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3 Revision History

Date of Date of
Test report No. Receipt Date of Test lssue Purpose Comment Approved
sample
2020-12-07
WT520511085 2020-12-06 to 2020-12-16 original - Valid
252W001 2020-12-15
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4  General Information

4.1 General Description of E.U.T.

Product: Nutri Vision Mini Feeder
Model(s): FDWO050

Wi-Fi Specification: 2.4G-802.11b/g/n HT20 HT40
Hardware Version: V0.20

Software Version: 0008

Highest frequency

] Below 108MHz
(Exclude Radio):

Note: N/A

4.2 Details of E.U.T.

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

Max. RF output power: WiFi(2.4G): 18.04dBm

Type of Modulation: WiFi: CCK, OFDM

Antenna installation: WiFi: internal permanent antenna
Antenna Gain: WiFi(2.4G): 3.5dBi

Ratings: DC 5V, 2A, charging from adapter

(Adapter Input: 100-240V~50/60Hz 0.4A)
Manufacturer: Dong Guan City GangQi Electronics CO.,LTD
Model No.: GQ12-050200-ZU

Adapter:

Waltek Testing Group Co., Ltd.
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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.
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44 Test Mode

Table 1 Tests Carried Out Under FCC part 15.247

Test ltems 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
802.11g 54 Mbps 1/6/11 TX
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 X
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 TX
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 X
802.11n HT40 150 Mbps 3/6/9 X
802.11b 11 Mbps 1/6/11 TX
) ) o 802.11g 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 >

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.
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45 Test Facility
FCC Designation No.: CN1201. Test Firm Registration No.: 523476.
Waltek Testing Group Co., Ltd. EMC Laboratory “has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration number 523476, September 10, 2019.

Waltek Testing Group Co., Ltd.
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5 Test Summary

Page 8 of 83

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 Testing Group Co., Ltd.
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6 Equipment Used during Test
6.1 Equipments List
Conducted Emissions Test Site 2#
Last . .
Iltem Equipment Manufacturer Model No. Serial No. Calibration Cgi:le:orgg:;n
Date
1. EMI Test Receiver R&S ESCI 101155 2020-07-30 2021-07-29
2. LISN SCHWARZBECK | NSLK 8128 8128-259 2020-07-30 2021-07-29
3. Limiter CYBERTEK EM5010 261 2)2)2'4001 “| 2020-07-30 2021-07-29
4. Cable Laplace RF300 - 2020-07-30 2021-07-29
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
Last . .
Iltem Equipment Manufacturer Model No. Serial No. Calibration Cglljl:rggtc;n
Date
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”"’%\rﬁg’nidaba”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 Broaﬁ;ﬁ::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#
. . !_ast. Calibration
Iltem Equipment Manufacturer Model No. Serial No Calibration Due Date
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 MHG648A M43381 2020-04-20 2021-04-19
5 Cable HUBER+SUHNER CBL2 525178 2020-04-20 2021-04-19
RF Conducted Testing
. . !_ast. Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
1. EMC Analyzer Agilent E7405A  |MY45114943| 2019-04-20 | 2021-04-19
2. Spectrum Analyzer R&S FSP30 100091 2020-04-20 2021-04-19
3. EXA Signal Analyzer | Malaysia Keysight N9010A MY50520207 | 2020-04-20 2021-04-19

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




Reference No.: WTS20S11085252W001 Page 10 of 83

6.2 Description of Support Units

Equipment Manufacturer Model No. Series No.

/ / / /

6.3 Measurement Uncertainty

Parameter Uncertainty
Conducted Emission 1 3.64 dB(AC mains 150KHz~30MHz)
Radiated Spurious Emissions 1 5.08 dB (Bilog antenna 30M~1000MHz)
1 5.47 dB (Horn antenna 1000M~25000MHz)
Radio Frequency +1x107Hz
RF Power +0.42 dB
RF Power Density +0.7dB
Conducted Spurious Emissions + 2.76 dB (9kHz~26500MHZz)

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 Testing Group Co., Ltd.
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7 Conducted Emission

FCC CFR 47 Part 15 Section 15.207
ANSI C63.10:2013

Test Requirement:
Test Method:

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class/Severity: Class B

— Limit (dBuV)
Limit: Frequency (MHz) Quasi-peak Average
0.15 to 0. 66 to 56* 56 to 46*
0.5t05 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 Testing Group Co., Ltd.
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7.4 Conducted Emission Test Result

Page 12 of 83

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

Live line:
200 dBuv
: Dol : Limit: —
P 5 e —
m
(1}
a0
40
30 il T s S L O o e A I, R SRR
2 AL R pnbi
20 me”"“ww”n%”““‘*ﬁ%“‘v"m‘fw‘,“..rvﬁmﬁ peak
o AT TR AR AL SN G
10 Lo "ol
nn | :
0150 I:I|.5I 5I 20.0 MHz
Freg. Feading | Factor | Result | Limit [Margin
Noo L Az | Bavy | (dB) | (@Buv) | dBuy |(amy | DEEter| Remark
1 02220 1856 | 1000 | 20856 | 6274 |-3418| OF
7 02220] 1234 | 1000 | 2234 | 5274 |-3040] AVG
3 04660] 1801 | 1010 | 2811 | 5658 |-2847| OF
4 D4EB0| 1233 | 1010 | 2043 | 4658 | 24 15| AVG
5 06080| 2568 | 1007 | 3576 | 5600|2025 QF
B 06G80| 2118 | 1007 | 3126 | 4600 |-14 74| AVG
7 08EB0| 1775 | 1013 | 2788 | 56.00 |-2812| OF
5 08EBO| 1202 | 1013 | 2305 | 4600 |-22 05| AVG
3 15080 1878 | 1014 | 2883 | 5600 |-2707] QF
10 15080 1367 | 1014 | 2381 | 4600 |-2219] AVG
1 140820| 1574 | 1046 | 3020 | 6000|2880 OF
12 14 0820|431 1046 | 1477 | 5000 |-35 23| AVG

Waltek Testing Group Co., Ltd.
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Neutral line:

Page 13 of 83

80.0 dBu¥

70
60
50
40
30 k
o

2
ap A

Limit: —
AVEG: —

‘ 2 Vﬁiwwﬂ*-*@w ......
'\'“JM(‘ AT . " % ‘Jhl

'
N - i

i
9

o P
R R L EE L L L

J'N"vw.#ﬂm .«,MM w MWWMM\*

peak
10 | gt -
00 :
0150 IR 5 30.0 MHz
o | it [eeo] g | et | St [ o] s
1 01860 1747 10.00 2747 B4.21 [-368.74| QP
2 01860 1157 10.00 2157 5421 |-32 84| AVG
3 05880 24322 10.07 3428 s6.00 (-21.71| QP
4 0.5880] 1258 10.07 2266 | 4B.00 |-23.34| AVG
5 1.1900| 21.00 1015 3118 56.00 [-24 85| QP
B 1.1900| 10.85 10158 2100 | 4600 |-25.00| AWG
7 15300 20.74 1014 3043 g6.00 (-2507| QP
8 1.5300] 1228 1014 2242 | 4600 |-23.58| AVG
g 18380 14.74 1012 2986 6.00 [-26.14| QP
10 1.9380| 10449 1012 2061 46.00 | -25.39] AVG
11 14.0500| 2292 10.46 33.38 G000 [-2662| QP
12 1405800 5.89 10.46 16.0% 20.00 [-33.95| AVG

Waltek Testing Group Co., Ltd.
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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 pistance uVv/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log(2400FF(kHz)) + 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log(24000F(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(®0”

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 Testing Group 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

ot
(o2
4—-——3-——-»|

System Analyzer Network

Waltek Testing Group Co., Ltd.
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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 .:
; AAAA
1 1
_I__

“S stem “Anal zer “ Network

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth.............ooooiiniiiiiiiee. 10kHz
Video Bandwidth.............cccceiiiiiiiiiiiiiis 10kHz
Resolution Bandwidth............ccccccoevvvviinnnnne, 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
DetecCtor. ... PK
Resolution Bandwidth............ccccooevviiiiiinnnes 100kHz
Video Bandwidth.............ccccooiiiiiiiiiiiiiis 300kHz
Above 1GHz
Sweep Speed........ccccviiiieieeiiieeeee e, Auto
DeteCtor ... PK
Resolution Bandwidth............ccccccevviviinnnnne, 1MHz
Video Bandwidth..................ccoc 3MHz
DeteCtor.....oveeee s Ave.
Resolution Bandwidth............ccccccoevvvviinnnnne, 1MHz
Video Bandwidth............ccccoeviviiiiiiiiiiiiieeens 10Hz

Waltek Testing Group Co., Ltd.
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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
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Reference No.: WTS20S11085252W001

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 18 of 83

Measurement Correct | Extrapolatio Measurement Limits
Detector Margin
Frequency | results dBpV 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
6.131 25.10 QP 21.84 40.00 6.94 29.54 -22.60
15.726 24.63 QP 21.35 40.00 5.98 29.54 -23.56
25.673 25.16 QP 20.67 40.00 5.83 29.54 -23.71
802.11g
6.131 24.33 QP 21.84 40.00 6.17 20.54 -23.37
15.726 25.28 QP 21.35 40.00 6.63 29.54 -22.91
25.673 25.79 QP 20.67 40.00 6.46 29.54 -23.08
802.11n(HT20)
6.131 2452 QP 21.84 40.00 6.36 20.54 -23.18
15.726 25.33 QP 21.35 40.00 6.68 29.54 -22.86
25.673 24.79 QP 20.67 40.00 5.46 29.54 -24.08
802.11n(HT40)
6.131 25.11 QP 21.84 40.00 6.95 29.54 -22.59
15.726 25.23 QP 21.02 40.00 6.25 29.54 -23.29
25.673 24.57 QP 20.55 40.00 5.12 29.54 -24.42
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Reference No.: WTS20S11085252W001

Test Frequency : 30MHz ~ 8GHz

Page 19 of 83

RX Antenna SO0 Pert

Frequency Eecei.ver Detector ’;l;)rlre] O e Corrected 15:247/209/205
SRl Angle Height | Polar Factor Amplitude Limit Margin

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

11b: Low Channel 2412MHz

223.37 37.22 QP 266 1.1 H -11.62 25.60 46.00 -20.40
223.37 33.42 QP 254 1.1 \ -11.62 21.80 46.00 -24.20
4824.00 49.77 PK 77 1.0 \Y -1.06 48.71 74.00 -25.29
4824.00 43.97 Ave 77 1.0 \Y -1.06 42.91 54.00 -11.09
7236.00 42.49 PK 315 1.3 H 1.33 43.82 74.00 -30.18

7236.00 43.76 Ave 315 1.3 H 1.33 45.09 54.00 -8.91
2314.75 46.32 PK 246 1.8 Vv -13.19 33.13 74.00 -40.87
2314.75 38.75 Ave 246 1.8 \ -13.19 25.56 54.00 -28.44
2379.64 44.07 PK 241 1.5 H -13.14 30.93 74.00 -43.07
2379.64 38.27 Ave 241 1.5 H -13.14 2513 54.00 -28.87
2487.23 42.15 PK 296 1.7 Vv -13.08 29.07 74.00 -44.93
2487.23 38.01 Ave 296 1.7 \Y -13.08 2493 54.00 -29.07
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Reference No.: WTS20S11085252W001 Page 20 of 83
FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

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

11b: Middle Channel 2437MHz

223.37 35.87 QP 85 1.2 H -11.62 24.25 46.00 -21.75
223.37 33.26 QP 264 1.0 \ -11.62 21.64 46.00 -24.36
4874.00 50.50 PK 159 1.4 \Y -0.62 49.88 74.00 -24.12

4874.00 44.81 Ave 159 1.4 \Y -0.62 4419 54.00 -9.81
7311.00 42.03 PK 62 1.6 H 2.21 44.24 74.00 -29.76
7311.00 43.44 Ave 62 1.6 H 2.21 45.65 54.00 -8.35
2328.39 46.47 PK 162 1.1 Vv -13.19 33.28 74.00 -40.72
2328.39 37.50 Ave 162 1.1 \ -13.19 24.31 54.00 -29.69
2358.08 43.81 PK 272 1.3 H -13.14 30.67 74.00 -43.33
2358.08 36.81 Ave 272 1.3 H -13.14 23.67 54.00 -30.33
2484.64 42.04 PK 277 1.7 Vv -13.08 28.96 74.00 -45.04
2484.64 38.85 Ave 277 1.7 \Y -13.08 25.77 54.00 -28.23
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Page 21 of 83

RX Antenna SO0 Pert

Frequency Eecei.ver Detector ’;l;)rlre] CEmEsEE Corrected 1524712097205
SRl Angle Height | Polar Factor Amplitude Limit Margin

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

11b: High Channel 2462MHz

223.37 36.69 QP 218 1.3 H -11.62 25.07 46.00 -20.93
223.37 33.25 QP 37 1.5 \Y -11.62 21.63 46.00 -24.37
4924.00 50.61 PK 115 1.8 \Y -0.24 50.37 74.00 -23.63
4924.00 44.10 Ave 115 1.8 \Y -0.24 43.86 54.00 -10.14
7386.00 43.40 PK 10 1.5 H 2.84 46.24 74.00 -27.76
7386.00 44.30 Ave 10 1.5 H 2.84 47.14 54.00 -6.86
2320.42 46.34 PK 114 1.3 Vv -13.19 33.15 74.00 -40.85
2320.42 38.33 Ave 114 1.3 \ -13.19 25.14 54.00 -28.86
2383.94 43.42 PK 170 1.6 H -13.14 30.28 74.00 -43.72
2383.94 37.22 Ave 170 1.6 H -13.14 24.08 54.00 -29.92
2491.20 42.52 PK 148 1.0 Vv -13.08 29.44 74.00 -44.56
2491.20 37.92 Ave 148 1.0 \Y -13.08 24.84 54.00 -29.16
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE Angle Height | Polar Factor Amplitude Limit Margin

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

11g: Low Channel 2412MHz

223.37 36.14 QP 223 1.4 H -11.62 24.52 46.00 -21.48
223.37 34.70 QP 270 1.1 \ -11.62 23.08 46.00 -22.92
4824.00 49.60 PK 160 1.0 \Y -1.06 48.54 74.00 -25.46
4824.00 44.00 Ave 160 1.0 \Y -1.06 42.94 54.00 -11.06
7236.00 44.00 PK 107 1.4 H 1.33 45.33 74.00 -28.67
7236.00 45.68 Ave 107 1.4 H 1.33 47.01 54.00 -6.99
2338.69 45.10 PK 247 1.7 Vv -13.19 31.91 74.00 -42.09
2338.69 39.97 Ave 247 1.7 \ -13.19 26.78 54.00 -27.22
2357.68 42.09 PK 223 1.0 H -13.14 28.95 74.00 -45.05
2357.68 37.97 Ave 223 1.0 H -13.14 24.83 54.00 -29.17
2498.11 43.94 PK 242 1.4 Vv -13.08 30.86 74.00 -43.14
2498.11 36.97 Ave 242 1.4 \Y -13.08 23.89 54.00 -30.11
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e O e 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

223.37 36.92 QP 276 1.2 H -11.62 25.30 46.00 -20.70
223.37 34.09 QP 166 1.9 \ -11.62 22.47 46.00 -23.53
4874.00 48.91 PK 303 1.8 \Y -0.62 48.29 74.00 -25.71
4874.00 45.39 Ave 303 1.8 \Y -0.62 44.77 54.00 -9.23
7311.00 44.16 PK 116 1.3 H 2.21 46.37 74.00 -27.63
7311.00 44.50 Ave 116 1.3 H 2.21 46.71 54.00 -7.29
2318.05 46.68 PK 329 1.6 Vv -13.19 33.49 74.00 -40.51
2318.05 37.11 Ave 329 1.6 \ -13.19 23.92 54.00 -30.08
2372.52 44.06 PK 331 1.8 H -13.14 30.92 74.00 -43.08
2372.52 38.15 Ave 331 1.8 H -13.14 25.01 54.00 -28.99
2490.90 42.71 PK 117 1.0 Vv -13.08 29.63 74.00 -44.37
2490.90 36.20 Ave 117 1.0 \Y -13.08 23.12 54.00 -30.88
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e O e 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

223.37 37.45 QP 335 1.4 H -11.62 25.83 46.00 -20.17
223.37 33.45 QP 314 1.9 \ -11.62 21.83 46.00 -24.17
4924.00 48.53 PK 68 1.4 \Y -0.24 48.29 74.00 -25.71
4924.00 43.92 Ave 68 1.4 \Y -0.24 43.68 54.00 -10.32
7386.00 42.97 PK 220 1.2 H 2.84 45.81 74.00 -28.19
7386.00 43.91 Ave 220 1.2 H 2.84 46.75 54.00 -7.25
2311.12 45.77 PK 212 1.5 Vv -13.19 32.58 74.00 -41.42
2311.12 37.86 Ave 212 1.5 \ -13.19 24.67 54.00 -29.33
2385.73 43.89 PK 185 1.8 H -13.14 30.75 74.00 -43.25
2385.73 38.49 Ave 185 1.8 H -13.14 25.35 54.00 -28.65
2488.36 43.82 PK 103 1.6 Vv -13.08 30.74 74.00 -43.26
2488.36 36.97 Ave 103 1.6 \Y -13.08 23.89 54.00 -30.11
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<EEliE 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

223.37 38.78 QP 110 1.7 H -11.62 27.16 46.00 -18.84
223.37 34.07 QP 27 1.7 \Y -11.62 22.45 46.00 -23.55
4824.00 47.87 PK 100 1.8 \Y -1.06 46.81 74.00 -27.19
4824.00 43.13 Ave 100 1.8 \Y -1.06 42.07 54.00 -11.93
7236.00 43.81 PK 229 1.4 H 1.33 45.14 74.00 -28.86
7236.00 45.08 Ave 229 1.4 H 1.33 46.41 54.00 -7.59
2334.41 45.37 PK 329 1.5 Vv -13.19 32.18 74.00 -41.82
2334.41 37.40 Ave 329 1.5 \ -13.19 24.21 54.00 -29.79
2359.61 44.99 PK 130 1.0 H -13.14 31.85 74.00 -42.15
2359.61 38.96 Ave 130 1.0 H -13.14 25.82 54.00 -28.18
2497.50 43.65 PK 105 2.0 Vv -13.08 30.57 74.00 -43.43
2497.50 37.32 Ave 105 2.0 \Y -13.08 2424 54.00 -29.76
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e O e 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

223.37 39.53 QP 154 1.4 H -11.62 27.91 46.00 -18.09
223.37 33.14 QP 205 1.5 \ -11.62 21.52 46.00 -24.48
4874.00 48.23 PK 39 1.5 \Y -0.62 47.61 74.00 -26.39
4874.00 43.80 Ave 39 1.5 \Y -0.62 43.18 54.00 -10.82
7311.00 42.90 PK 327 1.6 H 2.21 45.11 74.00 -28.89

7311.00 45.98 Ave 327 1.6 H 2.21 48.19 54.00 -5.81
2341.04 46.29 PK 136 1.2 Vv -13.19 33.10 74.00 -40.90
2341.04 39.46 Ave 136 1.2 \ -13.19 26.27 54.00 -27.73
2372.71 43.46 PK 311 1.2 H -13.14 30.32 74.00 -43.68
2372.71 37.25 Ave 311 1.2 H -13.14 2411 54.00 -29.89
2484.62 42.06 PK 129 1.4 Vv -13.08 28.98 74.00 -45.02
2484.62 36.43 Ave 129 1.4 \Y -13.08 23.35 54.00 -30.65
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<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

223.37 39.25 QP 227 1.9 H -11.62 27.63 46.00 -18.37
223.37 32.04 QP 342 1.9 \ -11.62 20.42 46.00 -25.58
4924.00 46.88 PK 174 1.9 \Y -0.24 46.64 74.00 -27.36
4924.00 43.18 Ave 174 1.9 \Y -0.24 42.94 54.00 -11.06
7386.00 42.14 PK 85 1.2 H 2.84 44.98 74.00 -29.02

7386.00 45.65 Ave 85 1.2 H 2.84 48.49 54.00 -5.51
2326.22 45.04 PK 269 1.7 Vv -13.19 31.85 74.00 -42.15
2326.22 37.18 Ave 269 1.7 \ -13.19 23.99 54.00 -30.01
2362.07 44.86 PK 61 1.2 H -13.14 31.72 74.00 -42.28
2362.07 38.71 Ave 61 1.2 H -13.14 2557 54.00 -28.43
2488.33 42.89 PK 194 1.9 Vv -13.08 29.81 74.00 -44.19
2488.33 38.82 Ave 194 1.9 \Y -13.08 25.74 54.00 -28.26
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e O e 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

223.37 38.78 QP 110 1.7 H -11.62 27.16 46.00 -18.84
223.37 34.07 QP 27 1.7 \Y -11.62 22.45 46.00 -23.55
4844.00 47.89 PK 115 1.8 \Y% -1.06 46.83 74.00 -27.17
4844.00 43.15 Ave 115 1.8 \Y -1.06 42.09 54.00 -11.91
7266.00 37.16 PK 88 1.8 H 1.33 38.49 74.00 -35.51
7266.00 43.39 Ave 88 1.8 H 1.33 44.72 54.00 -9.28
2333.02 45.38 PK 308 2.0 Vv -13.19 32.19 74.00 -41.81
2333.02 39.68 Ave 308 2.0 \ -13.19 26.49 54.00 -27.51
2382.06 42.37 PK 230 1.3 H -13.14 29.23 74.00 -44.77
2382.06 36.92 Ave 230 1.3 H -13.14 23.78 54.00 -30.22
2489.89 42.92 PK 130 1.3 Vv -13.08 29.84 74.00 -44.16
2489.89 38.38 Ave 130 1.3 \Y -13.08 25.30 54.00 -28.70
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e O e 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

223.37 45.32 QP 206 1.2 H -11.62 33.70 46.00 -12.30
223.37 39.12 QP 243 1.4 \ -11.62 27.50 46.00 -18.50
4874.00 48.26 PK 347 1.4 \Y -0.62 47.64 74.00 -26.36
4874.00 46.17 Ave 347 1.4 \Y -0.62 45.55 54.00 -8.45
7311.00 36.58 PK 352 1.9 H 2.21 38.79 74.00 -35.21
7311.00 42.57 Ave 352 1.9 H 2.21 44.78 54.00 -9.22
2333.68 45.08 PK 74 1.4 Vv -13.19 31.89 74.00 -42.11
2333.68 38.39 Ave 74 1.4 \ -13.19 25.20 54.00 -28.80
2364.90 43.45 PK 117 1.3 H -13.14 30.31 74.00 -43.69
2364.90 38.53 Ave 117 1.3 H -13.14 25.39 54.00 -28.61
2490.81 42.26 PK 5 1.7 \Y% -13.08 29.18 74.00 -44.82
2490.81 36.24 Ave 5 1.7 \Y -13.08 23.16 54.00 -30.84
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FCC Part

Frequency Eecei.ver Detector ’;l;)rlre] e CEmEsEE Corrected 1524712097205
<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

223.37 44.86 QP 279 1.3 H -11.62 33.24 46.00 -12.76
223.37 39.80 QP 212 1.5 \ -11.62 28.18 46.00 -17.82
4904.00 48.14 PK 232 1.7 \Y -0.24 47.90 74.00 -26.10
4904.00 45.40 Ave 232 1.7 \Y -0.24 45.16 54.00 -8.84
7356.00 37.37 PK 198 1.2 H 2.84 40.21 74.00 -33.79
7356.00 41.84 Ave 198 1.2 H 2.84 44.68 54.00 -9.32
2327.62 46.82 PK 69 1.8 Vv -13.19 33.63 74.00 -40.37
2327.62 38.42 Ave 69 1.8 \ -13.19 25.23 54.00 -28.77
2362.57 42.02 PK 1 1.5 H -13.14 28.88 74.00 -45.12
2362.57 37.74 Ave 1 1.5 H -13.14 24.60 54.00 -29.40
2491.00 43.87 PK 300 1.6 Vv -13.08 30.79 74.00 -43.21
2491.00 36.79 Ave 300 1.6 \Y -13.08 23.71 54.00 -30.29

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 32 of 83
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High Channel
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Middle Channel
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F-70
-0
Start 9 kHz Z2.9%91 MEz/ Steop 30 MHEz
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802.11n HT20

Low Channel
@ “REW 100 XHz
*YBW 300 kHz
Ref 10.% dBm fRLL 20 dB SWT % ms
10 Qffpst 0.% dB
ol
A XH
10
20
—4
_Vf\‘\k“l‘wb.m.gnbml\v‘\ 2Py Ao o LeAlna AN A AL g sl degpl) Hd ) LT T S
-7a
_
Start 9 kHz 2.90991 MEz/ Step 30 MHz

Middle Channel

® *REW 100 kH=z
*VBW 300 kHz

15 dBm

Ref 10.5 dBm *Rtt 20 dB SWT 5 ms G68.802000000 kE
10 Offpet 0.§ dB

Lo

- 10

- 20

4

1
FE
7\{,\11\ (NN PPRRY. N POy T | R T T IR I P T PR e L L

& L LA Rl L B P L
b-7a
F-80
Start 9 kHz 2.9991 MEz/ Step 30 MHz
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High Channel

® “RBW 100 kHz Marker 1 [T ]
*VBW 300 kHz -48.5%2 dBm
Ref 10.5 dBm fRtt 20 dB SWT 5 msz G08.820000000 kEz
10 Qffpet O dB
il
[MAXH
10
20
— 4
%\J
L. Mg,\ﬁ.\.nu g o oo 1L mlﬁ, g AR M A FIFATVENS LT
F-70
g0
Start 9 kHz 2.95%5%1 MEz/ Stop 30 MH=z

802.11n HT40

Low Channel

® *RBEW 100 kHz Marker= 1 [T1 ]
*VBEW 300 kHz -48.67 cBm

Eef 10.5 dBm *RLL 20 dB SWT © ms G08.820000000 kE
10 offpet 0.5 OB
=
1 PK]
e H |
--10
-20
-4
1
,\“““\;WV\MM Mg g A e s s s S et ol S Aerden A e
-0
b-a0
Start 9 kHz 2.999%1 MEz/ Stop 30 MH=z
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Middle Channel

® *REW 100 kHz Marker 1 [Tl ]
*VBW 300 kHz

-50.27 dBm
Ref 10.% dBm Att 20 dB GO8.820000000 kE:
10 Qffpet 0 de
-0
L Pil
a2 i |
10
—2
—4
1
,]‘T\"""‘-L S T Bt Lol nd ol b ol Loan el el
g o L o o o L Yoot
t-70
f-ga
Center 15.0045 MH=z Z.99%]1 ME=z/ Span 2%.991 MH=z
High Channel
® *RBBW 100 kHz Marker 1 [TL1 ]
*VBW 300 kH= -4 53 dPm
Ref 10.5 dBm *Att 20 dB SWT % ms T28.784000000 kEz
10 Qffgst D de
-0
L
o
10
-z0
g e
j}&‘»\,\% Actlagsnbub b Ahotiaflaghl, by Ayl _“.;v&mnwh T AN _..Jlj.i
70
|-&0
Center 15.0045% MHz 2.9991 ME=z/ Span 29.931 MHz
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Above 30MHz
802.11b

Low Channel
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kAz -%6.10 dBm
Ref 20.5 <Bm Att 30 4B SWT 2.5 s 24.500600000 GHz

20 Offpet 0.5 4dB

Fundamental

10

o
Start 30 MH=z 2.497 GHz/ Step 2L GHz
Middle Channel
® REW 100 kHz Marker 1 (Tl ]
VEW 300 kAz -38.36 dBEm
Ref 20.5 dBm Att 30 dB SWT 2.5 s 22.702760000 GHz

zo Offpec 0.3 4B

Fundamental

01 -1%.[54 dEn

Start 30 MH=z 2.487 GHz/ Stop 26 GHz
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High Channel

® EBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz -37.74 dBm
Ref 20.5 dBm ALL 30 dB SWT 2.5 3 24.850540000 GHz

1 Offpet 0.F 4B

Fundamental

-1

-0

o
Start 30 MHzZ 2.4597 GHz/ Stop 25 GHz
802.11g
Low Channel
® REW 100 kHz Marker 1 [T1 ]
VBW 200 kHz =-37.54 dBm
Ref 20.5 dBm Att 30 4B SWT 2.5 = 22.782700000 GHz

Fundamental

o Offpet 0.3 4B

B T N

Start 30 MHz 2.497 GHz/ Step 25 GHz
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Middle Channel

@ EBW 100 kHz Marker 1 [T1 ]
VEW 200 kAz -38.53 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 s 24.850540000 GHz

0 Offpet 0.F 4B

Fundamental

) 2 dBn
N
1
- PR
AR A v
Start 30 MH=z 2.487 GHz/ Stop 25 GHz

High Channel

® REW 100 kHz Marker 1 [T1
VBN 300 kH=z -3

Ref 20.5 dEm Att 30 dB SWT 2.5 = 24.550540000 GHz

20 Offger 0.5 dB

Fundamental

uTarEyw AT

Start 30 MHz 2.487 GHz/ Stop 2L GHz
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802.11n HT20

Low Channel
® RBW 100 kHz Marker 1 [T1 |
VBW 300 kH=z -37.3¢ dBm
Ref 20.5 dBEm ALt 30 4B IWT 2.5 s 24.600480000 GHz

20 Offpet 0.5 dB

Fundamental

Fic

-0

M}mﬂwmwwv"” L

-
Start 30 MHz 2.497 GHz/ Steop 2% GHz
Middle Channel
® BBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -37.95 dBm
Ref 20.5 dBm Att 30 dB WL 2.5 s 24.600480000 GHz

0 Offpet 0.5 dB

Fundamental

-1

25.197 dbn

Start 30 MHz 2.497 GHz/S Steop 2B GHz
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High Channel

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kEz -38.13 dBm

Ref 20.5 dBm Attt 30 dB SWT 2.% = 24.550540000 GHz

Fundamental

20 Offpet 0.% &B

L

| A

o
Start 30 Mz 2.497 GHz/S Stop 2% CGHz
802.11n HT40
Low Channel
® RBW 100 kHz Marker 1 [T1 ]
WBW 200 kHz -38.49 dBm
Refl 20.5 dEm AtLL 30 4B EWL 2.5 = 23.701560000 GHz

20 Offpet 0.3 4B

Fundamental

D1 -27.18 dBn

Start 30 MHz 2.497 GHz/ Step 2L GHz
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Middle Channel

RBW 100 kHz Marker 1 [T
VBW 300 kH=z

-1

Fundamental

Bef 20.5 cBm Att 30 4B EWT 2.5 = Z24.600480000 GHz
20 Offpet 0.5 dB
N

i\\ ol -2 B

Start 30 MHz

Rel 20.% <Bm

Fundamental

Stop 2% GHz

High Channel

REW 100 kHz Marker 1 [T1
VBN 300 kHz -38.55 dBm

ALt 30 dB SWID 2.5 @ 23.252100000 GHz

1

o Offpet 0.6

dB

28 dBm

WWMWWV

Start 30 MH=z
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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

@) REW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 2.20

Ref 10.5 dBm Atk 20 4B SWT 1% ms 2.4000

10 offpet 0.5 4B Marker| 1

-0

Start 2.31 GHz 12.2 MH=z/ Stop 2.432 GHz

TX 11b: Band edge-right side

® RBW 100 kHz Marker z [Tl ]
VBEW 300 kHz 53Z.45% dBm

Ref 10.5 cBm Att 20 dB SWI 10 mo 2.487%360000 CHz

10 Off Marker| 1

} .MWUW . .
AN

D2 U= clpr S

=7 v

E-- n f
R E: =i

]

Start 2.442 GEz 5.8 MHz/ Stop 2.5 GHz
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TX 11g: Band edge-left side

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kH=z -41.56 dBm

Ref 10.5 dBEm Attt 20 B SWT 1% ms 2.400000000 GHz

10 Offget O0.% OB Mdrker| 1 [T1
—411 56 dBm
|0 annoonlion GHz

D1 -2 01 dBm
pinxH
1

&
1
Start 2.31 GHz 12.2 MH=z/ Stop 2.432 GHz
TX 11g: Band edge-right side
® REW 100 kHz Marker 2 [T1 |
VBW 300 kH=z -51.23 dBm
Ref 10.5 dEm ALt 20 4B SWT 10 ms 2.483644000 GHz
0 Offfer 0.} ob Marker| 1 [T1
-52}37 dBm

L: . " 46350000 GHz

= | M

Start 2.442 GHz 5.8 MHz/ Step 2.5 GHz
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TX 11n HT20: Band edge-left side

® RBW 100 kHz Marker z [Tl ]
VEW 300 kAz 4n.70
4 280000

Ref 10.5 cBm Att 20 dB SWT 1% ma
10 Offget 0.% 4B Marker| 1 [T1
-4 26 dm
L 400000000 GAz
D1 -3.0 dBm
MAXE

i ‘ l
2o

: fa.oe der fl l\
s »‘j \1\4.

N N’}/ )
Atk ah VA AAA i A Ao Aront
¢
s
1

Start 2.31 GHz 12.2 MHEzZ/ Stop 2.432 GHz

TX 11n HT20: Band edge-right side

® REW 100 kHz Marker 2 [T1 ]
VBW 300 kH=z 1
o

Ref 10.5 <Bm Att 20 dB EWT 10 ms 2.483
10 offpet 0.5 dB Marker| 1
1
EN B WD (NS | &3
,I‘L'L)LL
pinE] .

1 \
,.Wﬂ \““\m

Start Z.442 GEz 5.8 MH=z/ Stop 2.5 GHz
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TX 11n HT40: Band edge-left side

® "RBW 100 kHz Marker Z [T
SUBRW 300 kH=z

Rel 10.5% cBm *ALL 20 dB SWI 1% ma

10 Ooffpet 0.5 OB

D1 5. 4fs dEm

Fl
Start 2.31 GHz 14.2 MHz/S Stop 2.452 GHz
TX 11n HT40: Band edge-right side
® *RBW 100 kHz Marker 2 [T1 ]
*YBRW 300 kHE=z -47.60 dBm
Ref 10.5 <Bm ALt 20 dB SEWT 10 ms 2.485890000 CHz
10 Offpet 0.5 dB Marker{ 1l [T
72 dBPm
B aessqohon cro |ES

Jlmjii‘: B

'

Start 2.422 GEz 5.8 MHz/ Stop 2.52 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 9.024 13.184

TX11b Channel 6 9.024 13.184
Channel 11 9.024 13.152

Channel 1 16.500 16.500

TX 11g Channel 6 16.500 16.450
Channel 11 16.500 16.450

Channel 1 17.550 17.658

TX11n HT20 Channel 6 17.344 17.658
Channel 11 17.388 17.604

Channel 3 36.300 36.080

TX 11n HT40 Channel 6 36.300 36.080
Channel 9 36.080 36.080
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Test result plot:
6dB Bandwidth
Mode: TX 11b channel 1

® REW 100 kHz Delta 1 [T1 ]
VEW 300 kHz D.05 dB

Ref 20.5 dBm Att 30 4B SWT 2.5 ms 9.024000000 MH=
20 Offper 0.§ dB Marker{ 1 [T1
- lé dBm

Ly 4075550100 GAz
D1 5.4 fj\TB -
e L-R;ju_.& Mm JL‘M Aw‘m

/ i
/l Ma

-1

Jv’u \/ v \J\zk

20

=0

-5

-

Center 2.412 GHz 1.6 MHz/ Span l1é¢ Mz

Mode: TX 11b channel 6

® FEW 100 kHz Delta
VBW 300 kH=z

Rel 20.% <Bm ALt 30 dB SWT 2.5% me
20 Offpet 0.5 dB Marker| 1 [T1
- 47 dBr
1o 432682000 GHZ
o1

LJ{JW;LnJ\JLW AN nw.u't
A ' M\

Ve 7T

Center Z.437 GHz 1.6 MHz/ Span 16 MHz
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Mode: TX 11b channel 11

® RBW 100 kHz Delta 1 [Tl ]
VBW JO00 kH=z -0.14 B
Ref 20.5 dEm Att 30 4B SWT 2.% ms 9.024000000 MHZ
20 Offpet O0.% 4B Marker| 1 [T1
T dPm
L. 457652000 GH=
D1 6.29 cbr
TN EY T
/‘,-JLJ kJLJ\
:/\'/""A\J \«/M“’\
20
20
-5
—_
Center 2.462 GHz l.6 MHz/ Span 1¢ MHz
Mode: TX 11g channel 1
® REW 100 kHz Delta 1 [T1 |
VBN 300 kAz n.0% de
Ref 20.5 cEm Attt 30 4B EWT 2.5 ms 16.500000000 MHZz
z0 Offpet 0.9 OB Marker| 1l [T1
—zf58 dEm
Lo 403850000 GH=
panzE]

Center 2.412 GHz 2.5 MHz/ Span 25 MHZ
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Mode: TX 11g channel 6

® REBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.48 dB
Ref 20.5 dEm Att 30 4B SWT 2.5 ms 16.500000000 MH=z
20 0Offfet O0.% 4B Marker| 1 [T1
—-8178 dBEm
Lo 4z0ee0l00 GH=
panz

Center 2.437 GHz 2.5 MHzZ/ Span 25 MHz

Mode: TX 11g channel 11

® RBW 100 kHz Dslta
VBW 300 kAz

Tef 20.5 dBm Att 30 4B SWT 2.5 ms 16.50000

20 Offpet 0.5 dB Marker| ]

- 07 dBr
Lic 453850P00 GHZ
PIAXH

Center 2.46Z GHz 2.5 MHz/ Span 25 MHz
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Mode: TX 11n HT20 channel 1

® REW 100 kHz Delta 1 [T1 ]
VEW 300 kAz n.01 4ae
Ref 20.% dBm ALL 30 4B SWT 5 ome 17.550000000 MHZ
20 Offpet 0.% dB Marker| 1 [T1
- 23 dBm
Lo 4 00 GHz
pans
o1 2.8 d
= MMM B
Dot bty

3
Center 2.412 GHz 2.7 MHz/ Span 27 MHz
Mode: TX 11n HT20 channel 6
® FEW 100 kHz Delta 1 [T1 ]
VEW 300 kHz 0.20 dB
Ref 20.5 dBEm Att 30 dB SWT 5 ms 17.334000000 MH=
70 Offper 0.3 ob Marker| 1 [T1
- 1Em
Fio aona6ah00 cOz
MAXE|

3.5F dBmn

e gl | sl ol

7 N

o .

Center Z.437 GHz 2.7 MHz/ Span 27 MHz
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Mode: TX 11n HT20 channel 11

® REW 100 kHz Delta 1 [T1 |
VBW 300 kHz -0.15 dB

Ref 20.% dBm Att 30 4B SWT 5 ms 17.3B8000000 MHZ
0 Offpet 0.5 dB Marker| 1 [T1
V -7447 dBm
L. 45346eh00 GHZ
ZER )

Center Z.4¢Z GHz 2.7 MHz/ Span 27 MHz

Mode: TX 11n HT40 channel 3
® RBW ]-.E:g Z.;[% Delta 1 [T1 J-J .

Ref 20.5% dBm Att 30 dB SWT 10 ms

0 Offpet 0.5 dB

-1
PIAXH 5

. r-fw“.].!‘ln'wu-‘“ A LA A L LL] £ )

——
—

Center Z.42Z2 GHz 5.5 MHz/ Span 5% MHz
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Mode: TX 11n HT40 channel 6

® RBW 100 kHz Delta 1 [T1 |
VBW 300 kH=z D.32 4B
Ref 20.5 cdBm Att 30 4B SWT 10 ms Q C MHZz
20 Offpet 0.§ dB Marker| 1 T1
-12L 56 dBm

Lio senling GEe
paazH

o

R T i eliche
iy Ao T [N E N RN T
BE T AN ket SaiiY i e

20 u ‘Y

a0 / \

i \

|- sc

-6

Center Z.437 GHz 5.5 MHz/ Span 55 MHz
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Mode: TX 11n HT40 channel 9

® EBW 100 kHz Delta 1 [T1 |
VBW 300 kHz -0.46 4dBr
36 0o

Ref 20.5 dBm Attt 30 dB SWT 10 ms 00000C¢ MHzZ
20 oOffpec 0.% &B Marker| 1 [T1
- dBm
= 424070000 GH
fL_ry]
MAXH]
Lo

Center Z.45Z GHz 5.5 MHz/ Span 5% MHz
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99% Bandwidth
Mode: TX 11b channel 1

® REW 100 kHz HMarker 1 [T1 ]
VBW 200 kHz 5.72 dBm

Ref 20.5 dBm att 30 4B SWT 2.5 ms 2.4125 GHz
20 Offhpet 0.} dB cew 13l1g4oo0poo MAZ
p 1] [Tl
L _ L8z dpm
L 2lansa72p0n GAZ
L px
b Mw ]L\Q_[ jeuw 2f 171 cxfn
ad | l.wﬂ “}LJ — -
f"JU ,\.’K;u;‘-c 00 GHz
1 rz
{j‘/‘j’/\v uM\fak
2o
L 5o
-5
-
Center 2.412 GHz 1.6 MH=z/ Span 16 MHz
Mode: TX 11b channel 6
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 4.51 dBm
Ref 20.5 dEm Att 30 4B SWT 2.5 ms 2.4375% GHz
20 Offpet 0.} dB cew 13[.184000p00 MHZ
1| 1T
1o 1B
1 2|.420472p00 GHz
M )
b— Temp 2| [T1 OB
e "L_,H 1 .‘LM A A H_JJ I
/IJ\J"J L/ L“‘Lﬂ,.ﬁ\];-a;c 00 Gz
B T"J\ \J Af\k’K
M
L -0
Los
o
Center 2.437 GHz 1.6 MHEZ/ Span 1& MHz
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Mode: TX 11b channel 11

® REW 100 kHz Marker 1 [T1 |
VBW 300 kH=z 6.53
2.4815 )
[

Ref 20.5 dBm Att 30 4B SWT 2.5 ms

20 Offpet 0.3 dB

L1 +

" pM | A
M\/ /

A
:

MAXE
-0

Center Z.46Z GHz 1.6 MHz/ Span 1© MHz
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Mode: TX 11g channel 1

® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kH=z -2.24 dBm

Ref 20.5 <Bm Attt 30 4B SWT 2.5 ms 2.417100000 GHz
20 Offpet 0.} 4B JOp00 MHZ
Lo 56 clFm
opon GH=z
, ,
V“MU\’M\’“"WJ‘”M oo e
- JJ U
20
-0 \
-5
-6
Center 2.412 GHz 2.5 MH=z/ Span 25 MHZ

Mode: TX 11g channel 6

® BBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz 2.27 dBm

Ref 20.5 dPm ALt 30 4B SWT 2.5 ms

zo Offpet 0.F d&B

Center 2.437 GHz 2.5 MHz/ Span 25 MHz
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Mode: TX 11g channel 11

® REW 100 kHz Marker 1 [T1 )
VBW 300 kHz 0.51
uno

- dBm
Ref 20.5 cEm Att 30 4B SWT 2.5 ms 2.4834 c GHz
z0 offpec 0.5 4B CEW lef.450000p00 MHEZ
remp 1| [T1
10 JLo) dBEm
= B
AATH]

= -

e s WWWL{Y —

In
&
=

=
|«
Center Z.462 GHz 2.5 MHz/ Span 25 MHz

Mode: TX 11n HT20 channel 1

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kAE=z 3.07

- dBm
Bef 20.5 cBm Att 30 4B EWT 5 ms 2.417070000 GHz
0 Offpet 0.5 dB CBW 17L658000p00 MHzZ
xp 1| [T1 oBf]
= L 74 P
2l.403252p00 GHz
L_ed -
HAXE| Temp 2| [T1 OBY]
Lo - oo
:10P00 GHz

jmmmwwmm-
Mri \

I K

Center 2.412 GHz 2.7 MH=z/ Span 27 MHzZ
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Mode: TX 11n HT20 channel 6

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.47 dBm
Ref 20.% dBm Att 30 4B SWT 5 ms 2.439350000 GHz
20 Offpet 0.9 B CEW 17[.e58000p00 MHZz
Il [l 1
Lig ] 00 Jdbm
z|.428282p00 GH
- -
TCT Tem 2 1TL
Lo - e
2[-445310p00 GHzZ
L 1 T i AT

¢
Center 2.437 GHz 2.7 MHz/ Span 27 MHzZ
Mode: TX 11n HT20 channel 11
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -2.00 dBm
Ref 20.5 dBm ALt 30 4B SWT 5 ms 2.4570 GHz
20 Offker 0. dB OPW 17[6D4000p00 MAzZ
1 [T1 1
Ly 8 dBm
2|. 453252 00 GH
mE .
MAXE Temp 2| [T1

Center 2Z2.46Z GHz Z.7 MHz/ Span 27 MHz
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Mode: TX 11n HT40 channel 3

REW 100 kHz
VBW 300 kH=z

®

Ref 20.5 dBEm

Marker 1

5 dBm

Att 30 4B SEWT 10 ms 2.43333 CHz
20 Offget 0.5 4B OBW 36l 0B0000pO MHz
T 1 1
Lo 4 dBm
L Pg] =
™ Temp 2 )
- 2 GHz
. bk ol ol Jasl
r-u, o M ¥ o
20 ;
a0 /
-4 ¥
]
|-
Center 2Z.422 GHz 5.5 MHz/ Span 55 MHz

Mode: TX 11n HT40 channel

RBW 100 kHz
VBW 300 kHz

Ref 20.5 cEm

6

Marker 1 [T1

0 dBm

Att 30 dB SWT 10 ms
z0 Offpet 0.% dB
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Mode: TX 11n HT40 channel 9
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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 16.98 1W/30dBm

TX11b Middle-2437 16.52 1W/30dBm
High-2462 18.04 1W/30dBm

Low-2412 17.40 1W/30dBm

TX 11g Middle-2437 17.07 1W/30dBm
High-2462 16.84 1W/30dBm

Low-2412 16.39 1W/30dBm

TX 11n HT20 Middle-2437 16.02 1W/30dBm
High-2462 17.45 1W/30dBm

Low-2422 16.55 1W/30dBm

TX 11n HT40 Middle-2437 15.86 1W/30dBm
High-2452 17.37 1W/30dBm
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Test Plot
Mode: TX 11b channel 1
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Mode: TX 11b channel 11
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Mode :TX 11g channel 6
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Mode: TX 11n HT20 channel 1
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Mode: TX 11n HT20 channel 11
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Mode: TX 11n HT40 channel 9
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13 Duty cycle

Test Requirement:
Test Method:

Test Limit:

Test Result:

Remark:

Waltek Testing Group Co., Ltd.
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FCC CFR47 Part 15 Section 15.247

ANSI C63.10: 2013
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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 -11.20 8dBm per 3kHz

TX 11b Middle-2437 -11.80 8dBm per 3kHz
High-2462 -10.29 8dBm per 3kHz

Low-2412 -15.90 8dBm per 3kHz

TX 11g Middle-2437 -16.68 8dBm per 3kHz
High-2462 -15.27 8dBm per 3kHz

Low-2412 -18.22 8dBm per 3kHz

TX 11n HT20 Middle-2437 -18.53 8dBm per 3kHz
High-2462 -16.35 8dBm per 3kHz

Low-2422 -18.26 8dBm per 3kHz

TX 11n HT40 Middle-2437 -19.70 8dBm per 3kHz
High-2452 -19.07 8dBm per 3kHz
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Test Plot
Mode: TX 11b channel 1
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Mode: TX 11b channel 11
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Mode :TX 11g channel 6
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Mode: TX 11n HT20 channel 1
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Mode: TX 11n HT20 channel 11

® REW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -16.35 dBm

Fef 0.5 dBm Att 10 4B SWT 2 = 2.466428000 GHz

0 Offfec 0.} 4B

1

t“mmh hw

Center Z.462 GHz 2.7 MHzZ/ Span 27 MHz

Mode: TX 11n HT40 channel 3

® REW 3 kHz Marker 1 [T1 ]
VBW 10 kEz —18.26 dBm

Ref 0.5 dBm Att 10 dB SWT 8.2 = 2.422110000 GHz

o Offpet 0.5 dB

1

Center 2.422 GHz 5.5 MHz/ Span 55 MHz

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



Reference No.: WTS20S11085252W001

Page

79 of 83

Mode: TX 11n HT40 channel 6
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Mode: TX 11n HT40 channel 9
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15 Antenna Requirement

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

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

Remark: Refer to MPE report: WTS20S11085252W002
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17 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix- REY-FDWO050-Photos.
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