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3 Revision History
Dl € Date of
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798W003 2020-06-18
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General Information
4.1 General Description of E.U.T.

Product: Android TV Box

Model(s): V12US

Model Description: N/A

Wi-Fi Specification: 5G-802.11a/ n(HT20/40)/ac(HT20/40/80)
Hardware Version: V1.0-3

Software Version: V1.0.1.20200618

Highest frequenc

(E?(clude R:dio): ’ 256MHz

Storage Location: Internal Storage

Note: N/A

4.2 Details of E.U.T.

Operation Frequency: 802.11a/ n(HT20/40)/ac(HT20/40/80): 5745MHz to 5825MHz
Max. RF output power: U-NII-3: 18.43dBm

Type of Modulation: OFDM

Antenna installation: External Fixed antenna

Antenna Gain: U-NII-3: 3.0dBi

Ratings: Input: AC 100-240V~50/60Hz 0.4A Max

Output: 5V~2000mA from adapter

Adapter: Manufacturer: Shenzhen Keyu Power Supply Technology Co.,Ltd.

Model No.: KA1201A-0502000US

4.3 Channel List

U-NII-3 (5.725-5.85GHz)
channel Frequency(MHz)
149 5745
151 5755
153 5765
155 5775
157 5785
159 5795
161 5805
165 5825

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency,
Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn
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the middle frequency, and the highest frequency of channel were selected to perform the test, and

the selected channel see below:

For 802.11a/n(HT20)/ac(HT20):

channel Frequency(MHz)
149 5745
157 5785
165 5825

For 802.11 n(HT40)/ac(HT40):

channel Frequency(MHz)
151 5755
159 5795
For 802.11 ac(HT80):
channel Frequency(MHz)
155 5775

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

Page 7 of 80

During testing, Channel and Power Controlling Software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of RF
output power expected by the customer and is going to be fixed on the firmware of the final end product.

Transmitting duty cycle is no less 98%.

The software is installed in operation system, named “RFTestTool.apk” ,Version 1,date 20160518.

802.11ac(HT80)

Test Items Mode Data Rate Channel TX/RX
802.11a 6 Mbps U-NII-3 149/155/165 | TX
802.11n(HT20) MCSO0 U-NII-3 149/155/165 | TX
Radiated Emissions 802.11n(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT20) MCSO0 U-NII-3 149/155/165 | TX
802.11ac(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT80) MCSO0 U-NII-3 155 X
802.11a 6 Mbps U-NII-3 149/155/165 | TX
802.11n(HT20) MCSO0 U-NII-3 149/155/165 | TX
Duty Cycle 802.11n(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT20) MCSO0 U-NII-3 149/155/165 | TX
802.11ac(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT80) MCSO U-NII-3 155 X
802.11a 6 Mbps U-NII-3 149/155/165 | TX
802.11n(HT20) MCSO0 U-NII-3 149/155/165 | TX
Band Edge 802.11n(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT20) MCSO0 U-NII-3 149/155/165 | TX
802.11ac(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT80) MCSO U-NII-3 155 X
802.11a 6 Mbps U-NII-3 149/155/165 | TX
802.11n(HT20) MCSO0 U-NII-3 149/155/165 | TX
6dB Bandwidth 802.11n(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT20) MCSO0 U-NII-3 149/155/165 | TX
802.11ac(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT80) MCSO0 U-NII-3 155 X
802.11a 6 Mbps U-NII-3 149/155/165 | TX
802.11n(HT20) MCSO0 U-NII-3 149/155/165 | TX
26dB Bandwidth and 99% Occupied | 802.11n(HT40) MCSO0 U-NII-3 151/159 TX
Bandwidth 802.11ac(HT20) | MCSO  |U-NII-3 149/155/165| T
802.11ac(HT40) MCSO0 U-NII-3 151/159 X
MCSO0 U-NII-3 155 X

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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802.11a 6 Mbps U-NII-3 149/155/165 | TX
802.11n(HT20) MCSO0 U-NII-3 149/155/165 | TX
Conducted Output Power 802.11n(HT40) MESO OIS 1517159 X
802.11ac(HT20) MCSO0 U-NII-3 149/155/165 | TX
802.11ac(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT80) MCSO0 U-NII-3 155 X
802.11a 6 Mbps U-NII-3 149/155/165 | TX
802.11n(HT20) MCSO U-NII-3 149/155/165 | TX
_ 802.11n(HT40) MCSO U-NII-3 151/159 X
Power Spectral Density
802.11ac(HT20) MCSO U-NII-3 149/155/165 | TX
802.11ac(HT40) MCSO0 U-NII-3 151/159 X
802.11ac(HT80) MCSO U-NII-3 155 X
Frequency Stability Un-modulation / U-NII-3 149/155/165 | TX

45 Test Facility
The test facility has a test site registered with the following organizations:
ISED CAB identifier: CN0O013. Test Firm Registration No.: 7760A.
Waltek Services(Shenzhen) Co., Ltd. Has been registered and fully described in a report filed with
the Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2016.
FCC Designation No.: CN1201. Test Firm Registration No.: 523476.
Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory "has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the

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

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5 Equipment Used during Test
5.1 Equipments List
Conducted Emissions Test Site 1#
Lesl Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 100947 2019-09-17 2020-09-16
2. LISN R&S ENV216 101215 2019-09-17 2020-09-16
3. Cable Top TYPE16(3.5M) - 2019-09-17 2020-09-16
Conducted Emissions Test Site 2#
il Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 EMI Test Receiver R&S ESCI 101155 2019-09-17 2020-09-16
2. LISN SCHWARZBECK NSLK 8128 8128-289 2019-09-17 2020-09-16
3 Limiter York MTS-IMP-136 | 28 82);001' 2019-00-17 | 2020-09-16
4. Cable LARGE RF300 - 2019-09-17 2020-09-16
3m Semi-anechoic Chamber for Radiation Emissions Test site 1#
Lesl Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1 EMC Analyzer Agilent E7405A MY45114943 | 2020-04-20 2021-04-19
2 Active Loop Antenna Beijing Dazhi ZN30900A - 2020-04-20 2021-04-19
3 T”'Ozr?t;andaba”d SCHWARZBECK | VULB9163 336 2019-08-11 | 2020-08-10
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - 2019-09-17 2020-09-16
5 | PBroacbandHom | scHWARZBECK | BBHA9120D | 667 2020-04-19 | 2021-04-18
6 Broa/f;]?::gaHom 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 Top 1GHz-25GHz | EW02014-7 | 2020-04-20 | 2021-04-19
(above 1GHz)
3m Semi-anechoic Chamber for Radiation Emissions Test site 2#
il 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”'O%Et;andaba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2020-04-25 | 2021-04-24
Compliance
3 Amplifier pirection PAP-0203 22024 2020-04-20 2021-04-19
systems inc
4 Cable HUBER+SUHNER CBL2 525178 2020-04-20 2021-04-19

RF Conducted Testing

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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: : .Last' Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date

EMC Analyzer

1. (9k~26.5Gsz) Agilent E7405A  |MY45114943| 2019-09-17 | 2020-09-16

Spectrum Analyzer

2 (9k-6GHz)y R&S FSL6 100959 | 2019-09-17 | 2020-09-16
Signal Analyzer

3. (§k~26_5G¥|Z) Agilent N9010A  |MY50520207| 2019-09-17 | 2020-09-16

5.2 Description of Support Units
Equipment Manufacturer Model No. Series No.

/ / / /

5.3 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +2.2dB

+5.03 dB (30M~1000MHz)
+5.47 dB (1000M~25000MHz)
Conducted Spurious Emissions test 1 3.64 dB (AC mains 150KHz~30MHz)

Radiated Spurious Emissions test

54 Test Equipment Calibration

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

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

Page 11 of 80

Test Items Test Requirement Result

Conducted Emissions 15.207(a) PASS
15.407(a)

Radiated Emissions 15.205(a) PASS
15.209(a)

Duty Cycle KDB 789033 --

6dB Bandwidth 15.407(a) PASS

& 59% Oooupied Bandwit 15407

Maximum Conducted Output Power 15.407(a) PASS

Power Spectral Density 15.407(a) PASS

F:j:::ir::edn?:: r;:jesqireonucr;/d 15.407(a) PASS

Antenna Requirement 15.203 PASS

Maximum Permissible Exposure
(Exposure of Humans to RIE Fields) 1.1307(b)(1) PASS

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.1

7.2

Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:
Class/Severity:
Limit:

Detector:

E.U.T. Operation

Operating Environment :

Temperature:
Humidity:
Atmospheric Pressure:

EUT Operation :

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

PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz

Peak for pre-scan (9kHz Resolution Bandwidth)

21.5°C
51.9 % RH
101.2kPa

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

EUT Setup

The conducted emission tests were performed using the setup accordance with the

ANSI C63.10:2013.

Receiver

PC System

___)|

10.8m

El:50Q Terminator

7.3 Measurement Description

Waltek Services (Shenzhen) Co.,Ltd.

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.

http://www.waltek.com.cn
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7.4 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

Live line:
0.0 dBUY
Limit: —_—
i i ! AVG: —_—
0 5 i ;
- - e
\E: I

50

““IT |:_II|J|.I....|J..J.L . i, .ﬂ!Ji.l IR
a T T Ry
!.M M WW by e
AL " : : b
Bl | e i, “ofre
oo l“ u."l)ﬂ
10 : L ...--......l.“--wn
n.o H | H |
0150 l [|5 5 ann MH=
o | oo | ] e | et | L W oo v
1 0.1700| 36593 9.78 46.71 6496 [-18.25) QP
2 0.1700| 2844 978 3822 5496 [-16.74] AVG
3 0.4740| 3952 982 4934 5644 | -710 QP
4 0.4740| 3053 9.82 40.35 4644 | -6.09 | AVG
5 0.8300| 3567 9.86 4553 56.00 [-1047) QP
6 0.8300| 2457 9.86 34.43 4600 [ -11.57| AVG
7 1.2059| 3578 9.90 4568 56.00 [-10.32] QP
8 1.2059| 2667 9.90 36.57 4600 | -943 | AVG
9 2.3780| 3469 995 44 64 5600 [-11.36] QP
10 23780 2572 9.95 35.67 4600 [-10.33] AVG
1 3.9460| 34.06 994 44.00 56.00 [-12.00] QP
12 3.9460| 25.09 9.94 35.03 46.00 [ -10.97| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
£0.0 dBuY
| | T | o —
: o ; ; i P ; AYG: —
7 | | 5 — -
60 i RN AR DU T U
\E: 1 1 ' | : ! I |
50 £ al . ] . T | . 3 .
o s SCLTOR G 1 WPOPLL AL 4% Y 00 ] R M Yl !
OGN R s ey I
40 f S : : :
I T T YL J
ALY AT Nl J]’ |
» "4'}'"_"r" T
20 I b .
! ' ' pcak
10 i “lave
0o I
0150 05 5 ann  MHz
Freq. Reading | Factor | Result | Limit [Margin
NO- | mHz) | @Buv) | (dB) | (dBuv) | dBuv |(aB) |DSector| Remak
1 01700| 3749 | 978 | 4727 | 6496|1769 QP
2 0.1700[ 2448 | 978 | 3426 | 5496 |-2070] AVG
3 04740| 3852 | 982 | 4834 | 5644 | 8.10| QP
4 04740| 3164 | 982 | 4146 | 4644 | 498 | AVG
5 00020 3469 | 987 | 4456 | 5600 |-1144] QP
6 09020] 2461 | 987 | 3448 | 46.00 | 1152] AVG
7 13460 3451 | 990 | 4441 | 5600|1158 QP
8 13460 2512 | 990 | 3502 | 46.00 |-10.98] AVG
9 26740| 3445 | 994 | 4439 | 5600 |-1161] QP
10 26740] 2374 | 994 | 3368 | 46.00 |-12.32] AVG
11 38580| 3289 | 994 | 4283 | 56.00 |-13.17] QP
12 38580] 2279 | 994 | 3273 | 46.00 | -13.27] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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8.1

Waltek Services (Shenzhen) Co.,Ltd.

Radiated Emissions

Test Requirement:

Test Method:

Page 15 of 80

FCC CFR47 Part 15 Section 15.209 & 15.407
ANSI C63.10:2013

Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Lirf"lit at 3m Measurement
Frequency Distance
(MHz) Distance
uV/m uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log?*°FkH2) 4+ g0
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20l0g**0F k) 4 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log"*”
88 ~ 216 150 3 150 20log"®”
216 ~ 960 200 3 200 20l0g®®”
Above 960 500 3 500 20l0g"®®?
EUT Operation
Operating Environment :
Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

EUT Operation :

The test was performed in transmitting mode, the test data were shown in the report.
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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: 2013.

The test setup for emission measurement below 30MHz.

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

D pectrum AMP ombining
|_sysiem_| Networ

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

Semi-anechoic 3m Chamber

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

Turn Table

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
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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°

4
1.5m,
i Turn Table
: Absorbers
‘ AAAA
——

ombining

NEetWOrkK

8.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed........ccccviiiiiiiiieeieeee e, Auto
IF Bandwidth.............cooooeiiiiiee 10kHz
Video Bandwidth............cccoveeiiiiiiiiiiee. 10kHz
Resolution Bandwidth...........cccccoovvviiiiiinnnes 10kHz
30MHz ~ 1GHz
Sweep Speed........occiiiiiiiee e Auto
DeteCtor.....omeeeee s PK
Resolution Bandwidth............c.cccocevviviinnnnne, 100kHz
Video Bandwidth............cccoveeiiiiiiiiiieee. 300kHz
Above 1GHz
Sweep Speed ..o Auto
DeteCtor ... PK
Resolution Bandwidth............ccccoevvviiiiiinnnes 1TMHz
Video Bandwidth...........cccveeiiiiiiiin. 3MHz
DeteCtor ... Ave.
Resolution Bandwidth............cccoevvviiiiiinnnnes 1TMHz
Video Bandwidth...........ccccuvveiiiiiiiiiie . 10Hz

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



Reference No.: WTD20S06032798W003 V2 Page 18 of 80

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 X axis,so the worst data were shown as follow.

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

Corrected Amplitude & Margin Calculation

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

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:
Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

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

Margin = Corr. Ampl. — Limit

Waltek Services (Shenzhen) Co.,Ltd.
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8.6 Summary of Test Results

Test Frequency: 9KHz~30MHz

Page 19 of 80

Measurement Correct | Extrapolatio Measurement Limits
Frequency results dBuV Detector factor n factor results (calculated) | dBuV/m Margin
@3m PrIQP dB/m dB dBpV/m @30m @30m 98
(MHz) Measurement P Correct | Extrapolatio Measurement . Margin
results factor n factor results (calculated)
802.11a U-NII-3 Low Channel 5745MHz
6.021 25.34 QP 21.84 40.00 7.18 29.54 -22.36
15.730 25.36 QP 21.35 40.00 6.71 29.54 -22.83
25.680 25.18 QP 20.67 40.00 5.85 29.54 -23.69
802.11a U-NII-3 Middle Channel 5785MHz
6.021 25.10 QP 21.84 40.00 6.94 29.54 -22.60
15.730 24 .84 QP 21.35 40.00 6.19 29.54 -23.35
25.680 25.56 QP 20.67 40.00 6.23 29.54 -23.31
802.11a U-NII-3 High Channel 5825MHz
6.021 25.08 QP 21.84 40.00 6.92 29.54 -22.62
15.730 24.96 QP 21.35 40.00 6.31 29.54 -23.23
25.680 25.30 QP 20.67 40.00 5.97 29.54 -23.57
802.11n20 U-NII-3 Low Channel 5745MHz
6.021 25.30 QP 21.84 40.00 7.14 29.54 -22.40
15.730 2512 QP 21.35 40.00 6.47 29.54 -23.07
25.680 25.34 QP 20.67 40.00 6.01 29.54 -23.53
802.11n20 U-NII-3 Middle Channel 5785MHz
6.021 25.07 QP 21.84 40.00 6.91 29.54 -22.63
15.730 24.59 QP 21.35 40.00 5.94 29.54 -23.60
25.680 25.63 QP 20.67 40.00 6.30 29.54 -23.24
802.11n20 U-NII-3 High Channel 5825MHz
6.021 25.33 QP 21.84 40.00 7.17 29.54 -22.37
15.730 24.69 QP 21.35 40.00 6.04 29.54 -23.50
25.680 25.18 QP 20.67 40.00 5.85 29.54 -23.69
802.11ac20 U-NII-3 Low Channel 5745MHz
6.021 25.52 QP 21.84 40.00 7.36 29.54 -22.18

Waltek Services (Shenzhen) Co.,Ltd.
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15.730 24.85 QP 21.35 40.00 6.20 29.54 -23.34

25.680 25.16 QP 20.67 40.00 5.83 29.54 -23.71
802.11ac20 U-NII-3 Middle Channel 5785MHz

6.021 25.37 QP 21.84 40.00 7.21 29.54 -22.33

15.730 24 .85 QP 21.35 40.00 6.20 29.54 -23.34

25.680 25.62 QP 20.67 40.00 6.29 29.54 -23.25

802.11ac20 U-NII-3 High Channel 5825MHz

6.021 25.39 QP 21.84 40.00 7.23 29.54 -22.31

15.730 24.58 QP 21.35 40.00 5.93 29.54 -23.61

25.680 25.63 QP 20.67 40.00 6.30 29.54 -23.24
802.11n(HT40) U-NII-3 Low Channel 5755MHz

6.021 25.63 QP 21.84 40.00 7.47 29.54 -22.07

15.730 24.87 QP 21.35 40.00 6.22 29.54 -23.32

25.680 24.96 QP 20.67 40.00 5.63 29.54 -23.91
802.11n(HT40) U-NII-3 High Channel 5795MHz

6.021 25.11 QP 21.84 40.00 6.95 29.54 -22.59

15.730 24.65 QP 21.35 40.00 6.00 29.54 -23.54

25.680 25.06 QP 20.67 40.00 5.73 29.54 -23.81
802.11ac(HT40) U-NII-3 Low Channel 5755MHz

6.021 25.61 QP 21.84 40.00 7.45 29.54 -22.09

15.730 25.20 QP 21.35 40.00 6.55 29.54 -22.99

25.680 2497 QP 20.67 40.00 5.64 29.54 -23.90
802.11ac(HT40) U-NII-3 High Channel 5795MHz

6.021 25.31 QP 21.84 40.00 7.15 29.54 -22.39

15.730 24.50 QP 21.35 40.00 5.85 29.54 -23.69

25.680 25.88 QP 20.67 40.00 6.55 29.54 -22.99
802.11ac(HT80) U-NII-3 Low Channel 5775MHz

6.021 25.10 QP 21.84 40.00 6.94 29.54 -22.60

15.730 24.52 QP 21.35 40.00 5.87 29.54 -23.67

25.680 24.65 QP 20.67 40.00 5.32 29.54 -24.22

Waltek Services (Shenzhen) Co.,Ltd.
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Test Frequency : 30MHz ~ 18GHz
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: Turn | RXAntenna 1540712080205
Frequency Ezzzli\:\%r Detector table c«;r;tc; ?d Corre_-cted '

Angle | Height | Polar Amplitude Limit Margin

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

802.11a U-NII-3 Low Channel 5745MHz

223.45 39.46 QP 337 14 H -11.62 27.84 46.00 -18.16
223.45 39.18 QP 11 1.6 \ -11.62 27.56 46.00 -18.44
4504.86 51.46 PK 56 1.2 H -2.06 49.40 74.00 -24.60

4504.86 47.43 Ave 56 1.2 H -2.06 45.37 54.00 -8.63
11490.00 41.03 PK 248 1.0 H 5.93 46.96 68.20 -21.24

11490.00 38.24 Ave 248 1.0 H 5.93 44 .17 54.00 -9.83
5366.73 45,52 PK 240 1.5 H -1.25 44.27 74.00 -29.73
5366.73 37.09 Ave 240 1.5 H -1.25 35.84 54.00 -18.16
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: Tum | RXAntenna 1540712080205
Frequency Ezzzli\:\%r Detector table c«;r;tc; ?d Corre_-cted :

Angle | Height | Polar Amplitude Limit Margin

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

802.11a U-NII-3 Middle channel 5785MHz
223.45 37.86 QP 197 1.2 H -11.62 26.24 46.00 -19.76
223.45 33.33 QP 359 1.1 \Y -11.62 21.71 46.00 -24.29
4505.68 49.64 PK 301 1.1 H -2.03 47.61 74.00 -26.39
4505.68 44.19 Ave 301 1.1 H -2.03 42.16 54.00 -11.84
11570.00 42.39 PK 67 1.2 H 5.81 48.20 74.00 -25.80
11570.00 37.03 Ave 67 1.2 H 5.81 42.84 54.00 -11.16
5350.34 45.93 PK 234 1.9 H -1.22 44.71 74.00 -29.29
5350.34 39.54 Ave 234 1.9 H -1.22 38.32 54.00 -15.68
802.11a U-NII-3 High channel 5825MHz

223.45 40.15 QP 131 1.8 H -11.62 28.53 46.00 -17.47
223.45 38.28 QP 222 1.7 \Y -11.62 26.66 46.00 -19.34
4524.50 53.44 PK 183 1.3 H -1.84 51.60 74.00 -22.40
4524.50 47.88 Ave 183 1.3 H -1.84 46.04 54.00 -7.96
11650.00 41.09 PK 354 1.2 H 5.84 46.93 68.20 -21.27
11650.00 35.96 Ave 354 1.2 H 5.84 41.80 54.00 -12.20
5367.34 45.49 PK 304 1.7 H -1.30 44.19 74.00 -29.81
5367.34 38.38 Ave 304 1.7 H -1.30 37.08 54.00 -16.92

Waltek Services (Shenzhen) Co.,Ltd.
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FCC Part

Frequency Eeceiyer Detector ;Iz-:ll:)rlg A Comes b Corrected 154077209205
S Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11n(HT20) U-NII-3 Low Channel 5745MHz

223.45 37.57 QP 245 1.1 H -11.62 25.95 46.00 -20.05

223.45 53.09 QP 108 1.8 \ -11.62 41.47 46.00 -4.53
4529.18 45.58 PK 118 1.9 H -2.06 43.52 74.00 -30.48

4529.18 46.96 Ave 118 1.9 H -2.06 44.90 54.00 -9.10
11490.00 34.93 PK 345 1.7 H 5.93 40.86 68.20 -27.34

11490.00 46.87 Ave 345 1.7 H 5.93 52.80 54.00 -1.20
5381.03 45.89 PK 6 1.4 H -1.25 44.64 74.00 -29.36
5381.03 39.13 Ave 6 1.4 H -1.25 37.88 54.00 -16.12
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_ Turn RX Antenna FCC Part

Frequency Eecelyer Detector table CRllEcied Corrected 15.407/209/205
S Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11n(HT20) U-NII-3 Middle channel 5785MHz

223.45 36.25 QP 309 1.5 H -11.62 24.63 46.00 -21.37
223.45 53.63 QP 134 1.9 \ -11.62 42.01 46.00 -3.99
4504.68 47.05 PK 324 1.7 H -2.03 45.02 74.00 -28.98

4504.68 48.42 Ave 324 1.7 H -2.03 46.39 54.00 -7.61
11570.00 36.78 PK 206 1.8 H 5.81 42.59 68.20 -25.61
11570.00 45.56 Ave 206 1.8 H 5.81 51.37 54.00 -2.63
5377.16 46.08 PK 108 14 H -1.22 44.86 74.00 -29.14
5377.16 37.47 Ave 108 1.4 H -1.22 36.25 54.00 -17.75

802.11n(HT20) U-NII-3 High channel 5825MHz

223.45 37.19 QP 266 1.2 H -11.62 25.57 46.00 -20.43
223.45 32.94 QP 238 1.6 \ -11.62 21.32 46.00 -24.68
4505.36 45.70 PK 182 1.4 H -1.97 43.73 74.00 -30.27
4505.36 43.93 Ave 182 1.4 H -1.97 41.96 54.00 -12.04
11650.00 42.30 PK 89 1.9 H 5.84 48.14 74.00 -25.86
11650.00 35.48 Ave 89 1.9 H 5.84 41.32 54.00 -12.68
5352.16 46.88 PK 109 1.3 H -1.12 45.76 74.00 -28.24
5352.16 39.77 Ave 109 1.3 H -1.12 38.65 54.00 -15.35
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_ Turn RX Antenna FCC Part

Frequency Eecelyer Detector table CRllEcied Corrected 15.407/209/205
S Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11n(HT40) U-NII-3 Low Channel 5755MHz
223.45 36.61 QP 268 1.7 H -11.62 24.99 46.00 -21.01
223.45 46.74 QP 100 1.7 \ -11.62 35.12 46.00 -10.88
4500.26 41.05 PK 211 1.3 H -1.96 39.09 74.00 -34.91
4500.26 31.30 Ave 211 1.3 H -1.96 29.34 54.00 -24.66
11510.00 39.78 PK 25 1.8 H 5.88 45.66 68.20 -22.54
11510.00 35.29 Ave 25 1.8 H 5.88 41.17 54.00 -12.83
5371.26 46.74 PK 142 1.9 H -1.01 45.73 74.00 -28.27
5371.26 39.78 Ave 142 1.9 H -1.01 38.77 54.00 -15.23
802.11n(HT40) U-NII-3 High channel 5795MHz

223.45 42.24 QP 250 1.4 H -11.62 30.62 74.00 -43.38
223.45 35.00 QP 265 1.2 \ -11.62 23.38 74.00 -50.62
4538.78 37.27 PK 98 1.1 H -1.92 35.35 74.00 -38.65
4538.78 33.15 Ave 98 1.1 H -1.92 31.23 54.00 -22.77
11590.00 42.07 PK 182 1.5 H 5.63 47.70 74.00 -26.30
11590.00 35.50 Ave 182 1.5 H 5.63 41.13 54.00 -12.87
5379.25 46.45 PK 256 1.7 H -1.04 45.41 74.00 -28.59
5379.25 39.44 Ave 256 1.7 H -1.04 38.40 54.00 -15.60
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FCC Part

Frequency Eecei_ver Detector tzttj)rlg A Comeeize Corrected 15.407/209/205
sading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11ac(HT20) U-NII-3 Low Channel 5745MHz

223.45 38.04 QP 335 1.0 H -11.62 26.42 46.00 -19.58
223.45 46.68 QP 274 1.9 \Y -11.62 35.06 46.00 -10.94
4515.46 45.05 PK 218 1.5 H -1.92 43.13 74.00 -30.87
4515.46 33.83 Ave 218 1.5 H -1.92 31.91 54.00 -22.09
11490.00 39.94 PK 357 1.1 H 5.93 45.87 68.20 -22.33
11490.00 34.36 Ave 357 1.1 H 5.93 40.29 54.00 -13.71
5351.38 46.84 PK 312 1.3 H -1.03 45.81 74.00 -28.19
5351.38 37.97 Ave 312 1.3 H -1.03 36.94 54.00 -17.06
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) Turn RX Antenna Aog sl

Frequency Eecel_ver Detector table CaesE: Corrected 15.407/209/205
sading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11ac(HT20) U-NII-3 Middle channel 5785MHz
223.45 38.55 QP 175 1.5 H -11.62 26.93 46.00 -19.07
223.45 46.91 QP 335 1.6 \ -11.62 35.29 46.00 -10.71
4516.70 45.95 PK 244 1.6 H -1.97 43.98 74.00 -30.02
4516.70 34.25 Ave 244 1.6 H -1.97 32.28 54.00 -21.72
11570.00 41.24 PK 165 1.5 H 5.81 47.05 68.20 -21.15
11570.00 37.00 Ave 165 1.5 H 5.81 42.81 54.00 -11.19
5375.36 46.31 PK 308 1.5 H -1.05 45.26 74.00 -28.74
5375.36 37.20 Ave 308 1.5 H -1.05 36.15 54.00 -17.85
802.11ac(HT20) U-NII-3 High channel 5825MHz

223.45 37.83 QP 259 1.6 H -11.62 26.21 46.00 -19.79
223.45 46.65 QP 52 1.8 \ -11.62 35.03 46.00 -10.97
4535.54 45.74 PK 276 1.7 H -1.88 43.86 74.00 -30.14
4535.54 34.37 Ave 276 1.7 H -1.88 32.49 54.00 -21.51
11650.00 40.11 PK 232 1.6 H 5.84 45.95 68.20 -22.25
11650.00 37.64 Ave 232 1.6 H 5.84 43.48 54.00 -10.52
5389.86 46.70 PK 305 1.5 H -1.06 45.64 74.00 -28.36
5389.86 37.19 Ave 305 1.5 H -1.06 36.13 54.00 -17.87
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) Turn RX Antenna Aog sl

Frequency Eecel_ver Detector table CaesE: Corrected 15.407/209/205
sading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11ac(HT40) U-NII-3 Low Channel 5755MHz
223.45 37.46 QP 334 1.1 H -11.62 25.84 46.00 -20.16
223.45 45.69 QP 71 1.1 \ -11.62 34.07 46.00 -11.93
4503.04 34.41 PK 116 1.2 H -1.92 32.49 74.00 -41.51
4503.04 25.72 Ave 116 1.2 H -1.92 23.80 54.00 -30.20
11510.00 38.56 PK 97 2.0 H 5.88 44.44 68.20 -23.76
11510.00 33.93 Ave 97 2.0 H 5.88 39.81 54.00 -14.19
5384.12 46.25 PK 170 1.2 H -1.07 45.18 74.00 -28.82
5384.12 37.14 Ave 170 1.2 H -1.07 36.07 54.00 -17.93
802.11ac(HT40) U-NII-3 High channel 5795MHz

223.45 38.08 QP 18 1.4 H -11.62 26.46 46.00 -19.54
223.45 46.37 QP 51 1.7 \ -11.62 34.75 46.00 -11.25
4512.66 34.71 PK 301 1.2 H -1.86 32.85 74.00 -41.15
4512.66 25.67 Ave 301 1.2 H -1.86 23.81 54.00 -30.19
11590.00 40.48 PK 95 1.2 H 5.63 46.11 68.20 -22.09
11590.00 36.73 Ave 95 1.2 H 5.63 42.36 54.00 -11.64
5388.07 45.63 PK 303 1.5 H -1.03 44.60 74.00 -29.40
5388.07 39.57 Ave 303 1.5 H -1.03 38.54 54.00 -15.46
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FCC Part

Frequency Eecei_ver Detector tzttj)rlg A Comeeize Corrected 15.407/209/205
sading Angle | Height | Polar Factor Amplitude Limit Margin

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

802.11ac(HT80) U-NII-3 Low Channel 5775MHz

4512.66 35.84 QP 9 1.2 H -11.62 24.22 46.00 -21.78
4512.07 25.42 QP 249 1.4 \ -11.62 13.80 46.00 -32.20
4505.46 42.26 PK 64 1.2 H -1.85 40.41 74.00 -33.59
4505.46 41.50 Ave 64 1.2 H -1.85 39.65 54.00 -14.35
11550.00 40.82 PK 323 1.4 H 483 45.65 68.20 -22.55
11550.00 37.78 Ave 323 1.4 H 4.83 42.61 54.00 -11.39
5355.35 46.84 PK 209 1.1 H -1.14 45.70 74.00 -28.30
5355.35 37.70 Ave 209 1.1 H -1.14 36.56 54.00 -17.44

Test Frequency: 18GHz~40GHz

The measurements were more than 20 dB below the limit and not reported.

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTD20S06032798W003 V2

9 Duty cycle

Test Requirement:

Test Method:
Test Limit:
Test Result:

Remark:

Page 30 of 80

47 CFR Part 15C 15.407
KDB789033 D02 General U-NII Test Procedures New Rules v02r01,

Section (B)

ANSI C63.10: 2013

N/A
PASS

Through Pre-scan, and found 802.11a at lowest channel is the worst

case. Only the worst case is recorded in the report.

9.1 Summary of Test Results

802.11a mode

channel On time(ms) Period(ms) Duty Cycle(%)
36 100 100 100
149 100 100 100
802.11n(HT20) mode
channel On time(ms) Period(ms) Duty Cycle(%)
36 100 100 100
149 100 100 100
802.11n(HT40) mode
channel On time(ms) Period(ms) Duty Cycle(%)
38 100 100 100
151 100 100 100
802.11ac(HT20) mode
channel On time(ms) Period(ms) Duty Cycle(%)
36 100 100 100
149 100 100 100
802.11ac(HT40) mode
channel On time(ms) Period(ms) Duty Cycle(%)
38 100 100 100
151 100 100 100
802.11ac(HT80) mode
channel On time(ms) Period(ms) Duty Cycle(%)
42 100 100 100
155 100 100 100

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTD20S06032798W003 V2 Page 31 of 80

Test result plots shown as follows:

802.11a U-NII-3 Low channel

g FL F r N EEPIALE -

Marker 1 415.000 us Avg Typa: Leg-Par
PNO: bam 5o Trig:Frae Run AvglHeld:= 10010
IFGain-Low #Arten: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

Center 5.745000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

802.11n(HT20) U-NII-3 Low channel

i RL F . e = m
Marker 1 718.000 us Avg Typa: Leg-Par
PNO: bam 5o Trig:Frae Run AvglHeld:= 10010
IFGain-Low #Arten: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

Center 5.745000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
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802.11n(HT40) U-NII-3 Low channel

i3 h 14228 PM Aug 0G, 2020
Avg Type: Log-Par TRACK

PNO: bam 5o Trig:Frae Run AvglHeld:= 10010

IFGain-Law #asten: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

LA A b, il (LA BRI

Center 5.755000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

e STATUS

802.11ac(HT20) U-NII-3 Low channel

.Avl Typa: LogPwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 10010
IFGain:l ow #Amen: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

AL e S T i T S PN A

Center 5.745000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

e STATUS
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802.11ac(HT40) U-NII-3 Low channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain:l ow #Amen: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

1
BT L AT LA I W T AL VI WA T Y AT

Center 5.755000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

e STATUS

802.11ac(HT80) U-NII-3 Low channel

i3 h LRSH2GPM Aug G, 2020
Avg Type: Log-Par TRACK

PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100

IFGain-Law #asten: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

1

T A~ TN g 1

Center 5775000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

e STATUS
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10 Band Edge

Test Requirement: FCC CFR47 Part 15 Section 15.407

Test Method: ANSI C63.10 2013

Test Limit: (1) For transmitters operating in the 5.15-5.25 GHz band: All
' emissions outside of the 5.15-5.35 GHz band shall not exceed an

e.i.r.p. of —27dBm/MHz.

(2) For transmitters operating in the 5.725-5.85 GHz band: All

emissions within the frequency range from the band edge to 10 MHz

above or below the band edge shall not exceed an e.i.r.p. of -17

dBm/MHz; for frequencies 10 MHz or greater above or below the

band edge, emissions shall not exceed an e.i.r.p. of -27 dBm/MHz.

Test Result: PASS

10.1 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:
802.11a U-NII-3 Band edge-left side

.Avl Typa: LogPwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 10010
IFGain:l ow #Amen: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

Srme TS SN ettt

Start 5.3500 GHz Stop 5.7850 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11a U-NII-3 Band edge-right side

Avg Typa: Log-Par
PNO: Fam 0 Trig:Fres Run AvglHeld:> 10010
IFGain:l ow #Amen: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm
2 1 Pass

Lo STV TR A

Start 5.80500 GHz Stop 6.00000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11n(HT20) U-NII-3 Band edge-left side

.Avl Typa: LogPwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 10010
IFGain:l ow #Amen: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dBm
> 1 Pass

PPk

Start 5.3500 GHz Stop 5.7650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11n(HT20) U-NII-3 Band edge-right side
A.gjupmnmer Swept SA

/| ber e v Typs: LogPwr
geiHold Number 10 WNO: ba (g0 Trig: Frae Run AvalHeld:>10/10
IFGain:l ow #ATen: 30 dB
Ref Offeet 0.5 dB
Ref 20.50 dEBm

Start 5.80500 GHz Stop 6.00000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11n(HT40) U-NII-3 Band edge-left side

.Avl Typa: LogPwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 10010
IFGain:l ow #Amen: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

ikt LA

Start 54700 GHz Stop 5.7850 GHz
Sweep 1.000 ms (1001 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz

STATUS

802.11n(HT40) U-NII-3 Band edge-right side

Agilent Spectrum Analyzer - Swept S
i AL ; 2 - -
A Z Avg Typa: Log-Par
Freq 5.999987252 GHz PHO: a5 Trig:Fras Run AvglHold: 10110
IFGain-Low #Arten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

ANy W gk i

Start 5.7450 GHz Stop 6.0000 GHz
Sweep 1.000 ms (1001 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz
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802.11ac(HT20) U-NII-3 Band edge-left side

.Avl Typa: LogPwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 10010
IFGain:l ow #Amen: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dBm
> 1 Pass

e B st ot

Start 5.3500 GHz Stop 5.7650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11ac(HT20) U-NII-3 Band edge-right side
A.gjupmnmer Swept SA

e T o Ava Type: Log-Pwr
R-ef Lovel 20.50d5m PNO: bam 5o Trig:Frae Run AvglHold:= 10010
PASS | IFGain-Law #Aen: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dEm

Start 5.80500 GHz Stop 6.00000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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802.11ac(HT40) U-NII-3 Band edge-left side

.Avl Typa: LogPwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 10010
IFGain:l ow #Amen: 30 dB
Ref Offset 0.5 dB
Ref 20.50 dBm
> 1 Pass

il sl e Al

Start 54700 GHz Stop 5.7850 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

802.11ac(HT40) U-NII-3 Band edge-right side
Agilent Spectrum Analyzer - Swept S . .

Stop Freq 6.000000000 GHz R s T Lo ur

P o ™ ghmen: 3 4B e

Ref Offset 0.5 dB
Ref 20.50 dBm

ity iy

Start 5.7450 GHz Stop 6.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz 1.000 ms {1001 pts)
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802.11ac(HT80) U-NII-3 Band edge-left side

Agilent Spectrum Analyzer - Swept SA
0 FL o

g ) o TRy
5.825000000 Ghiz PHO: st o Trigi Fres Run n:ﬁa:l?ﬂoeﬂo
IFGaincL ow #Amen: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

T

a |
gt

PR

Start 54700 GHz Stop 5.82250 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

Lz STATUS

802.11ac(HT80) U-NII-3 Band edge-right side
A.gjupmnmer Swept SA

re ] z — LT
E?IO Freg 6.000000000 GHz B risFreshun A\?;']Hm‘;‘rl;lqo T
P— IFGain:l ow #ATen: 30 dB
Ref Ofset 0.5 B
Ref 20.50 dEBm

Start 5.7250 GHz Stop 6.0000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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11 6 dB Bandwidth

Test Requirement:

Test Method:

Test Limit:

Test Result:

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;

Page 41 of 80

FCC CFR47 Part 15 Section 15.407(e)

KDB662911 D01 Multiple Transmitter Output v02r01

KDB789033 D02 General U-NII Test Procedures New Rules v02r01

Section C
2500 kHz

PASS

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

Band Operation 6 dB Bandwidth (MHz)

mode Low Middle High

802.11a 16.30 16.31 16.31

802.11n(HT20) 17.64 17.69 17.66

Uil 802.11n(HT40) 36.39 / 36.42

802.11ac(HT20) 17.63 17.64 17.61

802.11ac(HT40) 36.32 / 36.41
802.11ac(HT80) 75.73 / /
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Test result plots shown as follows:
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802.11a U-NII-3 Low channel

Agilent Spectrum Analyzer - Dccupied BW
0 FL o

Center Fre: 5.?45000000 GHz

e
HIFGaindow

Ref 20.00 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.367 MHz

-39.988 kHz
16.30 MHz

Transmit Freq Error
¥ dB Bandwidth

" Center Frag: 6.745000000 GHz

1011130 PM 2wy 03, 2020
Radie Std: Nena

Trig: Fras Run
#Amen: 30 dB

Avg|Held> 1010
Radio Device: BTS

#VEBW 300 kHz Sweep 3.733 ms

Total Power 18.6 dBm

OBW Power 99.00 %
x dB -6.00 dB

STATUS

802.11a U-NII-3 Middle channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F &
Center Freq 5.785000000 GHz

Cw
FIFGain:Low

Ref 20.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
16.372 MHz

-37.135 kHz
16.31 MHz

Transmit Freq Error
x dB Bandwidth

* Canter Frag: 6.785000000 GHz

[ 2 PM Aug 03, 2020
Radie Std: Nena

Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010
Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 3.733 ms

Total Power 18.0 dBm

OBW Power 99.00 %
x dB -6.00 dB

STATUS
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802.11a U-NII-3 High channel

Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2

o Trig:Frae Run
HIFGain:l ow #Amen: 30 dB

Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

16.367 MHz
-31.349 kHz
16.31 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

* Genter Frag: 6.625000000 GH
AvglHeld:> 10010

MCER5 PM Aug 03, 2020
2 Radie Std: Nena

Radio Device: BTS

Span 30 MHz
Sweep 3.733 ms|

16.9 dBm

99.00 %
-6.00 dB

STATUS

802.11n(HT20) U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F

Center Freq 5.745000000 GHz
MFGain:l ow

o Trig:Frae Run
#Amen: 30 dB

Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth
17.618 MHz
-32.003 kHz
17.64 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

* Center Frag: 6.745000000 GHz

1013 14 PM Aug 03, 2020
Radie Std: Nena
AvglHeld:= 10010
Radio Device: BTS

Span 30 MHz
Sweep 3.733 ms|

17.6 dBm

99.00 %
-6.00 dB

STATUS
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802.11n(HT20) U-NII-3 Middle channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F

L0 14:00PM 2aig 03, 2020

: 50 '."c torF ;s.rsmooooan Radie Std: N
Center Freq 5.785000000 GHz — T;::;:.?ﬂn" n\.;melu;nmo adie ena

c
MFGaintow — HAGen: 30 dB

Radio Device: BTS

Ref 20.00 dBm

Span 30 MHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 3.733 ms|

Occupied Bandwidth Total Power 16.6 dBm

17.620 MHz
Transmit Freq Error -33.909 kHz OBW Power 99.00 %
x dB Bandwidth 17.68 MHz x dB -6.00 dB

STATUS

802.11n(HT20) U-NII-3 High channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F

L0 14:54 PM i 03, 2020

: 50 . Cantar Frag: 5526000000 GH Radie Std: N
Center Freq 5.825000000 GHz o T;::;:.?ﬂn" n\.;melu;nmo adie ena

(]
FIFGain:Low - #Amen: 30 dB Radio Device: BTS

Ref 10.00 dBm

#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms

16.0 dBm

Occupied Bandwidth Total Power
17.636 MHz

Transmit Freq Error -21.996 kHz OBW Power 99.00 %

x dB Bandwidth 17.66 MHz x dB -6.00 dB

STATUS
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802.11n(HT40) U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2

IFGaincl ow

Ref Offset 05 dB
Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
36.061 MHz

-25.790 kHz
36.38 MHz

Transmit Freq Error
x dB Bandwidth

Trig: Fras Run
#Amen: 30 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

LOc5A:2RPM Auig 03, 2020

* Center Frag: 6.755000000 GHz Radie Std: Nons

AvglHeld:= 10010

Radio Device: BTS

Sweep 7.467 ms|

17.6 dBm

99.00 %
-6.00 dB

STATUS

802.11n(HT40) U-NII-3 High channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F &
Center Freq 5.795000000 GHz

C
IFGaincl ow

Ref Offset05 dB
Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
36.125 MHz

-16.947 kHz
36.42 MHz

Transmit Freq Error
x dB Bandwidth

Trig: Fras Run
#Amen: 30 dB

#VBW 300 kHz

Total Power

OBW Power
x dB

547 PM e 03, 20020

* Center Frag: 6.795000000 GHz Radie Std: Nons

AvglHeld:= 10010

Radio Device: BTS

"‘*-‘r’,':-ﬁ-_l.'.Jl‘_\,_iul_l‘r.,-‘[u-.-

Span 60 MHz
Sweep 7.467 ms|

16.7 dBm

99.00 %
-6.00 dB

STATUS
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802.11ac(HT20) U-NII-3 Low channel

Agilent Spectrum Analyzer - Dccupied BW
0 FL o :

RBW 100.00 kHz

(:
HIFGaindow

Ref 10.00 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.621 MHz

-37.727 kHz
17.63 MHz

Transmit Freq Error
¥ dB Bandwidth

" Center Frag: 6.745000000 GHz

100 15:45 PM g 03, 20130
Radie Std: Nena

Trig: Fras Run
#Amen: 30 dB

Avg|Held> 1010
Radio Device: BTS

#VEBW 300 kHz Sweep 3.733 ms

Total Power 16.9 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

802.11ac(HT20) U-NII-3 Middle channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F &
Center Freq 5.785000000 GHz

Cw
FIFGain:Low

Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
17.610 MHz

-31.682 kHz
17.64 MHz

Transmit Freq Error
x dB Bandwidth

* Canter Frag: 6.785000000 GHz

[T
Radie Std: Nena
Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010
Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 3.733 ms

Total Power 16.2 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS
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Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2

Cw
FIFGain:Low

Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
17.617 MHz

-30.415 kHz
17.61 MHz

Transmit Freq Error
x dB Bandwidth
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802.11ac(HT20) U-NII-3 High channel

* Canter Frag: 6.625000000 GHz

Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010

#VBW 300 kHz

Total Power 15.4 dBm

OBW Power 99.00 %
x dB -6.00 dB

STATUS

209 PM Aug 05, 2020
Radie Std: Nena

Radio Device: BTS

Span 30 MHz
Sweep 3.733 ms|

802.11ac(HT40) U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F

Center Freq 5.755000000 GHz

IFGaincl ow

Ref Offset05 dB
Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
36.111 MHz

-24.652 kHz
36.32 MHz

Transmit Freq Error
x dB Bandwidth

* Center Frag: 6.755000000 GHz

Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010

#VBW 300 kHz

Total Power 14.3 dBm

OBW Power 99.00 %
x dB -6.00 dB

STATUS

Radie Std: Nena

Radio Device: BTS

Span 60 MHz
Sweep 7.467 ms|
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Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2
VBW 300.00 kHz
WFGainiLow

Ref Offset 05 dB
Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
36.167 MHz

-18.694 kHz
36.41 MHz

Transmit Freq Error
x dB Bandwidth

* Center Frag: 6.795000000 GHz

802.11ac(HT40) U-NII-3 High channel

Page 48 of 80

LL02: L6PM Aug 03, 2020
Radie Std: Nena

Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010
Radio Device: BTS

#VBW 300 kHz

Total Power

OBW Power
x dB

STATUS

802.11ac(HT80) U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2

VBW 300.00 kHz

IFGaincl ow

Ref Offset05 dB
Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
75.366 MHz

5.247 kHz
75.73 MHz

Transmit Freq Error
x dB Bandwidth

C

* Center Frag: 6.776000000 GHz

L0EDOPM Aug 03, 2020
Radie Std: Nena

Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010
Radio Device: BTS

e et

Span 120 MHz|

#VBW 300 kHz Sweep 14.87 ms

Total Power 12.7 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS
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12 26 dB Bandwidth and 99% Occupied Bandwidth

Test Requirement: 47 CFR Part 15C Section 15.407 (a)
KDB662911 D01 Multiple Transmitter Output v02r01

Test Method: KDB789033 D02 General U-NII Test Procedures New Rules v02r01
Section D

Test Limit: No restriction limits

Test Result: PASS

12.1 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 = 1% to 5% of the OBW, VBW = 3x RBW
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12.2 Test Result:

- Operation 26 dB Bandwidth (MHz) 99% Bandwidth (MHz)
mode Low Middle High Low Middle High
802.11a 20.37 20.42 20.33 16.443 16.439 16.441
802.11n(HT20) 20.97 21.21 21.12 17.722 17.707 17.722
UNIIL3 802.11n(HT40) 39.44 / 39.31 36.185 / 36.194
802.11ac(HT20) 20.89 21.08 21.19 17.753 17.730 17.737
802.11ac(HT40) 39.93 / 39.65 36.341 / 36.361
802.11ac(HT80) 80.28 / / 75.644 / /
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Test result plots shown as follows:
802.11a U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F &

EEPULE H 1 PM Aug 03, 2020
Cantar Frag: 5745000000 GHz Radie Std: Nena
~  Trig:Fras Run AvglHeld> 1010

c
MFGaintow — HAGen: 30 dB

VBW 680.00 kHz
Radlo Device: BTS

Ref 20.00 dBm

Center 5.745 GHz
#Res BW 220 kHz
Occupied Bandwidth
16.443 MHz
-28.796 kHz
20.37 MHz

Transmit Freq Error
x dB Bandwidth

#VEBW 680 kHz

Total Power 19.3 dBm

OBW Power 99.00 %
x dB -26.00 dB

802.11a U-NII-3 Middle channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F &
Center Freq 5.785000000 GHz

C
FIFGain:Low

Ref 20.00 dBm

Center 5.785 GHz
#Res BW 220 kHz
Occupied Bandwidth
16.439 MHz
-24.459 kHz
20.42 MHz

Transmit Freq Error
x dB Bandwidth

* Canter Frag: 6.785000000 GHz

Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010

#VEBW 680 kHz

Total Power 18.2 dBm

OBW Power 99.00 %
x dB -26.00 dB

Radio Device: BTS
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802.11a U-NII-3 High channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F

Center Freq 5.825000000 GHz _
FIFGain:Low

Ref 20.00 dBm

Center 5.825 GHz
#Res BW 220 kHz

Occupied Bandwidth
16.441 MHz
-16.805 kHz
20.33 MHz

Transmit Freq Error
x dB Bandwidth

* Canter Frag: 6.625000000 GHz
Trig: Fraa Run
#Amen: 30 dB

Radie Std: Nena

AvglHeld:= 10010
Radio Device: BTS

#VEBW 680 kHz

Total Power 17.1 dBm

99.00 %
-26.00 dB

OBW Power
x dB

STATUS

802.11n(HT20) U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F &
Center Freq 5.745000000 GHz

(]
FIFGain:Low

Ref 10.00 dBm

Center 5.745 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.722 MHz
-19.051 kHz
20.87 MHz

Transmit Freq Error

x dB Bandwidth

* Center Frag: 6.745000000 GHz

Trig: Fras Run AvglHeld:= 10010

#ATen: 30 dB Radio Device: BTS

e

#VEW 680 kHz
Total Power 18.0 dBm

99.00 %
-26.00 dB

OBW Power
x dB

STATUS
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802.11n(HT20) U-NII-3 Middle channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F

Center Freq 5.785000000 GHz
MFGain:l ow :

Ref 10.00 dBm

Center 5.78% GHz
#Res BW 220 kHz

Occupied Bandwidth
17.707 MHz
-16.176 kHz
21.21 MHz

Transmit Freq Error
x dB Bandwidth

* Canter Frag: 6.785000000 GHz
Trig: Fraa Run
#Amen: 30 dB

Radie Std: Nena

AvglHeld:= 10010
Radio Device: BTS

#VEBW 680 kHz

Total Power 16.8 dBm

99.00 %
-26.00 dB

OBW Power
x dB

STATUS

802.11n(HT20) U-NII-3 High channel

Agilent Spectrum Analyzer - Dccupied BW
0 FL o :

% dB -26.00 dB

e
HIFGaindow

Ref 10.00 dBm

Center 5.825 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.722 MHz
-14.121 kHz
21.12 MHz

Transmit Freq Error
¥ dB Bandwidth

5 101 165:011 PM 2y 03, 20120

GHz Radie Std: Nena
Avg|Held> 1010

Radio Device: 5TS

#VEBW 680 kHz
Total Power 16.4 dBm
99.00 %
-26.00 dB

OBW Power
x dB

STATUS
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802.11n(HT40) U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2

VBW 1.3000 MHz

IFGaincl ow

Ref Offset 05 dB
Ref 10.00 dBm

Center 5.755 GHz
#Res BW 430 kHz
Occupied Bandwidth
36.185 MHz
-23.563 kHz
38.44 MHz

Transmit Freq Error
x dB Bandwidth

* Center Frag: 6.755000000 GHz
Trig: Fraa Run AvglHeld:> 10010
#Amen: 30 dB

(]

R O S

#VEBW 1.3 MHz

Total Power 18.2 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Radie Std: Nena

Radio Device: BTS

“"’H’““"’Llﬂ-.lb"""’"

802.11n(HT40) U-NII-3 High channel

Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2
x dB -26.00 dB
WFGainiLow

Ref Offset05 dB
Ref 10.00 dBm

R R

Center 5.795 GHz
#Res BW 430 kHz
Occupied Bandwidth
36.194 MHz
21.632 kHz
38.31 MHz

Transmit Freq Error
x dB Bandwidth

* Center Frag: 6.795000000 GHz
Trig: Fraa Run AvglHeld:> 10010
#Amen: 30 dB

(]

L T

#VEBW 1.3 MHz

Total Power 16.5 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

LE00:31 PM A 03, 2020
Radie Std: Nena

Radio Device: BTS
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802.11ac(HT20) U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
B AL F

Center Freq 5.745000000 GHz

Cw
FIFGain:Low

Ref 10.00 dBm

Center 5.745 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.753 MHz
-50.386 kHz
20.88 MHz

Transmit Freq Error
x dB Bandwidth

* Center Frag: 6.745000000 GHz

M55 PM Aug 03, 2020
Radie Std: Nena

Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010
Radio Device: BTS

prespr . e,

#VEBW 680 kHz

Total Power 17.1 dBm

OBW Power 99.00 %
x dB -26.00 dB

STATUS

802.11ac(HT20) U-NII-3 Middle channel

Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2
VBW 680.00 kHz

Cw
FIFGain:Low

Ref 10.00 dBm

Center 5.785 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.730 MHz
-52.702 kHz
21.08 MHz

Transmit Freq Error
x dB Bandwidth

* Canter Frag: 6.785000000 GHz

Radie Std: Nena
Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010
Radio Device: BTS

#VEBW 680 kHz

Total Power 16.5 dBm

OBW Power 99.00 %
x dB -26.00 dB

STATUS
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Agilent Spectrum Analyzer - Decupied BW.
B AL F &
Center Freq 5.825000000 GHz

FIFGain:Low

Ref 10.00 dBm

Center 5.825 GHz
#Res BW 220 kHz
Occupied Bandwidth
17.737 MHz
-36.400 kHz
21.18 MHz

Transmit Freq Error
x dB Bandwidth
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802.11ac(HT20) U-NII-3 High channel

* Canter Frag: 6.625000000 GHz
o Trig:Frae Run AvglHeld:> 10010
#Amen: 30 dB

#VEBW 680 kHz

Total Power 15.4 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Radie Std: Nena

Radio Device: BTS

802.11ac(HT40) U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2

VBW 1.3000 MHz

IFGaincl ow

Ref Offset05 dB
Ref 10.00 dBm

D et

Center 5.755 GHz
#Res BW 430 kHz
Occupied Bandwidth
36.341 MHz
-28.761 kHz
38.83 MHz

Transmit Freq Error
x dB Bandwidth

* Center Frag: 6.755000000 GHz
o Trig:Frae Run AvglHeld:> 10010
#Amen: 30 dB

TR

#VEBW 1.3 MHz

Total Power 14.4 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

1103
Radie Std: Nena

Radio Device: BTS
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Agilent Spectrum Analyzer - Decupied BW.
B AL F &
x dB -26.00 dB
WFGainiLow

Ref Offset 05 dB
Ref 10.00 dBm

802.11n(HT40) U-NII-3 High channel

* Center Frag: 6.795000000 GHz
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L01:36PM Aug 03, 2020
Radie Std: Nena

Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010
Radio Device: BTS

bttt el

Center 5.795 GHz
#Res BW 430 kHz
Occupied Bandwidth
36.361 MHz
-116 Hz
38.65 MHz

Transmit Freq Error
x dB Bandwidth

#VEBW 1.3 MHz

Total Power

OBW Power
x dB

STATUS

802.11ac(HT80) U-NII-3 Low channel

Agilent Spectrum Analyzer - Decupied BW.
8 Pl : 2

VBW 2.7000 MHz
IFGain:Low
Ref Offset05 dB
Ref 10.00 dBm

b Rt oA

Center 5.775 GHz
#Res BW 820 kHz
Occupied Bandwidth
75.644 MHz
46.446 kHz
80.28 MHz

Transmit Freq Error
x dB Bandwidth

5 1 PM e 03, 20020

* Center Frag: 6.776000000 GHz Radie Std: Nons

Trig: Fras Run
#Amen: 30 dB

AvglHeld:= 10010
Radio Device: BTS

#VBW 2.7 MHz

Total Power

OBW Power 99.00 %
x dB -26.00 dB

STATUS
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13 Conducted Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.407(a)
KDB662911 D01 Multiple Transmitter Output v02r01
Test Method: KDB789033 D02 General U-NII Test Procedures New Rules v02r01
Section E
- U-NII-1 250mW(24dBm)
Test Limit: U-NII-3 1W(30dBm)
Test Result: PASS

Conducted output power= measurement power+10log(1/x)

Remark: X is duty cycle=1, so 10log(1/1)=0

Conducted output power= measurement power

13.1 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 = 1 MHz. VBW = 3 MHz. Sweep = auto; Detector Function = RMS,
Set the span to fully encompass the OBW.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max

value.
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13.2 Test Result:
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Conducted Output Power (dBm)

B ti
and Operation mode Low Viddle High
802.11a 18.43 17.45 16.34
802.11n(HT20) 16.34 15.85 14.80
802.11n(HT40) 16.61 / 15.92
U-NII-3

802.11ac(HT20) 16.37 15.20 14.20
802.11ac(HT40) 14.20 / 12.69

802.11ac(HT80) 13.51 / /

*Directional gain = Gant Which is less than 6dBi. So the limit does not be reduced.
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Test result plots shown as follows:

802.11a U-NII-3 Low channel

Agilent Spectrum Analyzer - Channel Power
B AL F

i ENSEPULSE H 5 PM g 03, 2020
Ref Value 25.00 dBm Cantar Fraq: 6.745000000 GHz Radi Mene
o Trig:Frae Run AvglHeld> 1010
HIFGain:l ow #Amen: 30 dB Radio Device: BTS

Ref 25.00 dBm

#VBW 3 MHz
Channel Power Power Spectral Density

18.43 dBm /16.44 MHz -53.73 dBm /Hz

802.11a U-NII-3 Middle channel

Agilent Spectrum Analyzer - Channel Power
B AL F

11:19:00PM 2aig 03, 2020

- : * Canter Frag: 6.785000000 GHz Radie Std: Nons
Center Freq 5.785000000 GHz o ThgiFreeRun Alsprmt
HIFGain:l ow #ATen: 30 dB Radio Device: BTS

Ref 25.00 dBm

e P T

RUTT AT

#VBW 3 MHz

Channel Power Power Spectral Density

17.45 dBm /16.44 MHz -54.71 dBm /Hz
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802.11a U-NII-3 High channel

Agilent Spectrum Analyzer - Channel Power
B AL F

r F L I H. ....C ; Fn:E.WC}H
Center Freq 5.825000000 GHz . T;::;’llﬂ 4 5 \;]Held:b‘l o
Radio Device: BTS

Ref 25.00 dBm

#VBW 3 MHz
Channel Power Power Spectral Density

16.34 dBm /16.44 MHz -55.82 dBm /Hz

802.11n(HT20) U-NII-3 Low channel

Agilent Spectrum Analyzer - Channel Power
B AL F

: 501 * Canter Frag: 6745000000 GHz
Center Freq 5.745000000 GHz o ThgiFreeRun Alsprmt
HIFGain:l ow #ATen: 30 dB Radio Device: BTS

Ref 25.00 dBm

I

-.‘-"-L“.’J.;J.‘J.u,,.J-..'n'-l'*

Span 32.34 MHz
#VEW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

16.34 dBm 717.72 MHz -56.14 dBm /Hz
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802.11n(HT20) U-NII-3 Middle channel
A.gjupmnmer Channel Power

- 50 e 6786000000 GH
Center Freq 5.785000000 GHz = T;:;;'mﬂﬂ" n\.;melu;nmo

HIFGain:Low #asten: 30 dB
Ref 25.00 dBm

JURE N S R

#VBW 3 MHz
Channel Power Power Spectral Density

15.85 dBm 717.72 MHz -56.64 dBm /Hz

11:22:25PM Aug (5, 2020
Radie Nens

Radio Device: BTS

Span 32.34 MHz
Sweep 1ms

802.11n(HT20) U-NII-3 High channel

Agilent Spectrum Analyzer - Channel Power
B AL F

: Cantar Frag: 5825000000 de
o Trig:Frae Run AvglHeld:= 10010
HIFGain:Low whsten: 30 dB

Integration BW 17.720 MHz

Ref 25.00 dBm

PramsmerasseesR T U Bl P,

#VBW 3 MHz
Channel Power Power Spectral Density

14.80 dBm 717.72 MHz -57.68 dBm /Hz

Radie Nens

Radio Device: BTS

m;.'thyﬂ;)m-p

Span 32.34 MHz
Sweep 1ms
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802.11n(HT40) U-NII-3 Low channel

Agilent Spectrum Analyzer - Channel Power
B AL F

- 501 O Caner Frug: 5756000000 GH
Center Freq 5.755000000 GHz - T;:;;'“;‘Hﬂ" n\.;melu;nmo
#Amen: 30 dB Radio Device: BTS

Ref 25.00 dBm

Span 59.75 MHz
#VEW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

16.61 dBm /36.19 MHz -58.97 dBm /Hz

802.11n(HT40) U-NII-3 High channel

Agilent Spectrum Analyzer - Channel Power
B AL F

Integration BW 36.190 MHz " Centar Frag: 6796000000 GHz Radie
o o Trig:Frae Run AvglHeld:> 10010
FIFGain:Low #ATen: 30 dB Radio Device: BTS

Ref 25.00 dBm

4 k'l
’ e o
ot W S A0 | l 'l""r“llrvl""ﬂ“

Span 59.75 MHz
#VEW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

15.92 dBm /36.19 MHz -59.67 dBm /Hz
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802.11ac(HT20) U-NII-3 Low channel
At st s e P —

Integration BW 17.740 MHz * Center Frag: 6.745000000 GHz Radie Std: Nons
o o Trig:Frae Run AvglHeld:> 10010
HIFGain:l ow #ATen: 30 dB Radio Device: BTS

Ref 25.00 dBm

Span 32,37 MHz
#VEW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

16.37 dBm /17.74 MHz -56.12 dBm /Hz

802.11ac(HT20) U-NII-3 Middle channel

Agilent Spectrum Analyzer - Channel Power
B AL F

- 50 ~ Canter Freg: 6785000000 GHz Radie Std: Nons
Center Freq 5.785000000 GHz o ThgiFreeRun Alsprmt
HIFGain:l ow #ATen: 30 dB Radio Device: BTS

Ref 25.00 dBm

R PR TRTE & SR LR R

Span 32,37 MHz
#VEW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

15.20 dBm /17.74 MHz -57.29 dBm /Hz
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802.11ac(HT20) U-NII-3 High channel

Agilent Spectrum Analyzer - Channel Power
B AL F

W ENGE i3 1 1125 15PM Aug 0G, 2020
i . Cantar Fragq: 5.626000000 GHz Radio Std: Nena
Center Freq 5.825000000 GHz o Thg:FreeRun A e
FIFGain:Low #ATen: 30 dB Radio Device: BTS

Ref 25.00 dBm

H

l"’.
‘kuy.,‘_lj ol

Span 32,37 MHz
#VEW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

14.20 dBm /17.74 MHz -58.29 dBm /Hz

802.11ac(HT40) U-NII-3 Low channel

Agilent Spectrum Analyzer - Channel Power
B AL F

3 ENSEPULSE H L1:25:55PM e 013, 2020
Span 60.000 MHz Cantar Fragq: 5756000000 GHz Radie Mena

o Trig:Frae Run AvglHold:=10010
HIFGain:Low whsten: 30 dB Radio Device: BTS

Ref 25.00 dBm

T i

A
ST

#VBW 3 MHz

Channel Power Power Spectral Density

14.20 dBm /36.34 MHz -61.40 dBm /Hz
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802.11ac(HT40) U-NII-3 High channel

Agilent Spectrum Analyzer - Channel Power
B AL F

Aug3, 2020

- 50 * Canter Frag: 6796000000 GHz Radie Std: Nons
Center Freq 5.795000000 GHz o ThgiFreeRun Alsprmt
HIFGain:l ow #ATen: 30 dB Radio Device: BTS

Ref 25.00 dBm

A A b et

#VEW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

12.69 dBm /36.34 MHz -62.91 dBm /Hz

802.11ac(HT80) U-NII-3 Low channel

Agilent Spectrum Analyzer - Channel Power
B AL F

3 ENSEPULSE H L1:30:53PM e 03, 20200
Span 120.00 MHz Cantar Fragq: 5776000000 GHz Radie Mena

o Trig:Frae Run AvglHold:=10010
HIFGain:Low whsten: 30 dB Radio Device: BTS

Ref 25.00 dBm

#VBW 3 MHz
Channel Power Power Spectral Density

13.51 dBm /75.64 MHz -65.28 dBm /Hz
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14 Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.407(a)
KDB662911 D01 Multiple Transmitter Output v02r01

Test Method: KDB789033 D02 General U-NII Test Procedures New Rules v02r01,
Section F

<11.00dBm/MHz for Operation in the U-NII-1(5150MHz-5250MHz)of

Test Limit mobile device
<30.00dBm/500KHz for Operation in the U-NII-3(5725MHz-
5850MHz)of device

Test Result: PASS

14.1 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 = 510KHz, VBW =3* RBW Sweep = auto; Detector Function = RMS. 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.
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14.2 Test Result:

Page 68 of 80

Power Spectral Density (dBm/MHz)

Band Operation mode = Middle High

802.11a 4.715 4.720 3.870

802.11n(HT20) 4.074 3.900 3.244

802.11n(HT40) 2.179 / 1.942

U-NII-3 802.11ac(HT20) 3.721 4.030 3.363

802.11ac(HT40) -1.489 / -1.633
802.11ac(HT80) -4.411 / /

Limit

<30.00dBm/500kHz

* Directional gain = Gant Which is less than 6dBi. So the limit does not be reduced.
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Test result plots shown as follows:
802.11a U-NII-3 Low channel

.Avl Typa: Log-Pwr
2 ~-  Trig:Fras Run AvglHeld:= 1001100
IFGain-Law #asten: 30 dB
Ref Offset 0.5 dB MEkr1
Ref 20.50 dBm

Center 5.74500 GHz Span 30.00 MHz

#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)

802.11a U-NII-3 Middle channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain-Law #asten: 30 dB
Ref Offset 0.5 dB MEkr1
Ref 20.50 dBm

Center 5.78500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)
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802.11a U-NII-3 High channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain-Law #asten: 30 dB
Ref Offset 0.5 dB MEr1 5
Ref 20.50 dBm

Center 5.832500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)

802.11n(HT20) U-NII-3 Low channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain:l ow #Amen: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

Center 5.74500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)
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802.11n(HT20) U-NII-3 Middle channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHold:> 1001100
IFGain-Law #asten: 30 dB
Ref Offset 0.5 dB MEkr1
Ref 20.50 dBm

Span 30.00 MHz

Center 5.78500 GHz
Sweep 1.000 ms (1001 pts)

#Res BW 510 kHz #VBW 1.5 MHz

802.11n(HT20) U-NII-3 High channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain-Law #asten: 30 dB
Ref Offset 0.5 dB MEkr1
Ref 20.50 dBm

Span 30.00 MHz

Center 5.82500 GHz
Sweep 1.000 ms {1001 pts)

#Res BW 510 kHz #VBW 1.5 MHz
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802.11n(HT40) U-NII-3 Low channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain-Law #asten: 30 dB
Ref Offset 0.5 dB MEkr1
Ref 20.50 dBm

Center 5.75500 GHz Span 60.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)

802.11n(HT40) U-NII-3 High channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain:l ow #Amen: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

Center 5.79500 GHz Span 60.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)
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802.11ac(HT20) U-NII-3 Low channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain:l ow #Amen: 30 dB

MEkr1

Ref Offzet 0.5 dB
Ref 20.50 dBm

Center 5.74500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)

802.11ac(HT20) U-NII-3 Middle channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain-Law #asten: 30 dB
Ref Offset 0.5 dB MEkr1
Ref 20.50 dBm

Center 5.78500 GHz Span 30.00 MHz

#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)
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802.11ac(HT20) U-NII-3 High channel

.Avl Typa: Log-Pwr
AvglHeld:= 1001100

Ref Offset 0.5 dB MKr1 §
Ref 20.50 dBm

Center 5.832500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)

802.11ac(HT40) U-NII-3 Low channel

.Avl Typa: Log-Pwr
: ~-  Trig:Fras Run AvglHeld:= 1001100
IFGain:l ow #Amen: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

Center 5.75500 GHz Span 60.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)
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802.11ac(HT40) U-NII-3 High channel

i3 h D53356PM Aug 17, 2020
Avg Typa: Log-Pwr TRACE

PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100 TVPE

IFGain:l ow #Amen: 30 d8 CET

Ref Offset 0.5 dB MEr1 ¢

Ref 20.50 dBm

Vet el Ny,

)
N

Center 5.79500 GHz Span 60.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)

e STATUS

802.11ac(HT80) U-NII-3 Low channel

.Avl Typa: Log-Pwr
PNO: bam 5o Trig:Frae Run AvglHeld:= 1001100
IFGain:l ow #Amen: 30 dB

Ref Offzet 0.5 dB
Ref 20.50 dBm

’1

At A

]

Center 5.77500 GHz Span 120.0 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)

e STATUS

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



Reference No.: WTD20S06032798W003 V2 Page 76 of 80

15 Frequency Stability

Test Requirement: FCC CFR47 Part 15 Section 15.407(g)
Test Method: ANSI C63.10:2013
Test Limit: Manufacturers of U-NII devices are responsible for ensuring
est Limit: frequency stability such that an emission is maintained within the

band of operation under all conditions of normal operation as
specified in the users manual or 20ppm.

Test Result: PASS
15.1 Test Procedure:

1. The transmitter output (antenna port) was connected to the spectrum analyzer.
EUT have transmitted absence of unmodulation signal and fixed channelise. Set the
spectrum analyzer span to view the entire absence of modulation emissions
bandwidth. Set RBW = 10 kHz, VBW = 10 kHz with peak detector and maxhold
settings. fc is declaring of channel frequency. Then the frequency error formula is
(fc-f)/fc x 106 ppm and the limit is less than £20ppm The test extreme voltage is to change

the primary supply voltage from 85 to 115 percent of the nominal value.

2. Extreme temperature rule is -15°C~ 45°C.
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15.2 Test Result:

Page 77 of 80

U-NII-3 Test Frequency:5785MHz

Temperature | Power Supply | Frequency Error | Frequency Error Limit

() (VAC) (Hz) (Ppm) (Ppm)
50 / / /
45 1919 2.2933 20
30 1911 2.2847 20
20 1915 2.2895 20
10 120 1923 2.2986 20
0 1907 2.2799 20
-10 1908 2.2807 20
-15 1914 2.2872 20
-30 / / /
20 108 1918 2.2926 20
20 132 1906 2.2784 20
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16 Antenna Requirement

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.
This requirement does not apply to carrier current devices or to devices operated under the provisions
of §15.211, §15.213, §15.217, §15.219, or §15.221. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and
some field disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d),
must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

This device uses of one antenna that uses a specified coupling to the intentional radiator. Antenna

connectors complied with the requirement.
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17 RF Exposure

Remark: refer to MPE test report: WTD20S06032798W002.
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18 Photographs of test setup and EUT.

Note: Please refer to appendix: Appendix-V12US-Photos.
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