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Vestel Elektronik San ve Tic. A.S.
Organize Sanayi Bolgesi Vestel City, High-End 45030 Manisa, Turkey

Vestel Elektronik San ve Tic. A.S.
Organize Sanayi Bolgesi Vestel City, High-End 45030 Manisa, Turkey

Submitted sample(s) said to be

Product: Wi-Fi module
Brand Name: Vestel

Model No.: 17WFM21

FCC ID: 2AVQS-17TWFM21
2020-02-17

2020-02-24 to 2020-03-31

Perform ElectroMagnetic Interference measurement in accordance with
FCC 47CFR [Codes of Federal Regulations] Part 15: 2019 and ANSI
C63.10:2013 for FCC Certification.

The submitted product COMPLIED with the requirements of Federal
Communications Commission [FCC] Rules and Regulations Part 15.
The tests were performed in accordance with the standards described
above and on Section 2.2 in this Test Report.

5GHz Wi-Fi

Dr. LEE Kam CHUen,
Authorized Signatory
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General Details

Test Laboratory

The Hong Kong Standards and Testing Centre Ltd.

EMC Laboratory

Head Office: 10 Dai Wang Street, Taipo Industrial Estate, Tai Po, N.T., Hong Kong
Telephone: 852 2666 1888

Fax: 852 2664 4353

FCC Test Firm Registration Number 723883
Designation Number HK0001

Equipment Under Test [EUT]
Description of Sample(s)

Product: Wi-Fi module

Manufacturer: Vestel Elektronik San ve Tic. A.S.
Organize Sanayi Bolgesi Vestel City, High-End 45030 Manisa,
Turkey

Brand Name: Vestel

Model Number: 17WFM21

Rating: 4,75 -5.25Vd.c

Description of EUT Operation

The Equipment Under Test (EUT) is a wireless module. The tests were conducted under RF Test
mode to maintain continuous transmission with Max. duty cycle during test. The transmission signal
is digital modulated with channel frequency range 2400 — 2483.5, 5150 -5350 and 5470-5725. The
EUT does not supported Ad-Hoc function.

Date of Order

2020-02-12

Submitted Sample(s):

1 Sample

Test Duration
2020-02-24 to 2020-03-31
Country of Origin

China
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1.7 RF Module Details
Module Model Number: N/A
Module FCC ID: N/A
Module Transmission Type:  802.11 a/n
Modulation: 802.11a (6Mbps), 802.11n(MSCO0)
Data Rates: 300Mbps (Max)
Frequency Range: 5150 -5350 and 5470-5725
Carrier Frequencies: Refer to channel list below
Antenna Type: Printed PIFA antennas
Antenna Gain: 5150 — 5350 MHz = 3.7 dBi
5470 — 5725 MHz = 3.7 dBi
1.8 Channel List

802.11a/n (HT20)

Channel Frequency (GHz) Channel Frequency (GHz)
36 5180 120 5600
40 5200 124 5620
48 5240 128 5640
52 5260 132 5660
56 5280 136 5680
60 5300 140 5700
64 5320
100 5500
104 5520
108 5540
112 5560
116 5580

802.11n (HT40)

Channel Frequency (GHz) Channel Frequency (GHz)
38 5190 118 5590
46 5230 126 5630
54 5270 134 5670
62 5310
102 5510
110 5550
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2.0 Technical Details

2.1 Investigations Requested

Perform Electromagnetic Interference measurements in accordance with FCC 47CFR [Codes of
Federal Regulations] Part 15: 2017 Regulations and ANSI C63.10:2013 for FCC Certification.
According FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.

The device was realized by test software.

2.2 Test Standards and Results Summary Tables
EMISSION
Results Summary
Test Condition Test Requirement Test Method Class / Test Result
Severity Pass | Failed | N/A
Maximum Peak Output FCC 47CFR 407 (a) ANSI C63.10: 2013 N/A X O O
Power
Radiated Spurious FCC 47CFR 15.209 ANSI C63.10: 2013 N/A X O O
Emissions
AC Mains Conducted FCC 47CFR 15.207 ANSI C63.10: 2013 N/A X O O
Emissions
Power Spectral Density FCC 47CFR 15.407(a) | ANSI C63.10: 2013 N/A X O O
6dB and 26dB Bandwidth FCC 47CFR 15.407 (i) ANSI C63.10: 2013 N/A X O O
Unwanted Emissions FCC 47CFR 15.407 (b) | ANSI C63.10: 2013 N/A X O O
Antenna requirement FCC 47CFR 15.203 N/A N/A X O O
&407 (a)
RF Exposure FCC 47CFR 2.1093 N/A N/A X O O

Note: N/A - Not Applicable
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2.3 Table for Test Modes

Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
in the table below is the worst case rate with respect to the specific test item.

Investigation has been done on all the possible configurations for searching the worst cases.

The following table is a list of the test modes shown in this test report.

Test Conditions

Test software MT7662 QA Tool(V1.0.3.24)

. Ant1:1B
Power level setting

Ant 2: 1D

. 802.11a

Type of modulation
802.11n HT20/ HT40
EUT firmware 34.1
Duty Cycle

802.11a =298%
802.11n (HT20) 298%
802.11n (HT20) >98%
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3.0 Test Results
3.1 Emission

3.1.1 Maximum Peak Output Power

Test Requirement: FCC 47CFR 15.407(a)
Test Method: ANSI C63.10: 2013
Test Date: 2020-03-06

Mode of Operation: Tx mode (802.11a/n)

Test Method:

The RF output of the EUT was connected to the Open Switch and Control Platform (OSP). All the attenuation or
cable loss will be added to the measured maximum output power. The results are recorded in dBm.

Test Setup:

Open Switch
and Control
EUT Platform Computer

(OSP)

Spectrum
Analyzer

The Hong Kong Standards and Testing Centre Limited
10 Dai Wang Street, Taipo Industrial Estate, Tai Po, N.T., Hong Kong
Tel: +852 2666 1888 Fax: +852 2664 4353 Email: hkstc@stc.group Website: www.stc.group
This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Limited.
For Conditions of Issuance of this test report, please refer to “Conditions of Issuance of Test Reports” section or Website.


http://www.stc.group/

{1ST

Test Report

Date :2020-12-08 Page 8 of 125

No. : HM20020025

Results of Tx Mode: Pass (TX Unit) (802.11a)

Maximum conducted output power

Antenna 1
ch Frequency Output Power Output Power Limit
' (MH2) (mwW) (dBm) (dBm)
36 5180 11.14 10.47 24.0
40 5200 11.27 10.52 24.0
48 5240 10.07 10.03 24.0
52 5260 9.91 9.96 24.0
56 5280 11.04 10.43 24.0
64 5320 10.45 10.19 24.0
100 5500 10.52 10.22 24.0
120 5600 10.91 10.38 24.0
140 5700 9.95 9.98 24.0
Antenna 2
ch Frequency Output Power Output Power Limit
' (MH2) (mwW) (dBm) (dBm)

36 5180 10.09 10.04 24.0
40 5200 11.32 10.54 24.0
48 5240 10.47 10.20 24.0
52 5260 11.32 10.54 24.0
56 5280 12.36 10.92 24.0
64 5320 12.74 11.05 24.0
100 5500 9.51 9.78 24.0
120 5600 10.38 10.16 24.0
140 5700 11.17 10.48 24.0
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Results of Tx Mode: Pass (TX Unit) (802.11n HT20)
Maximum conducted output power
Antenna 1
ch Frequency Output Power Output Power Limit
' (MH2) (mwW) (dBm) (dBm)
36 5180 10.84 10.35 24.0
40 5200 10.54 10.23 24.0
48 5240 10.26 10.11 24.0
52 5260 11.27 10.52 24.0
56 5280 11.07 10.44 24.0
64 5320 10.81 10.34 24.0
100 5500 10.42 10.18 24.0
120 5600 11.19 10.49 24.0
140 5700 10.05 10.02 24.0
Antenna 2
ch Frequency Output Power Output Power Limit
' (MH2z2) (mwW) (dBm) (dBm)
36 5180 9.71 9.87 24.0
40 5200 10.76 10.32 24.0
48 5240 10.28 10.12 24.0
52 5260 10.94 10.39 24.0
56 5280 12.33 10.91 24.0
64 5320 11.22 10.50 24.0
100 5500 8.63 9.36 24.0
120 5600 10.47 10.20 24.0
140 5700 10.64 10.27 24.0
Results of Tx Mode: Pass (TX Unit) (802.11n HT20 - MIMO)
Maximum conducted output power
Antenna 1 Antenna 2 Total Total
ch Frequency Output Output Output Output Limit
' (MHz) Power Power Power Power (dBm)
(mW) (mW) (mwW) (dBm)
36 5180 10.84 9.71 20.55 13.13 23.3
40 5200 10.54 10.76 21.30 13.28 23.3
48 5240 10.26 10.28 20.54 13.13 23.3
52 5260 11.27 10.94 22.21 13.47 23.3
56 5280 11.07 12.33 23.40 13.69 23.3
64 5320 10.81 11.22 22.03 13.43 23.3
100 5500 10.42 8.63 19.05 12.80 23.3
120 5600 11.19 10.47 21.66 13.36 23.3
140 5700 10.05 10.64 20.69 13.16 23.3
Remarks:

5150 — 5350 MHz Directional Gain (ANT. Gain + Beamforming Gain = 3.7 + 3= 6.7) >6.0dB, limit adjusted
5470 - 5725 MHz Directional Gain (ANT. Gain + Beamforming Gain = 3.7 + 3=6.7) >6.0dB, limit adjusted
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Results of Tx Mode: Pass (TX Unit) (802.11n HT40)
Maximum conducted output power

Antenna 1

ch Frequency Output Power Output Power Limit

' (MH2) (mwW) (dBm) (dBm)
38 5190 10.79 10.33 24.0
46 5230 10.74 10.31 24.0
54 5270 9.79 9.91 24.0
62 5310 10.69 10.29 24.0
102 5510 10.30 10.13 24.0
118 5590 9.86 9.94 24.0
134 5670 10.94 10.39 24.0

Antenna 2

ch Frequency Output Power Output Power Limit

' (MHz) (mwW) (dBm) (dBm)
38 5190 10.07 10.03 24.0
46 5230 9.82 9.92 24.0
54 5270 10.96 10.40 24.0
62 5310 10.94 10.39 24.0
102 5510 11.51 10.61 24.0
118 5590 10.02 10.01 24.0
134 5670 11.04 10.43 24.0

Results of Tx Mode: Pass (TX Unit) (802.11n HT40 - MIMO)
Maximum conducted output power

Antenna 1

Antenna 2

Ch. Fr(?\(jllﬁ;)cy Output Power | Output Power Total O(Lrﬁw)t Power | Total O(gthrlrJ]; Power ((ngnnlqt)
(mW) (mW)

38 5190 10.79 10.07 20.86 13.19 23.3
46 5230 10.74 9.82 20.56 13.13 23.3
54 5270 9.79 10.96 20.75 13.17 23.3
62 5310 10.69 10.94 21.63 13.35 23.3
102 5510 10.30 11.51 21.81 13.39 23.3
118 5590 9.86 10.02 19.88 12.98 23.3
134 5670 10.94 11.04 21.98 13.42 23.3
Remarks:

5150 — 5350 MHz Directional Gain (ANT. Gain + Beamforming Gain = 3.7 + 3= 6.7) >6.0dB, limit adjusted
5470 - 5725 MHz Directional Gain (ANT. Gain + Beamforming Gain = 3.7 + 3= 6.7) >6.0dB, limit adjusted

Calculated measurement uncertainty

30MHz to 1GHz
1GHz to 26GHz

1.7dB
1.7dB
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Date :2020-12-08
No. : HM20020025
3.1.2 Radiated Emissions
Test Requirement:
Test Method:
Test Date:
Mode of Operation:
Test Method:

For emission measurements at or below 1 GHz, the sample was placed 0.8m above the ground plane of semi-
anechoic Chamber*. For emission measurements above 1 GHz, the sample was placed 1.5m above the ground
plane of semi-anechoic Chamber*. Measurements in both horizontal and vertical polarities were performed.
During the test, each emission was maximized by: having the EUT continuously working, investigated all
operating modes, considered typical configuration to obtain worst position, manipulating interconnecting cables,
rotating turntable, varying antenna height from 1m to 4m in both horizontal and vertical polarizations. The
emissions worst-case are shown in Test Results of the following pages. The measured field strength would be

calculated as EIRP.

Test Setup:

BESTC

Test Report
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FCC 47CFR 15.209 and FCC 47CFR 15.407
ANSI C63.10:2013

2020-03-19 to 2020-03-25

Tx mode (802.11 a/n)

Semi-Anechoic Chamber

Absorbers

Distance =3m Computer
« B
bl »
| | | ‘ ‘ ‘ Measurement
| .
EUT Turn-table | | ‘ ‘ Receiver

[ ]

Ground Plane

- Absorbers placed on top of the ground plane are for measurements above 1000MHz only.
- Measurements between 30MHz to 1000MHz made with Bi-log antennas, above 1000MHz horn antennas are used,

9kHz to 30MHz loop antennas are used.

-For emissions testing at or below 1 GHz, the table height shall be 80 cm above the reference ground
plane. For emission measurements above 1 GHz, the table height shall be 1.5 m.
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Limits for Radiated Emissions FCC 47 CFR 15.209 Class B:

Frequency Range Quasi-Peak Limits
[MHz] [uV/m]
0.009-0.490 2400/F (kHz)
0.490-1.705 24000/F (kHz)
1.705-30 30

30-88 100
88-216 150
216-960 200
Above 960 500

The emission limits shown in the above table are based on measurement employing a CISPR quasi-peak detector and above
1000MHz are based on measurements employing an average detector.

Limit for unwanted Emission for out of band emission above 1GHz:

- . Substitution Method
Frequency Range Peak Limits Average Limits (Peak Limits)
[MHZz] [dBuV/m] [dBuV/m] [dBm] / [dBuV/m]
Above 1GHz 74.0 54.0 -27/68.2
Remarks:

* means restricted bands

Measured Level @3m [dBuV/m] = Reading of test receiver [dBuV] + correction factor
Details refer to Appendix B
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Frequency Antenna Measu[’lng Measured Limit Margin
(MH2) Polarity Detector Bandwidth Level @3m (dBuV/m) (dB)
(MHz) (dBuV/m)
10360.0 \ PK 1 49.7 68.2 -18.5
*15540.0 V PK 1 56.3 74.0 -17.7
*15540.0 V AV 1 46.1 54.0 -7.9
*20720.0 \ PK 1 60.1 74.0 -13.9
*20720.0 \ AV 1 49.8 54.0 -4.2
10360.0 H PK 1 50.1 68.2 -18.1
*15540.0 H PK 1 57.5 74.0 -16.5
*15540.0 H AV 1 46.8 54.0 -7.2
*20720.0 H PK 1 61.0 74.0 -13.0
*20720.0 H AV 1 50.1 54.0 -3.9
Result of Tx mode (802.11a) (5200.0 MHz) (L1GHz to 40GHz): Pass
Measuring Measured o .
Fr(e;\(jlllj_f;)cy égfg?i?; Detector Bandwidth Level @3m ( dIB_LILT/I/tm) M(Z'g)m
(MHz) (dBuV/m)
10400.0 \ PK 1 50.9 68.2 -17.3
*15600.0 \ PK 1 58.1 74.0 -15.9
*15600.0 \ AV 1 47.6 54.0 -6.4
*20800.0 \ PK 1 59.6 74.0 -14.4
*20800.0 \ AV 1 48.6 54.0 -5.4
10400.0 H PK 1 49.4 68.2 -18.8
*15600.0 H PK 1 56.0 74.0 -18.0
*15600.0 H AV 1 45.9 54.0 -8.1
*20800.0 H PK 1 60.0 74.0 -14.0
*20800.0 H AV 1 50.3 54.0 -3.7
Result of Tx mode (802.11a) (5240.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Frg\(jllﬁzr;cy 'gglt:;]ir,:; Detector Bandwidth Level @3m ( dléLT/l/tm) I\/I(?jg;)m
(MH2z2) (dBuV/m)
10480.0 \ PK 1 51.8 68.2 -16.4
*15720.0 \ PK 1 57.1 74.0 -16.9
*15720.0 \ AV 1 46.8 54.0 -7.2
*20960.0 \ PK 1 59.4 74.0 -14.6
*20960.0 \ AV 1 49.0 54.0 -5.0
10480.0 H PK 1 50.8 68.2 -17.4
*15720.0 H PK 1 57.1 74.0 -16.9
*15720.0 H AV 1 46.8 54.0 -7.2
*20960.0 H PK 1 58.4 74.0 -15.6
*20960.0 H AV 1 47.8 54.0 -6.2
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Result of Tx mode (802.11a) (5260.0 MHz) (LGHz to 40GHz): Pass
Measuring Measured - .
Fr?\jlﬁncy énlten_na Detector Bandwidth Level @3m dll'; 'T/'/t Mzg;ln
(MHz) olarity (MH2) (dBuV/m) (dBuVv/m) (dB)
10520.0 V PK 1 51.7 68.2 -16.5
*15780.0 V PK 1 57.1 74.0 -16.9
*15780.0 V AV 1 46.5 54.0 -7.5
*21040.0 V PK 1 59.7 74.0 -14.3
*21040.0 V AV 1 49.1 54.0 -4.9
10520.0 H PK 1 52.5 68.2 -15.7
*15780.0 H PK 1 56.4 74.0 -17.6
*15780.0 H AV 1 45.9 54.0 -8.1
*21040.0 H PK 1 59.5 74.0 -14.5
*21040.0 H AV 1 495 54.0 -4.5
Result of Tx mode (802.11a) (5280.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(e;\(jllﬁ;)cy ':‘gfgpi?; Detector Bandwidth Level @3m ( dll?:LT/I/tm) '\/I(Zg)m
(MH2z) (dBuV/m)
10560.0 V PK 1 53.7 68.2 -14.5
*15840.0 V PK 1 57.0 74.0 -17.0
*15840.0 V AV 1 47.2 54.0 -6.8
*21120.0 V PK 1 60.6 74.0 -13.4
*21120.0 \ AV 1 50.1 54.0 -3.9
10560.0 H PK 1 51.6 68.2 -16.6
*15840.0 H PK 1 55.7 74.0 -18.3
*15840.0 H AV 1 45.9 54.0 -8.1
*21120.0 H PK 1 59.8 74.0 -14.2
*21120.0 H AV 1 49.6 54.0 -4.4
Result of Tx mode (802.11a) (5320.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(?\(jlllj_f;)cy Ilg\glt:pi?j Detector Bandwidth Level @3m ( dIB_LILT/I/tm) '\/I(Zrég)m
(MH2z2) (dBuV/m)
10640.0 \ PK 1 54.5 68.2 -13.7
*15960.0 \ PK 1 55.8 74.0 -18.2
*15960.0 \ AV 1 45.6 54.0 -8.4
*21280.0 \ PK 1 60.2 74.0 -13.8
*21280.0 \ AV 1 49.9 54.0 -4.1
10640.0 H PK 1 53.8 68.2 -14.4
*15960.0 H PK 1 55.7 74.0 -18.3
*15960.0 H AV 1 44.9 54.0 -9.1
*21280.0 H PK 1 59.0 74.0 -15.0
*21280.0 H AV 1 48.6 54.0 -5.4
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Result of Tx mode (802.11a) (5500.0 MHz) (LGHz to 40GHz): Pass
Measuring Measured - .
Fzﬁlﬁgcy égltgpi?a Detector Bandwidth Level @3m ( dll'; IT/I/tm) M(z'g)m
Y (MHz) (dBuV/m) "
*11000.0 V PK 1 52.1 74.0 -21.9
*11000.0 V AV 1 PK <AV 54.0 N/A
16500.0 \ PK 1 58.7 68.2 -9.5
22000.0 \ PK 1 62.4 68.2 -5.8
*11000.0 H PK 1 52.6 74.0 -21.4
*11000.0 H AV 1 PK <AV 54.0 N/A
16500.0 H PK 1 58.7 68.2 -9.5
22000.0 H PK 1 62.3 68.2 -5.9
Result of Tx mode (802.11a) (5600.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(e;\(jllﬁ;)cy ':‘gfgpi?; Detector Bandwidth Level @3m ( dll?:LT/I/tm) '\/I(Zg)m
(MH2z) (dBuV/m)
*11200.0 \ PK 1 53.2 74.0 -20.8
*11200.0 V AV 1 PK <AV 54.0 N/A
16800.0 \ PK 1 62.1 68.2 -6.1
*22400.0 V PK 1 61.5 74.0 -12.5
*22400.0 \ AV 1 51.0 54.0 -3.0
*11200.0 H PK 1 52.1 74.0 -21.9
*11200.0 H AV 1 PK <AV 54.0 N/A
16800.0 H PK 1 59.3 68.2 -8.9
*22400.0 H PK 1 60.5 74.0 -13.5
*22400.0 H AV 1 50.0 54.0 -4.0
Result of Tx mode (802.11a) (5700.0 MHz) (1GHz to 40GHZz): Pass
Measuring Measured o .
Fr(?\(jlllj_f;)cy Ilg\glt:pi?j Detector Bandwidth Level @3m ( dIB_LILT/I/tm) '\/I(Zrég)m
(MHz) (dBuV/m)
*11400.0 \ PK 1 53.1 74.0 -20.9
*11400.0 \ AV 1 PK < AV 54.0 N/A
17100.0 \ PK 1 60.4 68.2 -7.8
*22800.0 \ PK 1 61.1 74.0 -12.9
*22800.0 \ AV 1 50.3 54.0 -3.7
*11400.0 H PK 1 52.6 74.0 -21.4
*11400.0 H AV 1 PK < AV 54.0 N/A
17100.0 H PK 1 59.8 68.2 -8.4
*22800.0 H PK 1 61.4 74.0 -12.6
*22800.0 H AV 1 50.8 54.0 -3.2
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Result of Tx mode (802.11n HT20) (5180.0 MHz) (1GHz to 40GHz): Pass
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Measuring

Measured

Frequency Antenna - Limit Margin
(MHz) Polarity | Detector Ba(’llﬁ‘lﬁ”z‘;th 'Eg‘éeJ\%;T (@BuV/im) |  (dB)
10360.0 \Y PK 1 49.6 68.2 -18.6

*15540.0 \ PK 1 56.8 74.0 -17.2
*15540.0 V AV 1 46.7 54.0 -7.3
*20720.0 V PK 1 58.8 74.0 -15.2
*20720.0 \ AV 1 48.6 54.0 -5.4
10360.0 H PK 1 49.3 68.2 -18.9
*15540.0 H PK 1 56.2 74.0 -17.8
*15540.0 H AV 1 45.8 54.0 -8.2
*20720.0 H PK 1 59.7 74.0 -14.3
*20720.0 H AV 1 48.9 54.0 -5.1
Result of Tx mode (802.11n HT20) (5200.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(e;\(jllﬁ;)cy ':‘gfgpi?; Detector Bandwidth Level @3m ( dll?:LT/I/tm) '\/I(Zg)m
(MH2z) (dBuV/m)
10400.0 \ PK 1 48.9 68.2 -19.3
*15600.0 \ PK 1 55.8 74.0 -18.2
*15600.0 V AV 1 44.9 54.0 -9.1
*20800.0 V PK 1 58.9 74.0 -15.1
*20800.0 \ AV 1 48.1 54.0 -5.9
10400.0 H PK 1 49.0 68.2 -19.2
*15600.0 H PK 1 56.0 74.0 -18.0
*15600.0 H AV 1 45.7 54.0 -8.3
*20800.0 H PK 1 59.1 74.0 -14.9
*20800.0 H AV 1 48.6 54.0 -5.4
Result of Tx mode (802.11n HT20) (5240.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(?\(jlllj_f;)cy Ilg\glt:pi?j Detector Bandwidth Level @3m ( dIB_LILT/I/tm) '\/I(Zrég)m
(MH2z2) (dBuV/m)
10480.0 \ PK 1 50.7 68.2 -17.5
*15720.0 \ PK 1 55.2 74.0 -18.8
*15720.0 \ AV 1 44.6 54.0 -9.4
*20960.0 \ PK 1 59.0 74.0 -15.0
*20960.0 \ AV 1 49.2 54.0 -4.8
10480.0 H PK 1 49.7 68.2 -18.5
*15720.0 H PK 1 55.9 74.0 -18.1
*15720.0 H AV 1 45.3 54.0 -8.7
*20960.0 H PK 1 60.3 74.0 -13.7
*20960.0 H AV 1 49.8 54.0 -4.2
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Result of Tx mode (802.11n HT20) (5260.0 MHz) (1GHz to 40GHz): Pass
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Measuring

Measured

Frequency Anten_na Detector Bandwidth Level @3m Limit Margin
(MHz) Polarity (MH2) (dBuV/m) (dBuV/m) (dB)
10520.0 \Y PK 1 51.3 68.2 -16.9

*15780.0 V PK 1 56.6 74.0 -17.4
*15780.0 V AV 1 45.9 54.0 -8.1
*21040.0 V PK 1 59.0 74.0 -15
*21040.0 V AV 1 48.8 54.0 -5.2
10520.0 H PK 1 50.6 68.2 -17.6
*15780.0 H PK 1 56.5 74.0 -17.5
*15780.0 H AV 1 46.4 54.0 -7.6
*21040.0 H PK 1 59.4 74.0 -14.6
*21040.0 H AV 1 48.9 54.0 -5.1
Result of Tx mode (802.11n HT20) (5280.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(e;\(jllﬁ;)cy ':‘gfgpi?; Detector Bandwidth Level @3m ( dll?:LT/I/tm) '\/I(Zg)m
(MH2z) (dBuV/m)
10560.0 \ PK 1 52.8 68.2 -15.4
*15840.0 V PK 1 55.9 74.0 -18.1
*15840.0 V AV 1 44.6 54.0 -9.4
*21120.0 \ PK 1 60.2 74.0 -13.8
*21120.0 V AV 1 49.8 54.0 -4.2
10560.0 H PK 1 52.8 68.2 -15.4
*15840.0 H PK 1 55.5 74.0 -18.5
*15840.0 H AV 1 44.9 54.0 -9.1
*21120.0 H PK 1 59.9 74.0 -14.1
*21120.0 H AV 1 48.7 54.0 -5.3
Result of Tx mode (802.11n HT20) (5320.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(?\(jlllj_f;)cy Ilg\glt:pi?j Detector Bandwidth Level @3m ( dIB_LILT/I/tm) '\/I(Zrég)m
(MH2z2) (dBuV/m)
10640.0 \ PK 1 53.5 68.2 -14.7
*15960.0 \ PK 1 55.6 74.0 -18.4
*15960.0 \ AV 1 44.8 54.0 -9.2
*21280.0 \ PK 1 59.5 74.0 -14.5
*21280.0 \ AV 1 48.9 54.0 -5.1
10640.0 H PK 1 53.2 68.2 -15
*15960.0 H PK 1 55.7 74.0 -18.3
*15960.0 H AV 1 455 54.0 -8.5
*21280.0 H PK 1 59.1 74.0 -14.9
*21280.0 H AV 1 48.8 54.0 -5.2
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Result of Tx mode (802.11n HT20) (5500.0 MHz) (1GHz to 40GHz): Pass

Page 18 of 125

Measuring

Measured

Frequency Anten_na Detector Bandwidth Level @3m Limit Margin
(MHz) Polarity (MH2) (dBuV/m) (dBuV/m) (dB)
*11000.0 \Y PK 1 52.6 74.0 -21.4
*11000.0 V AV 1 PK <AV 54.0 N/A
16500.0 \ PK 1 58.1 68.2 -10.1
22000.0 \ PK 1 62.7 68.2 -5.5
*11000.0 H PK 1 514 74.0 -22.6
*11000.0 H AV 1 PK <AV 54.0 N/A
16500.0 H PK 1 58.5 68.2 -9.7
22000.0 H PK 1 61.5 68.2 -6.7
Result of Tx mode (802.11n HT20) (5600.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(e;\(jllﬁ;)cy ':‘gfgpi?; Detector Bandwidth Level @3m ( dll?:LT/I/tm) '\/I(Zg)m
(MH2z) (dBuV/m)
*11200.0 V PK 1 53.6 74.0 -20.4
*11200.0 V AV 1 PK < AV 54.0 N/A
16800.0 \ PK 1 59.9 68.2 -8.3
*22400.0 \ PK 1 62.0 74.0 -12
*22400.0 V AV 1 51.1 54.0 -2.9
*11200.0 H PK 1 52.6 74.0 -21.4
*11200.0 H AV 1 PK <AV 54.0 N/A
16800.0 H PK 1 59.7 68.2 -8.5
*22400.0 H PK 1 60.1 74.0 -13.9
*22400.0 H AV 1 49.8 54.0 -4.2
Result of Tx mode (802.11n HT20) (5700.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(?\(jlllj_f;)cy Ilg\glt:pi?j Detector Bandwidth Level @3m ( dIB_LILT/I/tm) '\/I(Zrég)m
(MHz) (dBuV/m)
*11400.0 \ PK 1 53.8 74.0 -20.2
*11400.0 \ AV 1 PK < AV 54.0 N/A
17100.0 \ PK 1 59.8 68.2 -8.4
*22800.0 \ PK 1 60.3 74.0 -13.7
*22800.0 \ AV 1 48.9 54.0 -5.1
*11400.0 H PK 1 52.0 74.0 -22
*11400.0 H AV 1 PK < AV 54.0 N/A
17100.0 H PK 1 59.7 68.2 -8.5
*22800.0 H PK 1 61.5 74.0 -12.5
*22800.0 H AV 1 50.8 54.0 -3.2
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Result of Tx mode (802.11n HT40) (5190.0 MHz) (1GHz to 40GHz): Pass
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Measuring

Measured

Frequency Antenna - Limit Margin
(MHz) Polarity | Detector Ba(’llﬁ‘lﬁ”z‘;th 'Eg‘éeJ\%;T (@BuV/im) |  (dB)
10380.0 V PK 1 49.7 68.2 -18.5

*15570.0 V PK 1 55.6 74.0 -18.4
*15570.0 V AV 1 45.8 54.0 -8.2
*20760.0 V PK 1 59.7 74.0 -14.3
*20760.0 V AV 1 48.6 54.0 -54
10380.0 H PK 1 48.6 68.2 -19.6
*15570.0 H PK 1 55.8 74.0 -18.2
*15570.0 H AV 1 46.0 54.0 -8
*20760.0 H PK 1 59.1 74.0 -14.9
*20760.0 H AV 1 48.7 54.0 -5.3
Result of Tx mode (802.11n HT40) (5230.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(e;\(jllﬁ;)cy ':‘gfgpi?; Detector Bandwidth Level @3m ( dll?:LT/I/tm) '\/I(Zg)m
(MH2z) (dBuV/m)
10460.0 \ PK 1 50.2 68.2 -18.0
*15690.0 V PK 1 56.6 74.0 -17.4
*15690.0 \ AV 1 45.6 54.0 -8.4
*20920.0 \ PK 1 58.8 74.0 -15.2
*20920.0 \ AV 1 475 54.0 -6.5
10460.0 H PK 1 49.4 68.2 -18.8
*15690.0 H PK 1 54.6 74.0 -19.4
*15690.0 H AV 1 44.8 54.0 -9.2
*20920.0 H PK 1 57.7 74.0 -16.3
*20920.0 H AV 1 46.9 54.0 -7.1
Result of Tx mode (802.11n HT40) (5270.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(?\(jlllj_f;)cy Ilg\glt:pi?j Detector Bandwidth Level @3m ( dIB_LILT/I/tm) '\/I(Zrég)m
(MH2z2) (dBuV/m)
10540.0 \ PK 1 52.4 68.2 -15.8
*15810.0 \ PK 1 56.1 74.0 -17.9
*15810.0 \ AV 1 455 54.0 -8.5
*21080.0 \ PK 1 60.2 74.0 -13.8
*21080.0 \ AV 1 48.4 54.0 -5.6
10540.0 H PK 1 52.3 68.2 -15.9
*15810.0 H PK 1 54.6 74.0 -19.4
*15810.0 H AV 1 44.8 54.0 -9.2
*21080.0 H PK 1 59.3 74.0 -14.7
*21080.0 H AV 1 48.6 54.0 -5.4
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Result of Tx mode (802.11n HT40) (5310.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured - .
Fr?\jlﬁncy énlten_na Detector Bandwidth Level @3m dll'; 'T/'/t Mzg;ln
(MHz) olarity (MH2) (dBuV/m) (dBuV/m) (dB)
*10620.0 V PK 1 53.8 74.0 -20.4
*10620.0 V AV 1 PK <AV 54.0 N/A
*15930.0 \ PK 1 55.8 74.0 -18.2
*15930.0 V AV 1 44.7 54.0 -9.3
*21240.0 V PK 1 58.4 74.0 -15.6
*21240.0 V AV 1 48.7 54.0 -5.3
*10620.0 H PK 1 52.5 74.0 -21.5
*10620.0 H AV 1 PK <AV 54.0 N/A
*15930.0 H PK 1 55.9 74.0 -18.1
*15930.0 H AV 1 45.1 54.0 -8.9
*21240.0 H PK 1 60.4 74.0 -13.6
*21240.0 H AV 1 49.1 54.0 -4.9
Result of Tx mode (802.11n HT40) (5510.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Fr(e;\(jllﬁ;)cy ﬁgfgpi?; Detector Bandwidth Level @3m ( dIB_:lT/I/tm) M(Zg)m
(MHz) (dBuV/m)
*11020.0 V PK 1 52.8 74.0 -21.2
*11020.0 V AV 1 PK <AV 54.0 N/A
16530.0 \ PK 1 59.2 68.2 -9.0
*22040.0 Vv PK 1 60.8 74.0 -13.2
*22040.0 Vv AV 1 50.1 54.0 -3.9
*11020.0 H PK 1 52.7 74.0 -21.3
*11020.0 H AV 1 PK < AV 54.0 N/A
16530.0 H PK 1 59.1 68.2 -9.1
*22040.0 H PK 1 59.9 74.0 -14.1
*22040.0 H AV 1 49.8 54.0 -4.2
Result of Tx mode (802.11n HT40) (5590.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
Frequency Anlten_na Detector Bandwidth Level @3m dL|m|/t Mzrgln
(MHz) Polarity (MH2) (dBuV/m) (dBuVv/m) (dB)
*11180.0 \ PK 1 54.3 74.0 -19.7
*11180.0 \ AV 1 44.8 54.0 -9.2
16770.0 \ PK 1 60.7 68.2 -7.5
*22360.0 \ PK 1 61.3 74.0 -12.7
*22360.0 \ AV 1 50.1 54.0 -3.9
*11180.0 H PK 1 52.8 74.0 -21.2
*11180.0 H AV 1 PK < AV 54.0 N/A
16770.0 H PK 1 60.1 68.2 -8.1
*22360.0 H PK 1 60.6 74.0 -13.4
*22360.0 H AV 1 49.8 54.0 -4.2
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Result of Tx mode (802.11n HT40) (5670.0 MHz) (1GHz to 40GHz): Pass
Measuring Measured o .
F"(ﬁlﬁgcy égltzpi?;l Detector Bandwidth Level @3m ( dIB_:iT/I/tm) M(Zgl)m
(MHz) (dBuV/m)
*11340.0 V PK 1 54.4 74.0 -19.6
*11340.0 \ AV 1 455 54.0 -8.5
17010.0 \ PK 1 60.1 68.2 -8.1
*22680.0 \ PK 1 61.3 74.0 -12.7
*22680.0 \ AV 1 50.2 54.0 -3.8
*11340.0 H PK 1 52.8 74.0 -21.2
*11340.0 H AV 1 PK <AV 54.0 N/A
17010.0 H PK 1 59.1 68.2 -9.1
*22680.0 H PK 1 62.6 74.0 -11.4
*22680.0 H AV 1 51.1 54.0 -2.9
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Limits for Radiated Emissions FCC 47 CFR 15.209 Class B]:

Frequency Range Quasi-Peak Limits
[MHz] [uV/m]
0.009-0.490 2400/F (kHz)
0.490-1.705 24000/F (kHz)
1.705-30 30

30-88 100
88-216 150
216-960 200
Above960 500

The emission limits shown in the above table are based on measurement employing a CISPR quasi-peak detector and above
1000MHz are based on measurements employing an average detector.

Results of Tx mode (30MHz — 1GHz): Pass
Please refer to the following table for result details(The data is the worst cases)
Horizontal
Ref Level 67.00 dBpv/m @ RBW (CISPR) 120 kHz

@ Att 0dB SWT 2.5ms @ VBW 300 kHz  Mode &uto FFT
}-TDF
® 1Pk View

Limit G¢heck PASS

60 dbU‘U}’n‘. LC18RE PARSH

50 dBpv/m ]

s 'y
WAMMNM}W Bl b

ﬂdj"'h% a/] \\ e e

20 dBpv/m

10 dBpv/m

0 dBpv/m

-10 dBp\V/m

-20 dBpv/m

-30 dBuV/m
Start 30.0 MHz 691 pts Stop 1.0 GHz
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Vertical
Ref Level 67.00 dBpY/m @ RBW {(CISPR) 120 kHz
@ Att 0dB SWT 2.5ms @ VBW 300 kHz Mode Auto FFT
TDF
@® 1Pk View
Limit Gheck PASS
60 dbingHFRC1aRE PARS

50 dBpv/m

I
Fecisar ™

I s daat
W

uV/r

20 dBpv/m

10 dBpv/m

0 dBpv/m

-10 dBpv/m

-20 dBpv/m

-30 dBpV/m
Start 30.0 MHz 691 pts

Stop 1.0 GHz
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The six highest emissions for each polarization (H/V) in the frequency range 30 MHz — 1000 MHz are as
following:

Measured L .
Frequency Antenna Limit Margin

(MHz) Polarity | Detector L(g‘éed\%ﬂ;‘ (@BuV/m) |  (dB)
33.19 \% QP 35.3 43.5 -8.2
56.85 \% QP 35.4 43.5 -8.1
63.64 \% QP 32.1 43.5 -11.4
68.50 \% QP 34.7 46.0 -11.3
957.97 \% QP 38.4 46.0 -7.6
939.30 \% QP 38.2 46.0 -7.8
51.59 H QP 29.2 43.5 -14.3
161.99 H QP 32.3 43.5 -11.2
216.00 H QP 35.6 43.5 -7.9
239.99 H QP 37.9 46.0 -8.1
897.48 H QP 36.6 46.0 -9.4
954.48 H QP 37.1 46.0 -8.9

Measured Level @3m [dBuV/m] = Reading of test receiver [dBuV] + correction factor

Result of Tx mode (9kHz — 30MHz): Pass

Field Strength of Spurious Emissions

Peak Value
Frequency Measured | Correction Field Field Limit E-Field
Level Factor Strength Strength Polarity
MHz dBuV dB/m dBuV/m uV/m uV/m

Emissions detected are more than 20 dB belowthe Limits

Remarks:
Calculated measurement uncertainty : 9kHz-30MHz 3.3dB
30MHz -1GHz 4.6dB
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3.14 Power Spectral Density

Test Requirement: FCC 47CFR 15.407(a)

Test Method: ANSI C63.10:2013

Test Date: 2020-03-26 to 2020-03-27

Mode of Operation: Tx mode (802.11 a/n)
Test Method:

The RF output of the EUT was connected to the spectrum analyzer. Set the fundamental frequency as the center
frequency of the spectral analyzer. Use RBW=500kHz/1MHz , VBW= 1MHz/3MHz , Set the span to 1.5 times
the DTS channel bandwidth. Detector = RMS, Sweep time = auto couple, Trace mode = max hold.

Test Setup:

EUT Spectrum Analyzer
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Results of Tx Mode: Pass (TX Unit) (802.11a)
Power Spectral Density

Antenna 1

ch Frequency PSD PSD Limit

' (MHz2) (mW) (dBm) (dBm)
36 5180 0.99 -0.04 11.0
40 5200 0.94 -0.26 11.0
48 5240 0.95 -0.24 11.0
52 5260 0.93 -0.33 11.0
56 5280 0.90 -0.46 11.0
64 5320 1.06 0.24 11.0
100 5500 1.02 0.08 11.0
120 5600 0.89 -0.53 11.0
140 5700 0.89 -0.50 11.0

Antenna 2

ch Frequency PSD PSD Limit

' (MHz2) (mW) (dBm) (dBm)
36 5180 1.06 0.25 11.0
40 5200 1.00 0.00 11.0
48 5240 1.03 0.14 11.0
52 5260 1.04 0.18 11.0
56 5280 0.93 -0.30 11.0
64 5320 0.95 -0.23 11.0
100 5500 0.86 -0.65 11.0
120 5600 0.88 -0.56 11.0
140 5700 0.91 -0.43 11.0
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Results of Tx Mode: Pass (TX Unit) (802.11n HT20)
Power Spectral Density
Antenna 1
ch Frequency PSD PSD Limit
' (MHz) (mwW) (dBm) (dBm)
36 5180 1.04 0.17 11.0
40 5200 1.01 0.04 11.0
48 5240 0.93 -0.33 11.0
52 5260 0.88 -0.54 11.0
56 5280 0.89 -0.51 11.0
64 5320 0.94 -0.26 11.0
100 5500 0.90 -0.47 11.0
120 5600 0.88 -0.57 11.0
140 5700 0.88 -0.54 11.0
Antenna 2
ch Frequency PSD PSD Limit
' (MHz) (mwW) (dBm) (dBm)
36 5180 0.94 -0.26 11.0
40 5200 0.96 -0.16 11.0
48 5240 1.03 0.13 11.0
52 5260 0.98 -0.07 11.0
56 5280 1.01 0.04 11.0
64 5320 0.96 -0.17 11.0
100 5500 0.84 -0.75 11.0
120 5600 0.96 -0.18 11.0
140 5700 0.97 -0.13 11.0
Results of Tx Mode: Pass (TX Unit) (802.11n HT20 - MIMO)
Power Spectral Density
Frequency Antennal ) Antenna2 Total PSD Total PSD Limit
Ch. (MHz) PSD PSD (mW) (dBm) (dBm)
(mW) (mW)
36 5180 1.04 0.94 1.98 2.97 10.3
40 5200 1.01 0.96 1.97 2.94 10.3
48 5240 0.93 1.03 1.96 2.92 10.3
52 5260 0.88 0.98 1.86 2.70 10.3
56 5280 0.89 1.01 1.90 2.79 10.3
64 5320 0.94 0.96 1.90 2.79 10.3
100 5500 0.90 0.84 1.74 2.41 10.3
120 5600 0.88 0.96 1.84 2.65 10.3
140 5700 0.88 0.97 1.85 2.67 10.3
Remarks:

5150 — 5350 MHz Directional Gain (ANT. Gain + Beamforming Gain = 3.7 + 3= 6.7) >6.0dB, limit adjusted
5470 - 5725 MHz Directional Gain (ANT. Gain + Beamforming Gain = 3.7 + 3=6.7) >6.0dB, limit adjusted
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Results of Tx Mode: Pass (TX Unit) (802.11n HT40)
Power Spectral Density
Antenna 1
ch Frequency PSD PSD Limit
' (MHz) (mwW) (dBm) (dBm)
38 5190 0.71 -1.49 11.0
46 5230 0.77 -1.13 11.0
54 5270 0.80 -0.96 11.0
62 5310 0.82 -0.84 11.0
102 5510 0.90 -0.45 11.0
118 5590 0.83 -0.83 11.0
134 5670 0.81 -0.90 11.0
Antenna 2
ch Frequency PSD PSD Limit
' (MHz) (mwW) (dBm) (dBm)
38 5190 0.70 -1.58 11.0
46 5230 0.87 -0.60 11.0
54 5270 0.86 -0.64 11.0
62 5310 0.79 -1.01 11.0
102 5510 0.77 -1.14 11.0
118 5590 0.74 -1.28 11.0
134 5670 0.81 -0.93 11.0
Results of Tx Mode: Pass (TX Unit) (802.11n HT40 - MIMO)
Power Spectral Density
Frequency Antennal | Antenna 2 Total PSD Total PSD Limit
Ch. (MH2) PSD PSD (mW) (dBm) (dBm)
(mW) (mW)
38 5190 0.71 0.70 1.41 1.49 10.3
46 5230 0.77 0.87 1.64 2.15 10.3
54 5270 0.80 0.86 1.66 2.20 10.3
62 5310 0.82 0.79 1.61 2.07 10.3
102 5510 0.90 0.77 1.67 2.23 10.3
118 5590 0.83 0.74 1.57 1.96 10.3
134 5670 0.81 0.81 1.62 2.10 10.3
Remarks:

5150 — 5350 MHz Directional Gain (ANT. Gain + Beamforming Gain = 3.7 + 3= 6.7) >6.0dB, limit adjusted
5470 - 5725 MHz Directional Gain (ANT. Gain + Beamforming Gain = 3.7 + 3=6.7) >6.0dB, limit adjusted
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Tx mode (802.11a)
CH 36 (5180 MHz)
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CH 48 (5240 MHz)
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3.15 6dB and 26dB Bandwidth Measurement

Test Requirement: FCC 47CFR 15.407(a)
Test Method: ANSI C63.10:2013

Test Date: 2020-03-30 to 2020-03-31
Mode of Operation: Tx mode (802.11 a/n)

Test Method:

The bandwidth is measured at an amplitude level reduced from the reference level by a specified ratio. The
reference level is the level of the highest amplitude signal observed from the transmitter at the fundamental
frequency. Once the reference level is established, the equipment is conditioned with typical modulating signal
to produce the worst-case (i.e. the widest) bandwidth.

Test Setup:

Open Switch

and Control
EUT Platform Computer

(OSP)

Spectrum
Analyzer
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Results of Tx Mode (802.11a) : Pass

CH 36 (5180 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5180.000000 | 16.350000 ! == | 5171.775000 5188.125000

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency ‘ Max Level | Result

{MHz) {dBm)
5180.000000 -21.8 | PASS
6 dB Bandwidth
20T
g 30T L
E J
3
5
5160 5170 5180 5190 5200

Frequency in MHz

26 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
; Lfll (MHz).
5180.000000 20.300000 - | = 5169.650000 |  5189.950000

(continuation of the “26 dB Bandwidth" table from column 6 ...)

‘ DUT Frequency Max Level | Result

(MHz) (dBm)
5180.000000 -19.8 | PASS
26 dB Bandwidth
201
e L
2 30t
= |
% -4071T
= 1
-50 WW—\/V’W \L"\J—m—w\w

5160 5170 5180
Frequency in MHz
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CH40 (5200MHz)
6 dB Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
5200.000000 16.400000 | o - | 5191.725000 | 5%:21125000

(continuation of the "6 dB Bandwidth" table from column 6 ...)

 DUT Frequency Max Level T Result
(MHz) (dBm)
5200.000000 | -22.0 | PASS
6 dB Bandwidth
20T
e T Wﬁ“‘mﬁ J“WM
S 30T
£ i
T
3
5180 5185 5190 5195 5200 5205 5210 5215 5220
Frequency in MHz
26 dB Bandwidth _ 1 _
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) ‘ (MHz) (MHz) Right
| (MHz) |
5200.000000 20.600000 | ac 5189.750000 | 5210.350000 |
(continuation of the "26 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level | Result
(MHz) (dBm)
5200.000000 -20.8 | PASS |
26 dB Bandwidth
=201
i |
8 301
£ L
K]
T 40T
-
-50 'M“%M‘\\fh/ W
5180 5185 5190 5195 5200 5205 5210 5215 5220

Frequency in MHz

The Hong Kong Standards and Testing Centre Limited
10 Dai Wang Street, Taipo Industrial Estate, Tai Po, N.T., Hong Kong
Tel: +852 2666 1888 Fax: +852 2664 4353 Email: hkstc@stc.group Website: www.stc.group
This report shall not be reproduced unless with prior written approval from The Hong Kong Standards and Testing Centre Limited.
For Conditions of Issuance of this test report, please refer to “Conditions of Issuance of Test Reports” section or Website.


http://www.stc.group/

BESTC

Test Report

Date :2020-12-08 Page 46 of 125
No. :HMZ20020025

CH48 (5240MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) ‘ (MHz) Right
I (MHz)
5240.000000 16.400000 - 5231.775000 5248.175000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level ‘ Result ‘

(MHz) (dBm)
5240.000000 -20.2 | PASS |

6 dB Bandwidth

! bl b d )

30T

Level in dBm

_\\WWWM

5220 5225 5230 5235 5240 5245 5250 5255 5260
Frequency in MHz

26 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
| (MHz) |
5240.000000 20.500000 | -- 5229.850000 | 5250.350000 |

(continuation of the "26 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level | Result

(MHz) (dBm)
5240.000000 -19.1 | PASS
26 dB Bandwidth
20T
" i
2 30t
£ |
]
@ 40T
e
-50 ‘WV\(JJ _ /\/\»J‘wwvwvrw

5220 5225 5230 5235 5240 5245 5250 5255 5260
Frequency in MHz
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CH52 (5260MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5260.000000 16.050000 - 5252.125000 5268.175000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level ‘ Result ‘

5260.000000 | -18.3 PASS |

6 dB Bandwidth

! Al

Level in dBm

[E— Y T

5240 5245 5250 5255 5260 5265 5270 5275 5280
Frequency in MHz

26 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5260.000000 20.300000 | = = 5249.850000 5270.150000 |

(continuation of the "26 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level | Result

(MHz) . (dBm)
5260.000000 -17.1 | PASS
26 dB Bandwidth

20T
. R
D 301
£ a
& 40t
o

lso_:ﬂﬂ\-ww\ﬂ./f\uf\/wf _ WW

5240 5245 5250 5255 5260 5265 5270 5275 5280
Frequency in MHz
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CH 56 (5280MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
{MHz)
5280.000000 16.400000 - 5271.725000 5288.125000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level = Result ‘

(MHz) (dBm)
5280.000000 -18.8 PASS |

6 dB Bandwidth
20+
+ ¥
-30T Lk
40T \
‘“*W e e T

Level in dBm

5260 5270 5280 5280 5300

Frequency in MHz
26 dB Bandwidth . B
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5280.000000 | 20.200000 | == - 5269.850000 | 5290.050000
(continuation of the “26 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level | Result ‘
(MHz) (dBm)
5280.000000 17.3| PASS |
26 dB Bandwidth
-0+
g 20T
m -
b~
£ a0t
s L
3
40T
-50 W _ W
5260 5270 5280 5280 5300

Frequency in MHz
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CH 64 (5320 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) ‘ (MHz) Right
SRR SO SR (MHz)
5320.000000 | 16.400000 | - = 5311.725000 | 5328.125000 |

(continuation of the "6 dB Bandwidth” table from column 6 ...)

‘ DUT Frequency ‘MaxLavel Result

(MHz) (dBm)
5320.000000 -19.8 PASS

6 dB Bandwidth

1 s o obod
. L WJ
g 30T
£ L
o
@ -401
-

-50 M _

5300 5305 5310 5315 5320 5325 5330 5335 5340
Frequency in MHz
26 dB Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5320.000000 20.100000 - - 5309.850000 5329.950000 |
(continuation of the "26 dB Bandwidth" table from column 6 ...)
DUT Frequency | Max Level ‘ Result
(MHz) (dBm) |
5320.000000 | -18.8 | PASS |
26 dB Bandwidth

10T
E 20T
m =
=
£ 30t
@
E L

40T -

1 4
-SO-W \“\/\“"\,-J\'\A:-«‘LN
5300 5305 5310 5315 5320 5325 5330 5335 5340

Frequency in MHz
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CH 100 (5500 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5500.000000 16.400000 - 5491.725000 5508.125000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...

DUT Frequency Max Level | Result ‘

(MHz) | (dBm) |
5500.000000 -17.1/ PASS |

6 dB Bandwidth

207 JMWWWM

Level in dBm

5480 5485 5490 5495 5500 5505
Frequency in MHz

5510 5515 5520

26 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5500.000000 19.900000 - - 5489.950000 5509.850000 |

(continuation of the "26 dB Bandwidth" table from column 6 ...)

DUT Frequency [ Max Level | Result ‘

(MHz) (dBm)
'5500.000000  -15.7 | PASS |
26 dB Bandwidth
10T
£ 20T
m .
=]
= a0t
@
> e
@
-
40+ | 1
—t
5480 5485 5490 5495 5500 5505 5510 5515 5520

Frequency in MHz
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CH 120 (5600MHz)
6 dB Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5600.000000 | 16.150000 i 2 5591.975000 | 5608.125000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level | Result
(MHz) (dBm)
5600.000000 | -16.4| PASS |

6 dB Bandwidth

iyl

E
@ .
= 1
£
2
i
5580 5585 5580 5585 5600 5605 5610 5615 5620
Frequency in MHz
26 dB Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)

5600.000000 20.200000 - i 5589.850000 5610.050000

(continuation of the "2

6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level = Result
(MHz) (dBm)
5600.000000 -15.2 | PASS
26 dB Bandwidth
10T
g 20T
m .
=
£ 30t
s 1
5
401 |
I f _ W
.50 _Wﬁ
5580 5585 5590 5585 5600 5605 5610 5615 5620

Frequency in MHz
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CH 140 (5700 MHz)

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5700.000000 16.100000 o e | 5692.025000 | 5708.125000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level | Result
(MHz) (dBm) l
5700.000000 -16.5 | PASS

6 dB Bandwidth

£
@
-
E
°
]
5680 5685 5690 5695 5700 5705 5710 5715 5720
Frequency in MHz
26 dB Bandwidth B B - I _
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
I | (MHz)
5700.000000 | 20.100000 - | - 5689.950000 |  5710.050000
(continuation of the “26 dB Bandwidth™ table from column 6 ...)
DUT Frequency Max Level ‘ Result ‘
(MHz) | (dBm) |
5700.000000 | -15.2 | PASS |
26 dB Bandwidth
0T
£ 20T
@ +
-
£ 301
s L
A
40T
-W-M Wu\\_
5680 5685 5690 5695 5700 5705 5710 5715 5720

Frequency in MHz
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Results of Tx Mode (802.11n HT20) : Pass

CH 36 (5180 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5180.000000 17.650000 - 5171.125000 5188.775000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level | Result
(MHz) (dBm)
5180.000000 -17.4 | PASS

6 dB Bandwidth

! bbbl Al

Level in dBm

5160 5170 5180 5180 5200

Frequency in MHz

26 dB Bandwidth

DUT Frequency Bandwidth Limit Min LimitMax | Band Edge Left | Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz) |
5180.000000 | 20.600000 | — - 5169.550000 5190.150000 |
(continuation of the "26 dB Bandwidth” table from column 6...)
DUT Frequency ’ Max Level ‘ Result ‘
(MHz) (dBm) .
5180.000000 -16.1 | PASS
26 dB Bandwidth
10T
£ 201
o 4
-
£ 3ot
: L
3
40T 1
50 M _Mw
5160 5170 5180 5180 5200

Frequency in MHz
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CH 40 (5200 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
5200.000000 | 17.400000 - L 5191.125000 5208.525000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level | Resuit ‘

(MHz) {dBm)
5200.000000 | -18.8 | PASS
6 dB Bandwidth

=] WMML“LWWM”N
E T [
o 30+
£ 1
@
@ 40T
-

SO saenon vom |

5180 5185 5190 5195 5200 5205 5210 5215 5220

Frequency in MHz

26 dB Bandwidth

DUT Frequency Bandwidth = Limit Min Limit Max | Band Edge Left | Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz) |
5200.000000 21.300000 = == 5189.050000 | 5210.350000 |
(continuation of the "26 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level | Result
(MHz) (dBm)
5200.000000 -17.7 | PASS
26 dB Bandwidth
07T
g 20T
[an} L
=l
£ 30t
@
> -
3
40T
_SU'MWM M
5180 5185 5190 5195 5200 5205 5210 5215 5220

Freguency in MHz
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CH 48 (5240 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5240.000000 17.400000 - 5231.375000 5248.775000

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level = Result

(MHz) (dBm)
5240.000000 -18.1 PASS |

6 dB Bandwidth

E
[e1]
=1
£
]
3
5220 5225 5230 5235 5240 5245 5250 5255 5260
Frequency in MHz
26 dB Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5240.000000 20.400000 | = - 5229.850000 5250.250000
(continuation of the 26 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level | Resuit
(MHz) (dBm)
5240.000000 -16.7 | PASS
26 dB Bandwidth
=107
E 20T
[un} =
-
£ a0t
@«
'% L
40T
.so-WfWNVJ %Www
5220 5225 5230 5235 5240 5245 5250 5255 5260

Frequency in MHz
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CH 52 (5260 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
! (MHz)
5260.000000 17.200000 - L3 5251.525000 5268.725000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

‘ DUT Frequency | Max Level ‘ Result ‘

(MHz) (dBm) |
5260.000000 | -17.0 | PASS |

6 dB Bandwidth

Level in dBm

5265 5270 5275 5280

5255 5260

5240 5245 5250
Frequency in MHz
26 dB Bandwidth _
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
| (MHz)
5260.000000 20.600000 - - 5249.750000 5270.350000

(continuation of the "26 dB Bandwidth" table from column 6 ...

DUT Frequency Max Level | Result

(MHz) (dBm)
5260.000000 -16.3 | PASS |
26 dB Bandwidth
10T
£ =201
m L
=1
£ 307
s L
3
40t
&b M M

5260 5265 5270 5275 5280

Frequency in MHz

5240 5245 5250 5255
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CH 56 (5280 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
_ o : (MHz)
5280.000000 17.400000 | el el 5271.125000 5288.525000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level | Result

(MHz) (dBm)
5280.000000 -17.1 | PASS |

6 dB Bandwidth

e NL,W"'MW,M»L

Level in dBm

5260 5270 5280 5290 5300
Frequency in MHz

26 dB Bandwidth _

DUT Frequency Bandwidth Limit Min Limit Max | Band Edge Left | Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5280.000000 | 20.600000 | - - 5269.550000 5290.150000
{continuation of the "26 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level  Result ‘
(MHz) | (dBm)
5280.000000 | -16.0 PASS
26 dB Bandwidth
101
c =201
o L
-
£ 3ot
s
3
-0t
-50 -M M
5260 5270 5280 5290 5300

Frequency in MHz
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CH 64 (5320 MHz)
6 dB Bandwidth

LimitMax | Band EdgelLeft | Band Edge

DUT Frequency Bandwidth Limit Min
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz) |
5320.000000 | 17.250000 | - 5311.125000 5328.375000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level Result ‘

(MHz) (dBm) |
5320.000000 -17.4 PASS |
6 dB Bandwidth
201 MW"’“VM*W»L
.1
13} 4
o
£ 4 1
2
B L
1 1 t t 1 1 t t t t t t t t 1 i

5300 5305 5310 5315 5320 5325 5330 5335 5340
Frequency in MHz

26 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band E&'fga“Leﬁ Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz) |
5320.000000 | 20.500000 | - 5309.650000 5330.150000 |
(continuation of the "26 dB Bandwidth™ table from column 6 ...)
DUT Frequency ‘ Max Level ‘ Result ‘
(MHz) (dBm) |
5320.000000 -17.8 | PASS
26 dB Bandwidth
‘1 0 <+
£ 20T
[ 18
il
£ 301
2
3
401
=501
5300 5305 5310 5315 5320 5325 5330 5335 5340

Frequency in MHz
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CH 100 (5500 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
_5500.000000 17.100000 | - 5491.375000 | 5508.475000

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level | Result

(MHz) (dBm) :
5500.000000 -15.0 PASS |

& dB Bandwidth

E
@
-l
£
]
3
5480 5485 5480 5495 5500 5505 5510 5515 5520
Frequency in MHz
26 dB Bandwidth R
DUT Frequency Bandwidth LimitMin = Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz) _
5500.000000 | 20.500000 | - - 5489.750000 5510.250000 |
(continuation of the "26 dB Bandwidth” table from column 6 ...)
DUT Frequency Max Level | Result ‘
(MHz) (dBm)
5500.000000 -14.0 PASS
26 dB Bandwidth
10T
£ =201
o 1
-
£ o1
g 1
3
401
‘so_i\w M
5480 5485 5490 5495 5500 5505 5510 5515 5520

Frequency in MHz

The Hong Kong Standards and Testing Centre Limited
10 Dai Wang Street, Taipo Industrial Estate, Tai Po, N.T., Hong Kong
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CH 120 (5600 MHz)
6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) ‘ (MHz) Right
(MHz)
5600.000000 17.050000 s 5591.475000 | 5608.525000 |

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level ‘ Result ‘

(MHz) (dBm) | |
5600.000000 | -14.3 | PASS

6 dB Bandwidth

t bbbt ol dud ol

Level in dBm

5595 5600 5805 5610 5615 5620
Frequency in MHz

26 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
| (MHz)
5600.000000 20.300000 i s 5589.850000|  5610.150000

(continuation of the "26 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level ‘ Result

(MHz) (dBm)
5600.000000 -13.1 | PASS
26 dB Bandwidth
Aot
E =207
@ |
-
£ 301
I
5
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50
5580 5585 5590 5595 5800 5605 5610 5615 5620

Frequency in MHz
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CH 140 (5700 MHz)
6 dB Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
o R _ - (MHz)
5700.000000 17.000000 = — 5691.775000 5708.775000 |
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level | Result
(MHz) (dBm)
5700.000000 -14.2 | PASS
6 dB Bandwidth
E
2
|
5680 I 56I35 I 56I90 I 56I95 ' 5?I00 » 5?r05 I E?Im I 5?I15 I 57.20
Frequency in MHz
26 dB Bandwidth -
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5700.000000 17.700000 o - 5691.150000 | 5708.850000

(continuation of the "26 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level

(MHz) (dBm)
5700.000000 5.5

Result

PASS

26 dB Bandwidth

=101

=201

Level in dBm

e

-30 1
401
_50.:*'\/\-

5695 5700 5705 5710

Frequency in MHz

5680 5685 5690

The Hong Kong Standards and Testing Centre Limited

5715

5720
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Results of Tx Mode (802.11n HT40) : Pass
CH 38 (5190 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth LimitMin | LimitMax | Band Edge Left  Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) ‘ Right
| (MHz) |
5190.000000 35.550000 | - - 5172.025000 5207.575000 |
(continuation of the "6 dB Bandwidth" table from column 6 ...
DUT Frequency Max Level | Result
(MHz) (dBm)
5190.000000 -22.3 | PASS
6 dB Bandwidth
=201
i |
D 301
£ i
I
@ 40T
o |
501 — |
5150 5160 5170 5180 5180 5200 5210 5220 5230
Frequency in MHz
26 dB Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5190.000000 40.975610 --- 5169.437148 5210.412758
(continuation of the "26 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level | Resuit
(MHz) (dBm)
5190.000000 -16.7  PASS |
26 dB Bandwidth
-101+
£ 20T
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Frequency in MHz
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CH 46 (5230 MHz)
6 dB Bandwidth _
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
L . (MHz)
5230.000000 35.550000 — - 5212.375000 5247.925000 |
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency ‘ Max Level | Result
(MHz) (dBm)
5230.000000 224 PASS |
6 dB Bandwidth
E
2
z
|
51I90 ‘ 52:')0 52110 ' 52'20 I 52;30 52:10 ' 52I50 ' 52I6[J ' 52I?’[J
Frequency in MHz
26 dB Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
5230.000000 44.127580 | o s 5208.986867 5253.114447 |

(continuation of the "2

6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level | Result ‘
(MHz) {dBm)
5230.000000 -19.8 | PASS |
26 dB Bandwidth
0T
e 20T
o L
o
£ 301
g |
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Frequency in MHz
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