 1 2 5 10 20 30
Trace: 11 Frequency (MHz)
Site no 24 Conduction Shield BRoom Data no. : 12

Envw. / Ins.

: Temp:21.5%C Humi:54% Press:101.50kFa LINE Fhase : NEUTRLL

Limit FCC BART 15E QF
Engineer : Pluto
EUT : WIFI MODULE
Power : DC 5V From BC From
: Adapter Input RC120V/&0Hz
M/H : DOWIMBA
Test Mode 1 TX Mode
LISN Cable Emission
Fregq. Factor Loss Reading Lewvel Limits Margin Remark
{MHz) {dE) {(dB) {dBuWV) {dBuw) {dBuv) {dB)
1 0.561 9.70 0.05 21.37 31.12 56.00 24.88 Everage
2 0.561 g9.70 0.05 27.38 37.11 SE.00 B.E9 QE
3 0.968 9.7¢8 0.0& 15.8 25.64 S&.00 30.36 Lverage
4 0.968 9.78 0.0& 23.8 33.63 SE.00 22.37 Qe
5 3.207 g9.91 0.07 1&6.09 26.07 S&.00 29.93 Everage
& 3.207 9.91 0.07 25.09 35.07 5g.00 20.93 Qe
7 4,647 9.93 0.07 21.54 31.54 56.00 24.486 Everage
B 4,847 9.93 0.a7 B.54 B.54 SE.00 17.4& QE
9 5.898 9.7¢8 0.a7 20.07 29.90 €0.00 30.10 Lverage
10 5.898 9.78 0.07 29.08 B.8 €0.00 21.11 Qe
11 15.470 10.10 0.08 19.04 29,22 €0.00 30.78 Everage
12 15.470 10.10 0.08 30.03 40.21 €0.00 19.79 Qe

. Emission Lewel= LISN Factor + Cable Loss + Reading.

. Margin=Limit - Emission Lewel.

If the average limit is met when using a quasi-peak detector,
the EUT shall ke deemed to meet both limits and measurement
with average detector is unnecessary.
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan, Guangdong, China

EST Technology Tel-+86-769-83061088
Faw +BR-7R9-33081873
Data: 14 File: "Emc-ce-2\Test Datal2020\RFP\Prima\00WIMRA.EMGE (32)
0 Level (dBuV) Date; 2020-03-10
70
- FCC PART 15B QP
&0 —l
50&“““ FCC PART 158 AV
~ ‘
NI : :
40 bt ! 1
h U V“%uuuﬂ L 1 q
30 L\\‘dui\qvn r’V\"'l \wll " Liv rlr‘r" Pﬂjl‘hll}h ."JI rl'(
} WWW i W po e u .J“wwr‘.’ ) 1
20 Iy e W E"""H.ﬂu .-.\JIJ! N':'-I-IFLII M%-.I"r
10 s
0
_10.15 2 5 1 2 5 10 20 30
Trace: 13 Frequency (MHz)
Site no : 24 Conduction Shield Room Data no. 14
Env. / Ins. : Temp:21.5°C Humi:54% Press:101.50kPa LINE Phase : LINE
Limit FCC BART 15E QF
Engineer : Pluto
EUT : WIFI MODULE
Power : DC 5V From BC From
: Adapter Input RCZ40V/E0Hz
M/H : DOWIMBA
Test Mode 1 TX Mode
LISN Cable Emission
Fregq. Factor Loss Reading Lewvel Limits Margin Remark
{MHzZ) {dB) {dB) {dBuWV) {dBuw) {dBuv) {dB)
1 0.1&e0 9.68 0.04 23.51 33.23 £5.47 32.24 REyerage
2 0.1&0 9.68 0.04 36.52 46.24 £5.47 19.23 QE
3 0.54& 9.80 0.05 30.8 40.74 S&.00 15.2& Lverage
4 0.54& 9.80 0.05 32.97 42.8 SE.00 13.18 Qe
5 0.948 g.88 0.0& 21.85 31.5%9 S&.00 24,41 Everage
& 0.948 9.88 0.0& 27.66 37.€0 S&.00 2.40 QF
7 4,952 10.06 0.07 16.13 26.26 S€.00 29.74 REyerage
B 4,952 10.0& 0.a7 22.13 32.26 SE.00 23.74 QE
9 11.870 9.73 0.08 12.70 22.51 €0.00 37.49 Lverage
10 11.870 9.73 0.08 23.70 33.51 €0.00 26.49 Qe
11 15.14% g9.98 0.08 13.71 23.77 €0.00 36.23 Everage
12 15.14¢ 9.98 0.08 25.70 35.7& &€0.00 24,24 QF

s3ion Lewel= LISN Factor + Ceble Loss + Reading.

2. Margin=Limit - Emission Lewel.

3. If the average limit is met when using a quasi-peak detector,
the EUT shall ke deemed to meet both limits and measurement
with average detector is unnecessary.

Remarks: 1. Emi
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Chilingxiang, Qishantou, Santun,
Houjie. Dongguan, Guangdong, China

EST Technology Tel-+86-769-83061088
Fax +86-769-83081878
Data: 16 File: \Emc-ce-2\Test Datal2020\RFIP\Primal00WIMRA.EME (32)
goLevel (dBuv) Date: 2020-03-10
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T FCC PART 158 QP
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30 \I\l['w..llrl'l"‘\-'!‘n‘l..‘h by ill t“h MWW‘%V wﬂ"""’m ‘\'“FJ\I!J( MrL‘ .11 Hi‘w I.“If#
gy
20’“ w MW ek n ot SN ALLL

el b

10
0
_10.15 2 5 2 5 10 20 30
Trace: 15 Frequency (MHz)
Site no : 24 Conduction Shield Room Data no. 16
Env. / Ins. : Temp:21.5'C Humi:54% Press:101.50kFa LINE Phese : NEUTRAL
Limit : FCC PRRT 15E QF
Engineer : Pluto
EUT : WIFI MODULE
Power : DC 5V From BC From
: Adapter Input RCZ40V/E0Hz
M/H : DOWIMBA
Test Mode 1 TX Mode
LISN Cable Emission
Fregq. Factor Loss Reading Lewvel Limits Margin Remark
{MHz) {dE) {(dB) {dBuWV) {dBuw) {dBuv) {dB)
1 0.175 9.65 0.04 23.21 32.90 64.72 31.8 Everage
2 0.175 9.E5 0.04 31.21 40.90 €4.72 23.8 QE
3 0.535 g9.70 0.05 19.14 B.29 S&.00 27.11 Lverage
4 0.535 g9.70 0.05 26.13 35.88 SE.00 20.12 Qe
5 0.814 9.71 0.05 B.22 27.98 S&.00 g.02 Everage
& 0.6814 9.71 0.05 24.22 33.98 5g.00 22.02 Qe
7 4,598 9.93 0.07 B.35 B.35 56.00 27.65 Everage
B 4.598 9.93 0.a7 24.35 34.35 SE.00 21.65 QE
9 5.390 9.8 0.a7 B.12 g.05 €0.00 31.95 Lverage
10 5.390 9.8 0.07 24.11 34.04 €0.00 25.96 Qe
11 15.718 10.0%9 0.08 13.97 24,14 €0.00 35.8 Everage
12 15.718 10.09 0.08 20.98 31.13 €0.00 B.B Qe
Remarks: 1. Emission Lewvel= LISN Factor + Cable Loss + Reading.

2. Margin=Limit - Emission Lewel.

3. If the average limit is met when using a quasi-peak detector,
the EUT shall ke deemed to meet both limits and measurement
with average detector is unnecessary.
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9. ANTENNA REQUIREMENTS

9.1. Limit

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 shall be considered sufficient to
comply with the provisions of this section. 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. This requirement does not apply to carrier current devices or to devices operated under
the provisions of §815.211, 15.213, 15.217, 15.219, 15.221, or §15.236. Further, this requirement
does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in
accordance with 8§15.31(d), must be measured at the installation site. However, the installer shall be

responsible for ensuring that the proper antenna is employed so that the limits in this part are not
exceeded.

9.2. Test Result

The antennas used for this product is External antenna, so compliance with antenna requirements.
( Please refer to the EUT photo for details)
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10. TEST SETUP PHOTO
Conducted Test
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Radiated Test (Below 1GHz)

Radiated Test (Above 1GHz)
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11.EUT PHOTO

External Photos
M/N: 0OWIMRA
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External Photos
M/N: OOWIMRA
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External Photos
M/N: OOWIMRA
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External Photos
M/N: 0OWIMRA
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Internal Photos
M/N: OOWIMRA
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Internal Photos
M/N: OOWIMRA

End of Test Report
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