TEST REPORT

Reference No..................... : WTF19S12088789W001

FCCID....ooo i : V5PQ25LW

Applicant............................ : PAX Technology Limited

Address........ccccoeeveiiiiiennnnn. . Room 2416, 24/F., Sun Hung Kai Centre, 30 Harbour, Hong Kong
Manufacturer .................... : PAX Computer Technology (Shenzhen) Co., Ltd.

4/F, No.3 Building, Software Park, Second Central Science-Tech

Address..........cccvvresrinn Road, High-Tech industrial Park, Shenzhen, Guangdong, P.R.C.
Product................ccocceie. : POS Terminal

Model(s). ....ccoocvieiriiiieens Q25

Brand Name....................... . PAX

Standards...............cccceene. :  FCC CFR47 Part 15.247:2018

Date of Receipt sample .... ;o 2019-12-20

Date of Test .............cccee.. : 2019-12-21 to 2020-01-05

Date of Issue...................... : 2020-01-06

TestResult......................... .  Pass

Remarks:

The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company. The report would be invalid
without specific stamp of test institute and the signatures of compiler and approver.

Prepared By:
Waltek Services (Shenzhen) Co., Ltd.
Address: 1/F., Fukangtai Building, West Baima Road, Songgang Street, Baoan District, Shenzhen,
Guangdong, China
Tel :+86-755-83551033
Fax:+86-755-83552400

Compiled by:

/[D/y{ \anfi

Ford Wang / Project Engineer Philo Zhong / Manager

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn Page 1 of 71



Reference No.: WTF19512088789W001 Page 2 of 71

B W N =

10

11

12

13
14

15

Contents

COVER PAGE ... s e e

CONTENTS

REVISION HISTORY

GENERAL INFORMATION

4.1 GENERAL DESCRIPTION OF E.U.T. oo
4.2 DETAILS OF E.U.T. oottt
4.3 CHANNEL LIST ..ottt eaeea e eteeneeneeneenneeneas
44 TESTIMODE .....coioviceieeeeeeeeeeeeeeee ettt ettt ea e eneeneenseneenseinea
4.5 TEST FACILITY oottt ettt eeaeeneeneeneenseneenneeneas

TEST SUMMARY

...................................... 5
...................................... 5

EQUIPMENT USED DURING TEST

6.1  EQUIPMENTS LIST ..ttt ettt ettt ettt ettt e eaeeaeeeeeneeereeeneereens
6.2 DESCRIPTION OF SUPPORT UNITS ...coviiiiiiiiieicteeeteereeeeeeeeteeete ettt eve v
6.3  MEASUREMENT UNCERTAINTY L.oouiiiiiiitiiteeeieeeeeeeeeteeeeeeeeeeeeeeneensesseeseenseneenseneensenneas
6.4 TEST EQUIPMENT CALIBRATION .....ooooviiviiieetieeteeeteeereereeveeteeeseeeseesseeseeneeeseeeseenseans

CONDUCTED EMISSION

7.1 E.U.T. OPERATION ...oouviiiieeeeeeeeeeee ettt eee ettt et s e e enaeeneesaeeeteenaeennesneesneenseeneans
T2 EUT SETUP ...ttt ettt te e eaeeneeeaeesaeenneans
7.3  MEASUREMENT DESCRIPTION .....ooiuiiiiiiiitiieeeeeeeeeeeeee ettt sne s
7.4 CONDUCTED EMISSION TEST RESULT ...ouviiviieiieeeeeeeeeeee et

RADIATED EMISSIONS

8.1  EUT OPERATION........ocviitieeeeeeeeeeeeeeeete ettt et seaeeseereeneeneenaensennenns
8.2 TEST SETUP ...ttt ettt et ettt e s e ereeneeneenaeneensens
8.3 SPECTRUM ANALYZER SETUP ....ocviiiietiieteeeteecte et et ettt eveeeve e e etse e eveeene e ens
8.4  TESTPROCEDURE ......coocviiteeteeeeeeeeeeeeeee ettt ettt eereereeneeneensene s
8.5 CORRECTED AMPLITUDE & MARGIN CALCULATION ......c.coveuienreeereereereereeneereeeennenns
8.6 SUMMARY OF TEST RESULTS ....uiiiiiieeeeeteecteecteeete ettt e

CONDUCTED SPURIOUS EMISSIONS

9.1  TEST PROCEDURE ......eoutitiietirieietistetettetetettstete st steteseste sttt steneesessensesessensesessensenens
0.2 TEST RESULT ..ottt ettt sttt st et esesbeeenens

BAND EDGE MEASUREMENT

10.1 TEST PRODUCE ..ottt ettt ettt et e e sessesseeseeneesaeneansesans
10.2 TEST RESULT ..ttt ettt esbe st e se st eseeneensennens

6 DB BANDWIDTH AND 99% BANDWIDTH MEASUREMENT

11.1 TEST PROCEDURE:.......ctettitiietirteeetesteteteeiete sttt st eese e e sesteneesesbensesesteeenens
11.2 TEST RESULT: ettt sttt s st eesesteeeneas

.................................... 44

MAXIMUM PEAK CONDUCTED OUTPUT POWER

55

.................................... 55
.................................... 56

62

63

12.1 TEST PROCEDURE:.......cueutitiietieieieeeeteieteeie st steseesesteeeseseetesessesesessesesessansenens
12.2 TEST RESULT: ittt ettt ettt sttt sttt st eseebeaesesteneenens
DUTY CYCLE

POWER SPECTRAL DENSITY

14.1 TEST PROCEDURE:.......cueutitiietieieieteeietete ettt stetesesteaesesaesaesesseaesestensesessansenens
14.2 TEST RESULT: ettt sttt sttt st se sttt es e beeeseeteneenens
ANTENNA REQUIREMENT

.................................... 63
.................................... 63

69

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTF19S512088789W001

16 RF EXPOSURE

Page 3 of 71

17 PHOTOGRAPHS OF TEST SETUP AND EUT.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn

70
71



Reference No.: WTF19512088789W001 Page 4 of 71

3  Revision History
Date of Date of

Test report No. Receipt Date of Test Issue Purpose Comment Approved
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4 General Information

4.1 General Description of E.U.T.

Product: POS Terminal
Model(s): Q25

Model Description: N/A

Wi-Fi Specification: 2.4G-802.11b/g/n HT20
NFC: Support

Hardware Version: Q25-0UA-R75-0xLx
Software Version: 15.00.xXx XXXX
Highest frequenc

(E?(clude R:dio): ' 1.25GHz

Storage Location: Internal Storage
Note: N/A

4.2 Details of E.U.T.

Operation Frequency: WiFi:
802.11b/g/n HT20: 2412~2462MHz

Max. RF output power: WiFi(2.4G): 17.79dBm

Type of Modulation: WiFi: CCK, OFDM

Antenna installation: WiFi: internal permanent antenna
Antenna Gain: WiFi(2.4G): 0.6dBi

Ratings: DC 5V, 1.0A, charging from adapter

(Adapter Input: 100-240V~50/60Hz 0.15A)

Manufacturer: Dongguan Aohai Power Technology Co., Ltd.
Model No.: A18A-050100U-US2

Adapter:

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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4.3 Channel List
WIFI
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency

No. (MHz) No. (MHz) No. (MHz) No. (MHz)

1 2412 2 2417 3 2422 4 2427

5 2432 6 2437 7 2442 8 2447

9 2452 10 2457 11 2462 12 -

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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4.4 Test Mode

Table 1 Tests Carried Out Under FCC part 15.247

Test Items Mode Data Rate Channel | TX/RX
802.11b 1 Mbps 1/6/11 X
Maximum Peak Output Power 802.11g 6 Mbps 1/6/11 X
802.11n HT20 MCSO0 1/6/11 TX
802.11b 1 Mbps 1/6/11 X
Power Spectral Density 802.11¢g 6 Mbps 1/6/11 X
802.11n HT20 MCSO0 1/6/11 X
802.11b 1 Mbps 1/6/11 TX
6dB Bandwidth 802.11g 6 Mbps 1/6/11 X
802.11n HT20 MCSO0 1/6/11 X
802.11b 1 Mbps 1/6/11 X
Band Edge 802.11g 6 Mbps 1/6/11 X
802.11n HT20 MCSO0 1/6/11 X
802.11b 1 Mbps 1/6/11 X
Transmitter Spurious Emissions 802.11¢g 6 Mbps 1/6/11 X
802.11n HT20 MCSO0 1/6/11 TX

Note :Parameters set by test software during channel & power tests, the software provided by the
customer was used to set the operating channels as well as the output power level. The RF output
power set is the power expected by the manufacturer and is going to be fixed on the firmware of the
final product .

Waltek Services (Shenzhen) Co.,Ltd.
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4.5 Test Facility
The test facility has a test site registered with the following organizations:
ISED CAB identifier: CN0013. Test Firm Registration No.: 7760A.
Waltek Services(Shenzhen) Co., Ltd. Has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2016.
FCC Designation No.: CN1201. Test Firm Registration No.: 523476.
Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory "has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC

is maintained in our files. Registration number 523476, September 10, 2019.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5 Test Summary

Page 9 of 71

Test Items Test Requirement Result
15.247(d)

Radiated Spurious Emissions 15.205(a) PASS
15.209(a)

Conducted Spurious Emissions 15.247(d) PASS

Conducted Emissions 15.207(a) PASS

6dB Bandwidth 15.247(a)(2) PASS

Maximum Peak Output Power 15.247(b)(3),(4) PASS

Power Spectral Density 15.247(e) PASS

Band Edge 15.247(d) PASS

Antenna Requirement 15.203 PASS

Note: All test were performed that the device transmit continue of the 100% duty cycle.

Waltek Services (Shenzhen) Co.,Ltd.
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6 Equipment Used during Test
6.1 Equipments List
Conducted Emissions Test Site 1#
e Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 100947 2019-09-12 2020-09-11
2. LISN R&S ENV216 101215 2019-09-12 2020-09-11
3. Cable Top TYPE16(3.5M) - 2019-09-12 2020-09-11
Conducted Emissions Test Site 2#
Lo Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101155 2019-09-12 2020-09-11
2. LISN SCHWARZBECK | NSLK 8128 8128-289 2019-09-12 2020-09-11
3. Limiter York MTS-IMP-136 | 26 (1)(1)‘2'4001' 2019-09-12 2020-09-11
4 Cable LARGE RF300 - 2019-09-12 2020-09-11
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
Lo Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
Spectrum Analyzer R&S FSP 100091 2019-04-29 2020-04-28
2 | Active Loop Antenna Beijing Dazhi ZN30900A - 2019-04-09 2020-04-08
3 Tr""%\rﬁ;"nidaba”d SCHWARZBECK | VULB9163 336 2019-04-09 | 2020-04-08
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2019-09-12 2020-09-11
5 Broaf\;?:gga'*om SCHWARZBECK | BBHA 9120 D 667 2019-04-09 | 2020-04-08
6 Broa'g:t’:::aHom SCHWARZBECK | BBHA 9170 335 2019-04-09 | 2020-04-08
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2019-04-13 2020-04-12
8 Coaxial Cable Top 1GHZz-25GHz | EW02014-7 | 2019-04-13 | 2020-04-12
(above 1GHz)
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
— Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 2019-04-13 2020-04-12
2 Tr"oiri;%ar]daba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2019-04-09 | 2020-04-08
Compliance
3 Amplifier pirection PAP-0203 22024 2019-04-13 2020-04-12
systems inc
4 Cable HUBER+SUHNER CBL2 525178 2019-04-13 2020-04-12

Waltek Services (Shenzhen) Co.,Ltd.
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RF Conducted Testing

Last Calibration
ltem Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
EMC Analyzer
1. y Agilent E7405A  |MY45114943| 2019-09-12 | 2020-09-11
(9k~26.5GHz)
Spectrum Analyzer
2. R&S FSL6 100959 2019-09-12 2020-09-11
(9k-6GHz)
Signal Analyzer
3. Agilent N9O10A  |MY50520207 | 2019-09-12 | 2020-09-11
(9k~26.5GHz)
6.2 Description of Support Units
Equipment Manufacturer Model No. Series No.
/ / / /
6.3 Measurement Uncertainty
Parameter Uncertainty

Conducted Emission

+ 3.64 dB(AC mains 150KHz~30MHz)

Radiated Spurious Emissions

+ 5.08 dB (Bilog antenna 30M~1000MHz)

+ 5.47 dB (Horn antenna 1000M~25000MHz)

Radio Frequency +1x10"Hz
RF Power +0.42 dB
RF Power Density +0.7dB

Conducted Spurious Emissions

+ 2.76 dB (9kHz~26500MHz)

Confidence interval: 95%. Confidence factor:k=2

6.4 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207

Test Method: ANSI C63.10:2013

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class/Severity: Class B

— Limit (dBuV)
Limit: Frequency (MHz) Quasi-peak Average
0.15 t0 0.5 66 to 56* 56 to 46*

0.5t05 56 46
5 1030 60 50

7.1 E.U.T. Operation

Operating Environment :

Temperature: 21.5°C
Humidity: 51.9 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation :

The test was performed in TX transmitting mode, the worst data were shown in the report.

7.2 EUT Setup
The conducted emission tests were performed using the setup accordance with the
ANSI C63.10.

}\ EUT Receiver - {PC System| =
’ 1 L ] E
10.8m
i i y
1
E1:50Q Terminator —

7.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.4 Conducted Emission Test Result
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An initial pre-scan was performed on the live and neutral lines.
Worst Mode: WIFI mode ( 802.11b mode low channel )

Live line:
0.0 dBuy
Limit: —
! AYG: —
Fi l '
60 5
|
50
| B
40 "'.
i 0 (1 AN I | ' b’
e 1 T P N i i U T ORORLE T S MR Al S
-||J|:|;l | | \hg l
by : ;x.g |
. Hw‘vmq ﬂ.”,a\. ; p
20 e y 'r’f" Nﬁ\m M‘W{ EWW Mvwwhm;%www’ﬂ’ '""‘""“" e e
0.0 P
0.150 05 5 00 MH:
Freq. Reading | Factor Result Limit |Margin
No- | mHz) | @Buv) | (dB) | (@Buv) | dBuv |(gB) |DEtEcter| Reme
1 0.1819( 3563 9.78 4541 6439 |-1898| QP
2 0.1819( 17.38 9.78 2716 54.39 | -27.23] AVG
3 0.2460( 31.90 9.76 41.66 61.89 | -20.23| QP
4 0.2460( 14.24 9.76 24.00 51.89 | -27.89| AVG
5 0.4980( 3192 9.81 4173 5603 | -14.30 QP
6 0.4980( 2052 9.81 30.33 4603 [-15.70] AVG
T 0.9140( 2173 987 3160 5600 | -24.40, QP
8 0.9140( 12.83 987 2270 4600 | -23.30| AVG
9 5.2260( 2310 10.08 33.18 6000 | -26.82| QP
10 5.2260( 14.29 10.08 2437 50.00 | -2563| AVG
11 21.6620| 3227 10.31 4258 60.00 | -17.42 QP
12 21.6620| 2742 10.31 3773 50.00 | 1227 AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Neutral line:
20.0 dBuy
Limit: —_—
! A.Vﬁ-. —
70 : :
50 | :
50 | i1
l
40 . ;
” g’\;f Il E. il hl ||| i .,,_h‘ Al -- :- NM
J H N i . : : : ;
JJ-.'I\“ h : IM
20 |- g lqurﬂ’
'l' b m Mme A peak
ﬂ{ 1 Mw il Wﬂwwwﬂm W WW o T
10 - e R |1
nn B B : I I I I
0150 (1 5 ann MHz
Freq. Reading | Factor | Result | Limit [Margin
No- | mHz) | (@Buv) | (dB) | (@Buv) | dBuv |(aB) | OSiectr| Remak
i 0.1580| 3868 | 976 | 4844 | 6556 |-17.12| QP
2 01580 1936 | 976 | 2912 | 5556 | 26.44] AVG
3 01780| 3655 | 978 | 4633 | 6457 |-1824] QP
4 0.1780| 1769 | 978 | 2747 | 5457 |27.10] AVG
5 04700 3106 | 982 | 4088 | 5651 |-1563| QP
6 04700 1579 | 982 | 2561 | 4651|2090 AVG
7 09180 2219 | 987 | 3206 | 56.00 | 23.94] QP
8 09180 1157 | 987 | 2144 | 46.00 | 2456 AVG
9 20980 1732 | 996 | 2728 | 5600 |-2872] QP
10 20980 7.33 996 | 1729 | 46.00 |-28.71| AVG
T 202580| 3807 | 1029 | 4836 | 60.00 |-11.64] QP
12 20.2580| 2589 | 1029 | 36.18 | 50.00 |-13.82] AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8.1

Waltek Services (Shenzhen) Co.,Ltd.

Radiated Emissions

Test Requirement:

Test Method:

Test Result:

Measurement Distance: 3m

Page 15 of 71

FCC CFR47 Part 15 Section 15.209 & 15.247

KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10:2013
PASS

Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uV/m Distance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®* "2 1 g
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log#4000FkH2) 4+ 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20l0g"??
88 ~ 216 150 3 150 20log"'*”
216 ~ 960 200 3 200 20log®®
Above 960 500 3 500 20l0g"®®?
EUT Operation
Operating Environment :
Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

The test was performed in TX transmitting mode, the test data were shown in the report.

http://www.waltek.com.cn
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8.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.10.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

“ pectrum AMP ombining

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

Turn Table

o
(o2
4—-——3-——>|

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

[ bore-sight antenna ]

A
1.5m ,:
v AAAA
1 1
_I__

System Analyzer Network

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ........occiiiiiiieee e Auto
IF Bandwidth.............ooooiiniiiiiiiee. 10kHz
Video Bandwidth.............cccceiiiiiiiiiiiiiis 10kHz
Resolution Bandwidth...............cccccvvveeeeenn. 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
DeteCtor ... PK
Resolution Bandwidth............ccccoevvvviiiiinnnnes 100kHz
Video Bandwidth............cccccoviiiiiiiiiiiiiis 300kHz
Above 1GHz
Sweep Speed........ccccviiiieieeiiieeeee e, Auto
DeteCtor.....omieeeee s PK
Resolution Bandwidth...............cccccvvveeenenn. 1MHz
Video Bandwidth.................ccccc 3MHz
DeteCtor.....oveeee s Ave.
Resolution Bandwidth...............cccccvvveeneenn. 1MHz
Video Bandwidth............ccccoeviviiiiiiiiiiiiieeens 10Hz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8.4

8.5

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m for

above 1GHz.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission

level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

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

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X,Y and Z axis positioning(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand),the worst condition was tested putting the
eut in Z axis,so the worst data were shown as follow.

8. A 2.4GHz high —pass filter is used druing radiated emissions above 1GHz measurement.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit
for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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8.6 Summary of Test Results

Wifi:

Test Frequency: 9KHz~30MHz

Remark: only the worst data (802.11b/g/n Low channel mode) were recorded.

Page 19 of 71

Measurement Correct | Extrapolatio Measurement Limits
Detector Margin
Frequency results dBuV factor n factor results (calculated) | dBuV/m
PK/QP dB
@3m dB/m dB dBuV/m @30m @30m
Measurement Correct | Extrapolatio Measurement
(MHz) Detector Limits Margin
results factor n factor results (calculated)
802.11b
6.021 2544 QP 21.84 40.00 7.28 29.54 -22.26
15.730 25.38 QP 21.35 40.00 6.73 29.54 -22.81
25.680 24.71 QP 20.67 40.00 5.38 29.54 -24.16
802.11g
6.021 2455 QP 21.84 40.00 6.39 29.54 -23.15
15.730 25.30 QP 21.35 40.00 6.65 29.54 -22.89
25.680 24.88 QP 20.67 40.00 5.55 29.54 -23.99
802.11n(HT20)
6.021 25.06 QP 21.84 40.00 6.90 29.54 -22.64
15.730 24.83 QP 21.35 40.00 6.18 29.54 -23.36
25.680 25.19 QP 20.67 40.00 5.86 29.54 -23.68

Waltek Services (Shenzhen) Co.,Ltd.
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Test Frequency : 30MHz ~ 18GHz
FCC Part

Frequency Eecei.ver Detector ;1;;2 e ConEg s Corrected 1524712991205
SRl Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: Low Channel 2412MHz

223.45 41.83 QP 353 1.1 H -11.62 30.21 46.00 -15.79
223.45 38.01 QP 64 1.6 \Y -11.62 26.39 46.00 -19.61
4824.00 51.41 PK 32 1.1 \Y -1.06 50.35 74.00 -23.65
4824.00 44.72 Ave 32 1.1 \Y -1.06 43.66 54.00 -10.34
7236.00 4242 PK 260 1.9 H 1.33 43.75 74.00 -30.25
7236.00 43.85 Ave 260 1.9 H 1.33 45.18 54.00 -8.82
2327.95 45.48 PK 343 1.5 vV -13.19 32.29 74.00 -41.71
2327.95 37.51 Ave 343 1.5 \ -13.19 24.32 54.00 -29.68
2380.01 44.28 PK 83 1.7 H -13.14 31.14 74.00 -42.86
2380.01 38.45 Ave 83 1.7 H -13.14 25.31 54.00 -28.69
2492.49 44.95 PK 275 1.5 Vv -13.08 31.87 74.00 -42.13
2492.49 38.20 Ave 275 1.5 \ -13.08 25.12 54.00 -28.88
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RX Antenna SO0 Pert

Frequency Eecei.ver Detector ;1;;2 CaiEEEe Corrected 15:247/209/205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: Middle Channel 2437MHz

223.45 42.02 QP 198 1.5 H -11.62 30.40 46.00 -15.60
223.45 37.53 QP 48 1.9 \Y -11.62 25.91 46.00 -20.09
4874.00 51.78 PK 69 1.6 \Y -0.62 51.16 74.00 -22.84
4874.00 44.34 Ave 69 1.6 \Y -0.62 43.72 54.00 -10.28
7311.00 41.93 PK 169 1.6 H 2.21 4414 74.00 -29.86
7311.00 44.25 Ave 169 1.6 H 2.21 46.46 54.00 -7.54
2343.62 46.90 PK 8 1.2 \Y% -13.19 33.71 74.00 -40.29
2343.62 39.83 Ave 8 1.2 \Y% -13.19 26.64 54.00 -27.36
2358.13 42.35 PK 51 1.6 H -13.14 29.21 74.00 -44.79
2358.13 38.72 Ave 51 1.6 H -13.14 25.58 54.00 -28.42
2490.20 43.82 PK 6 1.9 \Y% -13.08 30.74 74.00 -43.26
2490.20 36.75 Ave 6 1.9 \Y% -13.08 23.67 54.00 -30.33

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTF19512088789W001 Page 22 of 71
FCC Part

Frequency Eecei.ver Detector ;1;;2 e ConEg s Corrected 1524712991205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: High Channel 2462MHz

223.45 43.16 QP 33 1.2 H -11.62 31.54 46.00 -14.46
223.45 36.27 QP 109 1.8 \Y -11.62 24.65 46.00 -21.35
4924.00 50.87 PK 19 1.4 \Y -0.24 50.63 74.00 -23.37
4924.00 45.37 Ave 19 1.4 \Y -0.24 4513 54.00 -8.87
7386.00 43.43 PK 77 1.3 H 2.84 46.27 74.00 -27.73
7386.00 45.41 Ave 77 1.3 H 2.84 48.25 54.00 -5.75
2330.29 46.79 PK 249 1.8 vV -13.19 33.60 74.00 -40.40
2330.29 37.94 Ave 249 1.8 \ -13.19 24.75 54.00 -29.25
2364.61 42.53 PK 316 1.9 H -13.14 29.39 74.00 -44.61
2364.61 37.77 Ave 316 1.9 H -13.14 24.63 54.00 -29.37
2493.70 43.77 PK 83 1.2 Vv -13.08 30.69 74.00 -43.31
2493.70 37.13 Ave 83 1.2 \ -13.08 24.05 54.00 -29.95
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FCC Part

Frequency Eecei.ver Detector ;1;;2 e CaiEEEe Corrected 15:247/209/205
SRl Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11g: Low Channel 2412MHz

223.45 42.24 QP 196 1.8 H -11.62 30.62 46.00 -15.38
223.45 36.66 QP 139 1.7 \Y -11.62 25.04 46.00 -20.96
4824.00 50.72 PK 11 1.9 \Y -1.06 49.66 74.00 -24.34
4824.00 44.37 Ave 11 1.9 \Y -1.06 43.31 54.00 -10.69
7236.00 42.83 PK 29 1.7 H 1.33 44.16 74.00 -29.84
7236.00 44.41 Ave 29 1.7 H 1.33 45.74 54.00 -8.26
2342.01 45.54 PK 307 1.6 vV -13.19 32.35 74.00 -41.65
2342.01 38.85 Ave 307 1.6 \ -13.19 25.66 54.00 -28.34
2385.20 43.90 PK 185 1.6 H -13.14 30.76 74.00 -43.24
2385.20 37.34 Ave 185 1.6 H -13.14 24.20 54.00 -29.80
2485.66 43.77 PK 45 1.2 Vv -13.08 30.69 74.00 -43.31
2485.66 37.48 Ave 45 1.2 \ -13.08 24.40 54.00 -29.60
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FCC Part

Frequency Eecei.ver Detector ;1;;2 e CaiEEEe Corrected 15:247/209/205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11g: Middle Channel 2437MHz

223.45 41.24 QP 346 1.8 H -11.62 29.62 46.00 -16.38
223.45 36.12 QP 180 1.5 \Y -11.62 24.50 46.00 -21.50
4874.00 49.79 PK 196 1.1 \Y -0.62 49.17 74.00 -24.83
4874.00 43.07 Ave 196 1.1 \Y -0.62 42.45 54.00 -11.55
7311.00 42.05 PK 268 1.7 H 2.21 44.26 74.00 -29.74
7311.00 45.77 Ave 268 1.7 H 2.21 47.98 54.00 -6.02
2343.65 45.09 PK 258 1.1 vV -13.19 31.90 74.00 -42.10
2343.65 37.61 Ave 258 1.1 \ -13.19 24.42 54.00 -29.58
2365.76 44.35 PK 299 1.6 H -13.14 31.21 74.00 -42.79
2365.76 37.44 Ave 299 1.6 H -13.14 24.30 54.00 -29.70
2489.03 42.41 PK 240 1.4 Vv -13.08 29.33 74.00 -44.67
2489.03 38.57 Ave 240 1.4 \ -13.08 25.49 54.00 -28.51
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FCC Part

Frequency Eecei.ver Detector ;1;;2 e ConEg s Corrected 1524712991205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11g: High Channel 2462MHz

223.45 40.05 QP 243 1.2 H -11.62 28.43 46.00 -17.57
223.45 35.38 QP 9 1.3 \Y -11.62 23.76 46.00 -22.24
4924.00 50.51 PK 213 2.0 \Y -0.24 50.27 74.00 -23.73
4924.00 42.04 Ave 213 2.0 \Y -0.24 41.80 54.00 -12.20
7386.00 40.78 PK 126 1.3 H 2.84 43.62 74.00 -30.38
7386.00 44.68 Ave 126 1.3 H 2.84 47.52 54.00 -6.48
2331.21 46.48 PK 303 1.7 vV -13.19 33.29 74.00 -40.71
2331.21 38.64 Ave 303 1.7 \ -13.19 2545 54.00 -28.55
2376.58 44.55 PK 163 2.0 H -13.14 31.41 74.00 -42.59
2376.58 37.49 Ave 163 2.0 H -13.14 24.35 54.00 -29.65
2498.92 42.54 PK 205 1.1 Vv -13.08 29.46 74.00 -44.54
2498.92 38.81 Ave 205 1.1 \ -13.08 25.73 54.00 -28.27
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FCC Part

Frequency Eecei.ver Detector ;1;;2 e ConEg s Corrected 1524712991205
SRl Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11n20: Low Channel 2412MHz

223.45 39.46 QP 13 1.2 H -11.62 27.84 46.00 -18.16
223.45 34.86 QP 113 1.4 \Y -11.62 23.24 46.00 -22.76
4824.00 49.81 PK 48 1.9 \Y -1.06 48.75 74.00 -25.25
4824.00 40.60 Ave 48 1.9 \Y -1.06 39.54 54.00 -14.46
7236.00 39.94 PK 91 1.9 H 1.33 41.27 74.00 -32.73
7236.00 43.61 Ave 91 1.9 H 1.33 44.94 54.00 -9.06
2338.20 46.87 PK 267 1.2 vV -13.19 33.68 74.00 -40.32
2338.20 37.47 Ave 267 1.2 \ -13.19 24.28 54.00 -29.72
2365.38 44.51 PK 204 1.5 H -13.14 31.37 74.00 -42.63
2365.38 37.01 Ave 204 1.5 H -13.14 23.87 54.00 -30.13
2488.67 44.79 PK 34 1.1 Vv -13.08 31.71 74.00 -42.29
2488.67 36.76 Ave 34 1.1 \ -13.08 23.68 54.00 -30.32
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FCC Part

Frequency Eecei.ver Detector ;1;;2 e CaiEEEe Corrected 15:247/209/205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11n20: Middle Channel 2437MHz

223.45 40.28 QP 6 1.9 H -11.62 28.66 46.00 -17.34
223.45 35.54 QP 314 1.9 \Y -11.62 23.92 46.00 -22.08
4874.00 50.11 PK 171 1.4 \Y -0.62 49.49 74.00 -24.51
4874.00 39.13 Ave 171 1.4 \Y -0.62 38.51 54.00 -15.49
7311.00 40.17 PK 207 1.3 H 2.21 42.38 74.00 -31.62
7311.00 43.33 Ave 207 1.3 H 2.21 45.54 54.00 -8.46
2312.70 46.62 PK 58 1.1 \Y% -13.19 33.43 74.00 -40.57
2312.70 37.36 Ave 58 1.1 \ -13.19 2417 54.00 -29.83
2382.29 42.04 PK 129 1.9 H -13.14 28.90 74.00 -45.10
2382.29 36.35 Ave 129 1.9 H -13.14 23.21 54.00 -30.79
2487.17 42.27 PK 90 1.0 Vv -13.08 29.19 74.00 -44.81
2487.17 36.24 Ave 90 1.0 \ -13.08 23.16 54.00 -30.84
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FCC Part

Frequency Eecei.ver Detector ;1;;2 e CaiEEEe Corrected 15:247/209/205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

(MHz) (dBupV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11n20: High Channel 2462MHz

223.45 39.18 QP 350 1.9 H -11.62 27.56 46.00 -18.44
223.45 34.13 QP 136 1.8 \Y -11.62 22.51 46.00 -23.49
4924.00 50.92 PK 26 1.3 \Y -0.24 50.68 74.00 -23.32
4924.00 37.99 Ave 26 1.3 \Y -0.24 37.75 54.00 -16.25
7386.00 40.63 PK 243 1.1 H 2.84 43.47 74.00 -30.53
7386.00 42.60 Ave 243 1.1 H 2.84 45.44 54.00 -8.56
2320.32 46.96 PK 130 1.3 vV -13.19 33.77 74.00 -40.23
2320.32 38.91 Ave 130 1.3 \ -13.19 25.72 54.00 -28.28
2362.55 42.75 PK 188 1.2 H -13.14 29.61 74.00 -44.39
2362.55 36.32 Ave 188 1.2 H -13.14 23.18 54.00 -30.82
2490.86 44.55 PK 152 1.0 Vv -13.08 31.47 74.00 -42.53
2490.86 36.79 Ave 152 1.0 \ -13.08 23.71 54.00 -30.29

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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9 Conducted Spurious Emissions

Test Requirement: FCC CFRA47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10:2013

Test Result: PASS

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 conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies 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
Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section

15.209(a) (see Section 15.205(c)).
9.1 TestProcedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;
2. Set the spectrum analyzer:
a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to _ 1.5 times the DTS bandwidth.
c) Set the RBW = 100 kHz.
d) Set the VBW _ [3 X RBW].
e) Detector = peak.
f) Sweep time = auto couple.
g) Trace mode = max hold.
h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum PSD level.
Note that the channel found to contain the maximum PSD level can be used to establish the

reference level.
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9.2 Test Result

9KHz — 30MHz
802.11b
Low Channel

Offs 0.50 dB RBW 100 kHz

Att 20dB VBW 300 kHz M1[1] -47.50 dBm

Ref 10.50 dBm SWT 5ms 638.000000000 kHz
1Pk
Max |0 @Bm

-10 dBm

-20 dBm

-30 dBm

40 dBm

-50 dB||||

-60 M

-70 dBr:r. MWMMW%MM. JLM,..M-fr" l.ﬂ“;..:,u.r'\,.- Pyt sibefid

-80 dBm

Start 9.0 kHz Stop 30.0 MHz

Middle Channel

Offs 0.50 dB RBW 100 kHz

Att 20dB VBW 300 kHz M1[1] -46.11 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max |0 @Bm

-10 dBm

-20 dBm

-30 dBm

-io dBm

-50 dBm

-60 di

-70 dBm WMMWMWMMJ uhm ey ﬁuuvn_v_l.hul ".,J!J‘"'J.;.,}' 'wv“u”ul"mlw'

-80 dBm

Start 9.0 kHz Stop 30.0 MHz
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High Channel
Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M1[1] -46.50 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz
I\];Il;l)(( 0 dBm
-10 dBm
-20 dBT‘.
-30 dBm
-10 dBm
-70 dBm MW wwtlkh%ﬂ M "wul‘w.'um'w“u“h'wlr!*uaw‘) J””VHWLV'”M
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
802.11g
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M1[1] -47.31 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz
I\];Il;l)(( 0 dBm

-10 dBm
-20 dBm

MLM&MJ. ukll]-l.lj ’\)u NTY i A IRV Im

LA i T PP

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz
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Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -45.54 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz

1Pk
Max

0 dBm

-10 dBm

-20 dBm

-30 dBm

40 dBm

-60 dBm

-60 dly

-70 dWMWMWHM ol

e ond Lm0 Ll L)
Ntk ML

AWA$ . |

-80 dBm

Start 9.0 kHz Stop 30.0 MHz

High Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -47.26 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz

1Pk
Max

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm
1

-E0 dBm

-60 18y

-70 dBm meu Mmu;..l;q e kil T Wy ol

g2 wvw’#’l b |

-80 dBm

Start 9.0 kHz Stop 30.0 MHz
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802.11n HT20

Low Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -48.19 dBm

Ref 10.50 dBm SWT 5nms 578.000000000 kHz
1Pk
Max 0 dBm

-10 dBm

-20 dBm

“’“‘Lu""‘"hhvlu"\.'-v"‘ uuL._.uhhw T PR E R

-80 dBm

Start 9.0 kHz Stop 30.0 MHz

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -45.16 dBm
Ref 10.50 dBm SWT 5ns 578.000000000 kHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

40 dBm
50 dBm
-60 w

| i

-70 dBm %WWMMJVU PRI o sl Ly e )

T Y
T

-80 dBm

Start 9.0 kHz Stop 30.0 MHz
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1Pk
Max

Offs 0.50 dB
Att 20 dB
Ref 10.50 dBm
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High Channel

RBW 100 kHz
VBW 300 kHz
SWT 5ns

M1[1]

-47.08 dBm
578.000000000 kHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

40 dBm
1

50 dBm

By

-70 dBm

B T

A i e,

T N F TP R0 I RS
T Wy

i

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz
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Above 30MHz
802.11b

Low Channel

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1

-40.79 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 s 24.600480000 GHz
20 Offpet 0. dB
Fundamental L
o
F-10
D1 -15.[24 dB
F-20
303
I [
meww
F-5s0
F-60
-70
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 5.JAN.2020 20:10:26
Middle Channel
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -40.32 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 s 24.550540000 GHz
20 Offpet 0. dB
Fundamental B
o
10
D1 -16.[84 dB
-20
N
F-40 -
wwwwww
LA AN AN GMAS A B ARLA
F-50
F-60
70
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 5.JAN.2020 20:11:37
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High Channel

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kEz -41.22 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 s 24.600480000 GHz

20 Offpet 0.% dB

Fundamental

1

to

F-10

F-30

b AN A~ AR st

50

F-70

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 5.JAN.2020 20:12:22

802.11g

Low Channel
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -40.13 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 s 24.550540000 GHz

Fundamental

20 Offket 0.% dB

=8

o

F-50

60

+-70

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 5.JAN.2020 20:13:43
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Middle Channel

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz ~39.71 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 s 24.550540000 GHz

20 Offpet 0.% dB

1

Fundamental

to

D1 -21.[7 dB:

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.JAN.2020 20:14:34

High Channel

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -41.1 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 s 24.950060000 GHz

20 Offket 0.% dB

Fundamental

=8

o

t-10

D1 -22.[22 dB

200,

- MJMMWWN/\M\JW

M nf,\,.,,,/ww AlA bt AL

60

+-70

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.JAN.2020 20:15:08
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802.11n HT20

Low Channel
® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz ~1.50 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 s 2.377180000 GHz

20 Offpet 0.% dB

Fundamental

=8

to

F-10

D1 -21.[5 dB:

-40

t-s0

t-60

-70

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.JAN.2020 20:30:12

Middle Channel

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -40.50 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 s 24.550540000 GHz

20 Offket 0.% dB

=8

Fundamental

i

o

t-10

F-20

D1 -21.[57 dB

4 | A thon S AR AL s A At
I-s0
F-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.JAN.2020 20:16:32
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High Channel
® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz ~41.07 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 s 17.309240000 GHz

20 Offpet 0.% dB

1

Fundamental

to

D1 -22.147 dB

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 5.JAN.2020 20:31:13
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10

10.1

Band Edge Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10:2013
Test Limit: Regulation 15.247 (d),In any 100 kHz bandwidth outside the frequency band 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 conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies 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. In addition, radiated emissions which fall in the
restricted bands, as defined in §15.205(a), must also comply with the radiated

emission limits specified in §15.209(a) (see §15.205(c)).

Test Mode: Transmitting

Test Produce

1. Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured

frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency span
including 100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot

the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.
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10.2 Test Result

Test result plots shown as follows:
TX 11b: Band edge-left side

Page 41

of 71

Offs 0.50 dB REW 100 kHz
Att 30dB VBW 300 kHz M2[1] -40.41 dBm
Ref 20.50 dBm SWT 15ms 2.397060000 GHz
M1[1] | -44.57 dBm
1Rm 2.400000000 GHz
Max | 10 €Bm
D1 2.980 dB
0 dBm - J,,,”'”"*
-10 dBm
-20 dBm
-27.020 dBm | [
-30 dBm
| | \
-40 dBm ﬁﬁ
-50 dBn ,’m Lfﬁll‘x
1 W lf‘l‘l
AL oy L b oot it
-60 dBm
-70 dBm
i
Start 2.31 GHz Stop 2.432 GHz
TX 11b: Band edge-right side
Offs 0.50 dB REW 100 kHz
Att 30dB VBW 300 kHz M2[1] -53.11 dBm
Ref 20.50 dBm SWT 10ms 2.486630000 GHz
M1[1] -54.99 dBm
1Rm 2.483500000 GHz
Max | 10 €Bm
0 dBm D1 2.250 dBm JJ”IUM"J%
AT

-30 dBr

-10 dBr|n /U
-20 dBm
I

]

2 -27.750

dBm

¥

-40 dBr
- Br

Vi

M2

n }{
-60 dBm

-70 dBm

Y %mwwm

Start 2.442 GHz

Stop 2.5 GHz
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TX 11g: Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M2[1] -39.63 dBm
Ref 20.50 dBm SWT 15nms 2.398520000 GHz
M1[1] | -41.79 dBm
2.400000000 GHz
]MFZ]T 10 dBm
0 dBm
D1 -2.490 dBm WWM
-10 dBT’. [
-20 dBm /
_30 dBIII | |
D2 -32.490 dBm ] \‘
-40 dB|||| MW u\\m
-50 dBm Mﬁ:
TETTINRN B mTYY EEIR Ny
-60"dBm
-70 dBm
i
Start 2.31 GHz Stop 2.432 GHz
TX 11g: Band edge-right side
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M2[1] -50.51 dBm
Ref 20.50 dBm SWT 10nms 2.483730000 GHz
M1[1] -49.64 dBm
2.483500000 GHz
]MFZ]T 10 dBm
0 dBm
D1 -2.610 dBm wﬂw«
-10 dBm i l
-20 dBT’.
-30 dBm—— r
D? -32.610 dBm ‘L
-40 dBm
WWWWM&
-50 dBm
M“‘Ww
-60 dBm
-70 dBm
F1
i

Start 2.442 GHz

Stop 2.5 GHz
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TX 11n HT20: Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M2[1] -41.13 dBm
Ref 20.50 dBm SWT 15nms 2.398520000 GHz
M1[1] -41.81 dBm
1Rm 2.400000000 GHz
Max 10 dBm
0 dBm
D1 -3.350 dBm ,PI‘P
-10 dBm d *W
-20 dBm l
-30 dBm |
D2 -33.350 dBm IVM]] k
-40 dBm B¢ M
-50 dBm J'!'AM
B i kil umwm
-60 dBm
-70 dBm
i

Start 2.31 GHz

Stop 2.432 GHz

TX 11n HT20: Band edge-right side

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M2[1] -49,22 dBm
Ref 20.50 dBm SWT 10ms 2.483850000 GHz
M1[1] -49.45 dBm)|
1RmM 2.483500000 GHz
Max 10 dBm
0 dBm

D1 -2.920 dBlllume%
-10 dBm

U

-20 dBm J

-30 dBm t
D2 -32.920

-40 dBm J

dBm

-50 dBm

=
iy,

-60 dBm

-70 dBm

F1
L

CF 2.471 GHz

Span 58.0 MHz
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11 6 dB Bandwidth and 99% Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10:2013

11.1 Test Procedure:

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

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz
11.2 Test Result:

Operation mode Test Channel 6dB Bandwidth (MHz) | 99% Bandwidth (MHz)

Channel 1 8.527 12.679

TX11b Channel 6 8.527 12.583
Channel 11 8.048 12.551

Channel 1 16.317 16.517

TX 11g Channel 6 16.317 16.467
Channel 11 16.267 16.517

Channel 1 17.246 17.569

TX11n HT20 Channel 6 17.515 17.623
Channel 11 17.407 17.569
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Test result plot:

®

1Pk
Max

Page 45 of 71

6dB Bandwidth
Mode: TX 11b channel 1

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.57 dB
Ref 20.50 dBm SWT 50nms 8.527000000 MHz
M1[1] 0.57 dBm
2.407465000 GHz
10 dBm p
D1 6.7 B
1T ) R g ] o
OdBm D2 0750 dBm
bt Lo %‘\
-10 \ J"L-”
| W W ‘\ﬂ\{
0 dBm )
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.412 GHz

Span 16.0 MHz

1Pk
Max

Mode: TX 11b channel 6

Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 300 kHz D1[1] 0.82 dB

Ref 20.50 dBm SWT 2.5nms 8.527000000 MHz
M1[1] -0.74 dBm

2.432465000 GHz
10 dBm
D1 5.6Q00, dBm
0-d8 D2 Eﬁiﬁoo'dé... pef | SN AP

1N

-10d |I\|J

A ]
W

My

20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 16.0 MHz
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 300 kHz D1[1] 0.49 dB

Ref 20.50 dBm SWT 2.5ms 8.048000000 MHz

M1[1] -0.12 dBm
1pPK 2.457944000 GHz
Max 10 dBm
D1 5.600Bm
' v g S| A g g, 01

D2 -0.490d
WV

Bm

TR
A

-10 dBgr
R

-0 dBm

W

M,

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 16.0 MHz

Mode: TX 11g channel 1

Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 300 kHz D1[1] 0.61 dB

Ref 20.50 dBm SWT 2.5ms 16.317000000 MHz

M1[1] -3.85 dBm

plqzl)(( L6 4B 2.403816000 GHz

0 dBm 2RO R ertined DT

DY 3.500 dpmie Sl
-10 dBm

]

-20 dBm/

-40 dBm

Py

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 25.0 MHz
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Mode: TX 11g channel 6

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.69 dB
Ref 20.50 dBm SWT 2.5nms 16.317000000 MHz
M1[1] -5.01 dBm|
1Pk 2.428766000 GHz
Max 10 dBm
UaBmT0L 210 dBm =
11t /th|'||n|'||"v' 1
DY -4.790 dBm Ml i ( ET
-10 dBm— 1“
-20 dBm

v

-30 dBn

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 25.0 MHz

Mode: TX 11g channel 11

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -0.25 dB
Ref 20.50 dBm SWT 2.5nms 16.267000000 MHz
M1[1] -4.58 dBm|
1Pk 2.453816000 GHz
Max 10 dBm
UaBmEDl 4210 dBm = X
1] 1
DY -4.790 dBm Naliid] aa %
-10 dBm

J

-20 diju
30 dBn

et

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 25.0 MHz
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.40 dB
Ref 20.50 dBm SWT 5nms 17.246000000 MHz
M1[1] -4.44 dBm|
1Pk 2.403162000 GHz
Max 10 dBm
0 dBm-Dl MIISO dBfllllﬁnj‘l an i =
] A L]
DY -4.250 dBm— l‘LMWL“““L°J M"*.Mml

-10 dBm |

-20 dBT"u r/’r \
-30 dBm '\wl
M&’W LITER

-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Spanh 27.0 MHz
Mode: TX 11n HT20 channel 6
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.09 dB
Ref 20.50 dBm SWT 5ms 17.515000000 MHz
M1[1] -5.24 dBm
2.428162000 GHz
I\];Il;l)(( 10 dBm
dBm=D1 50 dBm
B A eV [PV Tt Py DL
DY -5.450 dBm §
-10 dBr|n j L
-20 dBm

i,
M,w’ L,

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 27.0 MHz
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz D1[1] 0.40 dB
Ref 20.50 dBm SWT 5ns 17.407000000 MHz
M1[1] -5.74 dBm
2.453269000 GHz
1Pk 10 dBm

Max

adp
oGt

HD1 4,190 dBm

Dg;ilsl.simé'ﬁww L, TR %1
-10 dBm—1}
20 dBr|r. j] \
30 dBm
M S,

| L0 |
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 27.0 MHz
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99% Bandwidth
Mode: TX 11b channel 1

Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz M1[1] 7.16 dBm
Ref 20.50 dBm SWT 50ms 2.411489000 GHz
Occ Bw  12.678642715 MHz
D1[1 -2.02 dB
2Pk |10 dBm .2 e 2.511000000 MH
Max D1 . z
WM -8.04 dBm
0 dBm ;.Ur\f\,
Tn /]
-10 T
£20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Spah 16.0 MHz
Mode: TX 11b channel 6
Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz M1[1] 6.01 dBm
Ref 20.50 dBm SWT 2.5ms 2.436457000 GHz
Occ Bw  12.582834331 MHz
1Pk T1[1] -9.26 dBm|
Max | 10 9Bm \f:;\l\ 2.430676647 GHz
-9.37 dBm|
0 dBm TaV i NS % 259481 GHz
1 /\ b
;yﬂﬁ’f\v "ﬁ\f\
20 dBr|n »
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz Spah 16.0 MHz
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1Pk
Max
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz M1[1] 5.75 dBm
Ref 20.50 dBm SWT 2.5ms 2.461489000 GHz
‘ Occ Bw 12.550898204 MHz
T1[1] -9.47 dBm

10 dBm

TV El
™I

VA

2.455708583 GHz

-9.58 dBm|
p\259481 GHz

I

B

-30 dBm

=

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 16.0 MHz

1Pk
Max

Mode: TX 11g channel 1

Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz M1[1] 5.84 dBm
Ref 20.50 dBm SWT 2.5ms 2.413248000 GHz
Occ Bw  16.516966068 MHz
T1[1] -1.59 dBm|
10 dBm M1 2.403666667 GHz
T4 Aol ,-1.87 dBm
0 dBm 2.490483633 GHz

/

\

iy

-20 dBmy
WHM

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 25.0 MHz
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1Pk
Max
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Mode: TX 11g channel 6

Offs 0.50 dB RBW 300 kHz

Att 30 dB VBW 1 MHz M1[1] 4.95 dBm

Ref 20.50 dBm SWT 2.5ms 2.437499000 GHz
Occ Bw  16.467065868 MHz
T1[1] -2.95 dBm|

10 dBm VT 2.428716567 GHz

0 dBm-+—L} po o g 2. 28§é3353 ?slla-ln;

-10 dBm f

/

\

A

-20 dBm
Iﬂ:&ﬂ ng
|

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 25.0 MHz

1Pk
Max

Mode: TX 11g channel 11

Offs 0.50 dB RBW 300 kHz

Att 30 dB VBW 1 MHz M1[1] 4.58 dBm

Ref 20.50 dBm SWT 2.5ms 2.463248000 GHz
Occ Bw 16.516966068 MHz
T1[1] -2.97 dBm

10 dBm ™M1 2.453716567 GHz

0 dm | — Tt 2. 350323 ?slla-ln;

-10 dBm/
-20 dBm

\

-40 dBm

'
g

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 25.0 MHz
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz M1[1] 5.91 dBm
Ref 20.50 dBm SWT 2.5nms 2.410814000 GHz
Occ Bw 17.568862275 MHz
T1[1] -0.12 dBm
1Pk 10 dBm M1
Max 2.403161677 GHz
T1 MWM T2-1.08 dBm
0 dBm / . 30539 GHz

] \

7 4

-40 dBm

-50 dBm

-60 dBm

-70 dBm
CF 2.412 GHz Spanh 27.0 MHz

Mode: TX 11n HT20 channel 6
Offs 0.50 dB RBW 300 kHz

Att 30 dB VBW 1 MHz M1[1] 4.57 dBm
Ref 20.50 dBm SWT 2.5ms 2.436246000 GHz
Occ Bw  17.622754491 MHz
1Pk T1[1] -1.28 dBm|
Max | L0 dBm MT 2.428161677 GHz
T1 T2-2.27 dBm
0 dBm .%MWM . 84431 GHz

-10 dBm /Z R
-20 dBm

¥ Y

Wm
|

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 27.0 MHz
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz M1[1] 4.05 dBm
Ref 20.50 dBm SWT 2.5ms 2.461084000 GHz
Occ Bw  17.568862275 MHz
1Pk T1[1] -2.48 dBm
May | 10 dBm M1 2.453215569 GHz

-2.54 dBm|
0 dBm_+— L% M"“"“‘”““"”"‘”M Wsuu GHz
-10 dBm

wveoh ] \

il L)

WM iy

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 27.0 MHz
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12 Maximum Peak conducted Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10:2013

12.1 Test Procedure:

KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019

section 8.3.1.1 (For BLE)

This procedure shall be used when the measurement instrument has available a resolution bandwidth
that is greater than the DTS bandwidth.

a)Set the RBW = DTS bandwidth.

b)SetVBW =3 RBW.

c)Set span = 3 x RBW

d)Sweep time = auto couple.

e)Detector = peak.

f)Trace mode = max hold.

g)Allow trace to fully stabilize.

h)Use peak marker function to determine the peak amplitude level.

section 8.3.1.2 (For WIFI)

This procedure may be used when the maximum available RBW of the measurement instrument is
less than the DTS bandwidth.

a)Set the RBW = 1% to 5% of the OBW, not to exceed 1 MHz..

b)Set the VBW = 3 x RBW

c)Set the span = 1.5 x OBW.

d)Detector = RMS.

e)Sweep time = auto couple.

f) trigger = free run..

g) Number of points in sweep _ [2 X span / RBW]. (This gives bin-to-bin spacing _ RBW / 2, so

that narrowband signals are not lost between frequency bins.)

h) Trace average at least 100 traces in power averaging (rms) mode.

i) Compute power by integrating the spectrum across the OBW of the signal using the

instrument’ s band power measurement function, with band limits set equal to the OBW band

edges. If the instrument does not have a band power function, sum the spectrum levels (in power

units) at intervals equal to the RBW extending across the entire OBW of the spectrum..
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12.2 Test Result:

Page 56 of 71

Channel Frequency

Maximum Peak Output

Operation mode (MHz) Power (dBm) Limit

Low-2412 17.79 1W/30dBm

TX 11b Middle-2437 16.82 1W/30dBm
High-2462 16.58 1W/30dBm

Low-2412 17.24 1W/30dBm

TX 11g Middle-2437 16.46 1W/30dBm
High-2462 16.11 1W/30dBm

Low-2412 16.39 1W/30dBm

TX 11n HT20 Middle-2437 15.63 1W/30dBm
High-2462 15.36 1W/30dBm
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1Rm
Max

Test Plot
Mode: TX 11b channel 1

Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz
Ref 20.50 dBm SWT 2.5ms

Page 57 of 71

10 dBn

ann AN |

0 dBm /\JU’ W
-10 f\‘v

A

20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 16.0 MHz

Tx Channel Standard: NONE

Bandwidth 12.679 MHz | Power

17.79 dBm

1Rm
Max

Mode: TX 11b channel 6

Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz
Ref 20.50 dBm SWT 2.5ms

10 dBn

A A AN AN

OdBm‘f\ll f‘fuwv- o

-10d |. 7
ZOdBTI

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 16.0 MHz

Tx Channel Standard: NONE

Bandwidth 12.679 MHz | Power

16.82 dBm
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz
Ref 20.50 dBm SWT 2.5ms

1RM |10 dBn

Max
0 dBm n _ﬂﬂ»’\M WJ\Mnh

i AT

-10d |. s 7 L/\V\
OdBTI

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 16.0 MHz

Tx Channel Standard: NONE

Bandwidth 12.679 MHz | Power 16.58 dBm

Mode :TX 11g channel 1

Offs 0.50 dB RBW 300 kHz

Att 30 dB VBW 1 MHz

Ref 20.50 dBm SWT 2.5ms
1RM |10 dBm

Max

OdBm| ] Amﬂ.%fxll.wwhﬁ“mwwwx.m.n

-10 dBm J
L/ \

Jﬁ»ﬂF‘TM k“%

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz Span 25.0 MHz

Tx Channel Standard: NONE

Bandwidth 16.517 MHz | Power 17.24 dBm
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Offs 0.50 dB
Att 30 dB
Ref 20.50 dBm

Page 59 of 71

Mode :TX 11g channel 6

RBW 300 kHz
VBW 1 MHz
SWT 2.5ms

1RM |10 dBm

Max

OdBm|

N
AT T

-10 dBm

-20 dBr|n/'
-30 dB

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.517 MHz | Power

16.46 dBm

Offs 0.50 dB
Att 30 dB
Ref 20.50 dBm

Mode :TX 11g channel 11

RBW 300 kHz
VBW 1 MHz
SWT 2.5ms

1RM |10 dBm

Max

OdBm|

-10 dBm

IR fparaa

T

-20 dBT‘;;J
-30 dBr

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.517 MHz | Power

16.11 dBm
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB RBW 300 kHz
Att 30dB VBW 1 MHz
Ref 20.50 dBm SWT 2.5nms
1RM 10 dBm
Max
0 dBm TR I R PO P Wl VP L Y gl p
1 | » BT ] PR A
-10 dBm ‘k
-20 dBm

-30 dBm }uf

-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.569 MHz | Power 16.39 dBm
Mode: TX 11n HT20 channel 6
Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz
Ref 20.50 dBm SWT 2.5ms
1RM |10 dBm

Max

N Py {4 & i
0 dBm| W ETEAS G eV Al e S vy
-10 dBm

-20 dBm \

M mm"’*“%

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.569 MHz | Power 15.63 dBm
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz
Ref 20.50 dBm SWT 2.5nms
1Rm |9 dBu‘.
Max ‘
0 dBm |

i M‘”MMWW“‘]U ""“WWMMM
-10 dBm

20 dBm /
:30 dB.|. / \'
|

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 27.0 MHz
Tx Channel

Standard: NONE
Bandwidth 17.569 MHz | Power 15.36 dBm

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTF19512088789W001 Page 62 of 71

13 Duty cycle

Test Requirement:
Test Method:

Test Limit:

Test Result:

Remark:

FCC CFR47 Part 15 Section 15.247

ANSI C63.10: 2013
N/A

PASS
EUT transmitting continuously
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14 Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10:2013

14.1 Test Procedure:

KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019 section 10.2

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section
Submit this plot.

14.2 Test Result:

Operation mode Channel Frequency Power Spectral e
(MHz) (dBm per 3kHz)

Low-2412 -7.87 8dBm per 3kHz

TX 11b Middle-2437 -7.90 8dBm per 3kHz
High-2462 -7.80 8dBm per 3kHz

Low-2412 -14.06 8dBm per 3kHz

TX 11g Middle-2437 -14.19 8dBm per 3kHz
High-2462 -14.27 8dBm per 3kHz

Low-2412 -13.73 8dBm per 3kHz

TX 11n HT20 Middle-2437 -15.01 8dBm per 3kHz
High-2462 -15.02 8dBm per 3kHz
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1Pk
Max
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Test Plot
Mode: TX 11b channel 1
Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -7.87 dBm
Ref 20.50 dBm SWT 1.75s 2.412639000 GHz
10 dBm
0 dBm
M1
M ull "

R W P T
=20 dBm J’d %\M‘L
=3B dBm %
-40 dBm
-50 dBm
-60 dBr|n
-70 dBm

CF 2.412 GHz

Span 16.0 MHz

1Pk
Max

Mode: TX 11b channel 6
Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -7.90 dBm
Ref 20.50 dBm SWT 1.75s 2.437766000 GHz
10 dBm
0 dBm

M1

-10 dBm WM\ ﬂw""w
200 (™ %
- m 14y Lw“m
-40 dBm
-50 dBm
-60 dBm
-70 dBr‘n

CF 2.437 GHz

Span 16.0 MHz
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -7.80 dBm
Ref 20.50 dBm SWT 1.75s 2.462703000 GHz
1Pk
Max 10 dBm
0 dBm
M1
T

wuw\

VAl

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 16.0 MHz

Mode :TX 11g channel 1

Offs 0.50 dB RBW 3 kHz

Att 30 dB VBW 10 kHz M1[1] -14.06 dBm

Ref 20.50 dBm SWT 2.8s 2.412250000 GHz
I\];Il;l)(( 10 dBm

0 dBm

-10 dBm -

20 aoin— bl a0 B

-30 dBm

|
/

-40 dBuJ:JI

W.

-60 dBm

hinnin]

-70 dBm

CF 2.412 GHz

Span 25.0 MHz
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Mode :TX 11g channel 6

Offs 0.50 dB RBW 3 kHz
Att 30dB VBW 10 kHz M1[1] -14.19 dBm
Ref 20.50 dBm SWT 2.8s 2.437599000 GHz
1Pk
Max 10 dBm
0 dBm
-10 dBm M1

20 dBr|n NTMPIWER I i jw
B |
Y, %““““%

F

ALk WAk 4
AR VAR I e

-60 dBm
-70 dBm
CF 2.437 GHz Span 25.0 MHz
Mode :TX 11g channel 11
Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -14.27 dBm
Ref 20.50 dBm SWT 2.8s 2.460703000 GHz
1Pk
Max 10 dBm
0 dBm
-10 dBm e
20 dBr|r i A I |M I M..kajﬂf_ﬁﬂﬂrh%w
|. r,uw., PAAAL L el b, \
-30 dBm

: )‘M !

-70 dBm

CF 2.462 GHz Span 25.0 MHz
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -13.73 dBm
Ref 20.50 dBm SWT 3s 2.405749000 GHz

1Pk

Max 10 dBm

0 dBm

-10 dBm L

-20 dB%WﬁWMMM%mMWJ%W

-30 dBm

-40 dBm |
-50 dBm } WI‘L‘

-70 dBm

CF 2.412 GHz Span 27.0 MHz

Mode: TX 11n HT20 channel 6

Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -15.01 dBm
Ref 20.50 dBm SWT 3s 2.430749000 GHz

1Pk

Max 10 dBm

0 dBm

-10 dBm ot

.nTh AL lﬂMM hhﬁﬂlﬁhn%ﬁm '

-20 dBT". )'-in)dlwuhruwuuuuv" i }‘J g i

-30 dBm /

-40 dBm h

) |
-50 dBm
M MMHMJM

-70 dBm

CF 2.437 GHz Span 27.0 MHz
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 3 kHz
Att 30dB VBW 10 kHz M1[1] -15.02 dBm
Ref 20.50 dBm SWT 3s 2.460707000 GHz
1Pk
Max 10 dBm
0 dBm
-10 dBm Pt
20 dBL kil .nhnlm MWU*”H,‘ UUJWLUWIW.W
30 dBm ﬂ‘ \4
'40 dBIII rf m
-50 dBm L‘-\w
WWM Jdd,
|| Y ke
-70 dBm
CF 2.462 GHz Span 27.0 MHz
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15 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. This

product has an integrated antenna fulfill the requirement of this section.
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16 RF Exposure

Remark: refer to MPE report: WTF19S12088789wW002.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTF19512088789W001 Page 71 of 71

17 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix-Q25-Photos.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



