SPORTON International Inc.

No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
Ph: 886-3-327-3456 / FAX: 886-3-327-0973 / www.sporton.com.tw

SPORTON LAB.

FCC RADIO TEST REPORT

Applicant’s company

Cisco Systems, Inc.

Applicant Address

170 West Tasman Drive San Jose, CA 95134 USA

FCCID

UDX-60042010

Manufacturer’s company

Accton Technology Corporation

Manufacturer Address

1, Creation Road 3, Hsinchu Science Park Hsinchu 20077, Taiwan
R.O.C.

Product Name

802.11a/b/g/n/ac Wireless Access Point

Brand Name

CIsCO

Model No.

MR53-HW

Test Rule Part(s) 47 CFR FCC Part 15 Subpart E § 15.407

5150 ~ 5250 MHz / 5725 ~ 5850 MHz
Aug. 31, 2015
Dec. 27, 2015

Test Freq. Range

Received Date

Final Test Date

Submission Type Original Equipment

Statement

Test result included is for the IEEE 802.11n and IEEE 802.11a/ac of the product.

The test result in this report refers exclusively to the presented test model / sample.

Without written approval of SPORTON International Inc., the test report shall not be reproduced except in
full.

The measurements and test results shown in this test report were made in accordance with the procedures
and found in compliance with the limit given in ANSI C63.10-2013, 47 CFR FCC Part 15 Subpart E,
KDB789033 D02 v01r02, KDB662911 D01 v02r01, KDB644545 D03 vO1.

The test equipment used to perform the test is calibrated and traceable to NML/ROC.

@5

Testing Laboratory

1190

Report Format Version: Rev. 01



SPORTON LAB.

Report No.: FR590419-03AB

Table of Contents

1. VERIFICATION OF COMPLIANGCE ........uuciitiiiiiiiiir st eretrere s re s easrrrassere s rre s s s s reanrerassee s easssrenrernnnrenssernnseennes 1

2. SUMMARY OF THE TEST RESULT .......uiiiciieuiiieuriresrerurreuueressressrerusrsassssrasserenssensssessssresssenssreesssressserensrensressssrens 2

3. GENERAL INFORMATION ......iiuiiiieuieiierereerreuerensssreasserassrssssessssresreerssressssressssressernssressssmessrnssseemeresrrenrresnrrens 3
3.1. [T [UTox l DTN (o |- T OO UOP P PPPPPPPPTIN 3
I Yot oYX Yol (=Y OO PUTP S OPUPPPPPPRRRt 8
S JRC N (o | o) /= (o] g o1 (=Yo I\ o1 (=Y o T [P OPPPPUT S POPPPPPPPRt 9
I 20 S (o | o) (=38 (o @ 41 {=T e [ =Y o T [T 12
3.5, TADIE fOr 80480 IMHZ IMOGE.........c.uiiieiiie ittt e sttt e e s et e e e e e s bbb et e e e e e o st e e et a4 o4 e sa b et et e e e e e e b ae e e e e e e e n s bbe e e e e e easnbbbaaeeenennnbnes 12
3.6. Table for Test Modes...............
3.7.  Table for Testing Locations
20 T (o] o1 1= (o] g {¥ o) oTe {1 a e J U] o ) £ TP T PP PP PP TPPOPPPPPP
3.9. Table for Parameters of Test SOftWAIE SEHING .......cooiiiiiiiii e bbb e e 23
3.10.  EUT OPeration AUING TEST ... ittt b e bttt e b bt e o b e e 4 eh b e e e ok b et e e bbb e e h b e e e e ea b et e e bbb e e e abe e e e sab e e e e bbeeeaatne s 25
T I I B U AV G o = PO P TP PPUPPPPPRIONY 26
3,12, TESE CONFIGUITTIONS ... .eeieiiiiee ittt h e o bt e eh bt e ok b et e o b e e 44 H b et 444 h b et oo bbb e e h et e e ea e e e e bbb e e e ab e e e e s e e e e bbeeeaabne s 27

N 1 =2 I =5 1 X S 31
4.1.  AC Power Line Conducted EmIsSIONS IMEASUIEMENT...........uuuiiiiiiiiiiiiie e s ettt e s s st e e e e e s s e e e e e s s st e et e e e e s s b b beeeeesasabtraaeeeessanrees 31
4.2, 26dB Bandwidth and 99% Occupied Bandwidth MEASUIEMENT ............iiiiii s e e s e s e e e s e e e s e e e e e eeee e s 35
4.3. 6dB Spectrum BANAWIAIN MEQASUIEMIENT .........uuiiiiiiiiiiii et e e e s s et e e s s bbb et e e e e e s s e bbb et e e e e e naabbeaeeeeeensatbaeeees
4.4, Maximum Conducted Output Power Measurement.... "
4.5. Power SpecCtral DENSity IMEASUIEMENT .........uuiiiiiiiiiiii it s st e e e e s s e e et e e e s bt e b et e e e e e e e bbb ee e e e e e snbbbaeeeeeesassbbbaaaeenenaes
4.6. Radiated EMISSIONS IMEASUIEIMENT ... s s s e s s s e s e s e e e e e e e e e s e e e s e e e s e s e aeseseaaseaesesanasesanasanans
4.7. Band EAge EMISSIONS IMEASUIEIMENT ..........uiiiiiiiiiiiiiiiie s e s e s e e e e s s s bbb e r e e s s e b e r e e e s e
4.8. Frequency StAbIlity IMEQASUIEMIENT .........oiiiiiiiii it s s et e e e e st b et e e e e e e bbb s et e e e e e e e bbb e eeeeeesnabbaeeeeeenaabbbaeaeenenaes
4.9, Fa a1 (=T o aTo =T o [V 1 =10 41T o) TP TP TP PR

5. LIST OF MEASURING EQUIPIMIENTS ......uuiieuiiitiiimireeuriensrererreussresssrrsssrrssrerssrrsssssrssmerenssenssressssresssenssrensssrnnnres

6. MEASUREMENT UNCERTAINTY ... ciciiiiiiiieeieerreturrssusreasseresrrmsssessssrssnserssrerssrressssessseresrreseressssresnreserenssrrnnnre

APPENDIX A. TEST PHOTOS ......iiciiiituiiieiererieueseassrransereresasssssssressesrassenssrressssrasseressrenssressserensressereassrnees

APPENDIX B. RADIATED EMISSION CO-LOCATION REPORT ......ccttiiiiiriemirrenrrrenrereasiensrsssssrssserenreensresnreens B1 ~ B5

Report Format Version: Rev. 01 Page No. Ciofii

FCC ID: UDX-60042010 Issued Date  :Mar. 04, 2016



Report No.: FR590419-03AB

SPORTON LAB.

History of This Test Report

REPORT NO. VERSION DESCRIPTION ISSUED DATE
FR590419-03AB Rev. 01 Initial issue of report Mar. 04, 2016
Report Format Version: Rev. 01 Page No. i ofii

FCC ID: UDX-60042010 Issued Date  :Mar. 04, 2016



SPORTON LAB.

Report No.: FR590419-03AB

Project No: CB10502150

1. VERIFICATION OF COMPLIANCE

Product Name
Brand Name
Model No.

Applicant
Test Rule Part(s)

802.11a/bfg/n/ac Wireless Access Point
CIsCO

MR53-HW

Cisco Systems, Inc.

47 CFR FCC Part 15 Subpart E § 15.407

Sporton International as requested by the applicant fo evaluate the EMC performance of the product
sample received on Aug. 31, 2015 would like fo declare that the tested sample has been evaluated and
found to be in compliance with the tested rule parts. The data recorded as well as the test configuration

specified is true and accurate for showing the sample’s EMC nature.

-

/’-' —

—

-'/Scm Chen
SPORTON INTERNATIONAL INC.

. L/"é/\

“ o
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2. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 15 Subpart E
Part Rule Section Description of Test Result Under Limit
4.1 15.207 AC Power Line Conducted Emissions Complies 10.58 dB
40 15.407(a) 26dB Spectrum Bandwidth and 99% Occupied Complies )
Bandwidth

4.3 15.407(e) 6dB Spectrum Bandwidth Complies -

4.4 | 15.407(q) Maximum Conducted Output Power Complies 0.15dB
4.5 | 15.407(q) Power Spectral Density Complies 0.05dB
4.6 | 15.407(b) Radiated Emissions Complies 3.02dB
4.7 | 15.407(b) Band Edge Emissions Complies 0.02 dB
4.8 15.407(Q) Frequency Stability Complies -

4.9 15.203 Antenna Requirements Complies -

Report Format Version: Rev. 01 PageNo.  : 2 of 563
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3. GENERAL INFORMATION
3.1. Product Details

ltems Description
Product Type For Radio 2: WLAN (4TX, 4RX)
For Radio 3: WLAN (17X, 1RX)
Radio Type Intentional Transceiver
Power Type From power adapter or POE
Modulation I[EEE 802.11a: OFDM

IEEE 802.11n/ac: see the below table

Data Modulation

IEEE 802.11a/n: OFDM (BPSK / QPSK / 16QAM / 64QAM)
IEEE 802.11ac: OFDM (BPSK / QPSK / T6QAM / 64QAM / 256QAM)

Data Rate (Mbps)

IEEE 802.11a: OFDM (6/9/12/18/24/36/48/54)
IEEE 802.11n/ac: see the below table

Frequency Range

5150 ~ 5250 MHz / 5725 ~ 5850 MHz

Channel Number

9 for 20MHz bandwidth ; 4 for 40MHz bandwidth
2 for 80MHz bandwidth

Report Format Version: Rev. 01
FCC ID: UDX-60042010

Page No. : 3 0of 563
Issued Date : Mar. 04, 2016



Report No.: FR590419-03AB

SPORTON LAB.

Channel Band Width (99%) Band 1:

<For Radio 2 Non-beamforming Mode >

IEEE 802.11a: 17.19 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 18.06 MHz
IEEE 802.11ac MCSO/Nss1 (VHT40): 36.32 MHz
IEEE 802.11ac MCSO/Nss1 (VHT80): 75.83 MHz
IEEE 802.11ac MCS0O/Nss4 (VHT20): 18.41 MHz
IEEE 802.11ac MCS0O/Nss4 (VHT40): 37.19 MHz
IEEE 802.11ac MCS0O/Nss4 (VHT80): 76.41 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT80+80): 75.83 MHz
<For Radio 2 Beamforming Mode>

IEEE 802.11ac MCSO/Nss1 (VHT20): 17.80 MHz
IEEE 802.11ac MCSO/Nss1 (VHT40): 36.32 MHz
IEEE 802.11ac MCSO/Nss1 (VHT80): 75.83 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT20): 17.80 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT40): 36.47 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT80): 75.83 MHz
IEEE 802.11ac MCS0O/Nss3 (VHT20): 18.06 MHz
IEEE 802.11ac MCS0O/Nss3 (VHT40): 37.19 MHz
IEEE 802.11ac MCS0O/Nss3 (VHT80): 76.41 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT80+80): 75.83 MHz
<For Radio 3 Mode>

IEEE 802.11a: 34.90 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 38.03 MHz
IEEE 802.11ac MCSO/Nss1 (VHT40): 38.49 MHz
IEEE 802.11ac MCSO/Nss1 (VHT80): 76.70 MHz

Report Format Version: Rev. 01 Page No. - 4 of 563
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Channel Band Width (99%) Band 4:

<For Radio 2 Non-beamforming Mode >

IEEE 802.11a: 26.74 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 27.26 MHz
IEEE 802.11ac MCSO/Nss1 (VHT40): 36.47 MHz
IEEE 802.11ac MCSO/Nss1 (VHT80): 75.83 MHz
IEEE 802.11ac MCS0/Nss4 (VHT20): 18.84 MHz
IEEE 802.11ac MCS0/Nss4 (VHT40): 37.34 MHz
IEEE 802.11ac MCS0/Nss4 (VHT80): 76.70 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT80+80): 75.83 MHz
<For Radio 2 Beamforming Mode>

IEEE 802.11ac MCSO/Nss1 (VHT20): 17.97 MHz
IEEE 802.11ac MCSO/Nss1 (VHT40): 36.32 MHz
IEEE 802.11ac MCSO/Nss1 (VHT80): 76.12 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT20): 17.80 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT40): 36.47 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT80): 75.83 MHz
IEEE 802.11ac MCS0O/Nss3 (VHT20): 18.06 MHz
IEEE 802.11ac MCS0O/Nss3 (VHT40): 37.34 MHz
IEEE 802.11ac MCS0O/Nss3 (VHT80): 76.70 MHz
IEEE 802.11ac MCS0O/Nss2 (VHT80+80): 75.83 MHz
<For Radio 3 Mode>

IEEE 802.11a: 38.20 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 40.28 MHz
IEEE 802.11ac MCSO/Nss1 (VHT40): 55.57 MHz
IEEE 802.11ac MCSO/Nss1 (VHT80): 76.70 MHz

Report Format Version: Rev. 01 Page No. - 5 0f 563
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Maximum Conducted Output Band 1:

Power <For Radio 2 Non-beamforming Mode >

IEEE 802.11a: 29.21 dBm

IEEE 802.11ac MCSO/Nss1 (VHT20): 29.17 dBm
IEEE 802.11ac MCSO/Nss1 (VHT40): 27.58 dBm
IEEE 802.11ac MCSO/Nss1 (VHT80): 22.02 dBm
IEEE 802.11ac MCS0/Nss4 (VHT20): 28.39 dBm
IEEE 802.11ac MCSO0/Nss4 (VHT40): 26.11 dBm
IEEE 802.11ac MCSO0/Nss4 (VHT80): 21.57 dBm
IEEE 802.11ac MCS0O/Nss2 (VHT80+80): 17.69 dBm
<For Radio 2 Beamforming Mode>

IEEE 802.11ac MCSO/Nss1 (VHT20): 23.77 dBm
IEEE 802.11ac MCSO/Nss1 (VHT40): 24.90 dBm
IEEE 802.11ac MCSO/Nss1 (VHT80): 20.72 dBm
IEEE 802.11ac MCSO0/Nss2 (VHT20): 22.91 dBm
IEEE 802.11ac MCS0/Nss2 (VHT40): 23.89 dBm
IEEE 802.11ac MCSO0/Nss2 (VHT80): 20.56 dBm
IEEE 802.11ac MCSO0/Nss3 (VHT20): 23.67 dBm
IEEE 802.11ac MCSO0/Nss3 (VHT40): 23.85 dBm
IEEE 802.11ac MCSO0/Nss3 (VHT80): 20.85 dBm
IEEE 802.11ac MCS0O/Nss2 (VHT80+80): 20.42 dBm
<For Radio 3 Mode>

IEEE 802.11a: 21.37 dBm

IEEE 802.11ac MCSO/Nss1 (VHT20): 21.78 dBm
IEEE 802.11ac MCSO/Nss1 (VHT40): 16.91 dBm
IEEE 802.11ac MCSO/Nss1 (VHT80): 11.61 dBm

Report Format Version: Rev. 01 Page No. - 6 of 563
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Maximum Conducted Output Band 4:

Power <For Radio 2 Non-beamforming Mode >

IEEE 802.11a: 29.85 dBm

IEEE 802.11ac MCSO/Nss1 (VHT20): 29.81 dBm
IEEE 802.11ac MCSO/Nss1 (VHT40): 26.21 dBm
IEEE 802.11ac MCSO/Nss1 (VHT80): 18.18 dBm
IEEE 802.11ac MCS0/Nss4 (VHT20): 28.15 dBm
IEEE 802.11ac MCS0/Nss4 (VHT40): 25.32 dBm
IEEE 802.11ac MCSO0/Nss4 (VHT80): 21.32 dBm
IEEE 802.11ac MCS0O/Nss2 (VHT80+80): 17.02 dBm
<For Radio 2 Beamforming Mode>

IEEE 802.11ac MCSO/Nss1 (VHT20): 23.86 dBm
IEEE 802.11ac MCSO/Nss1 (VHT40): 24.10 dBm
IEEE 802.11ac MCSO/Nss1 (VHT80): 17.86 dBm
IEEE 802.11ac MCS0O/Nss2 (VHT20): 26.28 dBm
IEEE 802.11ac MCS0O/Nss2 (VHT40): 25.40 dBm
IEEE 802.11ac MCSO0/Nss2 (VHT80): 18.64 dBm
IEEE 802.11ac MCSO0/Nss3 (VHT20): 26.68 dBm
IEEE 802.11ac MCSO0/Nss3 (VHT40): 23.33 dBm
IEEE 802.11ac MCSO0/Nss3 (VHT80): 20.26 dBm
IEEE 802.11ac MCS0O/Nss2 (VHT80+80): 21.62 dBm
<For Radio 3 Mode>

IEEE 802.11a: 20.88 dBm

IEEE 802.11ac MCSO/Nss1 (VHT20): 20.59 dBm
IEEE 802.11ac MCSO/Nss1 (VHT40): 19.41 dBm
IEEE 802.11ac MCSO/Nss1 (VHT80): 12.22 dBm

Carrier Frequencies Please refer to section 3.4

Antenna Please refer to section 3.3
Note: The MIMO transmission mode is correlated.

Report Format Version: Rev. 01 Page No. -7 of 563
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ltems

Description

Communication Mode X IPBased (Load Based) 1 Frame Based
With beamforming
Beamforming Function X] for 802.11n/ac in 2.4GHz [] Without beamforming
/5GHz.
Operating Mode [] Outdoor access point
X Indoor access point
[ ] Fixed point-to-point access points
[ ] Mobile and portable client devices
Antenna and Band width
Antenna Single (TX) Four (TX)
Band width Mode 20 MHz 40 MHz 80 MHz 20 MHz 40 MHz 80 MHz
IEEE 802.11a \ X X \ X X
IEEE 802.11n \' \" X \' \" X
IEEE 802.11ac \' \" \" \' \" \
IEEE 11n/ac Spec.
Protocol Number of Data Rate / MCS
Transmit Chains (NTX)
802.11n (HT20) 4 MCS 0-31
802.11n (HT40) 4 MCS 0-31
Radio 2 802.11ac (VHT20) 4 MCS 0-9/Nss1-4
802.11ac (VHT40) 4 MCS 0-9/Nss1-4
802.11ac (VHT80) 4 MCS 0-9/Nss1-4
802.11n (HT20) 1 MCS 0-7
802.11n (HT40) 1 MCS 0-7
Radio 3 802.11ac (VHT20) 1 MCS 0-9/Nss1

802.11ac (VHT40)

MCS 0-9/Nss1

802.11ac (VHT80)

1

MCS 0-9/Nss1

Note 1: IEEE Std. 802.11n modulation consists of HT20 and HT40 (HT: High Throughput).
Then EUT supports HT20 and HT40.
Note 2: IEEE Std. 802.11ac modulation consists of VHT20, VHT40, VHT80 and VHT160 (VHT: Very High
Throughput). Then EUT supports VHT20, VHT40 and VHT80.
Note 3: Modulation modes consist of below configuration:
HT20/HT40: IEEE 802.11n, VHT20/VHT40/VHT80: IEEE 802.11ac

3.2. Accessories

Wall-mounted rack*1

Report Format Version: Rev. 01
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3.3. Table for Filed Antenna

Gain
Radio |Ant. | Brand P/N Antenna Type | Connector
2.4GHz | 5GHz |[Bluetooth
1 Accton | 120G00000132A Metal MHF
2 | Accton | 120G00000132A Metal MHF
Radio 1
3 | Accton | 120G00000132A Metal MHF
4 | Accton | 120G00000132A Metal MHF Not
ote -
5 | Accton | 120G00000132A Metal MHF
6 Accton | 120G00000132A Metal MHF
Radio 2
7 Accton | 120G00000132A Metal MHF
8 Accton | 120G00000132A Metal MHF
Radio 3 9 | Accton | 120G00000134A Metal MHF 4.32 5.72 -
Radio4 | 10 | Accton | 120G00000133A Metal MHF - - 4,99
Note:
<Radio 1>
Frequency (MHz)
Ant,
2412, 2422 2437 2452, 2462
1 2.97 3.72 3.89
2 3.34 3.62 3.51
3 3.42 3.69 4.10
4 4.99 5.04 4.38
Frequency Correlated Composite Gain Uncorrelated Composite Gain
(MHz) 47X, 19) (47X, 29) (471X, 39) (47X, 49)
2412, 2422 7.15 4.43 2.67 1.42
2437 7.02 4.45 2.68 1.44
2452, 2462 6.87 4.44 2.68 1.43
Report Format Version: Rev. 01 Page No. : 9 of 563
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<Radio 2>

Ant. Band 1 Band 2 Band 3 Band 4
5 3.85 3.64 4.97 5.58
6 5.24 5.68 5.04 5.74
7 4.97 4.78 6.50 6.44
8 5.05 4.77 4.75 5.10

o Correlated Composite Gain Uncorrelated Composite Gain

(47X, 19) (4TX, 29) (41X, 39) (4TX, 49)

1 6.97 4.94 3.18 1.93
2 5.47 414 2.38 1.13
3 7.11 4.69 2.93 1.68
4 10.05 7.16 5.40 4.15

Note: The EUT has ten antennas.
The EUT has four radios, Radio 1 supports WLAN 2.4GHz, Radio 2 supports WLAN 5GHz, Radio 3
supports WLAN 2.4GHz + 5GHz (scanning radio) and Radio 4 supports Bluetooth function.
<For Radio 1/ 2.4GHz Function>

Chain 1, Chain 2, Chain 3 and Chain 4 can be used as fransmitting/receiving antenna.

Chain 1, Chain 2, Chain 3 and Chain 4 could transmit/receive simultaneously.

<For Radio 2 / 5GHz Function>

Chain 5, Chain 6, Chain 7 and Chain 8 can be used as transmitting/receiving antenna.

Chain 5, Chain 6, Chain 7 and Chain 8 could transmit/receive simultaneously.

<<For Radio 3 Mode> / 2.4GHz + 5GHz Functions>
Only Chain 9 could transmit/receive.
<For Radio 4 / Bluetooth Functions>

Only Chain 10 could transmit/receive.

Report Format Version: Rev. 01
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Chain 10
(Connect to Ant. 10)
Chain 9
(Connect to An
in 4
Chain 5
nect to Ant. 4
(Connect to Ant. eclo )
Chain 3
(Connect to Ant. 3)
Chain 6 Chain 2
(Connect to Ant. 7) (Connect to Ant. 2)
Chain 7 Chain 1
(Connect to Ant. 5) (Connect to Ant. 1)
h 4
Chain 8
(Connect to Ant. 8)
Report Format Version: Rev. 01 Page No. 211 of 563
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3.4. Table for Carrier Frequencies

There are three bandwidth systems.

For 20MHz bandwidth systems, use Channel 36, 40, 44, 48, 149, 153, 157, 161, 165.
For 40MHz bandwidth systems, use Channel 38, 46, 151, 159.

For 80MHz bandwidth systems, use Channel 42, 155.

Frequency Band Channel No. Frequency Channel No. Frequency
36 5180 MHz 44 5220 MHz
5150~5250 MHz 38 5190 MHz 46 5230 MHz
Band 1 40 5200 MHz 48 5240 MHz

42 5210 MHz - -
149 5745 MHz 157 5785 MHz
5725~5850 MHz 151 5755 MHz 159 5795 MHz
Band 4 153 5765 MHz 161 5805 MHz
155 5775 MHz 165 5825 MHz

3.5. Table for 80+80 MHz Mode

Type Channel No. Frequency
1 42+155 5210+5775 MHz
Report Format Version: Rev. 01 Page No. © 12 of 563
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3.6. Table for Test Modes

Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
shown 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.

For Radio 2
Test ltems Mode Data Rate Channel Chain

AC Power Conducted Normal Link - - -

Emission

Max. Conducted For Non-Beamforming Mode

Output Power 11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 5+6+7+8
11ac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 |Band 1&4 | MCSO/Nss1 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss1 | 42/155 5+6+7+8
11ac VHT20 | Band 1&4 | MCSO/Nss4 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss4 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss4 | 42/155 5+6+7+8
For Beamforming Mode
11ac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss1 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss1 | 42/155 5+6+7+8
11ac VHT20 | Band 1&4 | MCSO/Nss2 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 |Band 1&4 | MCSO/Nss2 | 38/46/151/159 5+6+7+8
11ac VHT80 |Band 1&4 | MCSO/Nss2 | 42/155 5+6+7+8
11ac VHT20 | Band 1&4 | MCSO/Nss3 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 |Band 1&4 | MCSO/Nss3 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss3 | 42/155 5+6+7+8

Report Format Version: Rev. 01 PageNo.  :130f563
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Power Spectral Density | For Non-Beamforming Mode
11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 5+6+7+8
1Tac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss1 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss1 | 42/155 5+6+7+8
11ac VHT20 | Band 1&4 | MCSO/Nss4 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss4 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss4 | 42/155 5+6+7+8
For Beamforming Mode
11ac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss1 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss1 | 42/155 5+6+7+8
11ac VHT20 | Band 1&4 | MCSO/Nss2 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss2 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss2 | 42/155 5+6+7+8
1Tac VHT20 | Band 1&4 | MCSO/Nss3 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss3 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss3 | 42/155 54+6+7+8

26dB Spectrum For Non-Beamforming Mode

Bandwidth & 99% 11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 5/6/7/8

Occupied Bandwidth 11ac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5/6/7/8

Measurement 11ac VHT40 | Band 1&4 | MCSO/Nss1 | 38/46/151/159 5/6/7/8
11ac VHT80 | Band 1&4 | MCSO/Nss1 | 42/155 5/6/7/8
11ac VHT20 | Band 1&4 | MCSO/Nss4 | 36/40/48/149/157/165 5/6/7/8
11ac VHT40 | Band 1&4 | MCSO/Nss4 | 38/46/151/159 5/6/7/8
11ac VHT80 |Band 1&4 | MCSO/Nss4 | 42/155 5/6/7/8
For Beamforming Mode
11ac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5/6/7/8
11ac VHT40 | Band 1&4 | MCSO/Nss1 | 38/46/151/159 5/6/7/8
11ac VHT80 |Band 1&4 | MCSO/Nss1 | 42/155 5/6/7/8
11ac VHT20 | Band 1&4 | MCSO/Nss2 | 36/40/48/149/157/165 5/6/7/8
11ac VHT40 | Band 1&4 | MCSO/Nss2 | 38/46/151/159 5/6/7/8
11ac VHT80 | Band 1&4 | MCSO/Nss2 | 42/155 5/6/7/8
11ac VHT20 | Band 1&4 | MCSO/Nss3 | 36/40/48/149/157/165 5/6/7/8
11ac VHT40 | Band 1&4 | MCSO/Nss3 | 38/46/151/159 5/6/7/8
11ac VHT80 | Band 1&4 | MCSO/Nss3 | 42/155 5/6/7/8
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6dB Spectrum For Non-Beamforming Mode

Bandwidth 11a/BPSK Band 4 6Mbps 149/157/165 5/6/7/8

Measurement 11ac VHT20 | Band 4 MCSO/Nss1 | 149/157/165 5/6/7/8
11ac VHT40 | Band 4 MCSO/Nss1 | 151/159 5/6/7/8
11ac VHT80 | Band 4 MCSO/Nss1 | 155 5/6/7/8
11ac VHT20 |Band 4 MCSO/Nss4 | 149/157/165 5/6/7/8
11ac VHT40 |Band 4 MCSO0/Nss4 | 151/159 5/6/7/8
11ac VHT80 |Band 4 MCSO/Nss4 | 155 5/6/7/8
For Beamforming Mode
11ac VHT20 |Band 4 MCSO/Nss1 | 149/157/165 5+6+7+8
11ac VHT40 |Band 4 MCSO/Nss1 | 151/159 5+6+7+8
11ac VHT80 |Band 4 MCSO/Nss1 | 155 5+6+7+8
11ac VHT20 [Band 4 MCSO/Nss2 | 149/157/165 5+6+7+8
11ac VHT40 |Band 4 MCSO/Nss2 | 151/159 5+6+7+8
11ac VHT80 |Band 4 MCSO/Nss2 | 155 5+6+7+8
11ac VHT20 |Band 4 MCSO/Nss3 | 149/157/165 5+6+7+8
11ac VHT40 |Band 4 MCSO/Nss3 | 151/159 5+6+7+8
11ac VHT80 |Band 4 MCSO/Nss3 | 155 5+6+7+8
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Radiated Emission Normal Link - - -

Below 1GHz

Radiated Emission For Non-Beamforming Mode

Above 1GHz 11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 5+6+7+8
11ac VHT20 |Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss1 | 38/46/151/159 5+6+7+8
11ac VHT80 |Band 1&4 | MCSO/Nss1 | 42/155 5+6+7+8
11ac VHT20 |Band 1&4 | MCSO/Nss4 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss4 | 38/46/151/159 5+6+7+8
11ac VHT80 |Band 1&4 | MCSO/Nss4 | 42/155 5+6+7+8
For Beamforming Mode
1Tac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss1 | 38/46/151/159 5+6+7+8
11ac VHT80 |Band 1&4 | MCSO/Nss1 | 42/155 5+6+7+8
11ac VHT20 |Band 1&4 | MCSO/Nss2 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss2 | 38/46/151/159 5+6+7+8
11ac VHT80 |Band 1&4 | MCSO/Nss2 | 42/155 5+6+7+8
11ac VHT20 |Band 1&4 | MCSO/Nss3 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss3 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss3 | 42/155 5+6+7+8
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Band Edge Emission

For Non-Beamforming Mode

11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 5+6+7+8
11ac VHT20 |Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 |Band 1&4 | MCSO/Nss1 | 38/46/151/159 5+6+7+8
11ac VHT80 |Band 1&4 | MCSO/Nss1 | 42/155 5+6+7+8
11ac VHT20 |Band 1&4 | MCSO/Nss4 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 |Band 1&4 | MCSO/Nss4 | 38/46/151/159 5+6+7+8
11ac VHT80 |Band 1&4 | MCSO/Nss4 | 42/155 5+6+7+8
For Beamforming Mode
11ac VHT20 | Band 1&4 | MCSO/Nss1 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss1 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss1 | 42/155 5+6+7+8
11ac VHT20 | Band 1&4 | MCSO/Nss2 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss2 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss2 | 42/155 5+6+7+8
11ac VHT20 | Band 1&4 | MCSO/Nss3 | 36/40/48/149/157/165 5+6+7+8
11ac VHT40 | Band 1&4 | MCSO/Nss3 | 38/46/151/159 5+6+7+8
11ac VHT80 | Band 1&4 | MCSO/Nss3 | 42/155 5+6+7+8
Frequency Stability 20 MHz Band 1&4 | - 40/157 6
40 MHz Band 1&4 |- 38/151 6
80 MHz Band 1&4 |- 42/155 6
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For 802.11ac MCS0/Nss2 VHT80+ 80 (Non-Beamforming and Beamforming) Mode

Test ltems Mode Data Rate |Type | Channel | Chain

Max. Conducted Output Power | 11ac VHT80+80 |Band 1&4 | MCSO/Nss2 42 5+6

Power Spectral Density

26dB Spectrum Bandwidth &

99% Occupied Bandwidth 1

Measurement 195 7+8

Radiated Emission Above 1GHz

Band Edge Emission

26dB Spectrum Bandwidth & 11ac VHT80+80 | Band 1&4 | MCSO0/Nss2 42 5/6

99% Occupied Bandwidth ] 155 7/8

6dB Spectrum Bandwidth 11ac VHT80+80 | Band 1&4 | MCSO0/Nss2 . 42 -

Measurement 155 7/8
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For Radio 3
Test ltems Mode Data Rate Channel Chain
AC Power Conducted Normal Link - - -
Emission
Max. Conducted 11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 9
Output Power 11ac VHT20 | Band 1&4 | MCSO/Nss1 36/40/48/149/157/165 9
11ac VHT40 | Band 1&4 | MCSO/Nss1 38/46/151/159 9
1Tac VHT80 | Band 1&4 | MCSO/Nss1 42/155 9
Power Spectral Density | 11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 9
1Tac VHT20 | Band 1&4 | MCSO/Nss1 36/40/48/149/157/165 9
11ac VHT40 | Band 1&4 | MCSO/Nss1 38/46/151/159 9
11ac VHT80 | Band 1&4 | MCSO/Nss]1 42/155 9
26dB Spectrum 11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 9
Bandwidth & 99% 11ac VHT20 | Band 1&4 | MCSO/Nss1 36/40/48/149/157/165 9
Occupied Bandwidth 11ac VHT40 |Band 1&4 | MCSO/Nss1 38/46/151/159 9
Measurement 11ac VHT80 | Band 1&4 | MCSO/Nss1 42/155 9
6dB Spectrum 11a/BPSK Band 4 6Mbps 149/157/165 9
Bandwidth 11ac VHT20 | Band 4 MCSO/Nss1 149/157/165 9
Measurement 11ac VHT40 | Band 4 MCSO/Nss1 151/159 9
11ac VHT80 |Band 4 MCSO/Nss1 155 9
Radiated Emission Normal Link - - -
Below 1GHz
Radiated Emission 11a/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 9
Above 1GHz 11ac VHT20 |Band 1&4 | MCSO/Nss1 36/40/48/149/157/165 9
11ac VHT40 | Band 1&4 | MCSO/Nss1 38/46/151/159 9
11ac VHT80 | Band 1&4 | MCSO/Nss]1 42/155 9
Band Edge Emission 110/BPSK Band 1&4 | 6Mbps 36/40/48/149/157/165 9
11ac VHT20 | Band 1&4 | MCSO/Nss1 36/40/48/149/157/165 9
11ac VHT40 |Band 1&4 | MCSO/Nss1 38/46/151/159 9
11ac VHT80 | Band 1&4 | MCSO/Nss1 42/155 9
Frequency Stability 20 MHz Band 1&4 |- 40/157 9
40 MHz Band 1&4 | - 38/151 9
80 MHz Band 1&4 | - 42/155 9
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Note 1: VHT20/VHT40 covers HT20/HT40, due to same modulation. The power setting for 802.11n HT20 and
HT40 are the same or lower than 802.11ac VHT20 and VHT40.

Note 2: There are two modes of EUT, one is beamforming mode, and the other is non-beamforming
mode for 802.11n/ac. All test results were recorded in the report.

Note 3: Adapter and PoE information as below, and the Adapter and PoE are for measurement only, would
not be marketed.

Power Brand Model
Adapter ITE MU30-5120250-A1
PoE Motorola PD-7001G

The following test modes were performed for all tests:

Conducted Emission test

Mode Description
: Radio 1 (2.4GHz WLAN function) + Radio 2 (5GHz WLAN function) + Radio 3 (2.4GHz WLAN function) +
Bluetooth with Adapter
0 Radio 1 (2.4GHz WLAN function) + Radio 2 (5GHz WLAN function) + Radio 3 (5GHz WLAN function) +
Bluetooth with Adapter

Mode 1 generated the worst test result, so it was recorded in this report.

Radiated Emission test<Below 1GHz>

Mode Description

Radio 1 (2.4GHz WLAN function) + Radio 2 (5GHz WLAN function) + Radio 3 (2.4GHz WLAN function) +
Bluetooth with Adapter - Z axis

Radio 1 (2.4GHz WLAN function) + Radio 2 (5GHz WLAN function) + Radio 3 (2.4GHz WLAN function) +

Bluetooth with Adapter - Y axis

Mode 2 has been evaluated to be the worst case among Mode 1~2, thus measurement for Mode 3  will
follow this same test mode.

Radio 1 (2.4GHz WLAN function) + Radio 2 (5GHz WLAN function) + Radio 3 (6GHz WLAN function) +
Bluetooth with Adapter - Y axis

Mode 3 has been evaluated to be the worst case among Mode 1~3, thus measurement for Mode 4 will
follow this same test mode.

Radio 1 (2.4GHz WLAN function) + Radio 2 (5GHz WLAN function) + Radio 3 (5GHz WLAN function) +
Bluetooth with PoE - Y axis

4

Mode 4 generated the worst test result, so it was recorded in this report.
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Radiated Emission test<Above 1GHz>

The EUT was performed at X axis, Y axis and Z axis position for Radiated emission above 1GHz test, and the

worst case was found at Y axis. So the measurement will follow this same test configuration.

Mode Description

1 |CTX-Y axis

Co-location MPE and Radiated Emission Co-location Test

Mode Description
: Radio 1 (2.4GHz WLAN function) + Radio 2 (5GHz WLAN function) + Radio 3 (2.4GHz WLAN function)
+ Bluetooth
) Radio 1 (2.4GHz WLAN function) + Radio 2 (5GHz WLAN function) + Radio 3 (5GHz WLAN function) +
Bluetooth

Therefore Co-location Maximum Permissible Exposure (Please refer to FA590419-03) and Radiated Emission

Co-location (please refer to Appendix B) tests are added for simultaneously transmit.

3.7. Table for Testing Locations

Test Site Location
Address: No.8, Lane 724, Bo-qi St., Jhubei City, Hsinchu County 302, Taiwan, R.O.C.
TEL: 886-3-656-9065
FAX: 886-3-656-9085
Test Site No. Site Category Location FCC Reg. No. IC File No. VCCI Reg. No
03CHO1-CB SAC Hsin Chu 262045 IC 4086D -
CO01-CB Conduction Hsin Chu 262045 IC 4086D -
THO1-CB OVEN Room Hsin Chu - - -

Open Area Test Site (OATS); Semi Anechoic Chamber (SAC).
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3.8. Table for Supporting Units

For Test Site No: 03CHO1-CB (Below 1GHz)

Support Unit Brand Model FCC ID
NB*4 DELL E4300 DoC
NB*2 Apple Mac Book DoC
Bluetooth dongle WPI CC2540 DoC
Device CISCO MR53-HW UDX-60042010
PoE Motorola PD-7001G N/A
For Test Site No: 03CHO1-CB (Above 1GHz)
<For Non-beamforming Mode >
Support Unit Brand Model FCCID
NB DELL E4300 DoC
PoE Motorola PD-7001G DoC
<For Beamforming Mode >
Support Unit Brand Model FCC ID
NB*2 DELL E4300 DoC
PoE Motorola PD-7001G DoC
RX Device CISCO MR52-HW UDX-60041010
For Test Site No: CO01-CB
Support Unit Brand Model FCCID
NB*6 DELL E6430 DoC
Bluetooth dongle WPI CC2540 DoC
Device CISCO MR53-HW UDX-60042010
Adapter ITE MU30-5120250-A1 N/A
For Test Site No: THO1-CB
Support Unit Brand Model FCCID
NB DELL E4300 DoC
Adapter ITE MU30-5120250-A1 N/A
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3.9. Table for Parameters of Test Software Setting

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.

<For Radio 2 Non-beamforming Mode >

Test Software Version QCAQML-QLIB V6190,QPHONEMS
Test Frequency (MHz)
Mode NCB: 20MHz
5180 MHz | 5200 MHz | 5240 MHz | 5745 MHz | 5785 MHz | 5825 MHz
802.11a 20 22,5 225 20 23.5 20.5
802.11ac MCS0/Nss1 VHT20 20 22 22.5 20 23.5 20.5
802.11ac MCS0/Nss4 VHT20 18.5 19.5 21 17 21 18
Mode NCB: 40MHz
5190 MHz 5230 MHz 5755 MHz 5795 MHz
802.11ac MCS0/Nss1 VHT40 18 20 17 19
802.11ac MCS0/Nss4 VHT40 16.5 18.5 16.5 18
Mode NCB: 80MHz
5210 MHz 5775 MHz
802.11ac MCS0/Nss1 VHT80 14.5 11
802.11ac MCS0/Nss4 VHT80 14 14
Test Software Version QCAQML-QLIB V6190,QPHONEMS
NCB: 80MHz+80MHz
Mode Type 1
5210+5775 MHz
802.11ac MCS0/Nss2
VHT80+80 13.5
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<For Radio 2 Beamforming Mode>:

Test Software Version

QCAQML-QLIB V6190,QPHONEMS

Test Frequency (MHz)
Mode NCB: 20MHz
5180 MHz | 5200 MHz | 5240 MHz | 5745 MHz | 5785 MHz | 5825 MHz
802.11ac MCSO0/Nss1 VHT20 30 30 30 26 30 30
802.1Tac MCSO0/Nss2 VHT20 30 30 30 27 30 30
802.11ac MCS0/Nss3 VHT20 30 30 30 20 30 23
Mode NCB: 40MHz
5190 MHz 5230 MHz 5755 MHz 5795 MHz
802.1Tac MCSO/Nss1 VHT40 23 30 23 26
802.11ac MCS0/Nss2 VHT40 22 30 23 26
802.11ac MCS0/Nss3 VHT40 20 30 22 24
Mode NCB: 80MHz
5210 MHz 5775 MHz
802.11ac MCS0/Nss1 VHT80 20 17
802.11ac MCS0/Nss2 VHT80 21 20
802.11ac MCS0/Nss3 VHT80 21 21
Test Software Version QCAQML-QLIB V6190,QPHONEMS
NCB: 80MHz+80MHz
Mode Type 1
5210+5775 MHz
802.11ac MCS0/Nss2
VHT80+80
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<For Radio 3 Mode>:

Test Software Version QCAQML-QLIB V6190,QPHONEMS
Test Frequency (MHz)
Mode NCB: 20MHz
5180 MHz | 5200 MHz | 5240 MHz | 5745 MHz | 5785 MHz | 5825 MHz
802.11a 22.5 28.5 17 17 29.5 24.5
802.11ac MCS0/Nss1 VHT20 21.5 29 16.5 17 29.5 20.5
Mode NCB: 40MHz
5190 MHz 5230 MHz 5755 MHz 5795 MHz
802.11ac MCSO0/Nss1 VHT40 156.5 19 14.5 22.5
Mode NCB: 80MHz
5210 MHz 5775 MHz
802.11ac MCS0/Nss1 VHT80 13.5 13
3.10. EUT Operation during Test

<For Non-beamforming Mode >

The EUT was programmed to be in continuously transmitting mode.

<For Beamforming Mode >
For Conducted Mode:

The EUT was programmed to be in continuously transmitting mode.

For Radiated Mode:

During the test, the following programs under WIN XP were executed.

The program was executed as follows:

1. During the test, the EUT operation o normal function.

2. Executed command fixed test channel under DOS.

3. Executed "Lantest.exe " to link with the remote workstation to receive and tfransmit packet by RX Device

and transmit duty cycle no less 98%
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3.11.Duty Cycle

<For Non-beamforming Mode>

e OnTime | On+Off Time | Duty Cycle | Duty Factor | 1/T Minimum VBW
(ms) (ms) (%) (dB) (kHz)
802.11a 2.058 2.120 97.08% 0.13 0.49
802.11Tac MCSO/Nss1 VHT20 4.980 5.070 98.22% 0.08 0.01
802.11ac MCSO0/Nss1 VHT40 2.394 2.483 96.39% 0.16 0.42
802.11Tac MCSO/Nss1 VHT80 1.132 1.199 94.44% 0.25 0.88
802.11Tac MCSO/Nss4 VHT20 4.960 5.040 98.41% 0.07 0.01
802.1Tac MCSO/Nss4 VHT40 2.383 2.486 95.83% 0.18 0.42
802.11Tac MCSO/Nss4 VHT80 1.152 1.216 94.74% 0.23 0.87
B0z 100 o Nss2 1.140 1.200 95.00% 0.22 0.88

<For Beamforming Mode>

e OnTime | On+Off Time | Duty Cycle | Duty Factor | 1/T Minimum VBW

(ms) (ms) (%) (dB) (kHz)

802.11ac MCS0/Nss1 VHT20 8.820 9.592 91.95% 0.36 0.11
802.11Tac MCSO0/Nss1 VHT40 8.210 8.520 96.36% 0.16 0.12
802.1Tac MCSO/Nss1 VHT80 7.772 8.530 91.11% 0.40 0.13
802.1Tac MCS0/Nss2 VHT20 8.800 8.832 99.64% 0.02 0.01
802.1Tac MCS0/Nss2 VHT40 6.640 8.080 82.18% 0.85 0.15
802.11ac MCSO0/Nss2 VHT80 6.912 8.060 85.76% 0.67 0.14
802.11ac MCSO0/Nss3 VHT20 1.600 2.120 75.47% 1.22 0.63
802.1Tac MCSO0/Nss3 VHT40 7.515 8.280 90.76% 0.42 0.13
802.1Tac MCS0/Nss3 VHT80 7.240 8.120 89.16% 0.50 0.14
802110 MCoMNss2 6.608 8.184 80.74% 0.93 0.15
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3.12. Test Configurations

3.12.1. AC Power Line Conduction Emissions Test Configuration

AC main
I
4 4 2
| I
EUT
%‘ A = A g,
Device I i !
1 i | 1
1 l | 1
1 1 I 1
I I i 1
[ " I 1
1 i | 1
1 | i 1
1 i | 1
| i i 1
3 ! I I J
i i i 1
: ! ! I
L 4L 4L 4
e
Scan Radio Bluetooth dongle
LAN NB 2. 4G NB 5GNB NB LAN NB
(2.4G)
Bluetooth NB

ltem | Connection | Shielded | Length

1 Power cable No 1.5m

2 RJ-45 cable No 10m

3 RJ-45 cable No 10m

4 RJ-45 cable No 1.5m
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3.12.2. Radiation Emissions Test Configuration

Test Configuration: 30MHz ~1GHz

1
EUT 2
AC rinain
A
7 |
PoE
I
3
Device
5
|
é—"’ é‘_"’ é—; é‘_"’ LAN NB
Bluetooth dongle
Scan Radio
LAN NB 2.4GNB 5GMNB NB
(5G) Bluetooth NB
ltem | Connection | Shielded | Length
1 RJ-45 cable No 10m
2 RJ-45 cable No 10m
3 RJ-45 cable No 1.5m
4 Power cable No 1.8m
5 RJ-45 cable No 1.5m
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Test Configuration: above 1GHz

<For Non-Beamforming Mode >

EUT

MNB 2 PoE —

ltem | Connection | Shielded | Length
1 RJ-45 cable No 10m
2 RJ-45 cable No 1.5m
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SPORTON LAB.

<For Beamforming Mode >

EUT

s | NB 2 PoE  |—

ltem | Connection | Shielded | Length
1 RJ-45 cable No 10m
2 RJ-45 cable No 1.5m
3 RF-45 cable No 1.5m
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4. TEST RESULT

4.1. AC Power Line Conducted Emissions Measurement

4.1.1. Limit

For this product that is designed to connect to the AC power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30

MHz shall not exceed below limits table.

Frequency (MHz) QP Limit (dBuV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

4.1.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the receiver.

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

4.1.3. Test Procedures

1. Configure the EUT according to ANSI C63.10. The EUT or host of EUT has to be placed 0.4 meter far
from the conducting wall of the shielding room and at least 80 centimeters from any other
grounded conducting surface.

2. Connect EUT or host of EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connected to the other LISNs. The LISN should provide 50uH/500hms
coupling impedance.

4. The frequency range from 150 kHz to 30 MHz was searched.

5. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

6. The measurement has to be done between each power line and ground at the power terminal.
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4.1.4. Test Setup Layout

4.1.5.

4.1.6.

10 1::1 EUT
m
— e 5 Hon-conductive Table
1 1 11 1.5x1m
[ !
1 3 -J, f ‘-'.-"-—‘T— I /
8 AR ST Pt
| :r A
3 1 /
6 / 5 4
!
1 .
LA 1rs
l Yy { e { 1
] |y
\ #0cm
I 4
7 _ .? a2
/ \f/’ 3.3 | )
1 1 31 —
— 33 d
L] 3 40em
.~ L Conducting Ground Plane
\ Extends At Least 0.5m
LISH LISH et Beyond EUT System Footprint
—
—_ 3.2

Bonded To Ground Plane

LEGEND:

(1) Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

(2) /O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length shall
not exceed 1T m.

(3) EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50 Q. LISN
can be placed on top of, or immediately beneath, reference ground plane.

(3.1) All other equipment powered from additional LISN(s).

(3.2) Multiple outlet strip can be used for multiple power cords of non-EUT equipment.

(3.3) LISN at least 80 cm from nearest part of EUT chassis.

(4) Cables of hand-operated devices, such as keyboards, mice, etc., shall be placed as for normal use.
(5) Non-EUT components of EUT system being tested.

(6) Rear of EUT, including peripherals, shall all be aligned and flush with rear of tabletop.

(7) Rear of tabletop shall be 40 cm removed from a vertical conducting plane that is bonded to the

ground plane.

Test Deviation

There is no deviation with the original standard.
EUT Operation during Test

The EUT was placed on the test table and programmed in normal function.
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4.1.7. Results of AC Power Line Conducted Emissions Measurement

Temperature 26°C Humidity 55%

Test Engineer Da Deng Phase Line

Configuration Normal Link / Mode 1

80 Level (dBuV) Date: 2015-11-16 Time: 23:39:47

70
CISPR 22 B QP

60 |

CISPR 22_B_AV

40

30

20

10

0.150.2 0.5 1 2 5 10 20 30
Freguency (MHz)

Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark

MHz  dBuV dB  dBuV  dBuV dB dB
1 8.1777 26.84 -28.55 54.59 16.89 9.93 8.02 LINE Average
2 8.1777 52.21 -12.38 64.59 42.26 9.93 8.82 LINE QP
3 @.1825 36.33 -18.84 54.37 26.38 9.93 0.82 LINE Average
4 8.1825 53.61 -18.76 64.37 43.66 9.93 0.02 LINE QP
5 8.1965 33.82 -20.74 53.76 23.87 9.93 8.02 LINE Average
6 @.1965 51.71 -12.85 63.76 41.76 9.93 8.82 LINE QP
7 8.2378 16.22 -35.95 52.17 6.26 9.93 08.83 LINE Average
3 8.2378 43.44 -18.73 62.17 33.48 9.93 0.03 LINE QP
9 8.5885 24.53 -21.47 46.80 14.55 9.94 8.84 LINE Average
18 @.5885 38.84 -17.96 56.80 28.86 9.94 08.84 LINE QP
11 3.4356 21.25 -24.75 46.00 11.18 18.01 8.86 LINE Average
12 3.4356 34.85 -21.95 56.80 23.98 18.01 @.06 LINE QP
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Temperature 26°C Humidity 55%

Test Engineer Da Deng Phase Neutral

Configuration Normal Link / Mode 1

80 Level (dBuV) Date: 2015-11-16 Time: 23:42:27

70
CISPR 22_B_QP

60 |

CISPR 22_B_AV

40

30

20

10

0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark

MHz  dBuV dB  dBuV  dBuV dB dB
1 9.1825 40.80 -13.57 54.37 38.99 9.79  9.82 NEUTRAL Average
| Z 0.1825 53.79 -10.58 64.37 43.98 9.79 ©.02 NEUTRAL QP

3 0.2429 26.71 -25.29 52.80 16.89 9.79 @.083 NEUTRAL Average
4 9.2429 44.76 -17.24 62.80 34.94 9.79 8.83 NEUTRAL QP
5 ©.3596 23.32 -25.42 48.74 13.49 9.79  9.84 NEUTRAL Average
6 0.3596 39.77 -18.97 58.74 29.94 9.79 0.84 NEUTRAL QP
7 0.5979 27.86 -18.14 46.00 18.92 9.80 0.84 NEUTRAL Average
8 ©.5979 41.74 -14.26 56.80 31.99 9.88 ©.84 NEUTRAL QP
9 1.3898 22.81 -23.19 46.80 12.94 9.82 0.85 NEUTRAL Average
10 1.30898 36.86 -19.14 56.80 26.99 9.82  0.85 NEUTRAL QP
11 3.3458 21.48 -24.52 46.80 11.56 9.86 0.06 NEUTRAL Average
12 3.3458 35.18 -20.82 56.80 25.26 9.86 ©.86 NEUTRAL QP

Note:

Level = Read Level + LISN Factor + Cable Loss.
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4.2, 26dB Bandwidth and 99% Occupied Bandwidth Measurement

4.2.1.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

Limnit

No restriction limits.

Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
26dB Bandwidth
Specirum Parameters Setting
Attenuation Auto

Span Frequency

> 26dB Bandwidth

RBW

Approximately 1% of the emission bandwidth

VBW VBW > RBW
Detector Peak
Trace Max Hold
Sweep Time Auto
99% Occupied Bandwidth
Specirum Parameters Setting
Span 1.5 times to 5.0 times the OBW
RBW 1 % to 5 % of the OBW
VBW = 3 x RBW
Detector Peak
Trace Max Hold

Test Procedures

1. The transmitter was conducted to the spectrum analyzer in peak hold mode.

Measure the maximum width of the emission that is 26 dB down from the peak of the emission.

3. Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as

needed until the RBW/EBW ratio is approximately 1%.

4. Measurement perform conducted of each port.

Test Setup Layout

This test setup layout is the same as that shown in section 4.5.4.

Test Deviation

There is no deviation with the original standard.

EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.2.7. Test Result of 26dB Bandwidth and 99% Occupied Bandwidth

Temperature 25°C Humidity 45%
Test Engineer Mars Lin
<For Radio 2 Non-beamforming Mode >
26dB Bandwidth 99% Occupied Bandwidth
Mode Frequency (MHz) (MHz)

Chain 5|Chain 6|Chain 7 |Chain 8 |Chain 5|Chain 6 |Chain 7 |Chain 8
5180 MHz 19.74 | 20.26 | 19.74 | 19.91 16.41 16.58 | 16.41 16.50
5200 MHz 2252 | 22,52 | 23.57 | 28.17 | 16.58 | 16.67 | 16.67 | 16.76
5240 MHz 30.87 | 31.91 25.22 | 34.09 | 16.76 | 16.93 | 16.85 | 17.19
5745 MHz 20.26 | 20.35 | 20.17 | 20.26 | 16.41 16.50 | 16.58 | 16.50
5785 MHz | 34.26 | 35.39 | 41.39 | 38.96 | 17.19 | 18.15 | 26.74 | 23.44
5825 MHz 19.30 | 20.52 | 21.57 | 20.78 | 16.50 | 16.58 | 16.58 | 16.58
5180 MHz 20.52 | 20.78 | 20.43 | 20.70 | 17.63 | 17.63 | 17.63 | 17.63
5200 MHz 21.91 | 21.91 | 22.09 | 27.13 | 17.71 17.80 | 17.71 17.80
802.11ac 5240 MHz | 27.65 | 27.74 | 23.39 | 32.00 | 17.80 | 17.80 | 17.80 | 18.06
MCSO/Nss1 VHT20| 5745 MHz 20.78 | 20.52 | 20.87 | 20.61 17.71 17.71 17.63 | 17.63
5785 MHz | 30.70 | 35.91 | 42.78 | 38.96 | 18.06 | 19.02 | 27.26 | 21.79
5825 MHz 20.78 | 20.78 | 21.57 | 21.22 | 17.71 17.71 17.71 17.71
5190 MHz | 40.43 | 40.72 | 40.43 | 40.15 | 36.32 | 36.18 | 36.32 | 36.18
802.11ac 5230 MHz | 40.58 | 40.72 | 40.58 | 40.00 | 36.32 | 36.32 | 36.32 | 36.18
MCSO/Nss1 VHT40| 5755 MHz | 40.43 | 40.87 | 41.16 | 40.87 | 36.32 | 36.32 | 36.32 | 36.32
5795 MHz 40.72 | 41.01 | 40.87 | 40.58 | 36.47 | 36.32 | 36.32 | 36.32
802.11ac 5210 MHz | 80.00 | 80.00 | 80.29 | 79.71 | 75.83 | 75.83 | 75.83 | 75.83
MCSO/Nss1 VHT80| 5775 MHz | 80.29 | 80.29 | 80.29 | 80.00 | 75.83 | 75.83 | 75.83 | 75.83
5180 MHz | 23.13 | 22.78 | 22.61 | 2496 | 17.89 | 17.89 | 17.89 | 17.97
5200 MHz | 23.30 | 23.48 | 23.30 | 25.83 | 18.06 | 17.89 | 17.97 | 18.15
802.11ac 5240 MHz | 30.70 | 30.26 | 28.00 | 29.74 | 18.32 | 18.23 | 18.15 | 18.41
MCSO/Nss4 VHT20| 5745 MHz 2296 | 2252 | 22.35 | 22.61 1797 | 17.89 | 17.89 | 17.97
5785 MHz 24.70 | 30.52 | 35.48 | 33.48 | 18.15 | 18.15 | 18.84 | 18.49
5825 MHz 23.22 | 22.35 | 23.13 | 24.87 | 1797 | 17.89 | 17.97 | 17.97
5190 MHz | 44.93 | 45.07 | 44.35 | 45.36 | 36.76 | 36.90 | 37.05 | 37.05
802.11ac 5230 MHz 4420 | 44.93 | 44.64 | 45.22 | 36.76 | 37.05 | 37.05 | 37.19
MCSO/Nss4 VHT40| 5755 MHz 44.64 | 45.07 | 44.93 | 45.36 | 36.90 | 37.19 | 37.34 | 37.05
5795 MHz 44.06 | 44.64 | 45.65 | 45.65 | 37.05 | 37.19 | 37.34 | 37.19
802.11ac 5210 MHz 86.38 | 87.83 | 88.41 | 86.67 | 76.41 | 76.41 | 76.41 | 76.12
MCSO/Nss4 VHT80| 5775 MHz 88.12 | 88.70 | 88.70 | 86.96 | 76.41 | 76.41 | 76.70 | 76.41

802.11a
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26dB Bandwidth 99% Occupied Bandwidth
Mode Frequency (MHz) (MHz)
Chain 5|Chain 6 |Chain 7 |Chain 8 |Chain 5| Chain 6 |Chain 7 |Chain 8
802.11ac 5210 MHz 80.00 | 80.00 - - 75.83 | 75.83 - -
MCS0/Nss2
Mode Frequency 26dB Total BW (MHz)
802.11ac MCSO/Nss2
5210+5775 MHz 160.29
VHT80+80
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<For Radio 2 Beamforming Mode >

26dB Bandwidth 99% Occupied Bandwidth
Mode Frequency (MHz) (MHz)
Chain 5|Chain 6|Chain 7 |Chain 8 |Chain 5|Chain 6 |Chain 7 |Chain 8
5180 MHz | 20.09 | 20.35 | 20.00 | 20.00 | 17.71 | 17.80 | 17.63 | 17.80
5200 MHz | 20.09 | 20.00 | 20.00 | 20.17 | 17.63 | 17.80 | 17.71 | 17.80
802.11ac 5240 MHz | 20.26 | 20.09 | 20.26 | 20.09 | 17.63 | 17.80 | 17.71 | 17.71
MCSO/Nss1 VHT20| 5745 MHz | 22.78 | 22.43 | 22.35 | 22.61 | 17.97 | 17.89 | 17.89 | 17.89
5785 MHz | 20.35 | 20.00 | 20.26 | 20.17 | 17.80 | 17.80 | 17.80 | 17.80
5825 MHz | 20.35 | 20.35 | 20.17 | 20.26 | 17.80 | 17.80 | 17.80 | 17.80
5190 MHz | 40.29 | 40.58 | 40.29 | 40.29 | 36.32 | 36.32 | 36.32 | 36.32
802.11ac 5230 MHz | 40.43 | 40.58 | 40.14 | 40.43 | 36.32 | 36.32 | 36.32 | 36.32
MCSO/Nss1 VHT40| 5755 MHz | 40.43 | 40.72 | 40.43 | 40.58 | 36.32 | 36.32 | 36.32 | 36.32
5795 MHz | 40.58 | 41.01 | 40.87 | 40.43 | 36.32 | 36.32 | 36.32 | 36.32
802.11ac 5210 MHz | 80.00 | 80.29 | 80.29 | 80.29 | 75.83 | 75.83 | 75.83 | 75.83
MCSO0/Nss1 VHT80| 5775 MHz | 80.29 | 80.58 | 80.29 | 80.58 | 75.83 | 76.12 | 76.12 | 75.83
5180 MHz | 20.26 | 20.26 | 20.09 | 20.09 | 17.80 | 17.80 | 17.63 | 17.71
5200 MHz 19.83 | 20.35 | 20.26 | 20.17 | 17.71 | 17.80 | 17.71 | 17.80
802.11ac 5240 MHz | 20.09 | 20.09 | 20.26 | 20.17 | 17.80 | 17.80 | 17.71 | 17.63
MCSO/Nss2 VHT20| 5745 MHz | 20.00 | 20.35 | 20.26 | 20.35 | 17.71 | 17.71 | 17.71 | 17.80
5785 MHz | 20.26 | 20.26 | 20.09 | 20.43 | 17.80 | 17.80 | 17.71 | 17.80
5825 MHz | 20.09 | 20.78 | 20.26 | 20.00 | 17.71 | 17.80 | 17.80 | 17.71
5190 MHz | 40.14 | 40.72 | 40.43 | 40.58 | 36.32 | 36.32 | 36.32 | 36.32
802.11ac 5230 MHz | 40.43 | 40.43 | 40.29 | 40.29 | 36.32 | 36.32 | 36.32 | 36.47
MCSO/Nss2 VHT40| 5755 MHz | 40.58 | 40.58 | 40.29 | 40.14 | 36.32 | 36.47 | 36.32 | 36.32
5795 MHz | 40.72 | 40.72 | 40.43 | 40.14 | 36.32 | 36.32 | 36.32 | 36.18
802.11ac 5210 MHz | 80.29 | 79.71 | 80.00 | 79.71 | 75.83 | 75.83 | 75.83 | 75.83
MCSO0/Nss2 VHT80| 5775 MHz | 80.29 | 80.29 | 80.29 | 80.29 | 75.83 | 75.83 | 75.83 | 75.83
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26dB Bandwidth 99% Occupied Bandwidth
Mode Frequency (MHz) (MHz)
Chain 5 |Chain 6|Chain 7 |Chain 8 |Chain 5|Chain 6 |Chain 7 |Chain 8
5180 MHz 2252 | 22.87 | 22.17 | 21.65 | 17.89 | 17.89 | 17.80 | 18.06
5200 MHz | 22.96 | 22.87 | 21.30 | 22.78 | 17.89 | 17.97 | 17.89 | 18.06
802.11ac 5240 MHz 23.04 | 22.78 | 21.57 | 21.74 | 17.80 | 17.89 | 17.89 | 17.97
MCSO/Nss3 VHT20| 5745 MHz 23.13 | 22.78 | 21.22 | 21.65 | 17.97 | 17.97 | 17.80 | 18.06
5785 MHz 22.87 | 2296 | 21.48 | 2217 | 17.97 | 17.97 | 17.89 | 18.06
5825 MHz 22.52 | 22,61 | 22.00 | 21.57 | 17.89 | 17.97 | 17.97 | 18.06
5190 MHz | 44.78 | 45.65 | 45.51 | 44.93 | 37.05 | 37.05 | 36.90 | 37.19
802.11ac 5230 MHz | 45.07 | 45.22 | 44.64 | 44.78 | 37.05 | 37.05 | 36.90 | 37.05
MCSO/Nss3 VHT40| 5755 MHz | 45.65 | 45.36 | 45.07 | 45.22 | 37.19 | 37.34 | 37.05 | 37.19
5795 MHz | 45.51 | 46.09 | 45.22 | 45.07 | 37.19 | 37.19 | 37.05 | 37.19
802.11ac 5210 MHz 86.09 | 87.54 | 86.96 | 86.09 | 76.12 | 76.41 | 76.41 | 76.12
MCSO/Nss3 VHT80| 5775 MHz 86.09 | 86.09 | 87.83 | 88.12 | 76.70 | 76.12 | 76.41 76.12
26dB Bandwidth 99% Occupied Bandwidth
Mode Frequency (MHz) (MHz)
Chain 5|Chain 6 |Chain 7 |Chain 8|Chain 5|Chain 6 |Chain 7 |Chain 8
802.11ac | omHz | 8029 | 8029 | - - | 7583 | 75.83 | - .
MCSO/Nss2
VHT80+80 5775 MHz - - 80.00 | 80.29 - - 75.25 | 75.83
Mode Frequency 26dB Total BW (MHz2)
802.11ac MCSO/Nss2
VHT80+ 80 5210+5775 MHz 160.58
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<For Radio 3 Mode>

Mode Frequency 26dB Bandwidth 99% Occupied Bandwidth
(MHz) (MHz)
5180 MHz 39.47 24.83
5200 MHz 50.69 34.90
802114 5240 MHz 28.86 17.80
5745 MHz 29.21 17.71
5785 MHz 56.60 38.20
5825 MHz 42.95 28.21
5180 MHz 41.73 25.18
5200 MHz 55.21 38.03
802.11ac 5240 MHz 28.69 18.49
MCSO/Nss1 VHT20 5745 MHz 30.26 18.66
5785 MHz 57.65 40.28
5825 MHz 39.82 23.44
5190 MHz 52.90 37.77
802.11ac 5230 MHz 69.57 38.49
MCSO/Nss1 VHT40 5755 MHz 51.01 37.48
5795 MHz 93.33 55.57
802.11ac 5210 MHz 104.35 76.70
MCSO0/Nss1 VHT80 5775 MHz 100.58 76.70
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<For Radio 2 Non-beamforming Mode>

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 5/ 5180 MHz

Spectrum |I’.‘I?|
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 6 / 5180 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 7 / 5180 MHz

Spectrum | I'."l%:l
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 8 / 5180 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 7 / 5785 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Chain 7 / 5745 MHz

Spectrum |

Ref Level 20,00 dém
jo ALt 30 de
@ 1Pk View

&

& RBW 300 kHz

SWT 1ms & VBW 1MHz Mode Sweep

M1[1] 19.02 dBm
5.7346522 GHz

0ce B, 17.626628075 MHz

I T 3 SOW J{_Y
ik il 5 r[ﬁ? iy 0.20 dB
H \ 20,8696 MHz

-10 dBm { H

10 dBm

D1

D1 6,743 dBm

0 dem

=20 OB D2 -18

-30 dém

Il
FWfAn
-40 dBm
| (NP i
50 dBm

My

"wﬂllr\.qf!l)‘u

-60 dBm

-70 dBm

CF 5.745 GHz

(Marker

Type | Ref | Tre |
ML 1
T1
72|
D1

691 pts

Span 60.0 MHz

X-value |
5.7346522 GHz |
5.7362301 GHz |
5.7538567 GHz |
20,8696 MHz

y-value |
-19,02 dbm |

1,73 dBm | 17.62662B075 MHz
1.03 dém | [

0.20 dB [ |

i aamse. 0

Function 1

Function Result ||

Occ Bw

i [t

M1

”r

L o i

Date' 20.DEC. 2015 10:56:34

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Chain 8 / 5745 MHz

Spectrum | I'.‘g‘:l]
Ref Level 20,00 dém & RBW 300 kHz
joe ALL 30dB SWT 1ms & YBW 1 MHz Mode Sweep
® 1Pk View
l Mi[1] 18.49 dBm
5.7346522 GHz
10 dBm | . Rkl
D1 6200 dBm = AT T W 37426620071 Mhe
= G AR AR I 0.91 dB
: Jf 20,6087 MHz
-10 dBm j’ 1\
=26-dBm 02 -19,800 dBrrr 4 L'f"
1'\
=30 g8 T M,
-40 dB P N
Bm—i7 ]
NgruMéh Wlwd_
=50 dBm
-60 dBm
=70 dBm o
Fi I
|
CF 5.745 GHz 691 pts Span 60.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value |  Function | Function Result !
ML 1| 5,7346522 GHz | ~18.49 dem | |
T1 1 5.7362301 GHz | 1.87 dém | Occ Bw | 17.626628075 MHz
12 1| 5,7538567 GHz | 0.57 dém | ;
D1l M1 1 20,6087 MHz -0.21 dB |
™ T w
- - J

Date

20.DEC.2015 10:55:55

Report Format Version: Rev. 01
FCC ID: UDX-60042010

Page No.
Issued Date

1 60 of 563
: Mar. 04, 2016



SPORTON LAB. Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Chain 5/ 5785 MHz

Spectrum | |r."|:p|

Ref Level 20,00 dém & RBW 300 kHz
o Attt 30dB SWT 1ms & YBW 1 MHz Made Sweep
® 1Pk View

] Mi[1] 15.61 dBm
5.7693478 GHz
AR AL ,N'—v\;-“ﬁwu.i\u\ 18.060781476 MHz2

0 dbm T paf1] 0.56 dB

30,6957 MHz

-10 dBm . J b |
, " o

=20 dBm

i ; ""‘-‘.rv.\u

K iy
-30 dBrm— :!

| A
A | bl
-40 dBm

-50 dBrm

-60 dBm

~70 dBm

CF 5.785 GHz 691 pts Span 60.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value |  Function | Function Result !
M| 1| 57603478 GHz | ~15.61 dém | | '
T1) 5, 7759696 GHz | -1.56 dBm | Occ Bw | 18.060781476 MHz
12| 5,7940304 GHz | -0.35 dBm |
D1 M1 30,6957 MHz -0.56 dB

- = w
(W | sy

Date’ 20.DEC. 2015 10:49:16

b [t |

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Chain 6 / 5785 MHz

Spectrum | i"? I

Ref Level 20,00 dém & RBW 300 kHz
po At 30dB SWT 1ms & VBW 1MHz Mode Sweep
@ 1Pk View

H Mi[1] 14.97 dBm
To-dBm D1 10.416 dBRe 5.7673478 GHz
19.015918958 MHz
D1[1] 0.21dB

s 35.9130 MHz

-
e ] . aal” LTV

10 dBm i : e
-20 dBm A : v

P T Ny e e

0 dem

SS

-30 demp A
1““/‘;}' b“uﬁk‘\h-

-40 dBm

-50 dBrm

-60 dBm

~70 dBm

CF 5.785 GHz 691 pts Span 60.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value | Function | Function Result |\
M1 1| 57673478 GHZ | ~14.97 dem | |
_ 1] 5.7756223 GHz | -6.24 dBm | Occ Bw | 19.015918958 MHz
12| 1l 57946382 GHz | ~6.28 dBm |
1 35,913 MHz -0.21 dB

il [ -3
“ - N

Date’ 20.DEC. 2015 10:52:20

Report Format Version: Rev. 01 Page No. 1 61 of 563

FCC ID: UDX-60042010 Issued Date  : Mar. 04, 2016



SPORTON LAB.

Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 7 / 5785 MHz

Spectrum | I'.‘Ili_lfl]
Ref Level 20,00 dém & RBW 300 kHz
e ALL 30dB SWT 1ms & VBW 1MHz Mode Sweep
@ 1Pk View
| ] Mi[1] [ -14.20 dBm
) 101 11.642 dBm- . 21|t ek = _5.7643043 GHz
10 dem Tl et e T T W) 27.264833575 MH2
Di[1] 0.96 dB
0 dem \'\4/- T2 42.7826 MHz
e _§
-10 dBm A A T
A i — - —— ===
=20 dBm 7 “u.\
an8t7n i
-40 dBm
-50 dBm
-60 dBm
~70 dBm F2
!
CF 5.785 GHz 691 pts Span 60.0 MHz
(Marker ]
Type | Ref | Tre | ¥-value | y-value |  Function | Function Result |!
ML 1| 57643043 GHz | ~14.20 dem | _ ;
71| 1] 5.7718017 GHz | -8.85 dém | Occ Bw | 27.264833575 MHz
12| 1| 5,7990666 GHz | -7.57 dém |
pi1l M1 1 42,7826 MHz 0.36 dB
i T
[ )i Yy

Date' 20 DEC. 2015 10:54:32

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 8 / 5785 MHz

Spectrum |

=)

Ref Level 20,00 dém
e Attt 30 de

& RBW 300 kHz
SWT 1ms & VBW 1 MHz

Mode Sweep

@ 1Pk View

AU

0 dem

M1[1]

-14.60 dBm
5.7651739 GHz

Rl AT

f’-(1Mﬂ-“ﬁ'ﬁ__~|"M
D1[1]

-10 dBm

‘\ T2 38.9565 MHz
T

i,

21.794500724 MHz
0.62 dB

n

-20 dBm—j—t=

Lon parr T
18 dBr

|
A

i
-0 deg’

M
-40 dBm

ot
-\"-l“'\'.._-—«l_

-50 dBrm

-60 dBm

-70 dBm

CF 5.785 GHz

691 pts

Span 60.0 MHz

(Marker
Type | Ref | Tre |

X-value | y-value

| Function 1

Function Result ||

5,7651739 GHz |

5.7741462 GHz |

5.7959407 GHz |
38,9565 MHz

-14.60 dBm |
-8.23 dBm |
-8.55 dBm |

-0.62 dB

Occ Bw

21.794500724 MHz

Date' 20.DEC 2015 10:54:58

e

Report Format Version: Rev. 01
FCC ID: UDX-60042010

1 62 of 563
: Mar. 04, 2016

Page No.
Issued Date



SPORTON LAB.

Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 5/ 5825 MHz

Spectrum |

=)

Ref Level 20,00 dém
po At 30 dB

- RBW
SWT 1 ms & VBW

300 kHz

1 MHz  Mode Sweep

@ 1Pk View

10 dBm ‘

M1[1]

1 6,921 dbm

0 dem

-18.64 dBm
5.8146522 GHz
17.713458755 MHz

T 1]
7

Ty

5 Bove
[P R

-10 dBm

0.23 dB
20.7826 MHz

=20 OB 02 -19.0

-30 dém

)
!

79 dBm

¥
=40 dBm

N

2 LU
T T

I".dllw
*wu%,“

L
o Wy 3

v

Il
—]ﬁ‘l dBm

-60 dBm

-70 dBm

Fl

CF 5.825 GHz

691 pts

Span 60.0 MHz

(Marker
Type | Ref | Tre |

X-value |

y-value | Function |

Function Result

M1 | 1
T1 1
T2 1|
pil M1 1

5£,8146522 GHz |

5.8161433 GHz |

5.8338567 GHz |
20,7826 MHz

-18.64 dbm |
0.25 dém |
2.17 dém |
-0.23 dB

Occ Bw

”r

L o s

Date' 20 DEC. 2015 10:47:28

17.713458755 MHz ||

——

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Chain 6 / 5825 MHz

Spectr

a

Ref Level 20,00 dém
jo ALt 30 de

- RBW
SWT 1 ms & VBW

300 kHz

1 MHz  Mode Sweep

® 1Pk View

10 dBm

M1[1]

D1 7739 dBm

0 dem

-18.20 dBm
5.8147391 GHz

LM

LY proyree L e S

-10 dBm

D1 LT“K

17.713458755 MHz
1.29 dB
20.7826 MRz

ra

20 dBm—)——*F'

-30 dém

61 dBem

\'T.' i

b

T

—%, A
Pl

ity

-40 dBm

e '1"\_,.‘_.:"
-50 dBm

Ly

l‘“’“\{‘1 Myt

-60 dBm

~70 dBm

CF 5.825 GHz

691 pts

Span 60.0 MHz

(Marker
Type | Ref | Tre |

X-value |

Function

|

y-value |

Function Result

1|
1.
1.
Ml 1

£,8147391 GHz |

5.8161433 GHz |

5.8338567 GHz |
20,7826 MHz

-18.20 dbm |
1.44 dém |
1.86 dBm |

1.29 dB

Occ Bw

N

(W i ]|

Date' 20.DEC. 2015 10:46:13

17.713458755 MHz

Iy

Report Format Version: Rev. 01
FCC ID: UDX-60042010

1 63 of 563
: Mar. 04, 2016

Page No.
Issued Date



SPORTON LAB. Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Chain 7 / 5825 MHz

Spectrum

a

Ref Level 20,00 dém & RBW 300 kHz
o At 30dB SWT 1ms & YVBW 1MHz Mode Sweep
@ 1Pk View

mi[1] 17.70 dBm
| 5.8140435 GHz
T AT AR AP r;n‘r_i..u-va_ﬂliﬁj oz 17.713458755 MHz
5 D1 {

0 1] 0.10 dB
a.clBem } 1 21.5652 MHz2

-10 dBm
i

10 dBm

1

0

_“r

@

3
— _'"p,t._._:

= m———012 -18.507 dBi

Y
-30 dem A ol

Ay I,M' ¥

T

a4
)

,J;:JQ,E!W'

-50 dBm

-60 dBm

-70 dBm

R

CF 5.825 GHz 691 pts Span 60.0 MHz

(Marker ]

Type | Ref | Tre | X-value | y-value | Function | Function Result !
M| 1| 5.9140435 GHz | -17.70 dbm | _ :
T1| 5.8161433 GHz | 0.65 dém | Occ Bw | 17.713458755 MHz
T2 58338567 GHz | 2.11 dém | _ :
D1 M1 21,5652 MHz -0.10 dB |

il [ Qi ) WD
L. . _—

Date' 20 DEC. 2015 10:45:28

[t

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Chain 8 / 5825 MHz

Spectrum | :E:]

Ref Level 20,00 dém & RBW 300 kHz
je Attt 30dB SWT 1ms & YBW 1 MHz Mode Sweep
@ 1Pk View

M1[1] 17.53 dBm

‘ 5.8143043 GHz
17.713458755 MHz
0.09 dB

21.2174 MHz

10 dBm

D1 7793 dBm

0 dem ¥

PV FRCTY rTy r.«hm,’%\-’gu';‘%ipi‘i“‘;i

-10 dBm )

1/ |

o S W ol

ZodBm— "2 -18.207 dem—t SSn
w1 gt

-30 dBrm L AW,

i

-4
=
]

Wy,
-40 dBm Ve
m,lr.}»"’ ) I-'||”||

-50 dBm

-60 dBm

-70 dBm

CF 5.825 GHz 691 pts Span 60.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value | Function | Function Result i
M| 1| 58143043 GHz | -17,53 dbm | _ :
| 1 5.8161433 GHz | 0,49 dem | Occ Bw | 17.713458755 MHz
12| 1| 58338567 GHz | 2.42 dém |
1 21,2174 MHz -0.09 dB

il [ T 1w
L. N N -

Date' 20 DEC. 2015 10:44:39

Report Format Version: Rev. 01 Page No. : 64 of 563

FCC ID: UDX-60042010 Issued Date  : Mar. 04, 2016



SPORTON LAB. Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 5/ 5190 MHz

Spectrum | il’g:ll

Ref Level 20,00 dém & RBW 1 MHz

po ALt 30dE  SWT 1ms & VBW 3 MHz Mode Sweep
@ 1Pk View

mMi[1] 16.96 dBm

‘ 5.170000 CHz

DL 7.957 dBm——— 7 T ARG AN T 36.324167873 MHz

el D1[1] - 0.54 dB
0 dem \

f 40.435 MH2
-10 dBm |

7
W

10 dBm—j

S5 dem—] D2 -18,043 B

-a0 dam / - —
ey, | g, |
”:A‘l...uﬂ o 4 [ e tbentlboaly ) e

-4 dBfpa e
ey

-50 dBm

-60 dBm

-70 dBm

CF 5.19 GHz 691 pts
(Marker

Span 100.0 MHz

Type | Ref | Tre | X-value | y-value |  Function | Function Result |
ML 1| 5.17 GHz | ~16.96 dem | |
71| 517191 GHz | 1,42 dem | Occ Bw | 36.324167873 MHz
12| 5,208234 GHz | 2.40 dém | _
D1l m1 40,435 MHz -0.54 dB |

J{ [ Qi 1) WD
L. i . —

Date' 20 DEC 2015 11:29.07

b [t

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 6 / 5190 MHz

Spectrum | il’g:ll

Ref Level 20,00 dém & RBW 1 MHz

je ALL 30dB  SWT 1ms & VBW 3 MHz Mode Sweep
® 1Pk View

M1[1] 17.78 dBm
5.169710 GHz
D1 8.100 dBrm———— Tt

*r_;wmm g, | TG R K‘\'_ ———36.179450072 MHz

Di[1] 0.73 dB

30,725 MHz
-10 dBém i L

10 dBm—j

0 dem

S5 dem—] D2 -17.900 dBny

-30 dBm

i "
1
JH&FHJ.. Uﬂ 5 H..A.-.,h_““
-40 dB b b sideskeii ' 7 PR LN
40 ey sl St

-50 dBm

-60 dBm

~70 dBm

S

CF 5.19 GHz 691 pts

(Marker

Type | Ref | Tre | X-value | y-value |  Function |
5.16971 GHz | -17.78 dbm |

5.172055 GHz | 2.09 dem | occ Bw 36,179450072 MHz

| 5.208234 GHz | 2.30 dém | | [

D1 M1 40,725 MHz 0,72 dé |
-

] | "3
“ > N —d

Date' 20.DEC. 2015 11.28:34

Span 100.0 MHz

Function Result ||

Ty [y (R

Report Format Version: Rev. 01
FCC ID: UDX-60042010

Page No. 1 65 of 563
Issued Date : Mar. 04, 2016



SPORTON LAB.

Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 7 / 5190 MHz

Spectrum |

=)

Ref Level 20,00 dém
po At 30 dB

& RBW 1 MHz

SWT 1ms @ VBW 3 MHz

Mode Sweep

@ 1Pk View

10 dBm— ‘

0 dem

Mi[1]

o1 7.986 dAm——— ——:—1— —

i

D1f1]

-10 dBm

I

T P ey

15.70 dBm
5.169855 GHz
—36.324167873 MHz
0.23 dB

40.435 MHz

=0 dBm———0" -

-30 dém

014 dBry

\

AN

e

s,

-39 e

-50 dBrm

L
4 L”“'“““*PMI‘!‘ 1, Illl |

-60 dBm

=70 dBm

CF 5.19 GHz

691 pts

Span 100.0 MHz

(Marker
Type | Ref | Tre |

X-value |

Y-value | Function 1

Function Result |

M1|
T1
72|
D1

b [t e

M1

5,160855 GHz |
5.17191 GHz |

5.208234 GHz |
40,435 MHz

-15,70 dBm |
1.73 dém |
2.67 dém |
-0.23 dB

Occ Bw

8 id

(. i

Date' 20.DEC. 2015 11.27:31

36.324167873 MHz

e

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 8 / 5190 MHz

- &
Ref Level 20,00 dém & RBW 1 MHz
e ALL 30dB  SWT 1ms & VBW 3 MHz Mode Sweep
@ 1Pk View
‘ mM1[1] -17.65 dBm
10 e 7 e B oo oy v e AT O 36.1 f‘:-l-:j:l}::? rt1:j
0 dem ey b4 pil1l | -0.38 dB
. (f 40.145 MHz2
-10 dém . -
5 ———0D2 -18 556 dBm .
|
‘ le‘
-30 dBm ! Ahen
N T LS T
al PREEE . ‘M"\m.«n
g9k ]
-50 dBm
-60 dBm
-70 dBm F2
(i |
CF 5.19 GHz 691 pts Span 100.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value | Function | Function Result |
M1 1| 5,170145 GHz | ~17.65 dem | _ ;
T1 1] 5.172055 GHz | 1.41 dém | Occ Bw | 36,179450072 MHz
12| 1| 5.208234 GHz | 2.21 dém | [
D1l M1 1 40,145 MHz -0.38 dB |
§ )il Y

Date' 20.DEC. 2015 11.25:36

Report Format Version: Rev. 01

FCC ID: UDX-60042010

1 66 of 563
: Mar. 04, 2016

Page No.
Issued Date



SPORTON LAB.

Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 5/ 5230 MHz

Spectrum | |I’.‘E:| I

Ref Level 20,00 dém & RBW 1 MHz
b ALL 30dB  SWT 1ms & YBW 3MHz Mode Sweep
® 1Pk View

] Mi[1] 15.96 dBm
5.209855 GHz

g e r.-"‘"""“h"w_m'ﬁhyv"\;.;' 36.324167873 MHz
0 dBm | Dif1] \ 0.17 dB
{ \ 40.580 MH2

-10 dBm T 4
02 -16,334 dBm
=20 dBm ,r, —
g
LT
-30 dém it = iia ¥ T SRPOOES

o
u“'ﬁ“ﬂﬂg. 0

e D1 9.666 dBr

Ay, i

-50 dBm

-60 dBm

=70 dBm Fo

CF 5.23 GHz 691 pts Span 100.0 MHz

(Marker ]

Type | Ref | Tre | X-value | y-value |  Function | Function Result |
M| 5.209855 GHz | -15.96 dbm | _ :
71| 5.21191 GHz | 3.55 dém | Occ Bw | 36.324167873 MHz
72| 5.248234 GHz | 3.28 dém | _ i
D1 M1 40,58 MHz 0,17 dé |

— - w
L JL -
Date' 20.DEC.2015 11:30:57

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 6 / 5230 MHz

= (=]
Ref Level 20,00 dém & RBW 1 MHz

b At 30dB  SWT 1ms @ YBW 3MHz Mode Sweep
® 1Pk View

b [t | g

| Mi[1] 14.82 dBm
5,200710 GHz

T e T Vi o1 T 36.324167873 MHz
i pi[1] \ 0.37 dB

0-dem / 40.725 MHz
-10 dBm 4

L
02 -16.227 dBm
=20 dBm -

/ N\
30 dB IO, afobethied 'w.lr"“‘“v-... ey
£ S T L Ml S
ST T \_‘11,;.,‘
S\ g/
w‘ﬂ:‘ dBm

B D1 2,773 dBm

-50 dBrm

-60 dBm

=70 dBm F

CF 5.23 GHz 691 pts Span 100.0 MHz

(Marker ]

Type | Ref | Tre | X-value | y-value |  Function | Function Result ||
5.20971 GHz | ~14.82 dbm | _ E

5.212055 GHz | 4.56 dBm | Occ Bw | 36.324167873 MHz

_ 5.248379 GHz | 3.32 dém | _ ;

D1 M1 40,725 MHz -0.37 dB |

—r - w
(. i | -

Date' 20.DEC. 2015 11:31:20

-
-
b [t | g

Report Format Version: Rev. 01 Page No. : 67 of 563
FCC ID: UDX-60042010 Issued Date  : Mar. 04, 2016



SPORTON LAB. Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 7 / 5230 MHz

Spectrum | |I’.‘I%:l|

Ref Level 20,00 dém & RBW 1 MHz
o At 30dB  SWT 1ms & YBW 3MHz Mode Sweep
® 1Pk View

Mi[1] 13.23 dBm
5,209855 GHz
Tt anon AT | T (il e g Ah 36.324167873 MHz
; \

T )1 10.643 dBmr

D1[1] 0.73 dB
0:Hem / 40.580 MH2

-10 dBm -

3 il

02 -15.357 dBrm T*

20 dBm {
N T

r Y
? Sandal i oty
230 dBr— e vt

K‘/‘J i "U"“""..u;_.-\.,.‘
) dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.23 GHz 691 pts Span 100.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value |  Function | Function Result ||

M1 i 5.209855 GHz | -13.23 dém |
T1

[ 5.21191 GHz | 4.32 deém | Occ Bw | 36.324167873 MHz
12| 5.248234 GHz | 4.21 dBm | | [
D1l M1 40,58 MHz -0.73 dB |

T 1
( 1T | Ty

Date' 20.DEC 2015 11:31:54

bt [t

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 8 / 5230 MHz

Spectrum | :E:]

Ref Level 20,00 dém & RBW 1 MHz
jo At 30dB  SWT 1ms & YBW 3MHz Mode Sweep
® 1Pk View

I Mi[1] 14.77 dBm
5.210145 GHz
dBm T m—— Y

R " y*“"""'-““mftw-mi‘__ 36.179450072 MHz
p1f1] \

2.20 dB
40.000 MHz

0 dem

-10 dBm ] ‘!

02 -16,419 dBm I
ik, A %

oLk eyt "—'IJ‘J\.U.»\_L“_ JM‘LW'IL“

-30 dB - iy ll‘\llﬂl
F'_I!'J'_‘nw »1.1\”[
1" b

40 dBm

=20 dBm

-50 dBm

-60 dBm

-70 dBm

CF 5.23 GHz 691 pts Span 100.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value | Function | Function Result i
M1 1| 5.210145 GHz | -14,77 dBm | | |
[ 1 5.212055 GHz | 4.11 dém | Occ Bw | 36.179450072 MHz
12| 1| 5,248234 GHz | 3.15 dém | _ ;
pil mil 1 40.0 MHz 2,20 dB |

Jjl | -3
~ i N

Date’ 20.DEC. 2015 11:32.15

Report Format Version: Rev. 01 Page No. : 68 of 563

FCC ID: UDX-60042010 Issued Date  : Mar. 04, 2016



SPORTON LAB.

Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 5/ 5755 MHz

Spe

Ref Level 20,00 dém & RBW 1 MHz
e At 30dB  SWT 1ms & VBW 3 MHz Maode Sweep
® 1Pk View

5.734855 GHz

10 dBm
: D1 7,024 dBmr — 0% By, - 36.324167873 MHz

e et ]'["]:-I"‘-‘ _:- 0.32 dB
0 dem K 40.435 MHz
\

‘ Mi[1] 18.85 dBm

-10 dBm 1

E.906 dBm:

= ——LZ -

I

-30 dém

g
H | ol \I\_]']J-A,t_‘. 4
I':ﬂﬂaﬂ—ﬁ_w\m-'-ﬂ TR A T

-50 dBrm

-60 dBm

=70 dBm Fa

CF 5.755 GHz 691 pts Span 100.0 MHz

(Marker ]

Type | Ref | Tre | X-value | y-value | Function | Function Result |l
ML 5,734855 GHz | ~18.85 dem | | =
71| 5.73691 GHz | 0.63 dém | Occ Bw | 36.324167873 MHz
T2 5.773234 GHz | -0.10 dém | _ [
D1l ™1 40,435 MHz 0.32 dB |

i T
[ )y Yy
Date’ 20.DEC.2015 1201.07

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 6 / 5755 MHz

(Spectrum | &
Ref Level 20,00 dém & RBW 1 MHz

b ALt 30dB  SWT 1ms & YBW 3MHz Mode Sweep
@ 1Pk View

b [t | g

™M1[1] 19.13 dBm

l 5.734565 GHz
36.324167873 MHz
1.27 dB

+0.870 MHz

10 dBm

01 6,705 dBnr

D1[1]

'“MI-N¢-L--'«--LP~"‘-\,‘._ J‘\-\.P*-’ —--':P'*’l-"“—%m* '..
0 dém \

-10 dBm 7
I

4 \
,, |

|I_ll-l”&' '1/ \A,r“"’“lm,m

P (YPTTaEL LY "

L3R e vy s T T

=2 0B L2 -19.295 dBm

-30 dém

-50 dBm

-60 dBm

~70 dBm Fo

CF 5.755 GHz 691 pts Span 100.0 MHz
(Marker ]

Type | Ref | Tre | X-value | y-value |  Function | Function Result |l

5734565 GHz | -19,13 dbm | _ -
5.73691 GHz | 1.36 dBm | Occ Bw | 36.324167873 MHz

_ 5.773234 GHz | 1.46 dém | _ i

D1 M1 40.87 MHz 1.27 dB |

” T w-__
(. | S

Date' 20.DEC. 2015 12:03.19

-
-
b [t e

Report Format Version: Rev. 01 Page No. : 69 of 563
FCC ID: UDX-60042010 Issued Date  : Mar. 04, 2016



SPORTON LAB. Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 7 / 5755 MHz

Spectrum | ||:|_:|3||
Ref Level 20,00 dém & RBW 1 MHz
joe ALL 30dB  SWT 1ms & YBW 3 MHz Mode Sweep
® 1Pk View
Mi1[1] 19.02 dBm
L0dfi 5.734565 GHz
- o1 6,886 BT U S— e QCC B 36.324167873 MHz2
i S e T piftl oy 0.00 dB
] f 41.159 MHz
-10 dBm
M)
=20 dBnr 02 -19.314 dBm L‘l

] i
| |
-30 dem -

%‘3]?,‘3,5.‘&'31,« Mm.h»i". Lok g

i bl
B ST

-50 dBm
-60 dBm
-70 dBm F2
Fi
i [l
CF 5.755 GHz 691 pts Span 100.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value |  Function | Function Result |
ML 1| 5,734565 GHz | -19,02 dém | | :
T1| 1] 5.73691 GHz | 1.67 dém | Occ Bw | 36.324167873 MHz
72| 1| 5.773234 GHz | 1.29 dém | _ .
D1 M1 1 41,159 MHz -0,00 d8 |

- :'L 4‘ -

Date: 20.DEC.2015 12:03:38
26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Chain 8 / 5755 MHz

ectrum | in'::l':ll
Ref Level 20,00 dém & RBW 1 MHz

po At 30dE  SWT 1ms & VBW 3 MHz Mode Sweep
@ 1Pk View

Mi[1] 20.11 dBm
5.734710 GHz

10 dBry

- " K . S o [ ] o 36.324167873 MHz

¥ o i AN Y Y R 0.09 dp

0-dlem / 40.870 MHz

-10 dBm

il
a0 4B e -20.191

' : |
-a0 dam [ !

i,
T \\"H Vi,

A g Ml il

et

-50 dBm

T i A

-60 dBm

=70 dBm

CF 5.755 GHz 691 pts Span 100.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value |  Function | Function Result |l
5.73471 GHz | ~20,11 dém | | f

5.73691 GHz | 0.52 dém | Occ Bw | 36.324167873 MHz
| 5.773234 GHz | 1.22 dém | _ :
D1 M1 40.87 MHz 0.09 d8 |

*r T w
(. b ]! S -

Date' 20 DEC. 2015 12:04:02

-
]
T

Report Format Version: Rev. 01 Page No. : 70 of 563

FCC ID: UDX-60042010 Issued Date  : Mar. 04, 2016



SPORTON LAB.

Report No.: FR590419-03AB
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /
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Chain 5/ 5180 MHz
Spectrum il’.‘E!l
Ref Level 20,00 dém & RBW 300 kHz
jo At 30dB SWT 1ms & YBW 1 MHz Mode Sweep
@ 1Pk View
l Mi[1] 19.01 dBm
5.1686087 GHz
10 dBm t 5
D1 5219 dBm . - e Oce Bw, | 17.887120116 MHz2
DB i H APl A V1] T‘H | 0.52 dB
; f . 23,1304 MHz
-10 dBm (JI ‘tl
1/ ",
AR S AMIEE iRt TAL X
=2f-dBrmr D2 -19.781 dBre N
1 M1,
30 dB e L
- m g =
et i T
! Wiy
-40 dBm ot e—

e,
i‘g"""l"ﬁw |
-50 dBm
-60 dBm
~70 dBm F2

F1 il
11
CF 5.18 GHz 691 pts Span 60.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value |  Function | Function Result !
M1 1| 5, 1686087 GHZ | -19,01 dém | _ =
T1| 1] 5.1711433 GHz | 0.15 dém | Occ Bw | 17.887120116 MHz
2| 1| 5.1800304 GHz | -1.71 dém |
D1l M1 1 23,1304 MHz -0.52 dB

Date' 20 DEC 2015 1410.45

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss4 VHT20 /
Chain 6 / 5180 MHz

|'-E'|
Ref Level 20,00 dém & RBW 300 kHz
jo ALt 30dB SWT 1ms & VBW 1MHz Mode Sweep
@ 1Pk View
‘ Mi[1] -18.65 dBm
5.1689565 GHz
10t D1 6.849 dBm v o0k B 17.887120116 MHz
0 dem e el h”uﬁ'ﬁ\f e 0.30 dB
: lf \ 22,7826 MHz
{
-10 dBm
Wil _IH l‘\ §
e 4 b
=20 oem D2 -19.151 -1E-n'-=1fﬁ=r &L
Lara MY "W A L
-30 dBm ,ﬁ Lt 11 ul o )
s W,
ﬂp—ﬁl“\“"‘ 4
-50 dBem
-60 dBm
-70 dBm F2
Fi |
I
CF 5.18 GHz 691 pts Span 60.0 MHz
(Marker ]
Type | Ref | Tre | X-value | y-value |  Function | Function Result |
M1 1| 5,1689565 GHz | ~18,65 dbm | [
T1| 1 5.1711433 GHz | 1.19 dém | Occ Bw | 17.887120116 MHz
2| 1| 5,1890304 GHz | -0.97 dém |
D1l M1 1 22,7826 MHz -0.30 dB
i T _ =
- -

Date' 20 DEC 2015 14/10:02

Report Format Version: Rev. 01

FCC ID: UDX-60042010

1 77 of 563
: Mar. 04, 2016

Page No.
Issued Date



SPORTON LAB. Report No.: FR590419-03AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss4 VHT20 /
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