TEST REPORT

Reference NO........ccceeeneeee. : WTD19S11079960W001 V1

FCCID oo :  2ADDH-139262

Applicant.......cccccoovieennne : Monoprice, Inc.

Address....cccocveeevrieeeeen, : 1 Pointe Dr Suite# 400 Brea, California, United States

Manufacturer .........cc....... :  Mansion Industry Co., Ltd.
No0.402, Xiangshan Rd., The 3rd Industrial Park, Luotian

Address....cooccveeeeeieeciiiee. : Community, Songgang Street, Baoan District, Shenzhen,
Guangdong, 518105 China

Product......cccovvviiiiiiiennen, : Wifi stream Music Receiver

Model(S). .cvrveeeriireieeienns : 139262

Brand Name...........cccuueee... . Monoprice

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

Date of Receipt sample.... : 2019-11-19

Date of TeSt ..cccceeverrcreeenne : 2019-11-20 to 2019-12-05

Date of Issue......ccccccveeenne : 2020-03-27

Test Result.......ccoccevennnen. : 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:

Pﬁ[ U'\)mdg

Ford Wang / Project Engineer Philo Zhong / Manager

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn Page 1 of 73



Reference No.: WTD19S11079960W001 V1 Page 2 of 73

AW N R

10

11

12

13
14

15
16
17

Contents

Page
(@0 @ Y = AN 1 1
(O00 ]\ I =1V 1O 2
REV IS ON HIS T O R Y oo s 3
GENERAL INFORMATION . ...ttt ettt et e ettt et e e e e et et e e e e e e eaeaees 4
4.1  GENERAL DESCRIPTION OF ELU. T . oottt oottt ettt et et e s e st e st e et e e et et e et e et eereeer e et nneneeenrees 4
4.2 DETAILS OF B T . oottt ettt et e et et et e et e e et e et e e e et e n et e r et e eae e et et e et e antenreeer e e e nnsenreenrees 4
4.3 CHANNEL LIS T ottt oee ottt ettt et e et e et e et e st e et e et et et e er e e et e et e eeseneeeneeeneeesae e et ee e et e antenreeereaenennsenreenres 5
B TESTIMODE ...oveieei et ettt e et e et e et e et e e e et e st e ree e e et e et et e et e ereeer e e s eeeseneeeneeeneeeeeeeeeeenee et e antenneeene e e nneeneeenreen 6
TEST SUMMARY oottt ettt e et et et e eeeeeeeseeeseseseeessee s s e e e s e s eeeeeeeeeeseese e e e e e e ee e e e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeereeees 7
EQUIPMENT USED DURING TEST ..ottt sttt e e s snbe e b s anaeennns 8
8.1 EQUIPIMENTS LIST ottt it ettt ettt et e ee st e et e et et e et et e eatees e e et e et eeseeeeesteesteeseeeeeeeaaeeneeeeeeaneenntenseeneanneneeenreenrees 8
6.2 DESCRIPTION OF SUPPORT UNITS ..oiiueiiteeiteet et ettt atestteeeeesesseseeesteesteesseessesesssessaesaneeastesseeesessesseseesrees 9
5.3 MEASUREMENT UNCERTAINTY ooveiueeieeieeseeeetsestaeesaesareesseesseasessesssesseesseessesssesasssessssssssesstesseessesssesssesieesees 9
6.4  TEST EQUIPMENT CALIBRATION ...eouviiteettteeteeteetaeessesaeesseesseesessessesseesseessesseesesssesssesaneesseesseeereassesseseesrees 9
CONDUCTED EMISSION ..ottt ettt e e e e s st e e s e e s s ab bbbt e e s e e s s e bbb b e et s aessesabbbabeeeeesssasbbebeeasas 10
A R O B D O =1 1 ) 10
A = U BT = 0T 10
7.3 MEASUREMENT DESCRIPTION ....viiitiiitiiitiiisieesetteettesteettsstesttesseestessesssassssssstsssessssessssstesssesseesteestessesssesssessses 10
7.4 CONDUCTED EMISSION TEST RESULT ..uviiiiiiiitii ettt e et testteste ettt s sassassatssttsstt et s ssbesstesbaesbeestessessesssesanes 11
RADIATED EMISSIONS . ... ——————— 13
8.1 EUT OPERATION. ... ctteetteteeteeetesteesteesteeete s eeses st e att e et e e st eesesteeseeeseeeseeesessasesatseaeeereeateasbeessesseestaeseeeseneseesaesanes 13
8.2 T EST SETUP oottt ettt ettt e st et e et e et e e et e et e e et e e bt e e e st e e seeesteesaeeseeeaseaateeateeae et e aabeesbeseeeseeereeerenereesaesaaes 14
8.3 SPECTRUM ANALYZER SETUP ..c.veiitieitieittseet st steatteetteestssasteesteesteesasssasssssatssatesstessessesssesseesreeseeesenssessesanes 15
8.4 TEST PROCEDURE
gg gORRECTED PLITUDE & MARGIN CALCULATION ...

. UMMARY OF TEST RESULTS ..uititiiiieitiestieiee st s etsastsstsstssttestaestesstessaestasstessaessessesssessrtssssestesssesstesseesressrees 1
CONDUCTED SPURIOUS EMISSIONS .....ccoooiiiiiiiniiieissisesssessssessssessssssssssses s sssessssssssssssnens 30
0.1 TEST PROCEDURE ....occttittitieitteitee sttt ettt st st s st e ett e et e e bt ea e st teshee st e e seeeeesaesabessbe e et e et e esb e st b e st eesbeesbeeseeeressaesanes 30
ST =y = {1 e TR 31
BAND EDGE MEASUREMENT ..o ————— 43
10.1 TEST PRODUCE .....vtitee sttt ettt ettt et e et e et e e e st e s et e s et e saeesaeeeeseeseateetee et e eeteeetaseeesteeseeeseneeesasesaessreenreenreans 43
10.2 TE ST RESULT wuttiutitteettee st e ettt et s e e et e ete et e e e saeesteesteesaeesaeeaeeseesaateeseeaseeaseesteseeeseeeseeeseneessaessaeesreenteenreans 44
6 DB BANDWIDTH AND 99% BANDWIDTH MEASUREMENT .....oooiviiiiiiieteeeeeeeeeeeeteeeteeeneeeeeeeeenenens 48
11.1 T E ST P ROCEDURE: ... .cveettte et eett ettt e et eereeesee s eesereeesteeseeesaeeeseees et eereease e st ensesesesseesseeseeesnesseaeseneenreenreens 48
11.2 T E ST RESULT . tttittette et eee et e et e et e e et e eae e e st et eeeeseeesteeseeeeaeeseaeeeeateanteas e e st enseseseneeeneeeseeeeneseeanesaneenreenreens 48
MAXIMUM PEAK CONDUCTED OUTPUT POWER.......oo oottt 55
121 TEST PROCEDURE ... .ctteitteittittittsts st e ete e bt e st e sttesteesteesaeesasasessaessaeeate et e estesstesbeesbeesbeeseeetsssessressbeenteenteans 55
12.2 LSS R =S TUTI TP TOTTRTRTI 56
DUTY CY CLE .o ————— 63
POWER SPECTRAL DENSITY ottt ettt ettt e e e s sttt e e s e s s s e bbb e e e s e s s s abb bt e e e s esssasbbbaneseessaes 64
141 TEST PROCEDURE ... .ctteitteittittittsts st e ete e bt e st e sttesteesteesaeesasasessaessaeeate et e estesstesbeesbeesbeeseeetsssessressbeenteenteans 64
14.2 LSS RSSO TRTIN 64
ANTENNA REQUIREMENT ...ttt ettt etttk e e nbe ek e et e e bb e e be e e nbbeenbee e nbbeenbne et 71
R EXP O SURE ... ..o s 71
PHOTOGRAPHS OF TEST SETUP AND EUT . oot 73

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



Reference No.: WTD19S11079960W001 V1

3 Revision History

Page 3 of 73

Date of Date of
Test report No. Receipt Date of Test Issue Purpose Comment Approved
sample
2019-11-20
WIDTSSTIOTO | 5019-11-19 | t02019-12- | 20191206 | original - Repalced
960W001 05
2019-11-20
WTDT9SH11079 | 50191119 | t02019-12- | 2020-03-27 | viersion 1 | Updated Valid
960W001 V/1 05

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




Reference No.: WTD19S11079960W001 V1 Page 4 of 73

4.1

4.2

General Information

General Description of E.U.T.

Product:

Model(s):

Model Description:
Wi-Fi Specification:
Hardware Version:
Software Version:

Highest frequency
(Exclude Radio):

Storage Location:

Note:

Details of E.U.T.

Operation Frequency:

Max. RF output power:

Type of Modulation:

Antenna installation:

Antenna Gain:
Ratings:
Adapter:

Wifi stream Music Receiver
139262

N/A

2.4G-802.11b/g/n HT20/n HT40
MAP-KWS120180718 V1.1

release 3.5.3612.17

1.25GHz

Internal Storage

N/A

WiFi:
802.11b/g/n HT20: 2412~2462MHz
802.11n HT40: 2422~2452MHz

WiFi(2.4G): 22.53dBm
WiFi: CCK, OFDM

WiFi: Fixed antenna

WiFi(2.4G): 3.7dBi
Powered by the POE

Sale without adatper

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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44 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
. 802.11¢g 6 Mbps 1/6/11 X
Maximum Peak Output Power
802.11n HT20 MCSO0 1/6/11 >
802.11n HT40 MCSO0 3/6/9 X
802.11b 1 Mbps 1/6/11 X
802.11¢g 6 Mbps 1/6/11 X
Power Spectral Density
802.11n HT20 MCSO0 1/6/11 X
802.11n HT40 MCSO0 3/6/9 X
802.11b 1 Mbps 1/6/11 X
802.11¢g 6 Mbps 1/6/11 X
6dB Bandwidth
802.11n HT20 MCSO0 1/6/11 X
802.11n HT40 MCSO0 3/6/9 X
802.11b 1 Mbps 1/6/11 X
802.11¢g 6 Mbps 1/6/11 X
Band Edge
802.11n HT20 MCSO0 1/6/11 >
802.11n HT40 MCSO0 3/6/9 X
802.11b 1 Mbps 1/6/11 X
i i o 802.11¢g 6 Mbps 1/6/11 X
Transmitter Spurious Emissions
802.11n HT20 MCSO0 1/6/11 X
802.11n HT40 MCS0 3/6/9 X

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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5 Test Summary
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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.
http://www.waltek.com.cn




Reference No.: WTD19S11079960W001 V1 Page 8 of 73
6 Equipment Used during Test
6.1 Equipments List
Conducted Emissions Test Site 1#
Led Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
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#
LE= Calibration
Iltem 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#
LE= Calibration
Iltem 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 T”"’%\rﬁg’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 Broaﬁ;?:gga'*om SCHWARZBECK | BBHA 9120 D 667 2019-04-09 | 2020-04-08
6 Broag;ltt’:::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#
L Calibration
Iltem 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"oirﬁg’nandaba”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
Item 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 N9010A  |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.
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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
0.15t0 0. 66 to 56* 56 to 46*

0. tob 56 46
5 030 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

An initial pre-scan was performed on the live and neutral lines.
Worst Mode: WIFI mode ( 802.11b mode low channel )

Live line:
B0LD BV
Limit: —
! AYG: —
70 ' f
&0 5
|
50 5
|
40
20
L] n h N . It
7 : o : ; ;_l] i
e Lo : !
20 |l ;“Wi\:,rg“qmn‘,g;\;q:;mﬁirww’*m et R peak
Lo ! Y ! !
: k : :
10 o ;_.:JJMH# EVE
0.0 ; L ; ; ; . | |
0.150 05 5 300 MHz
Freq. Reading | Factor | Result | Limit [Margin
No- | mHz) | @Buv) | (dB) | (dBuv) | dBuv |(@B) | DSt | Remat
1 01700 1596 1029 2625 64 96 |-38.71| QP
2 0.1700( 1067 10.29 2096 5496 |-34.00] AVG
3 0.2100( 1550 10.34 2584 6320 |-37.36) QP
4 0.2100( 1039 10.34 2073 5320 |-32.47| AVG
o 0.4660( 13.26 10.42 2368 5658 |-32.90( QP
6 0.4660 827 10.42 18.69 4658 | -27.89] AVG
7 1.0900 1433 10.44 24 77 5600 [-31.23] QP
8 1.0900 912 10.44 19.56 4600 | -26.44| AVG
9 1.5500| 1667 10.49 2716 56.00 | -268.84) QP
10 1.5500( 1148 10.49 2197 46.00 | -24.03| AVG
11 24 5780( 16.44 10.53 2697 60.00 [-33.03] QP
12 24 5780 1573 10.53 26.26 5000 [-23.74] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
E0.0 dBuY
Limit: —
: AVG_ —
70 :
[} i
|
Bl '
|
40
MW Fkepon IS SR U
LI o
30 8 5 e :; # L ;
Rt VPR T SN SR S - ST IOPROR o WS OV L SN NN SO SUAE S SR SO SR
s * er ":"-hwur’\\:\.fwr..mg\w}"UTE?‘W H!\"\-q : peak
10 W‘"‘“‘“ﬂw\rw waﬁthmrde AVE
oo L L
0.750 05 5 0 WHz
Freq. Reading | Factor | Result | Limit [Margin
No- | mHz) | (@Buv) | (dB) | (dBuv) | dBuv |(dB) | DeEeter| Reme
1 026200 14.99 10.39 25.38 61.36 [-35.98| QP
2 02620 995 10.39 20.34 51.36 [-31.02] AVG
3 0.3899| 13864 10.42 2406 58.06 |-34.00f QP
4 0.3899| 860 10.42 19.02 4806 |-29.04| AVG
5 07019 13.08 10.44 2352 5600 |-32.48| QP
[ 07019 825 10.44 18.69 4600 |-27.31| AVG
7 1.1180| 1421 10.44 24 65 5600 [-31.35| QP
8 1.1180| 915 10.44 19.59 46.00 |[-26.41] AVG
9 1.6460| 16.57 10.50 27.07 56.00 [-28.93] QP
10 1.6460| 11.38 10.50 21.68 46.00 |-24.12] AVG
11 24 5780 11.76 10.53 2229 60.00 [-37.71] QP
12 24 5780 10.09 10.53 20.62 50.00 [-29.38| AVG

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




Reference No.: WTD19S11079960W001 V1 Page 13 of 73

8 Radiated Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10:2013
Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uv/m Distance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log*%FkH2)) 4 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 20log!"®?
88 ~ 216 150 3 150 20log"®”
216 ~ 960 200 3 200 20log®®
Above 960 500 3 500 20log®™

8.1 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.

Waltek Services (Shenzhen) Co.,Ltd.
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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.
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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 17 of 73

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 25.28 QP 21.84 40.00 7.12 29.54 -22.42
15.730 25.87 QP 21.35 40.00 7.22 29.54 -22.32
25.680 24.61 QP 20.67 40.00 5.28 29.54 -24.26
802.11g
6.021 2542 QP 21.84 40.00 7.26 29.54 -22.28
15.730 24.85 QP 21.35 40.00 6.20 29.54 -23.34
25.680 25.30 QP 20.67 40.00 5.97 29.54 -23.57
802.11n(HT20)
6.021 25.06 QP 21.84 40.00 6.90 29.54 -22.64
15.730 24.89 QP 21.35 40.00 6.24 29.54 -23.30
25.680 25.11 QP 20.67 40.00 5.78 29.54 -23.76
802.11n(HT40)
6.021 25.33 QP 21.84 40.00 7.17 29.54 -22.37
15.730 24.76 QP 21.35 40.00 6.11 29.54 -23.43
25.680 25.09 QP 20.67 40.00 5.76 29.54 -23.78

Waltek Services (Shenzhen) Co.,Ltd.
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Test Frequency : 30MHz ~ 8GHz

Page 18 of 73

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: Low Channel 2412MHz

223.45 35.19 QP 155 1.1 H -11.62 23.57 46.00 -22.43
223.45 50.66 QP 198 1.6 \Y -11.62 39.04 46.00 -6.96
4824.00 46.30 PK 137 1.6 \ -1.06 45.24 74.00 -28.76
4824.00 40.63 Ave 137 1.6 \Y -1.06 39.57 54.00 -14.43
7236.00 41.81 PK 167 1.3 H 1.33 43.14 74.00 -30.86
7236.00 41.96 Ave 167 1.3 H 1.33 43.29 54.00 -10.71
2310.68 45.02 PK 7 1.9 \Y% -13.19 31.83 74.00 -42.17
2310.68 37.15 Ave 7 1.9 \Y% -13.19 23.96 54.00 -30.04
2379.36 42.15 PK 256 1.7 H -13.14 29.01 74.00 -44.99
2379.36 37.70 Ave 256 1.7 H -13.14 24.56 54.00 -29.44
2488.14 44.82 PK 247 1.1 Vv -13.08 31.74 74.00 -42.26
2488.14 38.40 Ave 247 1.1 \ -13.08 25.32 54.00 -28.68

Waltek Services (Shenzhen) Co.,Ltd.
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Page 19 of 73

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 33.72 QP 240 2.0 H -11.62 22.10 46.00 -23.90
223.45 51.44 QP 99 1.5 \Y -11.62 39.82 46.00 -6.18
4874.00 45.86 PK 230 1.8 \Y -0.62 45.24 74.00 -28.76
4874.00 41.45 Ave 230 1.8 \Y -0.62 40.83 54.00 -13.17
7311.00 41.06 PK 359 1.8 H 2.21 43.27 74.00 -30.73
7311.00 41.12 Ave 359 1.8 H 2.21 43.33 54.00 -10.67
2310.12 46.65 PK 167 1.6 vV -13.19 33.46 74.00 -40.54
2310.12 37.28 Ave 167 1.6 \ -13.19 24.09 54.00 -29.91
2360.38 43.00 PK 76 1.3 H -13.14 29.86 74.00 -44.14
2360.38 38.14 Ave 76 1.3 H -13.14 25.00 54.00 -29.00
2498.07 42.23 PK 235 1.7 Vv -13.08 29.15 74.00 -44.85
2498.07 36.49 Ave 235 1.7 \ -13.08 23.41 54.00 -30.59
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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)

11b: High Channel 2462MHz

223.45 32.51 QP 317 1.8 H -11.62 20.89 46.00 -25.11
223.45 52.59 QP 76 1.6 \Y -11.62 40.97 46.00 -5.03
4924.00 45.26 PK 256 1.7 \Y -0.24 45.02 74.00 -28.98
4924.00 40.31 Ave 256 1.7 \Y -0.24 40.07 54.00 -13.93
7386.00 40.08 PK 319 2.0 H 2.84 42.92 74.00 -31.08
7386.00 39.91 Ave 319 2.0 H 2.84 42.75 54.00 -11.25
2344.25 45.46 PK 89 1.9 \Y% -13.19 32.27 74.00 -41.73
2344.25 38.55 Ave 89 1.9 \ -13.19 25.36 54.00 -28.64
2387.82 43.02 PK 309 1.7 H -13.14 29.88 74.00 -44.12
2387.82 36.61 Ave 309 1.7 H -13.14 23.47 54.00 -30.53
2490.70 43.92 PK 78 1.8 Vv -13.08 30.84 74.00 -43.16
2490.70 38.87 Ave 78 1.8 \ -13.08 25.79 54.00 -28.21

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




Reference No.: WTD19S11079960W001 V1

Page 21 of 73

RX Antenna SO0 Pert

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

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

11g: Low Channel 2412MHz

223.45 32.78 QP 100 1.2 H -11.62 21.16 46.00 -24.84
223.45 53.84 QP 326 1.4 \Y -11.62 42.22 46.00 -3.78
4824.00 45.72 PK 178 1.5 \Y -1.06 44.66 74.00 -29.34
4824.00 40.12 Ave 178 1.5 \Y -1.06 39.06 54.00 -14.94
7236.00 40.53 PK 273 1.5 H 1.33 41.86 74.00 -32.14
7236.00 39.27 Ave 273 1.5 H 1.33 40.60 54.00 -13.40
2317.85 45.90 PK 63 1.2 \Y% -13.19 32.71 74.00 -41.29
2317.85 38.98 Ave 63 1.2 \ -13.19 25.79 54.00 -28.21
2370.37 44.37 PK 273 1.5 H -13.14 31.23 74.00 -42.77
2370.37 37.13 Ave 273 1.5 H -13.14 23.99 54.00 -30.01
2487.11 42.83 PK 190 1.4 Vv -13.08 29.75 74.00 -44.25
2487.11 37.69 Ave 190 1.4 \ -13.08 24.61 54.00 -29.39

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




Reference No.: WTD19S11079960W001 V1 Page 22 of 73
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 32.21 QP 72 1.6 H -11.62 20.59 46.00 -25.41
223.45 55.20 QP 5 1.9 \Y -11.62 43.58 46.00 -2.42
4874.00 45.54 PK 104 1.5 \Y -0.62 44.92 74.00 -29.08
4874.00 41.17 Ave 104 1.5 \Y -0.62 40.55 54.00 -13.45
7311.00 40.11 PK 160 1.5 H 2.21 42.32 74.00 -31.68
7311.00 38.42 Ave 160 1.5 H 2.21 40.63 54.00 -13.37
2348.72 46.04 PK 243 1.8 vV -13.19 32.85 74.00 -41.15
2348.72 37.60 Ave 243 1.8 \ -13.19 24.41 54.00 -29.59
2356.92 42.59 PK 2 1.8 H -13.14 29.45 74.00 -44.55
2356.92 38.12 Ave 2 1.8 H -13.14 24 .98 54.00 -29.02
2489.57 44.22 PK 35 1.8 Vv -13.08 31.14 74.00 -42.86
2489.57 37.32 Ave 35 1.8 \ -13.08 2424 54.00 -29.76
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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: High Channel 2462MHz

223.45 32.90 QP 129 1.3 H -11.62 21.28 46.00 -24.72
223.45 56.69 QP 72 1.7 \Y -11.62 45.07 46.00 -0.93
4924.00 47.04 PK 237 1.5 \Y -0.24 46.80 74.00 -27.20
4924.00 41.12 Ave 237 1.5 \Y -0.24 40.88 54.00 -13.12
7386.00 41.43 PK 63 1.3 H 2.84 44.27 74.00 -29.73
7386.00 37.45 Ave 63 1.3 H 2.84 40.29 54.00 -13.71
2317.10 45.50 PK 240 1.6 vV -13.19 32.31 74.00 -41.69
2317.10 39.28 Ave 240 1.6 \ -13.19 26.09 54.00 -27.91
2350.19 42.35 PK 97 1.1 H -13.14 29.21 74.00 -44.79
2350.19 38.06 Ave 97 1.1 H -13.14 24.92 54.00 -29.08
2489.44 44.66 PK 179 1.0 Vv -13.08 31.58 74.00 -42.42
2489.44 3717 Ave 179 1.0 \ -13.08 24.09 54.00 -29.91
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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)

11n20: Low Channel 2412MHz

223.45 33.07 QP 321 1.8 H -11.62 21.45 46.00 -24.55
223.45 56.64 QP 356 1.5 \Y -11.62 45.02 46.00 -0.98
4824.00 45.66 PK 66 1.9 \Y -1.06 44.60 74.00 -29.40
4824.00 39.83 Ave 66 1.9 \Y -1.06 38.77 54.00 -15.23
7236.00 42.74 PK 50 1.8 H 1.33 44.07 74.00 -29.93
7236.00 38.95 Ave 50 1.8 H 1.33 40.28 54.00 -13.72
2330.51 45.97 PK 165 1.2 vV -13.19 32.78 74.00 -41.22
2330.51 37.20 Ave 165 1.2 \ -13.19 24.01 54.00 -29.99
2387.77 42.06 PK 139 1.1 H -13.14 28.92 74.00 -45.08
2387.77 36.99 Ave 139 1.1 H -13.14 23.85 54.00 -30.15
2488.77 43.69 PK 313 1.6 Vv -13.08 30.61 74.00 -43.39
2488.77 37.35 Ave 313 1.6 \ -13.08 24.27 54.00 -29.73
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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 33.76 QP 284 1.8 H -11.62 22.14 46.00 -23.86

223.45 57.41 QP 260 1.6 \Y -11.62 45.79 46.00 -0.21
4874.00 44.76 PK 49 1.7 \Y -0.62 4414 74.00 -29.86
4874.00 38.65 Ave 49 1.7 \ -0.62 38.03 54.00 -15.97
7311.00 44.01 PK 41 1.8 H 2.21 46.22 74.00 -27.78
7311.00 38.95 Ave 41 1.8 H 2.21 41.16 54.00 -12.84
2315.31 46.79 PK 284 1.7 vV -13.19 33.60 74.00 -40.40
2315.31 37.89 Ave 284 1.7 \ -13.19 24.70 54.00 -29.30
2364.51 42.74 PK 56 1.9 H -13.14 29.60 74.00 -44.40
2364.51 36.96 Ave 56 1.9 H -13.14 23.82 54.00 -30.18
2490.47 44.36 PK 263 1.3 Vv -13.08 31.28 74.00 -42.72
2490.47 36.24 Ave 263 1.3 \ -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 34.63 QP 65 1.3 H -11.62 23.01 46.00 -22.99

223.45 56.01 QP 307 1.7 \Y -11.62 44.39 46.00 -1.61
4924.00 43.83 PK 85 1.4 \Y -0.24 43.59 74.00 -30.41
4924.00 38.97 Ave 85 1.4 \Y -0.24 38.73 54.00 -15.27
7386.00 44.91 PK 114 1.1 H 2.84 47.75 74.00 -26.25
7386.00 39.35 Ave 114 1.1 H 2.84 42.19 54.00 -11.81
2347.62 46.02 PK 329 1.8 vV -13.19 32.83 74.00 -41.17
2347.62 37.82 Ave 329 1.8 \ -13.19 24.63 54.00 -29.37
2366.40 43.38 PK 96 1.9 H -13.14 30.24 74.00 -43.76
2366.40 37.30 Ave 96 1.9 H -13.14 24.16 54.00 -29.84
2487.16 43.22 PK 166 1.2 Vv -13.08 30.14 74.00 -43.86
2487.16 38.18 Ave 166 1.2 \ -13.08 25.10 54.00 -28.90
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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)

11n40: Low Channel 2422MHz

223.45 35.12 QP 281 1.3 H -11.62 23.50 46.00 -22.50
223.45 56.62 QP 289 1.1 \Y -11.62 45.00 46.00 -1.00
4844.00 41.05 PK 65 1.7 \Y -1.06 39.99 74.00 -34.01
4844.00 36.40 Ave 65 1.7 \ -1.06 35.34 54.00 -18.66
7266.00 43.65 PK 335 1.9 H 1.33 44.98 74.00 -29.02
7266.00 37.47 Ave 335 1.9 H 1.33 38.80 54.00 -15.20
2335.07 45.48 PK 149 1.8 vV -13.19 32.29 74.00 -41.71
2335.07 38.96 Ave 149 1.8 \ -13.19 25.77 54.00 -28.23
2362.40 43.68 PK 92 1.8 H -13.14 30.54 74.00 -43.46
2362.40 38.65 Ave 92 1.8 H -13.14 25.51 54.00 -28.49
2485.41 42.58 PK 302 1.2 Vv -13.08 29.50 74.00 -44.50
2485.41 38.80 Ave 302 1.2 \ -13.08 25.72 54.00 -28.28
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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)

11n40: Middle Channel 2437MHz

223.45 34.37 QP 316 1.5 H -11.62 22.75 46.00 -23.25
223.45 56.09 QP 15 1.7 \Y -11.62 44 .47 46.00 -1.53
4874.00 41.11 PK 299 1.9 \Y -0.62 40.49 74.00 -33.51
4874.00 35.94 Ave 299 1.9 \ -0.62 35.32 54.00 -18.68
7311.00 43.65 PK 181 1.7 H 2.21 45.86 74.00 -28.14
7311.00 38.32 Ave 181 1.7 H 2.21 40.53 54.00 -13.47
2334.04 46.15 PK 152 1.9 vV -13.19 32.96 74.00 -41.04
2334.04 38.04 Ave 152 1.9 \ -13.19 24.85 54.00 -29.15
2356.48 44.97 PK 26 1.1 H -13.14 31.83 74.00 -42.17
2356.48 38.12 Ave 26 1.1 H -13.14 24.98 54.00 -29.02
2485.36 42.27 PK 9 1.9 \Y% -13.08 29.19 74.00 -44.81
2485.36 37.05 Ave 9 1.9 \Y% -13.08 23.97 54.00 -30.03
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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)

11n40: High Channel 2452MHz

223.45 34.19 QP 29 1.1 H -11.62 22.57 46.00 -23.43
223.45 56.48 QP 270 1.2 \Y -11.62 44.86 46.00 -1.14
4904.00 40.32 PK 58 1.3 \Y -0.24 40.08 74.00 -33.92
4904.00 36.87 Ave 58 1.3 \Y -0.24 36.63 54.00 -17.37
7356.00 42.80 PK 321 1.6 H 2.84 45.64 74.00 -28.36
7356.00 38.55 Ave 321 1.6 H 2.84 41.39 54.00 -12.61
2346.83 46.36 PK 280 1.6 vV -13.19 33.17 74.00 -40.83
2346.83 38.35 Ave 280 1.6 \ -13.19 25.16 54.00 -28.84
2360.26 42.67 PK 119 1.2 H -13.14 29.53 74.00 -44 .47
2360.26 37.77 Ave 119 1.2 H -13.14 24.63 54.00 -29.37
2490.22 43.94 PK 226 1.2 Vv -13.08 30.86 74.00 -43.14
2490.22 38.36 Ave 226 1.2 \ -13.08 25.28 54.00 -28.72

Test Frequency: 8GHz~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 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:
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

Page 31 of 73

9KHz — 30MHz
802.11b
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -41.02 dBm
Ref 10.50 dBm SWT 5ms 638.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-60 dBm e
AT R [P Lo o A A A AL b et
-70 dBm
-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] -41.47 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
-60 dBm A AT Ao
Bl ks o Tl LR R RTHTN NISTTE
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
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High Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -41.23 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
max |9 dBm

-10 dBm

-20 dBm

-60 dBm sy

-70 dBm

-80 dBm

Start 9.0 kHz Stop 30.0 MHz

802.11g

Low Channel

Offs 0.50 dB REW 100 kHz
Att 20dB VBW 300 kHz M1[1] -40.49 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz

1Pk

Max 0 dBm

-10 dBm

-20 dBm

-30 dBm

1|
O dBIII

-5 Bm

60 dB'|' ' A AT A B T P SR PR TR

-70 dBm

-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] -40.69 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm

-70 dBm

-80 dBm

Start 9.0 kHz Stop 30.0 MHz

High Channel

Offs 0.50 dB REW 100 kHz
Att 20dB VBW 300 kHz M1[1] -40.28 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz

1Pk
Max

-60 dBm A e

-70 dBm

-80 dBm

Start 9.0 kHz Stop 30.0 MHz
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1Pk
Max

802.11n HT20

Low Channel

Offs 0.50 dB RBW 100 kHz
Att 20dB VBW 300 kHz M1[1]
Ref 10.50 dBm SWT 5ms

Page 34 of 73

-39.87 dBm
578.000000000 kHz

-60 dBm

-70 dBm

R LT v T e N Y AN by n bt A L

-80 dBm

Start 9.0 kHz

Stop 30.0 MHz

1Pk
Max

Middle Channel

Offs 0.50 dB
Att 20dB
Ref 10.50 dBm

REW 100 kHz
VBW 300 kHz
SWT 5ms

M1[1]

-41.51 dBm
578.000000000 kHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

,
0 dBm

-5 Bm

-60 dBm

-70 dBm

-80 dBm
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High Channel

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M1[1] -40.47 dBm

Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
max |9 dBm

-10 dBm

-20 dBm

_60 dBIII "‘UIU.UW ‘MM
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
802.11n HT40
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -40.47 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dEm
-10 dBm
-20 dBm

-60 dBm

b R T VTN Y RO U Y AP I
-70 dBm
-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] -42.30 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
1
HAR A et ket A ikt
-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] -39.61 dBm
Ref 10.50 dBm SWT 5ms 578.000000000 kHz
1Pk
Max 0 dBm
-10 dBm
-20 dBm
i
-60 dBm .'L%WWWJM
NJ}W}M«_MJ.{ g, ""«.'.“.-—'1"- Poapldafun, Hyl [T KN
-70 dBm
-80 dBm
Start 9.0 kHz Stop 30.0 MHz
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High Channel
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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

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M2[1] -31.72 dBm
Batt Ref 20.50 dBm SWT 15ms 2.397060000 GHz
‘ M1[1] | -38.01 dBm
2.400000000 GHz
:’E‘T 10 dBm
D1 5.720 dBm ﬂh
0 dBm T ]
-10 dBm f
-20 dBm ] \.l
D2 -24.280 dBm
2| |
-30 dBm
! [
_40 dBIII { |J l.l
-50 dBm
Mw@-"ut xlv Lnda mpww
-70 dBm
fi

Start 2.31 GHz

Stop 2.432 GHz

TX 11b: Band edge-right side

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M2[1] -51.33 dBm
Patt Ref 20.50 dBm SWT 10ms 2.488710000 GHz
‘ M1[1] -53.55 dBm

Rm| o] 2.483500000 GHz

Max D1 6.770 dBm
o w‘“‘aumk.

-10 dBr|1". P}Af

D2 -23.230 dBm \

Vay
"\

-50 dBm PR
N 9
-60 dBm
-70 dBm
F1
il
Start 2.442 GHz Stop 2.5 GHz
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1Rm
Max

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M2[1] -29.16 dBm
Patt Ref 20.50 dBm SWT 15ms 2.399250000 GHz
‘ M1[1] | -29.23 dBm
2.400000000 GHz
10 dBm
T dBmRL 2.150 dBm ’%
-10 dBm
-20 dBm k
w .
30 dBm-Dz -27.850 dBm 7 \ru»x
-40 dBm u/"'y
-50 dBm
TR TS PP\ N poevepem ¥} 1 --LWW
-60 dBm
-70 dBm
i
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TX 11g: Band edge-left side

Start 2.31 GHz

Stop 2.432 GHz

1Rm
Max

TX 11g: Band edge-right side

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M2[1] -43.71 dBm
Patt Ref 20.50 dBm SWT 10ms 2.483620000 GHz
‘ M1[1] -43.79 dBm
2.483500000 GHz
10 dEBm
D1 3.710 dBm
0 dBm- 4
-10 dBm
-20 dBm 'JJ i
o |
D2 -26.290 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

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] -28.38 dBm
Patt Ref 20.50 dBm SWT 15ms 2.399490000 GHz
‘ M1[1] -28.74 dBm
1RM 2.400000000 GHz
Max 10 dEBm
OdBI"I'u D1 2.250 dBIII ﬁm.l_i[&nlvulw
-10 dBm } ]I\
-20 dBm
" X
30 dBm D2 -27.750 dBm },N ll*im{\
'40 dBIII /}fy&w
'SO dBIII ﬂ;
] L AL ‘vl-vil'-"l‘ rlk-\db"w
-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 30 dB * VBW 300 kHz M2[1] -40.99 dBm
Patt Ref 20.50 dBm SWT 10ms 2.483850000 GHz
‘ M1[1] -39.37 dBm
1RM 2.483500000 GHz
Max 10 dEBm
D1 3.900 dBm
0 dBrm ”MAHM
-10 dBm Jr
-20 dBm
W
02 -26.100 dBmy
'3 Tl
-40 dBm !
-50 dBm
A P A
-60 dBm
-70 dBm
F1
i
Start 2.442 GHz Stop 2.5 GHz
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TX 11n HT40: Band edge-left side

®

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M2[1] -31.13 dBm
Patt Ref 20.50 dBm SWT 15ms 2.398290000 GHz
‘ M1[1] -32.52 dBm
1RM 2.400000000 GHz
Max 10 dEBm
D1 -0.200 dBm M
-10 dBm [WMJ W\
-20 dBm
| " \
—36-dBm—D2 -30.200 dBm u'q%\
-40 dB "M
i V’J"
-50 dBm 'v"}ﬂr
MMM
-60 dBm
-70 dBm

Start 2.31 GHz

Stop 2.452 GHz

TX 11n HT40: Band edge-right side

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M2[1] -35.82 dBm
Patt Ref 20.50 dBm SWT 10ms 2.484510000 GHz
‘ M1[1] -36.78 dBm
1RmM 2.483500000 GHz
Max | 10 dBm
D1 1.250 dBmg—=— v
-10 dBm ” M""
J ” |
-20 dBm lg(
Wé_ | D2 -28.750 dBm: ¢
| “sz
-40 dBm n"%
-50 dBm
-60 dBm
-70 dBm
F1
[l
Start 2.422 GHz Stop 2.5 GHz
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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 10.060 14.052

TX11b Channel 6 10.060 14.020
Channel 11 10.060 14.084

Channel 1 15.120 16.367

TX 11g Channel 6 15.120 16.317
Channel 11 15.120 16.367

Channel 1 15.144 17.569

TX11n HT20 Channel 6 15.144 17.515
Channel 11 15.144 17.569

Channel 3 35.020 35.679

TX 11n HT40 Channel 6 35.020 35.679
Channel 9 32.600 35.679
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Test result plot:
Mode: TX 11b channel 1

®

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz D1[1] 0.57 dB
Ref 20.50 dBm SWT 2.5ms 10.060000000 MHz
‘ Occ Bw 14.051896208 MHz
1Pk Mi[1] 3.02 dBm
Max [F9-9BmD1 9[“?1.‘10 d‘E‘n;. nM’”MW\ /WAU&Q&WDO GHz
v T1[1] A .
D273.210 dBm T/
0 dBint = 2.40500
T2[1] .
*10 dBm 2.419057884 GH
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Span 16.0 MHz

Mode: TX 11b channel 6

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] -0.17 dB
Ref 20.50 dBm SWT 2.5ms 10.060000000 MHz
‘ Occ Bw  14.019960080 MHz
1Pk M1[1] 3.33 dBm
Max F9-4Bmp1 %@fo dAB.IH.WwW\ WW.43&19540[]0 GHz
0273.150 dBm T1[1] o - 3.24_dBm|
; : t v
0 Bk Y 2.42997
T2[1] .
10 dBm 2.4439%4012 G
-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] 0.66 dB
Patt Ref 20.50 dBm SWT 2.5ns 10.060000000 MHz
‘ Occ Bw 14.083832335 MHz
1Pk Mi[1] 2.51 dBm
Max H10-dBmp; IlCl d..B_'H.J'lM \ W.ﬁiSDﬁleZUUO GHz
—D2¥2.910 dBm Tl ey — 5- 03 dBm
0 dBm v 2.45
T2[1]
10 dBm 2.468
-20 dBm
-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] 1.39 dB
Patt Ref 20.50 dBm SWT 2.5ms 15.120000000 MHz
‘ Occ Bw  16.367265469 MHz
1Pk M1[1] 1.71 dBm
Max L9dBm- e Em 2.404415000 GHz
: b sabelata 1 .-1.58 dBm

1‘ 2N, .
DR1% 150 dBmpve ]

0 dBm 16367 GHz

T2[1]

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 25.0 MHz

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




Reference No.: WTD19S11079960W001 V1

®

"

Batt

1Pk
Max
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Mode: TX 11g channel 6

Offs 0.50 dB * RBW 100 kHz
Att 30dB *VBW 300 kHz D1[1] -0.40 dB
Ref 20.50 dBm SWT 2.5ms 15.120000000 MHz
| Occ Bw  16.317365269 MHz
M1[1] 2.39 dBm
10 dBm=— 50 dBm 2.429415000 GHz
d 1{11_91*0 dBr 'ILW"‘""F"""‘. -0.78 dBm
0 dBmT—""frur~ 16367 GHz
T2[1] -0.92 dBm

2.445133733 GHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 25.0 MHz

"

Batt

1Pk
Max

Mode: TX 11g channel 11

Offs 0.50 dB * RBW 100 kHz

Att 30 dB “ VBW 300 kHz D1[1] -0.24 dB

Ref 20.50 dBm SWT 2.5ms 15.120000000 MHz

| Occ Bw  16.367265469 MHz

) M1[1] 2.47 dBm

10 dBm 2.454415000 GHz

D1 7.460 dBm :

d_p? J ”_'Gﬂ,wJL-mM D1,-2.09 dBm

0 dBmt—0g .1-460 df ' 66467 GHz

T2[1] -1.81 dBm

-10 dBm 2.470133733 GHz

- 1 “\M
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.462 GHz

Span 25.0 MHz
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®
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Offs 0.50 dB * RBW 100 kHz
“ Att 30 dB * VBW 300 kHz D1[1] 2.72 dB
patt Ref 20.50 dBm SWT 5ms 15.144000000 MHz
I Occ Bw  17.568862275 MHz
1Pk M1[1] 0.81 dBm
Max |10 dBm=———— B 2.404401000 GHz
' -1.35 dBm
ohl 1ws50 damw*‘
0 dBmT—"S v v | - I‘L 15569 GHz
T2[1] -1.06 dBm
-10 dBm r/f 2.420%84431 GHz
_20 4 A
-30 dBm
-40 dBm
-50 dBm
-60 dBm
=70 dBm
CF 2.412 GHz Span 27.0 MHz
Mode: TX 11n HT20 channel 6
Offs 0.50 dB * RBW 100 kHz
“ Att 30 dB * VBW 300 kHz D1[1] 1.42 dB
patt Ref 20.50 dBm SWT 5ms 15.144000000 MHz
I Occ Bw  17.514970060 MHz
L PR M1[1] 1.51 dBm
Max D1 7.7 p,dBm 2.429401000 GHz
1 1
J 1f¢770'd5ﬁwﬂmlwhml wdadagl f, 4 G 12-0.97 dBm
0 dBm—""pnpa"" "+ Y 15569 GHz
T2[1] -0.84 dBm
-10 dBm }/ 2.445%30539 GHz
30 dBm
-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 100 kHz
* Att 30 dB * VBW 300 kHz D1[1] 0.18 dB
Ratt Ref 20.50 dBm SWT 5ms 15.144000000 MHz
| Occ Bw  17.568862275 MHz
k| o M1[1] 1.88 dBm
Max 1 7 3%ndBn 2.454401000 GHz
1}%1 OO o Y ST L yy-1.96 dBm
0 dBmt—1g,.1:330 dBm o 61677 GH
wy 1L z
T2[1] -1.73 dBm
-10 dBm 2.470230539 GHz
I‘ 'WMM
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 27.0 MHz
Mode: TX 11n HT40 channel 3
Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz D1[1] 0.88 dB
Ratt Ref 20.50 dBm SWT 10ms 35.020000000 MHz
| Occ Bw  35.678642715 MHz
1Pk M1[1] -1.52 dBm
May |10 dBm 2.404540000 GHz
D1 MOO dBm -5.49 dBm|
I | ' Ll l ].Lhn.ml |
0 dBMT=—r3¥ 1 300 BT 15569 GHz
o™ I T2[1] -4.40 dBm
-10 dBm 1 94212 GHz
-20 dBm
e “y,
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.422 GHz

Span 55.0 MHz
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Mode: TX 11n HT40 channel 6

®

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz D1[1] 0.03 dB
Ratt Ref 20.50 dBm SWT 10ms 35.020000000 MHz
I Occ Bw  35.678642715 MHz
1Pk M1[1] -0.70 dBm
May |10 dBm 2.419440000 GHz
D1 44350 dBm Tf1] -4.49 dBm|
| . L, " "
0 dBmr—q ¥, i dBmHn'l l\rl JI[""““ 1 "Wn ul.w| |“I13, 05788 GHz
e T2[1] -4.63 dBm
-10 dBm / 2.454784431 GHz
20 dBm—
M@W \HPH‘WM
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz Span 55.0 MHz
Mode: TX 11n HT40 channel 9
Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz D1[1] -0.36 dB
Ratt Ref 20.50 dBm SWT 10ms 32.600000000 MHz
I Occ Bw  35.678642715 MHz
1Pk M1[1] -0.16 dBm
May |10 dBm 2.434440000 GHz
D1 44150 dBm i1l -5.03 dBm
Loves LA B [ 1
0 dBm'_[i!—_l.BSO . e ‘L&Lﬁa_l.v_l |12, 996008 GHz
T“' T2[1] -5.52 dBm
-10 dBm j 2.469474651 GHz
20 dBm \M
A!MEIHIJ! [thl:l?luﬂ
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.452 GHz

Span 55.0 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:
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Operation mode Channel Frequency Maximum Peak Output L
(MH2z) Power (dBm)

Low-2412 22.53 1W/30dBm

TX 11b Middle-2437 22.49 1W/30dBm
High-2462 22.14 1W/30dBm

Low-2412 21.64 1W/30dBm

TX 11g Middle-2437 21.40 1W/30dBm
High-2462 21.11 1W/30dBm

Low-2412 21.56 1W/30dBm

TX 11n HT20 Middle-2437 21.61 1W/30dBm
High-2462 21.54 1W/30dBm

Low-2422 19.60 1W/30dBm

TX 11n HT40 Middle-2437 19.37 1W/30dBm
High-2452 19.18 1W/30dBm
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Test Plot
Mode: TX 11b channel 1

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

LF;T 10 dBm WWUW\ ATAW] JU\_\/\!\M

odErr"‘ /
VT VAL vy

=10 dBm

-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 14.052 MHz | Power 22.53 dBm

Mode: TX 11b channel 6

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

1RM |10 dBm o w
Max ‘n /\’WWU \ UWI\M

T valuvy

=10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 16.0 MHz

Tx Channel Standard: NONE

Bandwidth 14.052 MHz | Power 22.49 dBm
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Mode: TX 11b channel 11

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

1Rm
Max

10 dBm —r
TR A et WY

PR

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 16.0 MHz

Tx Channel Standard: NONE
Bandwidth 14.052 MHz | Power 22.14 dBm
Mode :TX 11g channel 1
Offs 0.50 dB RBW 300 kHz
Att 30 dB VBW 1 MHz
Ref 20.50 dBm SWT 2.5ns
iRm| g dBrr|.
Max ) WWMWWWL\
0 dBm

-10 dBm /

ot

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.367 MHz | Power

21.64 dBm
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1Rm
Max
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Mode :TX 11g channel 6

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

10 dBm

w-Jl*"“"”

OdBrr.| 2

1
|

-30 dBm

el

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.367 MHz | Power

21.40 dBm

1Rm
Max

Mode :TX 11g channel 11

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

10 dBm

T S S e S |

OdBrr.|

-10 dBm
delr’:r

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.367 MHz | Power

21.11 dBm
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Mode: TX 11n HT20 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
- 0 dBn—‘ n WWWW\'MA

-10 dBm /
|
;}Wﬂ

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 27.0 MHz

Tx Channel Standard: NONE

Bandwidth 17.569 MHz | Power

21.56 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 | WWWWW" ok

OdBrr.|

-10 dBr:;/

|
3o

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 27.0 MHz

Tx Channel Standard: NONE

Bandwidth 17.569 MHz | Power

21.61 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 2.5ms
1Rmf1g dBrr|.
Max ‘ MWWNWMM

OdBrr.|

-10 dBm
ook’ N
| g

-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.569 MHz | Power 21.54 dBm

Mode: TX 11n HT40 channel 3

Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms

1RM |10 dBm

M

T e e SN |

OdBrr.|
-IDdBT‘./ \
-20 dBmy
2R

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.422 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 35.679 MHz | Power 19.60 dBm
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Mode: TX 11n HT40 channel 6

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

10 dBm

OdBrr.|

-10 dBm /
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 55.0 MHz

Tx Channel Standard: NONE
Bandwidth 35.679 MHz | Power 19.37 dBm
Mode: TX 11n HT40 channel 9
Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms
1RM |10 dBm
Max i
mr
-10 dBm // \\
;394634?' \u%
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.452 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 35.679 MHz | Power 19.18 dBm
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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 -5.71 8dBm per 3kHz

TX 11b Middle-2437 -5.40 8dBm per 3kHz
High-2462 -7.14 8dBm per 3kHz

Low-2412 -9.61 8dBm per 3kHz

TX 11g Middle-2437 -6.90 8dBm per 3kHz
High-2462 -10.47 8dBm per 3kHz

Low-2412 -8.77 8dBm per 3kHz

TX 11n HT20 Middle-2437 -7.98 8dBm per 3kHz
High-2462 -9.99 8dBm per 3kHz

Low-2422 -12.14 8dBm per 3kHz

TX 11n HT40 Middle-2437 -10.82 8dBm per 3kHz
High-2452 -11.82 8dBm per 3kHz
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1Pk
Max

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm
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Test Plot
Mode: TX 11b channel 1

REW 3 kHz
VBW 10 kHz
SWT 1.75s

M1[1]

-5.71 dBm
2.412703000 GHz

10 dBm

OdBrr.‘

-10 dBm

L

M1

M i,

-30 dBm

5 Lll.l WWM
|

1R IWJH{U

v

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 16.0 MHz

1Pk
Max

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

Mode: TX 11b channel 6

REW 3 kHz

VBW 10

kHz

SWT 1.75s

M1[1]

5.40 dBm
2.433232000 GHz

10 dBm

=+
43

OdBrr.‘

-10 dBm

2 |LI$L'1L. |

L'}.!.‘m}thlul.

)

-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 3 kHz

Att 30dB VBW 10 kHz M1[1] -7.14 dBm

Ref 20.50 dBm SWT 1.75s 2.461170000 GHz
1Pk ‘
Max |10 dBm

0 dBm

‘ M1
| m Lyl

WWM

-30 dBm

/T

L]

-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 REW 3 kHz
Att 30dB VBW 10 kHz M1[1] -9.61 dBm
Ref 20.50 dBm SWT 2.8s 2.411651000 GHz

1Pk ‘
Max | 19 dBm

0 dBm
‘ M1
A 4

-20 dBm WWWW "

-30 dB.|.. “"r \'\"

W 1‘\Mu\x_rlﬁ.vi..gi
|

-50 dBm

-10 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 3 kHz
Att 30 dB VBW 10 kHz M1[1] -6.90 dBm
Ref 20.50 dBm SWT 2.8s 2.435703000 GHz
1Pk ‘
Max 10 dBm
0 dBm
‘ M1

-10 dBm 1

IO . s o 1
-30 dB.|.. “J L
o s

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 25.0 MHz

Mode :TX 11g channel 11

Offs 0.50 dB REW 3 kHz
Att 30dB VBW 10 kHz M1[1] -10.47 dBm
Ref 20.50 dBm SWT 2.8s 2.462898000 GHz

1Pk ‘
Max | 19 dBm

OdBm‘

BOMANITET L A T

-30 dB.|.. ”"J

)\Mw Wm.lu |
TR

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 25.0 MHz
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Mode: TX 11n HT20 channel 1
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Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -8.77 dBm
Ref 20.50 dBm SWT 3s 2.410707000 GHz
1Pk ‘
Max 10 dEBm
0 dBm
‘ M1

-10 dBm

hd
-20 dBr|r. WMMANWW\

o

st

-50 dBm

o

-60 dBm

-70 dBm

CF 2.412 GHz

Span 27.0 MHz

1Pk
Max

Mode: TX 11n HT20 channel 6

Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -7.98 dBm
Ref 20.50 dBm SWT 3s 2.435707000 GHz
10 dEBm
0 dBm

M1

-10 dBm WWW
-20 dBm w

ke

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 27.0 MHz
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Mode: TX 11n HT20 channel 11
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Offs 0.50 dB RBW 3 kHz

Att 30 dB VBW 10 kHz M1[1] -9.99 dBm

Ref 20.50 dBm SWT 3s 2.464156000 GHz
1Pk ‘
Max | 10 dBm

0 dBm

| M1
-10 dBm -

-20 dBI’|'I"| MMMMMM}%M
-30 dB|||| f( L
|

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 27.0 MHz

Mode: TX 11n HT40 channel 3

Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -12.14 dBm
Ref 20.50 dBm SWT 6s 2.425730000 GHz
1Pk ‘
Max 10 dEBm
] dBrr.‘
-10 dBm M1

sl
0 dBr:nWMW“‘W‘W”'IRJ “”“‘“"'M'mwmi

-60 dBm

-70 dBm

CF 2.422 GHz Span 55.0 MHz
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Mode: TX 11n HT40 channel 6

Offs 0.50 dB RBW 3 kHz

Att 30 dB VBW 10 kHz M1[1] -10.82 dBm

Ref 20.50 dBm SWT 6s 2.434480000 GHz
1Pk ‘
Max 10 dEBm

0 dBm

‘ M1
-10 dBm g

0 dBL HWWMM\ fh gl
Nl “h

-30 dBm ‘Hr
-40 dBmi} i

-60 dBm

-70 dBm

CF 2.437 GHz Span 55.0 MHz

Mode: TX 11n HT40 channel 9

Offs 0.50 dB REW 3 kHz

Att 30dB VBW 10 kHz M1[1] -11.82 dBm
Ref 20.50 dBm SWT 6s 2.456940000 GHz

1Pk

Max 10 dBm

0 dBm

-10 dBm M

T Wiy
|

-60 dBm

-70 dBm

CF 2.452 GHz Span 55.0 MHz
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15 Antenna Requirement

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 §15.211, §15.213, §15.217, §15.219, or §15.221. 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 §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.

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used with

the device.

Result:
The EUT has one Fixed antenna and the antenna is a custom-designed component. If the user uses

other antennas, the product cannot work ,the gain is 3.7 dBi. meets the requirements of FCC 15.203.
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16 RF Exposure

Remark: refer to MPE report: WTD19S11079960W002.
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17 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix-139262-Photos.

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



