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Date of
Test report No. Receipt Date of Test | Date of Issue | Purpose Comment Approved
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4.1

4.2

Waltek Testing Group Co., Ltd.

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:

http://www.waltek.com.cn

Duckiebot Founder edition

DB21, DB21-M, DB21-MNoJet,DB21-M-NoBat, DB21-M-NoJetNoBat

Only different for the model names, DB21 as the main test model

2.4G-802.11b/g/n HT20/n HT40
5G-802.11a/ n(HT20/40)/ac(HT20/40/80)

A
V1.0

40MHz

Internal Storage

N/A

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

WiFi(2.4G): 15.98dBm
WiFi: CCK, OFDM

WiFi: internal permanent antenna

WiFi(2.4G): 2.0dBi
DC 5V from battery
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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 Testing Group 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 Iltems Mode Data Rate Channel | TX/RX

802.11b 11 Mbps 1/6/11 X

802.11¢g 54 Mbps 1/6/11 X

Maximum Peak Output Power

802.11n HT20 108 Mbps 1/6/11 X

802.11n HT40 150 Mbps 3/6/9 TX

802.11b 11 Mbps 1/6/11 X

802.11¢g 54 Mbps 1/6/11 X

Power Spectral Density

802.11n HT20 108 Mbps 1/6/11 TX

802.11n HT40 150 Mbps 3/6/9 TX

802.11b 11 Mbps 1/6/11 TX

802.11¢g 54 Mbps 1/6/11 X

6dB Bandwidth

802.11n HT20 108 Mbps 1/6/11 X

802.11n HT40 150 Mbps 3/6/9 X

802.11b 11 Mbps 1/6/11 TX

802.11¢g 54 Mbps 1/6/11 TX

Band Edge

802.11n HT20 108 Mbps 1/6/11 TX

802.11n HT40 150 Mbps 3/6/9 >

802.11b 11 Mbps 1/6/11 TX

) ) o 802.11¢g 54 Mbps 1/6/11 X

Transmitter Spurious Emissions

802.11n HT20 108 Mbps 1/6/11 X

802.11n HT40 150 Mbps 3/6/9 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 Testing Group Co., Ltd.
http://www.waltek.com.cn
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5 Test Summary
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(Exposure of Humans to RF Fields)

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) N/A

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

Maximum Permissible Exposure 1.1307(b)(1) PASS

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6 Equipment Used during Test
6.1 Equipments List
6.2
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
Lkt Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP30 100091 2020-04-20 2021-04-19
2 Amplifier Agilent 8447D 2944A10178 | 2020-04-20 | 2021-04-19
3 T”'oiri;‘:%daba”d SCHWARZBECK | VULB9163 336 2020-08-22 | 2021-08-21
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2020-04-20 2021-04-19
5 Broag;ltt’:rr]‘ga"'om SCHWARZBECK | BBHA 9120 D 667 2020-04-25 | 2021-04-24
6 Broaﬁ;ﬁ::ga'*om SCHWARZBECK | BBHA 9170 335 2020-04-20 | 2021-04-19
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2020-04-20 2021-04-19
8 Coaxial Cable |06 \ | NJ-8MIFA| 1GHZ-18GHzZ NA 2020-04-20 | 2021-04-19
(above 1GHz)
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
Lkt Calibration
Item Equipment Manufacturer Model No. Serial No Calibration
Date Due Date
1 Test Receiver R&S ESCI 101296 2020-04-20 2021-04-19
2 T”'Og\rﬁreonidaba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2020-04-25 | 2021-04-24
3 Active Loop Antenna | Com-Power Corp. AL-130R 10160007 2020-05-06 2021-05-05
4 Amplifier ANRITSU MH648A M43381 2020-04-20 2021-04-19
5 Cable HUBER+SUHNER CBL2 525178 2020-04-20 2021-04-19
RF Conducted Testing
Lkt Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
EMC Analyzer
1. y Agilent E7405A  |MY45114943| 2020-04-20 | 2021-04-19
(9k~26.5GHz)
2. Spectrum Analyzer R&S FSP30 100091 2020-04-20 2021-04-19
3 | EXA Signal Analyzer | Malaysia Keysight | Ng010A MY50520207 | 2020-04-20 | 2021-04-19
6.3 Description of Support Units
Equipment Manufacturer Model No. Series No.

/

/

/

/

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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6.4 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB

RF Power Density +2.2dB

+ 5.03 dB (Bilog antenna 30M~1000MHz)

Radiated Spurious Emissions test + 5.47 dB (Horn antenna 1000M~25000MHz)

Conducted Emissions test 1 3.64 dB (AC mains 150KHz~30MHz)
+ 3.12 dB (9kHz~30MHz)
Conducted Spurious Emissions test + 4.21 dB (30M~1000MHz)

+ 5.14 dB (1000M~26500MHz)

6.5 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 Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.1

Radiated Emissions

Test Requirement:

Test Method:

FCC CFR47 Part 15 Section 15.209 & 15.247

Page 10 of 65

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;

ANSI C63.10:2013

Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uv/m pistance uVv/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log(2400/F(kHz)) + g0
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log(24000/F(kH2)) + 40
1.705 ~ 30 30 30 100 * 30 20log®? + 40
30 ~ 88 100 3 100 20log(%?
88 ~ 216 150 3 150 20log(1%%)
216 ~ 960 200 3 200 20log?%0)
Above 960 500 3 500 20log(®%”
EUT Operation
Operating Environment :
Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

The test was performed in WIFI link mode, the test data were shown in the report.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.2 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°

>

0.8m Turn Table

<---

System Analyzer Network

Waltek Testing Group 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 1 to 4 m
Turn Table From 0° to 360°

[ bore-sight antenna ]

A
1.5m .:
; AAAA
1 1
_I__

System Analyzer Network

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ..o Auto
IF Bandwidth.............ooooiiniiiiiiiee. 10kHz
Video Bandwidth.............cccceiiiiiiiiiiiiiis 10kHz
Resolution Bandwidth............ccccccoevvvviinnnnne, 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
DetecCtor. ... PK
Resolution Bandwidth............ccccoevvvviiiiinnnnes 100kHz
Video Bandwidth............cccccoeiiiiiiiiiiiiiiis 300kHz
Above 1GHz
Sweep Speed........occcviiiiiieiiieeeee e, Auto
DeteCtor.....ooeeeee s PK
Resolution Bandwidth............cccccoevvvviiinnnne, 1MHz
Video Bandwidth.................ccccc 3MHz
DeteCtor.....oveeee s Ave.
Resolution Bandwidth.............ccccoovvvviinnnnne, 1MHz
Video Bandwidth............ccccoeviviiiiiiiiiiiiieeees 10Hz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.4

7.5

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 Testing Group Co., Ltd.
http://www.waltek.com.cn
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7.6 Summary of Test Results
Test Frequency: 9KHz~30MHz

Page 14 of 65

Remark: The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 1GHz

Remark: only the worst data (802.11n HT20 Low CH mode) were reported

Low Channel — Horizontal

70

60

50

40

30

20

10

20.0 dBu¥/m

Limil: —

Maigin: —

0000 0

50 B0 70 B0

500 &O00 700 1000.0 MHz

200 400
No. | @puvim)| (@) (@Buvim) (@Buvim)| (@) |2 | e
1 452166 2752 | 1733 | 1019 | 4000 |2981] QP
2 1393613 2796 | 1589 | 1207 | 4350 | 3143 QP
3 1812834 4164 | -1682 | 2482 | 4350 |-1868 QP
7 1965008 4467 | 1814 | 2653 | 4350 |-1697| QP
5 2761235 4329 | 1571 | 2758 | 4600 |-18.42] QP
5 4176411| 4459 | -1226 | 3233 | 4600 |-1367| QP

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Low Channel — Vertical

Page 15 of 65

800D dBuv/m

40

1 T S S S S

30

20
n
oo : P :
20,000 40 Al e TO B8O 200 A0 s00 GO0 70O 10000 MHz
Freq. Reading | Factor | Result Limit |Margin| Remark
No- | MHz)  |(@Buvim)| (dB) |(@Buvim)|@Buvim)| (@8 | ZE=| e
1 33.2112| 3296 -18.03 1493 4000 |-25.07| QP
2 180.6488| 36.80 -16.74 20.06 4350 |-2344| QP
3 2122694 3546 -18.18 17.28 4350 |-26.22| QP
4 271.3245| 3413 -15.88 1825 46.00 |-27.75| QP
5 419.1081| 3544 -12.25 2319 46.00 |-2281| QP
6 679.9598| 3188 | 594 | 2594 | 4600 |-2006| QP

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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Test Frequency : Above 1GHz Remark: only the worst data (802.11n HT20 Middle CH mode) were
reported

Middle Channel — Horizontal

107.0  dBuVim

Limit: —

: : : : : AVG: —
R i B T e B PR EE PR R PR EEEERP s b

| I I | '
-

o7 | | | | a

AT

3T

27

17

7.0 1 1 1 1 H H
10000000 240000 5800.00 320000 10600.00 1200000 15400000 1780000 20200000 225000025000 00MH:

No. Freq. Reading | Factor | Result Limit (Margin| 1
(MHz)  |(@Buv/im)| (dB) |(dBuvim)|(dBuv/m)| (dB)

1 2437000| 11128 | -1531 | 9597 | / / peak

2 4864000 5219 | -193 | 5026 | 7400 |-2374| peak

3 7312.000| 4343 123 | 5066 | 7400 |-23.34] peak

Middle Channel — Vertical

107.0 dBuVim
Limik: —_—
a7 ] LR
&7 :
T
BT
a7
AT
3T
27
17
70 : : : : : :
10000000 240000 S200.00 B200.00 10600.00 1300000 1540000 17200000 2020000 220000025000 00HH;
Freq. Reading | Factor Result Limit  [Margin
No- | mHz)  |@Buvim)| (dB) |(dBuvim)|(@Buvim)| (gB) |C=e=r| Remet
1 2437.000| 11178 | -1531 | 9647 | / I peak
2 4864.000| 5269 | -193 | 5076 | 74.00 |-23.24| peak
3 7312000 4593 | 123 | 5116 | 7400 |-2284| peak

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8 Conducted Spurious Emissions

Test Requirement: FCC CFRA47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
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)).
8.1 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.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn
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8.2 Test Result

9KHz — 30MHz
802.11b

Low Channel

T Se—————TY
i) RL

e — . = = A Ta Loy P
Start Freq 9.000 kHz ] = TG AvglHold> 1001100

:bast ol
IF Gain:Low #atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

STATUS 1 AC coupled: Accy unspec'd < 10MHz

Middle Channel

T Se—————TY
i) RL

arker : ) = ) :..R Type: Log-Pwr
Marker 1 368.892000 kHz ] . Trig:Free Run A:JHm.ﬂ;;Hw

:bast ol
IF Gain:Low #atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

STATUS 1 AC coupled: Accy unspec'd < 10MHz
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High Channel

T Se—————TY

D C 2 £ : G

arl - Avg Type: Log-Pwr

Marker 1 368.892000 kHz ] S FEM T
#Atten: 20 dE

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

STATUS 1 AC coupled: Accy unspec'd < 10MHz

802.11g

Low Channel

Agilont Spectrum Analyzer - Swopt SA
e n - Er ry 13
p—p— Avg Typa: Log-Pwr
Marker 1 368.892000 kHz e AVl 0000
neLaw #atten: 20 4B

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

AC coupled: Accy unspec'd < 10MHz

STATUS !
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Middle Channel

T Se—————TY
e | [ 7 m 3 o
arker Avg Typa: Log-Pwr
Marker 1 368.892000 kHz e = TrsoE F e
IFGain:Low #Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

STATUS 1 AC coupled: Accy unspec'd < 10MHz

High Channel

T Se—————TY
T C 2 £ : G
arl - Avg Type: Log-Pwr
Marker 1 368.892000 kHz - S FEM T
#Atten: 20 dE

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

STATUS 1 AC coupled: Accy unspec'd < 10MHz
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802.11n HT20

Low Channel

T Se—————TY
e | [ 7 m 3 o
arker Avg Typa: Log-Pwr
Marker 1 368.892000 kHz e = TrsoE F e
IFGain:Low #Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

AC coupled: Accy unspec'd < 10MHz

STATUS !

Middle Channel

T Se—————TY
T C 2 £ : G
arl - Avg Type: Log-Pwr
Marker 1 368.892000 kHz - S FEM T
#Atten: 20 dE

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

AC coupled: Accy unspec'd < 10MHz

STATUS !
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High Channel

T Se—————TY
T C 2 £ : G
arl - Avg Type: Log-Pwr
Marker 1 368.892000 kHz ] O FEM T
#Atten: 20 dE

Ref Offset 0.5 dB
Ref 10.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

STATUS 1 AC coupled: Accy unspec'd < 10MHz

usa i Alignment Completed

802.11n HT40

Low Channel

T Se—————TY
T C 2 £ : G
arl - Avg Type: Log-Pwr
Marker 1 368.892000 kHz . S FEM T
#Atten: 30 dE

Ref Offset 0.5 dB
Ref 19.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

STATUS 1 AC coupled: Accy unspec'd < 10MHz
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Middle Channel

T Se—————TY
L K 7 £ : o
arker Avg Typa: Log-Pur
Marker 1 368.892000 kHz o I e Lok
IFGain:Low SAtten: 30 dB

Ref Offset 0.5 dB
Ref 19.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

STATUS 1 AC coupled: Accy unspec'd < 10MHz

High Channel

Agilont Spectrum Analyzer - Swopt SA
T L - 0 LT 2 G,
p—p— Avg Typa: Log-Pwr
Marker 1 368.892000 kHz e AVl 0000
neLaw #atten: 30 4B

Ref Offset 0.5 dB
Ref 19.50 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts)

AC coupled: Accy unspec'd < 10MHz

STATUS !
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Above 30MHz
802.11b

Low Channel

T Se—————TY
e | [ 7 m 3 o
arker Avg Typa: Log-Par
Marker 1 4824240000000 GHz I A:JHm.ﬂ;;Hoo
IF Gain:High #atten: 0 dB

Fundamental ., Reromssoscs

Ref -19.50 dBm

A s

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

MSG STATUS

Middle Channel

T Se—————TY
T C 2 £ : G

arl - 2 Avg Type: Log-Pwr
Marker 15.798070000000 GHz |, FEM T

: !
IF Gain:High #atten: 0 dB

Fundamental . Reromsos s

Ref -19.50 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

MSG STATUS
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High Channel

T Se—————TY
e | [ 7 m 3 o
arker . Avg Typa: Log-Par
Marker 1 4,949090000000 GHz I A:JHm.ﬂ;;Hoo
IF Gain:High #atten: 0 dB

Fundamental Ref Offset05 B

Ref -19.50 dBm

-
SRR S

» " ek i

e ,1“.,.-,\'

A gt
ad

N-Li..«-tﬂ....,

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

MSG STATUS

802.11g

Low Channel
T Se—————TY
T C 2 m : G
arker 177" Avg Typa: Log-Pwr
Marker 16.422320000000 Griz [N FEM T
miHigh #Atten: 0 dB

Ref Offset 0.5 dB

Fundamental gs/a Ref -19.50 dBm

__,U*._!M,.»,u'?‘-.""-—-v-m

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

MSG STATUS
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Middle Channel

T Se—————TY
e | [ 7 m 3 o
arker 4 u.4 Avg Typa: Log-Par
Marker 1 6.497230000000 GHz I A:JHm.ﬂ;;Hoo
IF Gain:High #atten: 0 dB

Ref Offset 0.5 dB

Ref -19.50 dBm
Fundamental
_.,-A.,.-*'vu.-,ﬁ“-.-"‘?‘w
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2,386 s (1001 pts)
MSG STATUS
High Channel
T Se—————TY
E L [ 2 £ I e
arl r Avg Type: Log-Pwr
Marker 1 5.823040000000 GHz B TixFrem m:‘:le'ﬂgﬁw
niHigh #atten: 0 dB
Ref Offset 0.5 dB
Ref -19.50 dBm
Fundamental

M|_‘,1'r-,l_!-“-#t.,.'.\'#"

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

MSG STATUS
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802.11n HT20

Low Channel

T Se—————TY
e | [ 7 m 3 o
arker 15.7 Avg Typa: Log-Pur
Marker 1 5.798070000000 GHz I A:JHm.ﬂ;;mo
IF Gain:High #atten: 0 dB

Fundamental Ref Offset0.s d8

Ref -19.50 dBm

" )
__.,-.-»-.__,"‘u'.JT._.V"‘J"‘ "l
_Pranpadlrdain st
ITTT

ol
P e LT
I..,.ﬁ».,w.‘-'J.u.lJm"

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

MSG STATUS

Middle Channel

T Se—————TY
e | [ 7 m 3 o
arker 4 u.4 Avg Typa: Log-Par
Marker 1 6.497230000000 GHz I A:JHm.ﬂ;;Hoo
IF Gain:High #atten: 0 dB

Ref Offset 0.5 dB Mkr1

Fundamental 0 48/l Ref -19.50 dBm

R
b Sl At

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

MSG STATUS
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High Channel

T Se—————TY
| "

Marker 1 6.5971 1000000 GHz  Avg Type: Log-Pur

PNO: Fast o 1rig:Free Run Avg|Held:> 100/100
IF Galn:High #Atten: 0 dB
Ref Offset 0.5 dB
Ref -19.50 dBm
Fundamental
v,,.__.,__..r,;'-.v“""d‘v"'. oy Yl
| | "
= e g P it
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
WSG STATUS
802.11n HT40
Low Channel
T Se—————TY
e | [ 7 m 3 o
P 7 Avg Typa: Log-Pwr
Marker 1 5.798070000000 GHz - Trig: Fres Run A:JHm.ﬂ;;Hw
#Atten: 0 dB
Fundamental Refoffst0s a8

Ref -19.50 dBm

| J T
T

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz 2.386 s (1001 pts)

MSG STATUS
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Middle Channel

T Se—————TY
e | [ 7 m 3 o
arker 4 u.4 Avg Typa: Log-Par
Marker 1 6.497230000000 GHz I A:JHm.ﬂ;;Hoo
IF Gain:High #atten: 0 dB

Ref Offset 0.5 dB

Fundamental geidy Ref -19.50 dBm

0 ,A-;_r"‘-,'ﬂ,(,__‘;—“’-,'“"l-. Fie
.

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

MSG STATUS

High Channel
T Se—————TY
T C : ™ : G
arkcer 4 £ 7 Avg Typa: Log-Pwr
Marker 15.773100000000 Ghz [N FEM T
miHigh #Atten: 0 dB

Ref Offset 0.5 dB
Ref -19.50 dBm

Fundamental

| I. "
e R TR

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

MSG STATUS
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9 Band Edge Measurement

Test Requirement:
Test Method:

Test Limit:

Test Mode:
9.1 Test Produce

FCC CFR47 Part 15 Section 15.247

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;

ANSI C63.10:2013

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)).

Transmitting

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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9.2 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] -42.46 dBm
Batt Ref 10.50 dBm SWT 15ms 2.399510000 GHz
M1[1] -41.64 dBm
1Pk D1 2160 dBm 2.4009p0000 GHz
Max 0 dBm
-10 dBm
50 dBm D2 -17.840 dBny {, |\
-30 dBm “
'40 dBIII th
'SO dBIII N - N)H
Mrumu oo} L lvarky Rl r i i
-60 dBm
-70 dBm
-B0 dBm
F1
|
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] -50.52 dBm
Batt Ref 20.50 dBm SWT 10ms 2.498320000 GHz
M1[1] -53.18 dBm
1Pk 2.483500000 GHz
Max 10 dBm

0 dBm—Dl 2.020 dBmymr i

L,
P i

D2 -17.980 dBm

-20 dBm

=T

-30 dBr|T \]
| \

FETIY

-40 dBm f
M \J&u'ﬂﬁll
|| WA,

Y IRV Y I

-60 dBm

-70 dBm

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 30dB VBW 300 kHz M2[1] -44.79 dBm
Batt Ref 10.50 dBm SWT 15ms 2.399510000 GHz
M1[1] | -43.30 dBm
1Pk 2.400000000 GHz
Max 0 dBm )
D1 -5.140 dBm
-10 dBm rlU l'
-20 dBm I
D2 -25.140 dBm ,f \
-30 dBm \
-40 dBm T \
'59"‘?'3.'-“.“._.. PRSI RSN AT IO YRR S—— Iy R |
-60 dBm
-70 dBm
-B0 dBm
1

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] -50.82 dBm
Batt Ref 20.50 dBm SWT 10ms 2.485000000 GHz
M1[1] -52.56 dBm
1Pk 2.483500000 GHz
Max 10 dBm
0 dBm
D1 -5.820dB
10 dBm Loaped,, ITU AN
-20 dBm W\‘
D2 -25.820 dBm
-30 dBm F

ds//
st

-60 dBm

A YEWUTIR

-70 dBm

Start 2.442 GHz

Stop 2.5 GHz
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1Pk
Max
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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] -44.56 dBm
Ref 10.50 dBm SWT 15ms 2.399760000 GHz
M1[1] | -43.03 dBm
2.400000000 GHz
0 dBm
D1 -5.260 dBm
10 dBm f-UMWIUJqL
-20 dBm J
D2 -25.260 dBm ,] ]‘
-30 dBm \
_40 dBlll \
_SO Blll
S Lot .NTM,.,-J,MNM&W“ T |
-60 dBm
-70 dBm
-80 dBm
1

Start 2.31 GHz Stop 2.432 GHz

1Pk
Max

TX 11n HT20: Band edge-right side

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 300 kHz M2[1] -52.00 dBm
Ref 20.50 dBm SWT 10ms 2.491490000 GHz
M1i[1] -52.80 dBm
2.483500000 GHz
10 dBm
0 dBm
PRSI W N A Mllwlv\
-20 dBm l[
D2 -25.880 dBm 11

-30 dBT-. '/' \
-40 dBm

| NN

M2
239 i T MWW
-60 dBr|T.
-70 dBm

‘ F1

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] -44.15 dBm
Batt Ref 9.50 dBm SWT 15ms 2.399720000 GHz
M1[1] -43.19 dBm
1Pk | g dBm 2.400000000 GHz
Max
10 dBTiIDI -8.080 dBm)| {i}l‘“l FITT MM'LH
-20 dBm } \[ \
WDZ -28.080 dBm 1 T

-40 dBI!n l{ \
-50 dBIL \I
MJVW‘\TM-’\MW

CRPPRRIY FRVPEN SR TEN el
-60 dBm
-70 dBm
-B0 dBm
‘ F1
|
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] -52.26 dBm
Batt Ref 20.50 dBm SWT 10ms 2.492500000 GHz
Mi[1 -51.92 dBm
1Pk 2.483500000 GHz
Max 10 dBm
0 dBm

11T .

dBm:

'40dnll\ \1‘\
sadBm M1 M2

| JLT0 TN AP VO S
-60 dBm

-70 dBm

F1

Start 2.422 GHz Stop 2.52 GHz
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10 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 v05 August 24, 2018;
ANSI C63.10:2013

10.1 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

10.2 Test Result:

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

Channel 1 9.804 14.371

TX11b Channel 6 9.804 14.403
Channel 11 10.060 14.435

Channel 1 16.367 16.417

TX 11g Channel 6 16.317 16.467
Channel 11 16.367 16.467

Channel 1 16.868 17.569

TX 11n HT20 Channel 6 16.922 17.569
Channel 11 17.022 17.568

Channel 3 35.790 36.008

TX 11n HT40 Channel 6 35.570 36.118
Channel 9 35.790 36.008
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Test result plot:

Offs 0.50 dB
Att 30dB
Ref 10.50 dBm

Page 36 of 65

6dB Bandwidth
Mode: TX 11b channel 1

REW 100 kHz
VBW 300 kHz
SWT 2.5ms

D1[1]

0.28 dB
9.804000000 MHz

1Pk

D1 2.37p dBm

M1[1]

-3.35 dBm
2.407273000 GHz

=
D=
=5

Max 0 dBm T

—r

D2 !3.230 dBm

T

NP Y

it

W

gt
M

o

A
VT

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 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] -0.30 dB
Ref 9.50 dBm SWT 2.5ms 9.804000000 MHz
| M1[1] -5.06 dBm
T10'q m— 0.99 a8 S 2.432273000 GHz
M TR AT A
Max D2 L_om dBm \1J MJ“*’"‘J G
-10 pE \)/ W/ Q\"/ nkjL\fk
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm

CF 2.437 GHz

Span 16.0 MHz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTF21D01002802W001 V1 Page 37 of 65

Mode: TX 11b channel 11

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.45 dB
Ref 20,50 dBm SWT 2.5ms 10.060000000 MHz
M1[1] 0.99 dBm
2.456986000 GHz
;I:i 10 dBm

o1 SRS P T S PG

0.290 dBm

W

A

PRy

-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 30dB VBW 300 kHz D1[1] 0.34 dB
Ref 10.50 dBm SWT 2.5ms 16.367000000 MHz
M1[1] -11.19 dBm
:',IZZ 0 dBm 2.403816000 GHz
DL 4320 dBn

— Beadetlan n.x."', A h N 1,“._‘._ nL..n
=10 dBm—pF "1 357 dpm ettty

[

-20 dBm ’rjf
-30 dBm

Y

- dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span 25.0 MHz

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTF21D01002802W001 V1

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] -0.07 dB

Ref 10.50 dBm SWT 2.5ms 16.317000000 MHz
M1[1] -11.02 dBm

2.428816000 GHz
0 dBm
D1 M1790 dBr
10 dBm—y Al Dbt

]

b,

-20 dBm r/fJ
-30 dBmy

-4 dBm

e

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 25.0 MHz

1Pk
Max

Mode: TX 11g channel 11

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.40 dB
Ref 20.50 dBm SWT 2.5ms 16.367000000 MHz
M1[1] -2.05 dBm
2.453816000 GHz
10 dBm
Sl o 20 7Ot TR PR W OO AP O 0
IR S gy g N T = ¥ W

J

7

b,

)

-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 30dB *VBW 300 kHz D1[1] 0.04 dB
Batt Ref 10.50 dBm SWT 5ms 16.868000000 MHz
M1[1] -11.09 dBm
1Pk 2.403485000 GHz
Max | @ dBm
D1 _ﬁTiBO dBm ﬂ

— et O T T 1
—'1B—dETJ—D2'—11.180 dBm ISTUR ot E“'LJ"“"’J“’&
20 dBm [

-30 dBI’|'I"| '.Jr

1N
=50 dBm \\\4“
-60 dBm
-70 dBm
-80 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] 0.01 dB
Patt Ref 10.50 dBm SWT 5ms 16.922000000 MHz
M1[1] -12.22 dBm
1Pk 2.428269000 GHz
Max 0 dEm

"

RS Tt T T 1
DF -12.200 dBm— 4 A Ll TR

-20 dBm }
-30 dBI’|'I"| Jﬁ

0 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 27.0 MHz
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1Pk
Max

Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.05 dB
Ref 20.50 dBm SWT 5ms 17.022000000 MHz
M1[1] -2.53 dBm
2.453485000 GHz
10 dBm
0 dBm s R G e 1

1
02¥-2 750 d Bt A Lt o Pac VRS A Ay

10 dBm—]
roasid \
-30 dPm ™

-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] -0.56 dB

Ref 9.50 dBm SWT 10ms 35.790000000 MHz

M1[1] -14.33 dBm

1Pk | gg 2.403890000 GHz
Max

10 dBn 4 A NWWLJ"W 1
DY -13.960 de f

ﬂf | I "1

-30 dBT-./ \

7 \

-60 dBm

-70 dBm

-80 dBm

CF 2.422 GHz Span 55.0 MHz
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1Pk
Max

Mode: TX 11n HT40 channel 6
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Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 300 kHz D1[1] -1.44 dB

Ref 9.50 dBm SWT 10ms 35.570000000 MHz
M1[1] -13.80 dBm

0 dBm 2.419110000 GHz

10 danlJl i "niﬂlleBlnll i P Ty P i T

—'_D;-1.4,3;10. dBrlrJWL M 'mmw“ ‘ U‘d]::

-20 dBm )

\

-30 dBT‘./
40 dBny

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 55.0 MHz

1Pk
Max

Mode: TX 11n HT40 channel 9

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz D1[1] 0.03 dB
Ref 20.50 dBm SWT 10ms 35.790000000 MHz
M1[1] -6.36 dBm
2.433890000 GHz
10 dBm
8-dBm-D1 0010 dB
I‘PI Mo, 1 1
DY -6.010 dBm } IAn
-10 dBm

-20 dBm

|

J
/

-30 dBm
umﬂ'@gl mn
|

-50 dBm

-60 dBm

-70 dBm

CF 2.452 GHz

Span 55.0 MHz
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99% Bandwidth
Mode: TX 11b channel 1

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 300 kHz M1[1] 1.60 dBm
Ref 9.50 dBm SWT 2.5ms 2.411010000 GHz
M1 Occ Bw  14.371257485 MHz
1Pk |  gBm L Y, | aTiR -12.62 dBm
Max .‘ULJLMUV v 404814371 GHz
e/
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBr‘n
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 M1[1] 0.90 dBm
Ref 9.50 dBm SWT 2.5ms 2.438022000 GHz
fJ¢c Bw  14.403193613 MHz
1Pk | g g A -13.25 dBm
Max }MW%MW\ 429782435 GHz
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 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
* At 30 dB * VBW 300 kHz M1[1] 6.41 dBm
Batt Ref 20.50 dBm SWT 2.5ms 2.462543000 GHz
Occ Bw  14.435129741 MHz
1Pk T1[1] -7.36 dBm
Max | 10 9Bm e 2.454782435 GHz
' A -7.90 dBm
0 dBm LA AAAAMUIA P\69217565 GHz
Reav Y T
dBr|r. Y I
-20 dBr|'n
-30 dBT
-40 dB\|..
-50 dBT
-60 dBr|r.
-70 dBr‘n
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 M1[1] -6.03 dBm
Batt Ref 10.50 dBm SWT 2.5ms 2.407010000 GHz
occ Bw 16.417165669 MHz
1Pk Di[1] -41.33 dB
Max 17.490000000 MHz
| fi[1] -11.76 dBm
aan # ' 6367 GHz
NV\,JW'Tzn] 12.97 dBm
2.420433533 GHz
-50 dBm 1

-60 dBm

-70 dBm

-80 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
* At 30 dB * VBW 300 kHz M1[1] -6.98 dBm
Batt Ref 10.50 dBm SWT 2.5ms 2.430762000 GHz
Occ Bw  16.467065868 MHz
1Pk D1[1] -42.08 dB
Max | @ dBm M1 -6.262000000 MHz
i -13.70 dBm
e 1766467 GHz
13.63 dBm
2.445433533 GHz
-60 dBm
-70 dBm
-B0 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 M1[1] 3.77 dBm
Batt Ref 20.50 dBm SWT 2.5ms 2.457010000 GHz
Occ Bw  16.467065868 MHz
1Pk T1[1] -3.33 dBm
Max | 10 9Bm M1 2.453766467 GHz
] 4 1 i 2[1] -3.57 dBm
0 dBm-—L st v»wmﬂl 33533 GHz
-10 dBI"T‘\ / \H
-20 dBm \‘u
i ]
-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

V1

Page 45 of 65

Offs 0.50 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz M1[1] -5.25 dBm
Ratt Ref 10.50 dBm SWT 5ms 2.405749000 GHz
Occ Bw  17.568862275 MHz
1Pk T1i[1] -11.52 dBm
Max | @ dBm M]l 2.403215569 GHz
T Ll T2f1] T511.94 dBm
-10 dBr|ﬁ ~JL i ﬁwkm\rdwmuwmisun GHz

-20 dBm “r \1‘

-30 dBm—

K

N

-50 dBm

-60 dBm

-70 dBm

-80 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 M1[1] -6.14 dBm
Batt Ref 10.50 dBm SWT 5ms 2.430749000 GHz
Occ Bw  17.568862275 MHz

Pk [ e Ti[1] -12.48 dBm
Max M1 2.428215569 GHz
socor— bbb e

T ZF] | I%{

b

Y

N

0 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 27.0 MHz
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+

Batt

1Pk
Max
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB “ RBW 100 kHz
Att 30 dB ¥ VBW 300 kHz M1[1] 3.25 dBm
Ref 20.50 dBm SWT 5ms 2.455749000 GHz
Occ Bw  17.568862275 MHz
T1[1] -3.24 dBm
10 dBm M1 2.453215569 GHz
M -3.18 dBm
0 dBm 84431 GHz

T‘f# lem“l A .&me,\

"TZ:lll f ! J;?

-10 dBr‘n JJJ
-20 dBm

)

4

N‘M

CF 2.462 GHz

Span 27.0 MHz

®

"

Batt

1Pk
Max

Mode: TX 11n HT40 channel 3

Offs 0.50 dB  RBW 100 kHz
Att 30 dB * VBW 300 kHz M1[1] -7.91 dBm
Ref 9.50 dBm SWT 10ms 2.406960000 GHz
Occ Bw  36.007984032 MHz

0 dBrm Ti[1] -14.41 dBm
M1 2.403886228 GHz

-14.88 dBm

3%94212 GHz

_IOdBT Tﬁlel. .IIM
—ZOdBT‘.

W

\

/

\

N

-40 dBm
M!rr:
|

-60 dBm

-70 dBm

-80 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 M1[1] -8.26 dBm
Patt Ref 9.50 dBm SWT 10ms 2.421960000 GHz
Occ Bw  36.117764471 MHz
1Pk | 4 4grm Ti[1] -14.69 dBm
Max M1 2.418886228 GHz
A P L T2[1] -16.98 dBm
-10 dBm ﬁ“w ,[walﬂ lMa%;osggz GHz
-30 dBT‘./ ]HH
-40 dBmy “\h
»WW,{: L%W
-60 dBm
-70 dBm
-80 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 M1[1] 0.15 dBm
patt Ref 20.50 dBm SWT 10ms 2.436960000 GHz
Occ Bw  36.007984032 MHz
1Pk T1[1] -7.51 dBm
Max | L0 9Bm 2.433996008 GHz
le T2[1] -8.20 dBm
0 dBm 2.470003992 GHz
-20 dBm

)
/

N

N

-30 dBm
M

-50 dBm

-60 dBm

-70 dBm

CF 2.452 GHz

Span 55.0 MHz
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11 Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
ANSI C63.10:2013

11.1 Test Procedure:

KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018

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)Set VBW =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..

Waltek Testing Group Co., Ltd.
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11.2 Test Result:

Page 49 of 65

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

Low-2412 14.67 1W/30dBm

TX11b Middle-2437 13.59 1W/30dBm
High-2462 15.98 1W/30dBm

Low-2412 13.49 1W/30dBm

TX 11g Middle-2437 12.80 1W/30dBm
High-2462 12.24 1W/30dBm

Low-2412 12.93 1W/30dBm

TX 11n HT20 Middle-2437 12.25 1W/30dBm
High-2462 11.26 1W/30dBm

Low-2422 13.99 1W/30dBm

TX 11n HT40 Middle-2437 13.41 1W/30dBm
High-2452 13.08 1W/30dBm

Waltek Testing Group Co., Ltd.
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1Pk
Max

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

Test Plot
Mode: TX 11b channel 1

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

10 dBm

OdBrr.‘

=20 dBm

-30 dBm

CF 2.412 GHz

Span 16.0 MHz

Tx Channel

Standard: NONE

Bandwidth

14.403 MHz | Power

14.67 dBm

1Pk
Max

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

Mode: TX 11b channel 6

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

10 dBm

OdBrr.‘

=20 dBm

-30 dBm

CF 2.437 GHz

Span 16.0 MHz

Waltek Testing Group Co.
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Mode: TX 11b channel 11

Offs 0.50 dB
Att 30 dB
Ref 20.50 dBm

RBW 1 MHz
VBW 3 MHz
SWT 2.5nms

1Pk

10 dBm

Max

s

0 dEm ‘
J{“
-10 dBm

dBm

dBm

dBm

dBm

dBm

dBm

l

CF 2.462 GHz

Span 16.0 MHz

Tx Channel

Standard: NONE

Bandwidth

14.403 MHz | Power

15.98 dBm

M

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

ode :TX 11g channel 1

REW 1 MHz

VBW 3 MHz
SWT 2.5ms

1Pk

10 dBm
Max

= MW

Ji g =

OdBrr.‘

i

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

Span 25.0 MHz

Tx Channel

Standard: NONE

Bandwidth

16.467 MHz | Power

13.49 dBm
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Mode :TX 11g channel 6

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms
1Pk | 10 dBm
Max
M

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 25.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.467 MHz | Power 12.80 dBm

Mode :TX 11g channel 11

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

1Pk |10 dBm
Max ‘
0 dBm‘ /_{ \\
-10 dBm
M
=20 m
‘ M

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

|

CF 2.462 GHz Span 25.0 MHz
Tx Channel Standard: NONE
Bandwidth 14.403 MHz | Power 12.24 dBm
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms
1Pk |10 dBm
Max

0 dBm ‘ o T Yo 1 (e L T e Ll

~ —

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz
Tx Channel Standard: NONE

Span 27.0 MHz

Bandwidth 16.657 MHzl Power

12.93 dBm

Mode: TX 11n HT20 channel 6

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms
1Pk | 19 dD..I.
Max

0 dBm | — Al

/ =
-10 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz
Tx Channel Standard: NONE

Span 27.0 MHz

Bandwidth 16.657 MHz‘ Power

12.25 dBm
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 3 MHz
Ref 20.50 dBm SWT 2.5ms
1Pk | 19 dD..I.

Max

| Ny
-40 dBllu

-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 27.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.657 MHz | Power 11.26 dBm
Mode: TX 11n HT40 channel 3
Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 2 MHz
Ref 19.50 dBm SWT 2.5ms
1Pk | 10 dBm
Max
0 dBm
-10 dBr|n // \\
-20 dBm
N
\\%
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.422 GHz Span 55.0 MHz
Tx Channel Standard: NONE
Bandwidth 36.228 MHz | Power 13.99 dBm
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1Pk
Max

Mode: TX 11n HT40 channel 6

Offs 0.50 dB
Att 30dB
Ref 19.50 dBm

REW 1 MHz
VBW 3 MHz
SWT 2.5ms

10 dBm

0 dBm =

-10 dBT'. //
=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

36.228 MHz | Power

13.41 dBm

1Pk
Max

Mode: TX 11n HT40 channel 9

Offs 0.50 dB
Att 30dB
Ref 20.50 dBm

RBW 1 MHz
VBW 3 MHz
SWT 2.5ms

10 dBm

OdBm}

-10 dBT‘. /
-20 dBm

'3Dd m

-40 dBm

-50 dBm

-60 dBm

-70 dBm

|

CF 2.452 GHz

Span 55.0 MHz
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12 Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05 August 24, 2018;
ANSI C63.10:2013

12.1 Test Procedure:

KDB 558074 D01 DTS Meas Guidance v04 April 5, 2017 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.
12.2 Test Result:

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

Low-2412 -11.12 8dBm per 3kHz

TX 11b Middle-2437 -11.98 8dBm per 3kHz
High-2462 -13.41 8dBm per 3kHz

Low-2412 -8.06 8dBm per 3kHz

TX 11g Middle-2437 -8.88 8dBm per 3kHz
High-2462 -10.70 8dBm per 3kHz

Low-2412 -10.70 8dBm per 3kHz

TX 11n HT20 Middle-2437 -9.80 8dBm per 3kHz
High-2462 -10.66 8dBm per 3kHz

Low-2422 -14.18 8dBm per 3kHz

TX 11n HT40 Middle-2437 -12.27 8dBm per 3kHz
High-2452 -14.00 8dBm per 3kHz

Waltek Testing Group Co.,
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Test Plot
Mode: TX 11b channel 1

Offs 0.50 dB RBW 3 kHz
Att 30dB VBW 10 kHz M1[1] -11.12 dBm
Ref -0.50 dBm SWT 1.75s 2.411361000 GHz

‘ M1
1Pk -10 dBm ¥

Max | el hdni
W\fw W\\f“’w WMVW

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.412 GHz Span 16.0 MHz

Mode: TX 11b channel 6

Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -11.98 dBm
Ref -0.50 dBm SWT 1.755 2.437639000 GHz

1Pk | .10 dBm M

- _205,3‘ e it /L‘UJ Py
VY] AN

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.437 GHz Span 16.0 MHz
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Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -13.41 dBm
Ref -0.50 dBm SWT 1.75s 2.461361000 GHz
|\11P'< -10 dBm M1
ax
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Mode: TX 11b channel 11

-20 dBmyt f({
M,

A/ P

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.462 GHz

Span 16.0 MHz

Offs 0.50 dB RBW 3 kHz
Att 30dB VBW 10 kHz M1[1] -8.06 dBm
Ref -0.50 dBm SWT 2.8s 2.410104000 GHz
‘ M1
1Pk 210 dBm [ ) T | !
Max

Mode :TX 11g channel 1

WWMMW

WW\WW

4

-20 dBr‘|‘r‘. J«
-30 dBm

!

|

S,

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-390 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] -8.88 dBm
Ref -0.50 dBm SWT 2.8s 2.431411000 GHz
‘ M1
1Pk |10 dBm -1 '
Max

T L R e A

i

-20 dBT ]‘{
-30 dBm—

|

'y

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.437 GHz

Span 25.0 MHz

1Pk
Max

Mode :TX 11g channel 11

Offs 0.50 dB RBW 3 kHz

Att 30 dB VBW 10 kHz M1[1] -10.70 dBm

Ref -0.50 dBm SWT 2.8s 2.467639000 GHz
‘ M1

-10 dBm ¥

el

I

|

N

-60 dBm

-70 dBm

-80 dBm

-90 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] -10.70 dBm
Ref -0.50 dBm SWT 3s 2.406126000 GHz
;Pk -10 dB\‘u e
ax
T e e e
-20 dBr‘n L \
A

-30 dBT rﬁr \_%
a0 dBgil

7

-60 dBm

-70 dBm

-80 dBm

-90 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] -9.80 dBm
Ref -0.50 dBm SWT 3s 2.430802000 GHz

‘ M1
h 4

| i o
| L
- ;
dBr|'n ]'HJIWI

-60 dBm

-70 dBm

-80 dBm

-90 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 30 dB VBW 10 kHz M1[1] -10.66 dBm

Ref -0.50 dBm SWT 3s 2.455802000 GHz
1Pk [ 19 dB\‘u s
s I e e

=20 dBm MW MW‘IIM k

e

-60 dBm

-70 dBm

-80 dBm

-90 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] -14.18 dBm

Ref -0.50 dBm SWT 6s 2.406960000 GHz
1Pk |10 dBm M

WWWWM 4

wwash S \
sl L}

|

-70 dBm

-80 dBm

-90 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] -12.27 dBm

Ref -0.50 dBm SWT 6s 2.452370000 GHz
1Pk |10 dBm H

: Wﬂw w«mwwwww%
o d )

CF 2.437 GHz Span 55.0 MHz

Mode: TX 11n HT40 channel 9

Offs 0.50 dB RBW 3 kHz
Att 30 dB VBW 10 kHz M1[1] -14.00 dBm
Ref -0.50 dBm SWT 6s 2.467370000 GHz

1Pk | .10 dBm M
Max ‘
20 dsmww |
30 dBm ‘

woioh S M

-70 dBm

-80 dBm

-90 dBm

CF 2.452 GHz Span 55.0 MHz
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13 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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14 RF Exposure

Remark: refer to MPE test report: WTF21D01002802W003.
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15 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix-DB21-Photos.
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