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

FCC RADIO TEST REPORT

Applicant’s company

Motorola Solutions, Inc.

Applicant Address

One Motorola Plaza Holtsville, NY 11742 USA

FCCID

UZ7AP7522

Manufacturer’s company

Wistron NeWeb Corporation

Manufacturer Address

20 Park Avenue I, Hsinchu Science Park, Hsinchu 308, Taiwan, R.O.C.

Product Name

Oak External

Brand Name MOTOROLA
Model No. AP-7522
Test Rule 47 CFR FCC Part 15 Subpart C § 15.247

Test Freq. Range

2400 ~ 2483.5MHz

Received Date

Apr. 15, 2014

Final Test Date

Jun. 17, 2014

Submission Type

Original Equipment

Statement

Test result included is for the IEEE 802.11n, IEEE 802.11b/g and IEEE 802.11ac 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 C63.10-2009, 47 CFR FCC Part 15 Subpart C, KDB
558074 D01 v03r02, KDB 662911 D01 v02r01 and KDB644545 D01 v01r02

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

Report Format Version: Rev. 01



Report No.: FR441804-04AA

Table of Contents

1. CERTIFICATE OF COMPLIANGCE ........ceuuiitiiiiiiiii s eres e re s s e s s ea s rran s e rerreaa s e s e reanrera s eean s eans s reanee s rennrernnrernnes 1
2. SUMMARY OF THE TEST RESULT .......uiiiciieuiiieurirerrerurrsuurressressrerarsassssrssserenssensssessssresssenssrresssressserensrenssresssrrens 2
3. GENERAL INFORMATION ......iiuuiiieuieiierereerreerensssreasrerassrssssessssresreerssresssressssresseenssressssmesssrnessesmeresrrenrressnrrens 3
3.1. [ (T [UTox l BTN (o |- T OO P UOP P PPPPPPPPRIN 3
I Yot oYX Yol (=Y PP PUTP S POPPPPPPPPIRt 6
JCJRC N (o | o) /= (o] g o1 =Yo7\ o1 (=Y o T TP PUT S POUPPPPPTRIRt 7
[ 20 N (o o 1= (o g @ 4 1=Y B £=T e (=Y o T [ PR RTRRR 9
I T (o] o) (=N (o] A [T 1 FoTe L= OO P P TP PPUPPPPPRPONE 10
3.6, TADIE fOr TESHNG LOCTIONS. ... .eeieiieieeiiiee ettt a ekt e e bbbt 44 a bt e oo h b et e e bbb e e R b e e e eh b et e e b bt e e bt e e e aab e e e st et e e nnnre s 13
I OV (o] o113 (o] g {¥ o) oTe 1 11 a e J U] o ) £ TP P PP PO T PP PPPPPPI 13
3.8.  Table for Parameters of Test SOftWAIE SEHING .......coiiiiiiiiii e bbb s e e 14
3.9. EUT OPEIOtON AUING TS ...ttt h e e e h bt s bbb e e e h b et ook b e et e e bbb 444 a b et e e h b et e e bbb e e ea b e e e e aab e e e s bbb e e anbe e e e 16
B 70 10 TR B TU VA o =TT 18
I B I (=1 o) (Te U] (o] (o] T TP PP PP P ROV PP O PPPPPPI 20
N 1 =2 I =1 1 X S 23
4.1.  AC Power Line Conducted EmIsSiONS IMEASUIEMENT...........uuuiiiiiiiiiiiiis e sttt e e s st e e e e s s e e e s s s b e et e e e e s s s b eeaeeesasnbtraaeeeesnsarens 23
4.2, Maximum Conducted Output POWETr MEASUIEIMENT ...........iiiiiiiiiiii i s e e e e e e e e e e e sesesesesesaseaesaaaness 27
4.3. Power Spectral Density IMEASUIEMENT ........coiiiiiiiiiiiiie it e s e e s e e e e e e e e e e e e e e e s e s e seeeseseseseseseseseseseaesaaaness 40
4.4, 6dB Spectrum BANAWIATN MEASUIEMIENT ........uiiiiiiiiiiiiiiee ettt e e e s s e e e e e s s bbb e e e e e e e e sa bbb b e e e e e e sasbbbeeeeeesanbtbaeaeeeennns 60
4.5. Radiated EMISSIONS MEASUIEIMENT ... ..o a s s e s e s e s s e e e s e e e e e s e e e e e s e s e s e saaesesesasesasasasasanenasananens 75
4.6. ENNISSIONS IMEASUIEIMENT ... e e e e e e e e e e e e e e e a e e e s e e e eenenenenenenenenanenenenanananans 118
4.7. Fa a1 (=T o aTo =T o (U1 =10 41T o) TP PTPT PP 168
5. LIST OF MEASURING EQUIPIMENITS .......uiieuiiitiiemireeurirnsrererreussrensssrsssrrssrersssrsssssessmerenssenssresssresssenssrenssersnnres 169
6. MEASUREMENT UNGCERTAINTY......ciciiiiiiiieeiteiretereausreassere s rermsssessssrssnssrasserssrssssssensseresrresrressssresnreserenssrrennres 171
APPENDIX A. TEST PHOTOS ......iiciiiieuiiieiereireieseessrransere s sesussssasssresseerassenssrssssssessserensrenssressserensressereassrnees Al ~ A6
APPENDIX B. MAXIMUM PERMISSIBLE EXPOSURE .......cccuuiiiiiiieuiiriecrenrrersresssrensserensermssressssessssenssrensrssnennns B1 ~ B3
APPENDIX C. RADIATED EMISSION CO-LOCATION REPORT ..........coeiiiiiieiieiii i ererrrre srern s s s rean s erenseemnneens Cl~C3
Report Format Version: Rev. 01 Page No. siofii

FCC ID: UZ7AP7522 Issued Date  :Jul. 03, 2014



Report No.: FR441804-04AA

History of This Test Report

REPORT NO. VERSION DESCRIPTION ISSUED DATE
FR441804-04AA Rev. 01 Initial issue of report Jul. 03, 2014
Report Format Version: Rev. 01 Page No. i ofii

FCC ID: UZ7AP7522

Issued Date  :Jul. 03, 2014






Report No.: FR441804-04AA

2. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 15 Subpart C

Part Rule Section Description of Test Result Under Limit
4.1 15.207 AC Power Line Conducted Emissions Complies 7.10 dB
4.2 15.247(b)(3) Maximum Conducted Output Power Complies 5.05 dB
4.3 15.247(e) Power Spectral Density Complies 6.89 dB
4.4 15.247(a)(2) 6dB Spectrum Bandwidth Complies -

4.5 15.247(d) Radiated Emissions Complies 1.03 dB
4.6 15.247(d) Band Edge Emissions Complies 1.02dB
4.7 15.203 Antenna Requirements Complies -

Note: The PoE is for measurement only, would not be marketed.
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3. GENERAL INFORMATION
3.1. Product Details

IEEE 802.11n/ac

Items Description
Product Type WLAN (1TX,2TX, 1RX,2RX)
Radio Type Intentional Transceiver
Power Type From Power Adapter or POE
Modulation see the below table for IEEE 802.11 n/ac
Data Modulation For 802.11n: OFDM (BPSK / QPSK / 16QAM / 64QAM)

For 802.11ac: OFDM (BPSK / QPSK / 16QAM / 64QAM | 256QAM)

Data Rate (Mbps) see the below table for IEEE 802.11n/ac
Frequency Range 2400 ~ 2483.5MHz
Channel Number 11 for 20MHz bandwidth ; 7 for 40MHz bandwidth
Channel Band Width (99%) Mode 1 (Ant. 1 Dipole antenna / 3.17dBi)

For Non-beamforming mode:

17X: 802.11ac MCSO/Nss1 (VHT20): 18.16 MHz ;
802.11ac MCSO0/Nss1 (VHT40): 36.48 MHz

For Beamforming mode:

2TX: 802.11ac MCSO/Nss1 (VHT20): 18.08 MHz ;
802.11ac MCSO0/Nss1 (VHT40): 36.32 MHz

Mode 2 (Ant. 4 Panel antenna / 4.8dBi)

For Non-beamforming mode:

1TX: 802.11ac MCSO/Nss1 (VHT20): 18.72 MHz ;
802.11ac MCSO0/Nss1 (VHT40): 36.48 MHz

For Beamforming mode:

2TX: 802.11ac MCSO0/Nss1 (VHT20): 17.76 MHz ;
802.11ac MCSO0/Nss1 (VHT40): 36.32 MHz

Report Format Version: Rev. 01 Page No. 2 30f171
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Maximum Conducted Output Mode 1 (Ant. 1 Dipole antenna / 3.17dBi)

Power For Non-beamforming mode:

1TX: 802.11ac MCS0/Nss1 (VHT20): 20.68 dBm ;
802.1Tac MCSO/Nss1 (VHT40): 15.69 dBm

21X: 802.11ac MCSO/Nss1 (VHT20): 23.97 dBm ;
802.1Tac MCSO/Nss1 (VHT40): 17.35 dBm

For Beamforming mode:

21X: 802.11ac MCSO/Nss1 (VHT20): 24.00 dBm ;
802.11Tac MCSO/Nss1 (VHT40): 17.39 dBm

Mode 2 (Ant. 4 Panel antenna / 4.8dBi)

For Non-beamforming mode:

1TX: 802.11ac MCSO/Nss1 (VHT20): 21.47 dBm ;
802.1Tac MCSO/Nss1 (VHT40): 15.89 dBm

21X: 802.11ac MCSO/Nss1 (VHT20): 23.00 dBm ;
802.11Tac MCSO/Nss1 (VHT40): 17.30 dBm

For Beamforming mode:

21X: 802.11ac MCSO/Nss1 (VHT20): 23.14 dBm ;
802.1Tac MCSO0/Nss1 (VHT40): 17.43 dBm

Carrier Frequencies Please refer to section 3.4
Antenna Please refer to section 3.3
Report Format Version: Rev. 01 Page No. s 40f171
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IEEE 802.11b/g

Items Description
Product Type WLAN (1TX,2TX, 1RX,2RX)
Radio Type Intentional Transceiver
Power Type From Power Adapter or POE
Modulation DSSS for IEEE 802.11b ; OFDM for IEEE 802.11g

Data Modulation

DSSS (BPSK / QPSK / CCK) ; OFDM (BPSK / QPSK / 16QAM / 64QAM)

Data Rate (Mbps)

DSSS (1/ 2/ 5.5/11) ; OFDM (6/9/12/18/24/36/48/54)

Frequency Range

2400 ~ 2483.5MHz

Channel Number

11

Channel Band Width (99%)

Mode 1 (Ant. 1 Dipole antenna / 3.17dBi)
For Non-beamforming mode:

1TX: 11b: 12.24 MHz

2TX: 11b: 12.00 MHz

Mode 2 (Ant. 4 Panel antenna / 4.8dBi)
For Non-beamforming mode:

1TX: 11b: 12.00 MHz

2TX: 11b: 11.76 MHz

Maximum Conducted Output

Power

Mode 1 (Ant. 1 Dipole antenna / 3.17dBi)
For Non-beamforming mode:
1TX: 11b: 21.48 dBm ;
11g: 20.45 dBm
2TX: 11b: 22.79 dBm ;
11g: 23.95 dBm
For Beamforming mode:
2TX: 11g: 23.95 dBm
Mode 2 (Ant. 4 Panel antenna / 4.8dBi)
For Non-beamforming mode:
17X: 11b: 20.29 dBm ;
11g: 15.56 dBm
2TX: 11b: 22.55 dBm ;
119: 23.07 dBm
For Beamforming mode:
2TX: 11g: 23.07 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3
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ltems Description
Beamforming Function X With beamforming [ ] Without beamforming

Note : The beamforming function supports 802.11g/n/ac in 2400~2483.5MHz and 802.11a/n/ac in
5150~5250MHz/5725~5850MHz.

Antenna and Band width

Antenna Single (TX) Two (TX)

Band width Mode 20 MHz 40 MHz 20 MHz 40 MHz
IEEE 802.11b \ X \ X
IEEE 802.11¢g \" X \" X
IEEE 802.11n \ \ \ \

IEEE 802.11ac \ \ \' \"

IEEE 11n/ac Spec.

Number of
Protocol Data Rate / MCS
Transmit Chains (NTX)
802.11n (HT20) 1,2 MCS 0-15
802.11n (HT40) 1,2 MCS 0-15
802.11ac (VHT20) 1,2 MCS 0-9/Nss1-2
802.11ac (VHT40) 1,2 MCS 0-9/Nss1-2

Note 1: IEEE Std. 802.11n modulation consists of HT20 and HT40 (HT: High Throughput).
The EUT support HT20 and HT40.
Note 2: IEEE Std. 802.11ac modulation consists of VHT20, VHT40, VHT80 and VHT160 (VHT: Very High
Throughput). The EUT supports VHT20, VHT40 in 2.4GHz and VHT20, VHT40, VHT80 in 5GHz.
Note 3: Modulation modes consist of below configuration:
HT20/HT40: IEEE 802.11n, VHT20/VHT40: IEEE 802.11ac

3.2. Accessories

Power Brand Model Rating
Adapter Leader NU60-H120500-13 INPUT: 100-240V ~ 50/60Hz, 1.4A
OUTPUT: 12.0V, 5.0A

Report Format Version: Rev. 01
FCC ID: UZ7AP7522

Page No. :60f171
Issued Date : Jul. 03, 2014



Report No.: FR441804-04AA

3.3. Table for Filed Antenna

Antenna Cable | True Gain
Antenna
Ant. Brand Model Name ; Connector | Gain (dBi) | Loss (dBi) (dBi)
ype
2.4G| 5G [2.4G| 5G |2.4G| 5G
1 |MOTOROLA| ML-2452-APA2-01 Dipole RP-SMA Male [3.17|4.85| - - 13.1714.85
2 |MOTOROLA| ML-2452-HPA5-036 Dipole RP-SMA Male 3 5 - - 3 5
3 |MOTOROLA [ML-2452-APAG2A1-01 Dipole RP-SMA Male | 2.7 | 1.7 - - 127117
4 |MOTOROLA| ML-2452-PNA5-01R Panel N-ypeMale | 55| 6 | 0.7 |09 | 4.8 | 5.1

Note: Ant. 1~Ant. 4 are all have 4 same antennas for each. The EUT has two types of antenna. Only the
highest gain antenna was selected from each different type of antenna to test and record in this
report. Antenna 1 and 4 were selected to perform the test and recorded in this report.

<For 2.4GHz Band>
For IEEE 802.11b/g/n/ac mode (1TX,2TX/1RX,2RX):

The EUT can support 1TX, 2TX and TRX, 2RX functions.

For 1TX (Ant. 1)

Both Chain 1 and Chain 2 support transmit and receive functions, but only one of them will be used at one
time.

After evaluating, Chain 2 has been evaluated to be the worst case, so it's selected to record in this test
report.

For 17X (Ant. 4)

Both Chain 1 and Chain 2 support transmit and receive functions, but only one of them will be used at one
time.

After evaluating, Chain 1 has been evaluated to be the worst case, so it's selected to record in this test
report.

For 21X

Chain 1 and Chain 2 could transmit/receive simultaneously.
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<For 5GHz Band >

For IEEE 802.11a/n/ac mode (1TX,2TX/1RX,2RX):

The EUT can support 11X, 2TX and 1RX, 2RX functions.

For 1TX

Both Chain 1 and Chain 2 support fransmit and receive functions, but only one of them will be used at one
time.

After evaluating, Chain 2 has been evaluated to be the worst case, so it's selected to record in this test
report.

For 2TX

Chain 1 and Chain 2 could transmit/receive simultaneously.

O_" Chain 1 (connects to Ant. 1~Ant. 4)

Chain 2 (connects to Ant. 1~Ant. 4)

7
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3.4. Table for Carrier Frequencies

There are two bandwidth system:s.
For 20MHz bandwidth systems, use Channel 1~Channel 11.
For 40MHz bandwidth systems, use Channel 3~Channel 9.

Frequency Band Channel No. Frequency Channel No. Frequency
1 2412 MHz 7 2442 MHz
2 2417 MHz 8 2447 MHz

0400~2483.5MHz 3 2422 MHz 9 2452 MHz
4 2427 MHz 10 2457 MHz
5 2432 MHz 11 2462 MHz
6 2437 MHz - -

Report Format Version: Rev. 01 Page No.  :9of 171
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3.5. 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.

Test ltems Mode Data Rate | Channel Chain
AC Power Line Conducted Emissions | Normal Link - - -
Maximum Conducted Output Power | Non-beamforming Mode
2 (Ant. 1)
802.11ac VHT20 MCSO/Nss1 | 1/6/11 | 1 (Ant. 4)
1+2
2 (Ant. 1)
802.11ac VHT40 MCSO/Nss1 3/6/9 1 (Ant. 4)
1+2
2 (Ant. 1)
11b/BPSK 1 Mbps 1/6/11 1 (Ant. 4)
1+2
2 (Ant. 1)
11g/BPSK 6 Mbps 1/6/11 1 (Ant. 4)
1+2
Beamforming Mode
802.11ac VHT20 MCSO/Nss1 1/6/11 1+2
802.11ac VHT40 MCSO/Nss1 3/6/9 1+2
11g/BPSK 1 Mbps 1/6/11 1+2
Power Spectral Density Non-beamforming Mode
802.11n VHT20 MCSO/NssT | 1/6/11 2 (Ant. 1)
1 (Ant. 4)
802.11n VHT40 MCSO/Nss1 | 3/6/9 2 (Ant. 1)
1 (Ant. 4)
2 (Ant. 1)
11b/BPSK 1 Mbps 1/6/11 1 (Ant. 4)
1+2
Beamforming Mode
802.11n VHT20 MCSO0/Nss1 1/6/11 142
802.11n VHT40 MCSO/Nss1 3/6/9 142
6dB Spectrum Bandwidth Non-beamforming Mode
802.11n VHT20 MCSO/Nss1 | 1/6/11 2(Ant. 1)
1 (Ant. 4)
Report Format Version: Rev. 01 PageNo.  :100f171
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802.11n VHT40 MCSO/Nss1 | 3/6/9 2 (Ant. 1)
1 (Ant. 4)
2 (Ant. 1)
11b/BPSK 1 Mbps 1/6/11 1 (Ant. 4)
1+2
Beamforming Mode
802.1Tac VHT20 MCSO/Nss1 1/6/11 1+2
802.1Tac VHT40 MCSO/Nss1 3/6/9 1+2
Radiated Emissions 9kHz~1GHz Normal Link - - -
Radiated Emissions 1GHz~10™ Non-beamforming Mode
Harmonic 2 (Ant. 1)
802.11ac VHT20 MCSO0/Nss1 1/6/11
1 (Ant. 4)
802.11ac VHT40 MCSO/Nss1 | 3/6/9 2(Ant. 1)
1 (Ant. 4)
2 (Ant. 1)
11b/BPSK 1 Mbps 1/6/11 1 (Ant. 4)
1+2
Beamforming Mode
802.11ac VHT20 MCSO0/Nss1 1/6/11 1+2
802.11ac VHT40 MCSO0/Nss1 3/6/9 1+2
Band Edge Emissions 2 (Ant. 1)
802.11ac VHT20 MCSO0/Nss1 1/6/11 1 (Ant. 4)
1+2
2 (Ant. 1)
802.1Tac VHT40 MCSO/NssT 3/6/9 1 (Ant. 4)
1+2
2 (Ant. 1)
11b/BPSK 1 Mbps 1/6/11 1 (Ant. 4)
1+2
Note: VHT20/VHT40 covers HT20/HT40, due to same modulation.
Report Format Version: Rev. 01 Page No. - 11 of 171
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The following test modes were performed for all tests:

For Conducted Emission test:

Test Mode 1: Normal Link — EUT + Ant. 4 + Adapter

Test Mode 2: Normal Link - EUT + Ant. 4 + PoE

Mode 1 performed as worst case, it was recorded in this report.

For Radiated Emission below 1GHz test:

Test Mode 1: Normal Link - EUT standing + Ant. 4 + Adapter

Test Mode 2: Normal Link - EUT laying + Ant. 4 + Adapter

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

Test Mode 3: Normal Link - EUT standing + Ant. 4 + PoE

Mode 1 performed as worst case, it was recorded in this report.

For Radiated Emission above 1GHz test:

There are two test modes, one is EUT standing, and the other is EUT laying. After evaluating, EUT standing
has been evaluated to be the worst case. Consequently, measurements for Radiated Emission above
1GHz test will follow this same test mode.

Test Mode 1: CTX - EUT standing + Ant. 1

Test Mode 2: CTX - EUT standing + Ant. 4

For other tests:

Test Mode 1: CTX - Ant. 1

Test Mode 2: CTX - Ant. 4

For Co-location MPE and Radiated Emission Co-location Test:

The EUT could be applied with 2.4GHz WLAN function and 5GHz WLAN function; therefore Co-location
Maximum Permissible Exposure (Please refer 1o Appendix B) and Radiated Emission Co-location (please
refer to Appendix C) tests are added for simultaneously transmit between 2.4GHz WLAN function and 5GHz
WLAN function.
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3.6. 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.
03CHO01-CB SAC Hsin Chu 262045 IC 4086D
COO01-CB Conduction Hsin Chu 262045 IC 4086D
THO1-CB OVEN Room Hsin Chu - -
Open Area Test Site (OATS); Semi Anechoic Chamber (SAC).
3.7. Table for Supporting Units
For Test Site No: CO01-CB
Support Unit Brand Model FCC ID
Notebook*3 DELL E6430 DoC
For Test Site No: 03CHO1-CB (For Below 1GHz)
Support Unit Brand Model FCC ID
Notebook DELL M1330 E2K4965AGNM
Notebook DELL M1340 E2K4965AGNM
Notebook DELL E6430 DoC
For Test Site No: 03CHO1-CB (For Above 1GHz)
Support Unit Brand Model FCC ID
Notebook DELL M1330 E2K4965AGNM
For Test Site No: THO1-CB
Support Unit Brand Model FCCID
Notebook DELL E6430 DoC
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3.8. 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 Non-Beamforming Mode >

Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi/ 1TX)

Power Parameters of IEEE 802.11ac

Test Software Version Mtool_2.0.1.0
Frequency 2412 MHz 2437 MHz 2462 MHz
MCSO0/Nss1 VHT20 63 88 63
Frequency 2422 MHz 2437 MHz 2452 MHz
MCSO0/Nss1 VHT40 57 64 59
Power Parameters of IEEE 802.11b/g
Test Software Version Mtool_2.0.1.0
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11b 81 89 81
IEEE 802.11¢g 63 87 63
Mode 1 (Ant. 1 Dipole antenna / 3.17dBi/ 2TX)
Power Parameters of IEEE 802.11ac
Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
MCS0/Nss1 VHT20 60 86 58
Frequency 2422 MHz 2437 MHz 2452 MHz
MCSO/Nss1 VHT40 46 59 57
Power Parameters of IEEE 802.11b/g
Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11b 77 81 79
IEEE 802.11g 60 86 58
Report Format Version: Rev. 01 PageNo.  :140f171
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Mode 2 (Ant. 4 Panel antenna / 4.8dBi/ 1TX)

Power Parameters of IEEE 802.11ac

Test Software Version Mtool_2.0.1.0
Frequency 2412 MHz 2437 MHz 2462 MHz
MCSO/Nss1 VHT20 63 85 62
Frequency 2422 MHz 2437 MHz 2452 MHz
MCSO/Nss1 VHT40 57 64 58
Power Parameters of IEEE 802.11b/g
Test Software Version Mtool_2.0.1.0
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11b 77 81 79
IEEE 802.11g 63 84 62
Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 2TX)
Power Parameters of IEEE 802.11ac
Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
MCSO/Nss1 VHT20 59 81 58
Frequency 2422 MHz 2437 MHz 2452 MHz
MCSO0/Nss1 VHT40 51 57 51
Power Parameters of IEEE 802.11b/g
Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11b 72 79 76
IEEE 802.11¢g 59 81 58
Report Format Version: Rev. 01 Page No. - 15 0f 171
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<For Beamforming Mode >
Mode 1 (Ant. 1 Dipole antenna / 3.17dBi/ 2TX)
Power Parameters of IEEE 802.11ac

Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
MCS0/Nss1 VHT20 60 86 58
Frequency 2422 MHz 2437 MHz 2452 MHz
MCS0/Nss1 VHT40 46 59 57

Power Parameters of IEEE 802.11g

Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11g 60 86 58

Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 2TX)
Power Parameters of IEEE 802.11ac

Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
MCS0/Nss1 VHT20 60 82 58
Frequency 2422 MHz 2437 MHz 2452 MHz
MCSO/Nss1 VHT40 51 57 51

Power Parameters of IEEE 802.11g

Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11g 59 81 58
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3.9. 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.

The measured result was added array gain 10*log(2)=3.01dBi as worse case in beamforming mode.
For Radiated Mode:

The EUT was programmed to be in continuously transmitting mode.

The measured result was added array gain 10*log(2)=3.01dBi as worse case in beamforming mode.
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3.10. Duty Cycle

IEEE 802.11ac MCSO0/Nss1 VHT20

@ RBW 1 MHz Delta 2 [T1 ]
“VBW 1 MHz -48.97 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 1.950000 ms
20 Marker| 1 [T1
-9} 27 dBm
L10 50 000000 1
SGL
Delta i [T1 ]
o Moy il
Pugto A bl 1
-0 N I AFU o0 Tm
—--10
--20
—--30
3DB
L-40
--50
--60
--70
-80
Center 2.412 GHz 500 ps/

Date: 16.JUN.2014 18:40:03

IEEE 802.11ac MCSO/Nss1 VHT40

® RBW 1 MHz Delta 2 [T1 ]
“VBW 1 MHz -32.29 dB
Ref 20 dBm *Att 30 dB SWT 2.5 ms 980.000000 ps
20 Marker| 1 [T1
-27(21 dBm
10 eYallalalal aTalaBT]
- Delta L [T1 ] SeL
-10{00 dB
. L i o
--10
--20
--30
I
3DB
N
L-40
I-50
+-60
+-70
-80
Center 2.422 GHz 250 ps/

Date: 16.JUN.2014 18:40:53
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@ RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 5.32 dBm
Ref 20 dBm “Att 30 dB SWT 10 ms 8.640000 ms
20
L10
1 SGL
1 PKES X
N
10
--20
-30
3DB
--40
50
60
70
-80
Center 2.412 GHz 1 ms/
Date: 16.JUN.2014 18:38:23
@ RBW 1 MHz Delta 2 [T1 ]
“VBW 1 MHz -48.68 dB
Ref 20 dBm “Att 30 dB SWT 5 ms 2.090000 ms
20 Marker| 1 [T1
-9]39 dBm
10 1.110000 m
Delta i [T1 ] SeL
1 - PPN !
i by,
-0 ~O70poO0 M
|10
|20
|30
3DB
|40
|50
|60
|70
-80
Center 2.412 GHz 500 ps/
Date: 16.JUN.2014 18:39:10
Report Format Version: Rev. 01 Page No. - 19 of 171

FCC ID: UZ7AP7522 Issued Date  : Jul. 03, 2014



Report No.: FR441804-04AA

3.11. Test Configurations

3.11.1. AC Power Line Conduction Emissions Test Configuration

Test Mode: Mode 1

1

2 ] 3
EUT
LAN NB 2.4 G WLAN NB 5G WLAN NB
Item Connection Shield |Length(m)| Remark
1 AC power cable No 3.3m -
2 RJ-45 cable No 10m -
3 Console cable No 1.5m Load
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3.11.2. Radiation Emissions Test Configuration

Test Configuration: 30MHz ~1GHz / Test Mode: Mode 1

AC MAIN

|

y %
OE =

ltem Connection Shield | Length(m) | Remark
1 AC power cable No 3.3m -
2 Console cable No 1.5m Load
3 RJ-45 cable No 10m -
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Test Configuration: above 1GHz / Test Mode: Mode 1

AC MAIN
2
1
EUT
- J
NB
item Connection Shield | Length(m)
1 AC power cable No 3.3m
2 RJ-45 cable No 10m
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4. TEST RESULT

4.1. AC Power Line Conducted Emissions Measurement

4.1.1.

4.1.2.

4.1.3.

Limnit

For this product which is designed to be connected 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

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

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.

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.

4.1.5.

4.1.6.

Test Setup Layout

cm cm
— b—d s Hon-conductive Table
1 [ 1.5%x1Tm
1 ! /

J VIANREN

-
—1
-
]

33

4em

3
/ }, Conducting Ground Plane
e/ \ Extends At Least 0.5m

— Beyond EUT System Footprint

-—
k — 32

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) I/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.

Report Format Version: Rev. 01 Page No. s 24 0f 171
FCC ID: UZ7AP7522 Issued Date  : Jul. 03, 2014



Report No.: FR441804-04AA

4.1.7. Results of AC Power Line Conducted Emissions Measurement

Temperature 24°C Humidity 55%
Test Engineer Parody Lin Phase Line
Configuration Normal Link Test Mode Mode 1
a0 Lewvel (dBuv) Dare: 2014-04-30 Time: 023336
\ CISPR 22_B_QP
\ CISPR 22 B_AV
40
1 !
2l
1
Uiy ;
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit LISN Bead Cable
Freq Lewvel Limit Line Factor Lewvel Loss PolfPhase Eemark
MH= dBulf dB dBuVf de dBulf dE
1 0.15000 36.79 -19.21 56.00 0.15 36.48 0.16 LINE AVEFRAGE
2 0.15000 52.7% -1%3.22 66.00 0.15 52.47 0.16 LINE ar
2 0.17584 43.07 -11.61 54.68 0.15 42.7¢ 0.16 LINE AVEFRAGE
4 0.1758¢ 57.47 -7.21 64.68 0.15 57.16 0.16 LINE 1)
5 0.21279 53.36 -9.74 63.10 0.15 53.04 0.17 LINE 1)
6 0.21279 39.49 -13.61 52.10 0.15 39.17 0.17 LINE AYERAGE
7 0.25211 34.47 -17.22 51.69 0.15 34.15 0.17 LINE AYERAGE
g 0.25211 48.54 -13.15 61.69 0.15 48.22 0.17 LINE 1)
L] 0.28782 44.36 -16.22 60.59 0.15 44.04 0.17 LINE ap
10 0.28782 30.06 -20.52 50.59 0.15 29%.74  0.17 LINE RYERAGE
11 0.96328 11.45 -34.55 46.00 0.1 11.09 0.20 LINE RYERAGE
12 0.96328 16.69 -39.31 56.00 0.1 16.33 0.20 LINE u)
13 10.963% 31.13 -18.87 50.00 0.39 30.35 0.39 LINE AVERAGE
14 10.963% 36.04 -23.96 60.00 0.39 35.26 0.39 LINE ar
Report Format Version: Rev. 01 Page No. - 25 of 171

FCC ID: UZ7AP7522

Issued Date : Jul. 03, 2014



Report No.: FR441804-04AA

Temperature 24°C Humidity 55%
Test Engineer Parody Lin Phase Neutral
Configuration Normal Link Test Mode Mode 1
20 Level {(dBu') Drate: 20114-04-30 Time: 02:36:50

CISPR 22_E_QP

W" CISPR 22 B_AV

40

015 0.5 1 2 5 10 20 30
Frequency (MHz)

Over Limit LISN Read Cable
Freq Level Limit Line Factor Level Loss PolfPhase Remark

MH= dBEulf dB dBEulf dB dBEulf dB
1 0.15000 52. 72 -13.28 66.00 ©0.07 52 .49 ©0.16 NEUTEAL ap
2 0.15000 36.33 -19.67 56.00 ©.07 36.10 ©_16 NEUTEAL AYERAGE
[= 0.17¢78 57.53 -7.10 ¢4.64 ©0.07 57.30  0.16 NEUTEAL ap |
4 0.176¢78 43.24 -11.39 54.64 0.07 43.01 0.16 NEUTEAL AVERAGE
5 0.21167 52.65 -10.49 €3.14 ©0.07 52.41  0.17 NEUTEAL ap
[ 0.21167 26.55 -16.59 53.14 ©0.07 26.31  0.17 NEUTEAL AYERAGE
7 0.24814 4%.90 -12.92 £1.82 ©0.07 4%.66 0.17 NEUTEAL ap
] 0.24814 33.86 -17.96 51.82 ©0.07 33.62 0.17 NEUTEAL AYERAGE
9 0.28630 44 58 -16.05 60.63 ©0.07 44 34  ©0.17 NEUTEAL ap
10 0.28630 31.33 -19.30 50.63 ©0.07 31.09 ©_17 NEUTEAL AYERAGE
11 1.317 9.54 -36.46 46.00 ©0.09 9.23 0.22 NEUTEAL AVERAGE
12 1.317 14.97 -41.03 56.00 0.09 14.66 0.22 NEUTEAL ap
13 10.676 3009 -1% 91 50.00 0_28 29 42 0_39 NEUTRAL AYERAGE
14 10.676 35.15 -24_ 85 &0.00 028 3F4. 48  0_39 NEUTRAL ap
Note:
Level = Read Level + LISN Factor + Cable Loss.
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4.2. Maximum Conducted Output Power Measurement

4.2.1. Limit
For systems using digital modulation in the 2400-2483.5MHz, the limit for output power is 30dBm. The
limited has to be reduced by the amount in dB that the gain of the antenna exceed 6dBi. In case of
point-to-point operation, the limit has to be reduced by 1dB for every 3dB that the directional gain of the
antenna exceeds 6dBi.
4.2.2. Measuring Instruments and Setting
Please refer to section 5 of equipments list in this report. The following table is the setting of the power
meter.
Power Meter Parameter Setting
Bandwidth 50MHz bandwidth is greater than the EUT emission bandwidth
Detector Average
4.2.3. Test Procedures
1. Test was performed in accordance with KDB 558074 D01 v03r02 for Performing Compliance
Measurements on Digital Transmission Systems (DTS) - section 9.2.3.2 Method AVGPM-G
(Measurement using a gated RF average power meter).
2. Multiple antenna systems was performed in accordance with KDB 662911 D01 v02r01 Emissions
Testing of Transmitters with Multiple Outputs in the Same Band.
3. This procedure provides an alternative for determining the RMS output power using a broadband RF
average power meter with a thermocouple detector.
4.2.4. Test Setup Layout
4.2.5. Test Deviation
There is no deviation with the original standard.
4.2.6. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.
Report Format Version: Rev. 01 Page No. - 27 of 171

FCC ID: UZ7AP7522 Issued Date  : Jul. 03, 2014



Report No.:

FR441804-04AA

<For Non-Beamforming Mode >

4.2.7. Test Result of Maximum Conducted Output Power

Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11ac

Mode 1 (Ant. 1 Dipole
Test Date Jun. 16, 2014 Test Mode

antenna / 3.17dBi/ 1TX)

Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 2

Conducted Power Max. Limit
Channel Frequency (dBm) (dBm) Result
1 2412 MHz 15.19 30.00 Complies
6 2437 MHz 20.68 30.00 Complies
11 2462 MHz 14.89 30.00 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 2
Conducted Power Max. Limit
Channel Frequency (dBm) (dBm) Result
3 2422 MHz 13.94 30.00 Complies
6 2437 MHz 15.69 30.00 Complies
9 2452 MHz 14.28 30.00 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b/g

Mode 1 (Ant. 1 Dipole
Test Date Jun. 16, 2014 Test Mode

antenna / 3.17dBi/ 1TX)

Configuration IEEE 802.11b / Chain 2

Conducted Power Max. Limit
Channel Frequency (dBm) (dBm) Result
1 2412 MHz 19.66 30.00 Complies
6 2437 MHz 21.48 30.00 Complies
11 2462 MHz 19.29 30.00 Complies
Configuration IEEE 802.11g / Chain 2
Conducted Power Max. Limit
Channel Frequency (dBm) (dBm) Result
1 2412 MHz 15.18 30.00 Complies
6 2437 MHz 20.45 30.00 Complies
11 2462 MHz 14.87 30.00 Complies
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Temperature 22°C Humidity 55%

Test Engineer Wen Chao Configurations IEEE 802.11ac

Mode 1 (Ant. 1 Dipole
antenna / 3.17dBi / 2TX)

Test Date Jun. 16, 2014 Test Mode

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 14.24 14.21 17.24 30.00 Complies
6 2437 MHz 21.51 20.32 23.97 30.00 Complies
11 2462 MHz 13.56 13.54 16.56 30.00 Complies

Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dI.3 Result
Chain 1 Chain 2 Total (dBm)
3 2422 MHz 11.33 11.23 14.29 30.00 Complies
2437 MHz 14.35 14.32 17.35 30.00 Complies
2452 MHz 13.77 13.75 16.77 30.00 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b/g

Mode 1 (Ant. 1 Dipole
Test Date Jun. 16, 2014 Test Mode

antenna / 3.17dBi / 2TX)

Configuration IEEE 802.11b / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 19.04 18.71 21.89 30.00 Complies
6 2437 MHz 20.11 19.42 22.79 30.00 Complies
11 2462 MHz 19.42 18.67 22.07 30.00 Complies
Configuration IEEE 802.11g / Chain 1 + Chain 2
Conducted Power (dBm) Max. Limit
Channel Frequency dI.3 Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 14.35 14.23 17.30 30.00 Complies
6 2437 MHz 21.49 20.31 23.95 30.00 Complies
11 2462 MHz 13.75 13.52 16.65 30.00 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11ac

Mode 2 (Ant. 4 Panel antenna /
Test Date Jun. 17, 2014 Test Mode

4.8dBi/ 1TX)

Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 / Chain 1

Conducted Power Max. Limit
Channel Frequency (dBm) (dBm) Result
1 2412 MHz 15.61 30.00 Complies
6 2437 MHz 21.47 30.00 Complies
11 2462 MHz 14.87 30.00 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1
Conducted Power Max. Limit
Channel Frequency (dBm) (dBm) Result
3 2422 MHz 14.77 30.00 Complies
6 2437 MHz 15.89 30.00 Complies
9 2452 MHz 14.51 30.00 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b/g
Mode 2 (Ant. 4 Panel antenna /
Test Date Jun. 17, 2014 Test Mode
4.8dBi / 1TX)
Configuration IEEE 802.11b / Chain 1
Conducted Power Max. Limit
Channel Frequency (dBm) (dBm) Result
1 2412 MHz 19.38 30.00 Complies
6 2437 MHz 20.29 30.00 Complies
11 2462 MHz 19.59 30.00 Complies
Configuration IEEE 802.11g / Chain 1
Conducted Power Max. Limit
Channel Frequency (dBm) (dBm) Result
1 2412 MHz 15.56 30.00 Complies
6 2437 MHz 15.48 30.00 Complies
11 2462 MHz 14.82 30.00 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11ac

Mode 2 (Ant. 4 Panel antenna
Test Date Jun. 17, 2014 Test Mode

/ 4.8dBi / 2TX)

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 14.7 14.41 17.57 30.00 Complies
6 2437 MHz 20.37 19.58 23.00 30.00 Complies
11 2462 MHz 13.69 13.83 16.77 30.00 Complies
Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2
Conducted Power (dBm) Max. Limit
Channel Frequency dI.3 Result
Chain 1 Chain 2 Total (dBm)
3 2422 MHz 13.03 12.78 15.92 30.00 Complies
2437 MHz 14.44 14.13 17.30 30.00 Complies
2452 MHz 12.70 12.54 15.63 30.00 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b/g

Mode 2 (Ant. 4 Panel antenna
Test Date Jun. 17, 2014 Test Mode

/ 4.8dBi / 2TX)

Configuration IEEE 802.11b / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 17.94 17.58 20.77 30.00 Complies
6 2437 MHz 19.84 19.21 22.55 30.00 Complies
11 2462 MHz 18.75 18.35 21.56 30.00 Complies
Configuration IEEE 802.11g / Chain 1 + Chain 2
Conducted Power (dBm) Max. Limit
Channel Frequency dI.3 Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 14.74 14.43 17.60 30.00 Complies
6 2437 MHz 20.46 19.62 23.07 30.00 Complies
11 2462 MHz 13.83 13.74 16.80 30.00 Complies
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<For Beamforming Mode >

Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11ac

Mode 1 (Ant. 1 Dipole
Test Date Jun. 16, 2014 Test Mode

antenna / 3.17dBi / 2TX)

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 14.31 14.24 17.29 29.82 Complies
6 2437 MHz 21.56 20.33 24.00 29.82 Complies
11 2462 MHz 13.58 13.56 16.58 29.82 Complies

Note: [yiwontional in = G+ 10 /{)g(j\:lv“,‘l/l,v‘\:\_)=6.18dBi > 6dBi,So Limit =30-(6.18-6)=29.82dBm

Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dI.3 Result
Chain 1 Chain 2 Total (dBm)
3 2422 MHz 11.38 11.26 14.33 29.82 Complies
2437 MHz 14.39 14.36 17.39 29.82 Complies
2452 MHz 13.81 13.72 16.78 29.82 Complies

Note: DH'(’('!H)HU/;{(HH - G;l\"!'-l' m /Og(.“\",;‘\‘r/!\'r,\;\') =6.18dBi >6dBi,So Limit =30-(6.18-6)=29.82dBm
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11¢g

Mode 1 (Ant. 1 Dipole
Test Date Jun. 16, 2014 Test Mode

antenna / 3.17dBi / 2TX)

Configuration IEEE 802.11g / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 14.35 14.23 17.30 29.82 Complies
6 2437 MHz 21.49 20.31 23.95 29.82 Complies
11 2462 MHz 13.75 13.52 16.65 29.82 Complies

Note: fyiuaotionl in = G+ 10 I()g(i\",.;,\-y/f\'rgx) =6.18dBi >6dBi,So Limit =30-(6.18-6)=29.82dBm
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11ac

Mode 2 (Ant. 4 Panel antenna
Test Date Jun. 17, 2014 Test Mode

/ 4.8dBi / 2TX)

Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dI.3 Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 14.75 14.54 17.66 28.19 Complies
6 2437 MHz 20.62 19.58 23.14 28.19 Complies
11 2462 MHz 13.88 13.99 16.95 28.19 Complies

Note: Directional gain =

Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1 + Chain 2

Gort 10 log(*\"m /,\;“)=6.1 8dBi >6dBi,S0 Limit =30-(7.81-6)=28.19dBm

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (dBm)
3 2422 MHz 13.34 12.97 16.17 28.19 Complies
2437 MHz 14.58 14.25 17.43 28.19 Complies
2452 MHz 12.96 12.75 15.87 28.19 Complies

Note: Dii'&'fiona/guin - G,;\"j"l' m Iog(jv‘"‘\,rm,r“) =6.18dBi >6dBi,So Limit =30-(7.81-6)=28.19dBm
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11¢g

Mode 2 (Ant. 4 Panel antenna
Test Date Jun. 17, 2014 Test Mode

/ 4.8dBi / 2TX)

Configuration IEEE 802.11g / Chain 1 + Chain 2

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (dBm)
1 2412 MHz 14.74 14.43 17.60 28.19 Complies
6 2437 MHz 20.46 19.62 23.07 28.19 Complies
11 2462 MHz 13.83 13.74 16.80 28.19 Complies

Note: Dirﬂ'fiona/guin = G.‘IW' + m ’Og(:‘V,-t.\'r/f\'rxx) =6.18dBi >6dBi,So Limit =30-(7.81-6)=28.19dBm
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4.3. Power Spectral Density Measurement

4.3.1. Limit

For digitally modulated systems, the power spectral density conducted from the intentional radiator to

the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous

tfransmission.

4.3.2. 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.
Specirum Parameter Sefting
Attenuation Auto
Span Frequency Set the span to 1.5 times the DTS channel bandwidth.
RBW 3 kHz < RBW < 100kHz
VBW = 3 x RBW
Detector Peak
Trace Max Hold
Sweep Time Auto couple

4.3.3. Test Procedures

1.

5.

Test was performed in accordance with KDB 558074 D01 v03r02 for Performing Compliance
Measurements on Digital Transmission Systems (DTS) - section 10.2 Method PKPSD (peak PSD) and
KDB 662911 D01 v02r01 section In-Band Power Spectral Density (PSD) Measurements option (b)
Measure and sum spectral maximal across the outputs.

Use this procedure when the maximum conducted output power in the fundamental emission is
used to demonstrate compliance. The EUT must be configured to transmit continuously at full power
over the measurement duration.

Ensure that the number of measurement points in the sweep = 2 x span/RBW (use of a greater
number of measurement points than this minimum requirement is recommended).

Use the peak marker function to determine the maximum level in any 3 kHz band segment within
the fundamental EBW.

The resulting PSD level must be < 8 dBm.

4.3.4. Test Setup Layout

Spectrum Analyzer EUT
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4.3.5. Test Deviation

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

The EUT was programmed to be in continuously transmitting mode.
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4.3.7. Test Result of Power Spectral Density

<For Non-Beamforming Mode >

Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11ac
Test Mode Mode 1 (Ant. 1 Dipole antenna / 3.17dBi / 1TX)

Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 2

Channel Frequency SRR LS ey iy Kl Result
(dBm/3kHz) (dBm/3kHz)
1 2412 MHz -10.09 8.00 Complies
6 2437 MHz -4.81 8.00 Complies
11 2462 MHz -10.15 8.00 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 2
Power Density | power Density Limit
Channel Frequenc Result
quency (dBm/3kHz) (dBm/3kHz)
3 2422 MHz -13.18 8.00 Complies
6 2437 MHz -11.06 8.00 Complies
9 2452 MHz -13.76 8.00 Complies
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Temperature

22°C

Humidity

55%

Test Engineer

Wen Chao

Configurations

IEEE 802.11b

Test Mode

Mode 1 (Ant. 1 Dipole antenna / 3.17dBi / 1TX)

Configuration IEEE 802.11b / Chain 2

Power Density | power Density Limit
Channel Frequenc Result
quency (dBm/3kHz) (dBm/3kHz)
1 2412 MHz -2.48 8.00 Complies
6 2437 MHz -1.77 8.00 Complies
11 2462 MHz -2.70 8.00 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b
Test Mode Mode 1 (Ant. 1 Dipole antenna / 3.17dBi / 2TX)

Configuration IEEE 802.11b / Chain 1 + Chain 2

Power Density (dBm/3kHz itv Limi
Channel | Frequency ( ) PoweéBDer;T(ltl-\l/ Lot Result
Chain 1 Chain 2 Total (dBm/3kHz)
1 2412 MHz -4.16 -3.88 -1.01 7.82 Complies
6 2437 MHz -3.28 -2.83 -0.04 7.82 Complies
11 2462 MHz -4.67 -4.25 -1.44 7.82 Complies
Note: it — \ | }=6.18dBi >6dBi,So Limit =8-(6.18-6)=7.82dB
ot Directional gain = Gy + 10 log(Nya/Nsg I >6dBi,So Limit =8-(6.18-6) m
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Temperature

22°C

Humidity

55%

Test Engineer

Wen Chao

Configurations

IEEE 802.11ac

Test Mode

Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 1TX)

Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 / Chain 1

Power Density | power Density Limit
Channel Frequenc Result
quency (dBm/3kHz) (dBm/3kHz)
1 2412 MHz -10.42 8.00 Complies
6 2437 MHz -3.35 8.00 Complies
11 2462 MHz -11.53 8.00 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1
Power Density | power Density Limit
Channel Frequenc Result
qrency (dBm/3kHz) (dBm/3kHz)
3 2422 MHz -12.75 8.00 Complies
6 2437 MHz -12.84 8.00 Complies
9 2452 MHz -13.13 8.00 Complies
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Temperature

22°C

Humidity

55%

Test Engineer

Wen Chao

Configurations

IEEE 802.11b

Test Mode

Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 1TX)

Configuration IEEE 802.11b / Chain 1

Power Density | power Density Limit
Channel Frequenc Result
quency (dBm/3kHz) (dBm/3kHz)
1 2412 MHz -3.38 8.00 Complies
6 2437 MHz -2.38 8.00 Complies
11 2462 MHz -3.60 8.00 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b
Test Mode Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 2TX)

Configuration IEEE 802.11b / Chain 1 + Chain 2

Power Density (dBm/3kHz itv Limi
Channel | Frequency ( ) PoweéBDer;T(ltl-\l/ Lot Result
Chain 1 Chain 2 Total (dBm/3kHz)
1 2412 MHz -5.16 -5.73 -2.43 6.19 Complies
6 2437 MHz -3.59 -3.84 -0.70 6.19 Complies
11 2462 MHz -4.78 -5.24 -1.99 6.19 Complies
Note: Niyonf! A \ | y=7.81dBi >6dBi,So Limit =8-(7.81-6)=6.19dB
ot Directional gain = Gy + 10 log(Nya/Nsg | >6dBi,So Limit =8-(7.81-6) m
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<For Beamforming Mode >

Temperature 22°C
Wen Chao Configurations
Mode 1 (Ant. 1 Dipole antenna / 3.17dBi / 2TX)

Humidity 55%
IEEE 802.11ac

Test Engineer
Test Mode

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

Channel | Frequency et ) Power Density Limit Result
Chain 1 Chain 2 Total (dBm/3kHz)
1 2412 MHz -11.30 -11.46 -8.37 7.82 Complies
6 2437 MHz -4.41 -5.46 -1.89 7.82 Complies
11 2462 MHz -11.88 -12.26 -9.06 7.82 Complies
Note: D”'(’('ﬁ()”ﬂ/gum = G.‘I\"f' + m /OK(-"VJ.\'I/N.\Z\_‘) =6.18dBi >6dBi,So Limit =8-(6.18-6)=7.82dBm
Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2
Channel | Frequency Power Density (Bm/3K2) Power Density Limif Result
Chain 1 Chain 2 Total (dBm/3kHz)
3 2422 MHz -17.45 -16.05 -13.68 7.82 Complies
2437 MHz -14.27 -11.78 -9.84 7.82 Complies
2452 MHz -13.25 -14.24 -10.71 7.82 Complies

Note: Dirﬁ('m)”ﬂ[ g(”'” = G"r\.‘!. + m /‘)g(-"v.-l.\‘!'/f F'“) =6.18dBi >6dBi,So Limit =8-(6.18-6)=7.82dBm
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Temperature 22°C
Wen Chao Configurations
Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 2TX)

Humidity 55%
IEEE 802.11ac

Test Engineer
Test Mode

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

Channel | Frequency et ) Power Density Limit Result
Chain 1 Chain 2 Total (dBm/3kHz)
1 2412 MHz -11.23 -10.94 -8.07 6.19 Complies
6 2437 MHz -5.07 -6.90 -2.88 6.19 Complies
11 2462 MHz -12.43 -11.03 -8.66 6.19 Complies
Note: Dii‘(’('li()!lﬂ/guffl = G.‘IW' + m /(?X(-"\"‘-i.\"f/f\"x\_‘) =6.18dBi >6dBi,So Limit =8-(7.81-6)=6.19dBm
Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2
Channel | Frequency Power Density (Bm/3K2) Power Density Limif Result
Chain 1 Chain 2 Total (dBm/3kHz)
3 2422 MHz -15.65 -14.34 -11.94 6.19 Complies
2437 MHz -15.49 -10.87 -9.58 6.19 Complies
2452 MHz -13.99 -13.98 -10.97 6.19 Complies

Note: D"'(J('”‘O”Ul g(”'n = G"’\_‘!, + m /()g(“.\v':[l\,!_/j. "w‘ =6.18dBi >6dBi,So Limit =8-(7.81-6)=6.19dBm

Note: All the test values were listed in the report.

For plots, only the channel with worse result was shown.
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<For Non-Beamforming Mode >
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi/ 1TX)
Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2437 MHz / Chain 2

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -4.81 dBm

Ref 20 dBm *Att 30 dB SWT 3.4 s 2.437000000 GHz

20 Offget 1 ¢iB
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Date: 16.JUN.2014 17:20:50
Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / 2437 MHz / Chain 2

@ “RBW 3 KkHz Marker 1 [T1 ]
“VBW 30 kHz -11.06 dBm
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Power Density Plot on Configuration IEEE 802.11b / 2437 MHz / Chain 2

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -1.77 dBm
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Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi/ 2TX)
Power Density Plot on Configuration IEEE 802.11b / 2437 MHz / Chain 1

@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -3.28 dBm
Ref 20 dBm *Att 30 dB SWT 3.4 s 2.435740000 GHz
20 Offget 1 ¢B
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y \\{ 3DB
--40 ‘}J lb
Wl v
+-70
-80
Center 2.437 GHz 3 MHz/ Span 30 MHz
Date: 16.JUN.2014 17:30:17
Power Density Plot on Configuration IEEE 802.11b / 2437 MHz / Chain 2
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -2.83 dBm
Ref 20 dBm “Att 30 dB SWT 3.4 s 2.437480000 GHz
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Date: 16.JUN.2014 17:31:07
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Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 1TX)

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2437 MHz / Chain 1

@ “RBW 3 kHz
“VBW 30 kHz

Ref 20 dBm “Att 30 dB SWT 3.4 s
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Span 30 MHz

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / 2422 MHz / Chain 1
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Power Density Plot on Configuration IEEE 802.11b / 2437 MHz / Chain 2
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Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 2TX)
Power Density Plot on Configuration IEEE 802.11b / 2462 MHz / Chain 1
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Power Density Plot on Configuration IEEE 802.11b / 2462 MHz / Chain 2
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<For Beamforming Mode >
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi / 2TX)
Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2437 MHz / Chain 1
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2437 MHz / Chain 2
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / 2437 MHz / Chain 1
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / 2437 MHz / Chain 2
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Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 2TX)
Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2437 MHz / Chain 1
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2437 MHz / Chain 2
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / 2437 MHz / Chain 1
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / 2437 MHz / Chain 2
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4.4. 6dB Spectrum Bandwidth Measurement
4.4.1. Limit

For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

4.4.2. 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.
Specirum Parameters Setting
Attenuation Auto
Span Frequency > 6dB Bandwidth
RBW 100kHz
VBW > 3 X RBW
Detector Peak
Trace Max Hold
Sweep Time Auto

4.4.3. Test Procedures

For Radiated 6dB Bandwidth Measurement:

1. The fransmitter was radiated to the spectrum analyzer in peak hold mode.

2. Test was performed in accordance with KDB 558074 D01 v03r02 for Performing Compliance
Measurements on Digital Transmission Systems (DTS) - section 8.0 DTS bandwidth=> 8.1 Option 1.

3. Multiple antenna system was performed in accordance with KDB 662911 DOT v02r01 Emissions
Testing of Transmitters with Multiple Outputs in the Same Band.

4. Measured the spectrum width with power higher than 6dB below carrier.

4.4.4. Test Setup Layout

For Radiated 6dB Bandwidth Measurement:

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

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

The EUT was programmed to be in continuously transmitting mode.
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4.4.7.

Test Result of 6dB Spectrum Bandwidth

<For Non-Beamforming Mode >

Temperature

22°C

Humidity

55%

Test Engineer

Wen Chao

Configurations

I[EEE 802.11ac

Test Mode

Mode 1 (Ant. 1 Dipole antenna / 3.17dBi/ 1TX)

Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 2

. 99% Occupied T
Channel Frequency Cely Eelielieii Bandwidth Min. Limit Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 17.60 17.76 500 Complies
6 2437 MHz 17.20 18.16 500 Complies
11 2462 MHz 17.36 17.76 500 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 2
. 99% Occupied s
Channel Frequency b B i Bandwidth bali, ] Test Result
(MHz) (kHz)
(MHz)
3 2422 MHz 35.68 36.16 500 Complies
6 2437 MHz 35.20 36.16 500 Complies
9 2452 MHz 36.48 36.48 500 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b
Test Mode Mode 1 (Ant. 1 Dipole antenna / 3.17dBi/ 1TX)
Configuration IEEE 802.11b / Chain 2
. 99% Occupied S
Channel Frequency Cely Baentel Bandwidth iyt i Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 8.08 11.76 500 Complies
6 2437 MHz 8.96 12.24 500 Complies
11 2462 MHz 8.64 11.92 500 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b
Test Mode Mode 1 (Ant. 1 Dipole antenna / 3.17dBi / 2TX)
Configuration IEEE 802.11b / Chain 1 + Chain 2
. 99% Occupied S
Channel Frequency Cely Baentel Bandwidth iyt i Test Result
(MH2) (kH2)
(MHz)
1 2412 MHz 8.08 11.84 500 Complies
6 2437 MHz 8.96 12.00 500 Complies
11 2462 MHz 8.64 11.92 500 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11ac
Test Mode Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 1TX)

Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1

. 99% Occupied s
Channel Frequency b B i Bandwidth bl ] Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 17.60 17.76 500 Complies
6 2437 MHz 17.60 18.72 500 Complies
11 2462 MHz 16.96 17.76 500 Complies
Configuration IEEE 802.11ac MCS0O/Nss1 VHT40 / Chain 1
. 99% Occupied T
Channel Frequency Cely Eelielieii Bandwidth Min. Limit Test Result
(MHz) (kHz)
(MHz)
3 2422 MHz 36.48 36.16 500 Complies
6 2437 MHz 36.48 36.48 500 Complies
9 2452 MHz 35.84 36.32 500 Complies
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Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b
Test Mode Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 1TX)
Configuration IEEE 802.11b / Chain 1
. 99% Occupied S
Channel Frequency Cely Baentel Bandwidth iyt i Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 8.56 11.84 500 Complies
6 2437 MHz 9.04 12.00 500 Complies
11 2462 MHz 8.56 11.60 500 Complies
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FCC ID: UZ7AP7522

Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11b
Test Mode Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 2TX)
Configuration IEEE 802.11b / Chain 1 + Chain 2
. 99% Occupied S
Channel Frequency Cely Baentel Bandwidth iyt i Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 8.16 11.44 500 Complies
6 2437 MHz 8.08 11.76 500 Complies
11 2462 MHz 8.08 11.68 500 Complies
Report Format Version: Rev. 01 Page No. s 66 0f 171
Issued Date  : Jul. 03, 2014




Report No.: FR441804-04AA

<For Beamforming Mode >

Temperature 22°C Humidity 55%
Test Engineer Wen Chao Configurations IEEE 802.11ac
Test Mode Mode 1 (Ant. 1 Dipole antenna / 3.17dBi / 2TX)

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

. 99% Occupied s
Channel Frequency b B i Bandwidth bl ] Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 17.60 17.76 500 Complies
6 2437 MHz 17.60 18.08 500 Complies
11 2462 MHz 16.72 17.76 500 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1 + Chain 2
. 99% Occupied T
Channel Frequency Cely Eelielieii Bandwidth Min. Limit Test Result
(MHz) (kHz)
(MHz)
3 2422 MHz 35.04 36.32 500 Complies
6 2437 MHz 35.36 36.16 500 Complies
9 2452 MHz 35.84 36.32 500 Complies
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Temperature

22°C

Humidity

55%

Test Engineer

Wen Chao

Configurations

IEEE 802.11ac

Test Mode

Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 2TX)

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

. 99% Occupied s
Channel Frequency b B i Bandwidth bl ] Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 17.60 17.76 500 Complies
6 2437 MHz 17.60 17.76 500 Complies
11 2462 MHz 16.32 17.76 500 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1 + Chain 2
. 99% Occupied T
Channel Frequency Cely Eelielieii Bandwidth Min. Limit Test Result
(MHz) (kHz)
(MHz)
3 2422 MHz 35.04 36.16 500 Complies
6 2437 MHz 35.84 36.32 500 Complies
9 2452 MHz 36.16 36.32 500 Complies
Note: All the test values were listed in the report.
For plots, only the channel with worse result was shown.
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<For Non-Beamforming Mode >
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi)
6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2437 MHz / Chain 2

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -0.83 dB
Ref 97 dBuv “Att O dB SWT 5 ms 17.200000000 MHz

oBW 18[.160000p00 MHz
90 Marker| 1 [T1 =

£ A
D1 85.634 dBpl 80.p9 dBuV

2|-428200Pp00 GHz
. L L . -
TEV) LSRR & e =
i 70.50 dBupV
2

2|.427880p00 GHz

mp 2| LTL OB\]
70.49 dBuv
1 446040Pp00 GHz
W

F1 |
Lo

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 16.JUN.2014 18:19:02

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / 2437 MHz / Chain 2

@ *“RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.15 dB
Ref 97 dBuv “Att O dB SWT 10 ms 35.200000000 MHz

BW 36[. 160000p00 MHz
oo arkerl 1 [T1
74.82 dBpV
2|.419400p00 GHz

o me—H-FF—oBit
TEW D1 78572 dBj
W\L« M 71.p0 dBpv
D2 7R.572 n-lA,MM { 'lvllw,_ﬂ. . 2 ol 418920bco cH
70 smp 2| TTT OB
70.p9 dBuV
6o 2|. 45508000 GHz

20
10
F2
F1 |
[ \ \
Center 2.437 GHz 8 MHz/ Span 80 MHz
Date: 16.JUN.2014 18:20:30
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6 dB Bandwidth Plot on Configuration IEEE 802.11b / 2412 MHz / Chain 2

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.80 dB
Ref 97 dBuv “Att O dB SWT 5 ms 8.080000000 MHz

OBW 11|.760000p00 MHz
90 Marker| 1 [T1

D1 86.6[16 dBp 1 dry
2|-407920p00 GHz
o no dn a1 dhy, YA
TEW et E e
T2 68.83 dBuV
T K 2| 406240p00 GHz
70 4

U u Temp 2| LTL OB|]
74_D2 dBuv

2|.418000Pp00 GHz

m i

-0

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 16.JUN.2014 18:16:40

6 dB Bandwidth Plot on Configuration IEEE 802.11b / 2412 MHz / Chain 1 + Chain 2

@ *“RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.77 dB
Ref 97 dBuv *Att 0 dB SWT 5 ms 8.080000000 MHz

OBW 11|.840000p00 MHz

90 Marker| 1 [T1
D1 88.236 dBp! BZ_P6 dBQ

o N '1 M,{ 2} 407920D00_Gtiz

|
" n =
= ——Femp—FFoBth
70.p8 dBuv
u

2|.406160p00 GHz
\\ Temp 2| LTL OB|]

74.p5 dBuv

. 418000Pp00 GHz
40 A k(" 3DB

W‘\LWW ““”W

N

M v"'\;‘A"\;
20
10
H2
FL
-o.
Center 2.412 GHz 4 MHz/ Span 40 MHz
Date: 16.JUN.2014 18:04:40
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Mode 2 (Ant. 4 Panel antenna / 4.8dBi)
6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2462 MHz / Chain 1

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 2.33 dB
Ref 97 dBuv “Att O dB SWT 5 ms 16.960000000 MHz

BW 17].760000p00 MHz
| oo. arkerl 1 [T1
72.89 dBpV
2| 453840p00 GHz

e DT 78.705 dBp emp—i
71.$7 dBpV
T 2
D2 72705 giihvdaebe @"’W"{ =
70 emp 2| TTT OB\
72_p5 dBpV
o 2|. 470960p00_GHz

L \

|
Lo.
| |

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 17.JUN.2014 22:38:21

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / 2452 MHz / Chain 1

@ *“RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -0.50 dB
Ref 97 dBuv “Att O dB SWT 10 ms 35.840000000 MHz

BW 36[.320000p00 MHZz
oo rkerl 1 [T1
72.B6 dBpV
2| 434400p00 GHz

— e
D1 76.6 dBu = T T

. 433920p00 GHz

2)
= D2 8
7o emp 2] LT1 OBV1
71.B6 dBuV
o 2| 470240p00_GHz

"
bt Wiy,

20
10
F2
F1 |
[ \ \
Center 2.452 GHz 8 MHz/ Span 80 MHz
Date: 17.JUN.2014 22:40:22
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6 dB Bandwidth Plot on Configuration IEEE 802.11b /2412 MHz / Chain 1

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -0.21 dB
Ref 97 dBuv “Att O dB SWT 5 ms 8.560000000 MHz

oBwW 11].840000p00 MHz
90 Marker| 1 [T1

£ A
D1 85.871 dBp 80.50 dppv|EM

| 2|-407920p00 GHz
s ol o S Uy Jorozope

TEW| T UPHE L L= X
69.56 dBpV
T T2 2| 406080p00 GHz
L0 I 'd
U Temp 2| LTL OB|]
70.47 dBpV
| co. 2|.417920p00_GHz
50

WJ\ VW o e

L, |

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 17.JUN.2014 22:36:45

6 dB Bandwidth Plot on Configuration IEEE 802.11b / 2437 MHz / Chain 1 + Chain 2

@ *“RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz ~0.28 dB
Ref 97 dBuv “Att 0 dB SWT 5 ms 8.080000000 MHz
0BW 11]-760000p00 MHz

oo Marker| 1 [T1

D1 88.06 dBp ] s2—p3—dB
”,U')\H HM.U 2|.432920p00 GHz
— D2 82.06 dBj W \ Lty — =

75.p0 dBuv
2| 431000p00 GHz

—
72
I %
70 v U Temp 2| TTT OB(]
69.f7 dBuV
| 442760p00_GHz

N

Lo.

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 17.JUN.2014 22:48:22
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<For Beamforming Mode >
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi)
6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2462 MHz / Chain 1 + Chain 2

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.83 dB
Ref 97 dBuv “Att O dB SWT 5 ms 16.720000000 MHz

BW 17].760000p00 MHz
| oo. arkerl 1 [T1
74_J12 dBpV
2| 454080p00 GHz

oo . .

UL /9 ERENe]=10)
71.B6 dBpV

1
T 2
D2 73_261?@&‘\/ A53T20Po0GH
|-70-

J V emp 2[ [T1 OB\

72.JL0 dBpV
2|.470880p00_GHz

50 / \.

|40 / \ 3DB

o’ Hhorg)

Lo
|

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 16.JUN.2014 18:12:17

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / 2422 MHz / Chain 1 + Chain 2

@ *“RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 1.95 dB
Ref 97 dBuv “Att O dB SWT 10 ms 35.040000000 MHz

BW 36[.320000p00 MHz
oo arkerl 1 [T1
70.JL7 dBpV
2|.404560pP00 GHz

TEV| e S
D1 75.457 dBY 68.57 dBu

> 2| 403920p00 GHz

- ~HoT7 f s Tt o
68.f5 dBuv
L0 ’ 2|.440240Pp00 GHz
|40 // \ 30B

20
10
F2
F1 |
[ \ \
Center 2.422 GHz 8 MHz/ Span 80 MHz
Date: 16.JUN.2014 18:11:40
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Mode 2 (Ant. 4 Panel antenna / 4.8dBi)
6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / 2462 MHz / Chain 1 + Chain 2

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.33 dB
Ref 97 dBuv “Att O dB SWT 5 ms 16.320000000 MHz

BW 17].760000p00 MHz
| oo. arkerl 1 [T1
74.P0 dBpV
2| 454480p00 GHz

e DT 7871 dBp Feme
L 71.p5 dBuv
p2 7k.7117dHuv o | o "
70 A AV v

V emp 2[ [T1 OB\

70.f5 dBpV
2|.470880p00_GHz
50 }f ,ﬂ*
/ \k 3DB

F1 |
[© \ \

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 17.JUN.2014 22:51:10

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / 2422 MHz / Chain 1 + Chain 2

@ *“RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 2.05 dB
Ref 97 dBuv “Att O dB SWT 10 ms 35.040000000 MHz

BW 36[. 160000p00 MHz
oo arkerl 1 [T1
70.[L5 dBpV
2|.404560pP00 GHz

" N o
TEV [ e OB
D1 75.909 dBY 66.56 dBu
L 1 I 2|-403920p00 GHz

! P TTL OB
66.p8 dBuV
. 440080P00 GHz

N

T o

LAY FUITYY

20
10
F2
F1 |
[ \ \
Center 2.422 GHz 8 MHz/ Span 80 MHz
Date: 17.JUN.2014 22:52:30
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4.5. Radiated Emissions Measurement
4.5.1. Limit

30dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the restricted band specified on 15.205(a), then the 15.209(q) limit in the table below has to be

followed.
Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

4.5.2. Measuring Instruments and Setting

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

analyzer and receiver.

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic
RBW / VBW (Emission in restricted band) 1MHz / 3MHz for Peak, 1MHz / 10Hz for Average
RBW / VBW (Emission in non-restricted band) 100kHz / 300kHz for peak
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RBW 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RBW 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RBW 120kHz for QP
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4.5.3. Test Procedures

1.

Configure the EUT according to ANSI C63.10. The EUT was placed on the top of the turntable 0.8
meter above ground. The phase center of the receiving antenna mounted on the top of a
height-variable antenna tower was placed 3 meters far away from the turntable.

Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emissions field strength of both horizontal and vertical
polarization.

For each suspected emissions, the antenna tower was scan (from 1T m to 4 m) and then the turntable
was rotated (from 0 degree to 360 degrees) to find the maximum reading.

Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Mode.

For emissions above 1GHz, use TMHz VBW and 3MHz RBW for peak reading. Then TMHz RBW and
10Hz VBW for average reading in spectrum analyzer.

If the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do
not have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz.
For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit
(that means the emissions level in peak mode also complies with the limit in average mode), then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the

recorded data should be QP measured by receiver. High — Low scan is not required in this case.
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4.5.4. Test Setup Layout

For Radiated Emissions: 9kHz ~30MHz

For Radiated Emissions: 30MHz~1GHz

For Radiated Emissions: Above 1GHz
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4.5.5. Test Deviation
There is no deviation with the original standard.
4.5.6. EUT Operation during Test

For Non-beamforming mode:

The EUT was programmed to be in continuously transmitting mode.

For beamforming mode:

The EUT was programmed to be in beamforming transmitting mode.
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The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible

value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.

4.5.7. Results of Radiated Emissions (9kHz~30MHz)

Temperature 24°C Humidity 56%

Test Engineer Nick Peng Configurations Normal Link

Test Date Apr. 26, 2014 Test Mode Mode 1
Freq. Level Over Limit Limit Line Remark
(MHz) (dBuVv) (dB) (dBuVv)

- - - - See Note
Note:
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4.5.8. Results of Radiated Emissions (30MHz~1GHz)

Temperature 24°C Humidity 56%

Test Engineer Nick Peng Configurations Normal Link

Test Mode Mode 1

Horizontal

1 WLeveI {dBuv/im) Date: 2014-04-25 Time: 20:41:17
100
80
60

FCI CLASS-B

-10

30 100. 200. 300, 400. 00, 600, TO0. /00, 00, 1000
Frequency {(MHz)

Limit ©Over Read Cablefntenna Preamp A/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB m deg
1 123.12 285.99 43.58 -14.680 47.48 1.31 11.67 31.56 156 193 HORIZONTAL Peak
2 178.41 32.45 43.5@ -11.95 53.88 1.60 g.49 31.52 125 145 HORIZOHTAL Peak
3 307.42 7.7 46,90 -185.22 43.73 2.14 13.39 31.39 194 156 HORIZONTAL Peak
4 399,57 28.52 46.080 -17.48 41.63 2.49 15.85 31.46 298 237 HORIZONTAL Peak
5 509.45 27.79 46,08 -15.380 39,37 2.8 16,92 31.41 200 134 HORIZONTAL Peak
= 999,99 215,00 46.08 -15.00 34,60 3.97 20.64 31.21 125 308 HORIZONTAL Peak
7 19aa, 00 32,88 54,00 -21.12 35.41 4,21 21.44 31.18 158 235 HORIZONTAL Peak
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Vertical
10?Level {dBuVim) Date: 2014-04-25 Time: 20:51:30
100
80
60 FCC CLASS-B
_1030 100. 200. 300. 400. 500. 600. T00. 800. 900, 1000
Frequency (MHz)
Limit ©Over Read Cableintenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Fol/Phase Remark
MHz dBuv/m dBuv'/m dB  dBul dB  dB/m dB <m deg
1 32.91 36,15 40.00 -3.85 50.96 a.67 16.37 31.85 100 159 YERTICAL Peak
2 73.65 29,25 40,00 -10.75 54,13 1.az2 5.80 31.7a 200 219 WERTICAL Peak
3 151.25 33.216 43.50 -19.24 53.44 1.48 9,99 31.56 1aa 3lo WERTICAL Peak
4 399,57 32.49 46,99 -13.60 45.51 2.49 15.86 3l1.46 200 1% WERTICAL Peak
5 509.45 30,00 40,900 -15.94 41.73 2.82 16.92 31.41 125 196 WERTICAL Peak
G agd, 36 27.64 46,98 -18.36 37,31 3.12 18.45 31.24 194 196 VERTICAL Peak
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible
value has no need to be reported.
Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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4.5.9. Results for Radiated Emissions (1GHz~10™ Harmonic)

Temperature 24°C Humidity 56%
. ) . . IEEE 802.11ac MCSO/Nss1 VHT20 CH 1/
Test Engineer Nick Peng Configurations _
Chain 2
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi/
Test Date May 15, 2014 Test Mode
1TX)
Horizontal
Lindt Over Read Cablefntenna Preanp AfPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuv/m di dBuy dB dBE/m df cm deg
1 4822.54 33.92 54.00 -10.08 31.97 3.31 33.56 34.92 Average 160 54 HORIZOHTAL
2 4824.87 46,65 T4.00 -27.35 44.70 3.31 33.56 34.92 Peak 100 3 HORLIZONTAL
Vertical
Limdt Over Read Cableintenna Preamp L/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHZ dBuv /m dBuySm di dbuy db dB/m db m deg
1 4821.78 46.23 7400 -27.77 44,218 3.31 33.56 34,92 Peak 108 231 VERTICAL
2 4822.66 32,98 54.00 -21.0x 31.03 3.31 33.56 34.92 Average 1o 231 WVERTICAL
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Temperature 24°C Humidity 56%
; . : ; IEEE 802.11ac MCSO/Nss1 VHT20 CH 6 /
Test Engineer Nick Peng Configurations )
Chain 2
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi/
Test Date May 15, 2014 Test Mode
17X)
Horizontal
Lindt  Owver Read Cabletntenna Preanp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv /m dBu S m dB dBuv dB dB/m dB i deg
1 4873, 18 36,17 54,00 -17.83 34,10 3,33 33.86 34,92 Average 1609 213 HORIZONTAL
2 4874, 90 46,97 T4.00 -27.03 44,90 333 3366 34,92 Peak 160 213 HORIZONTAL
3 T310.15 47.65 TF4.00 -26.35 42,14 4.06 35.54 35.19 Peak 160 75 HORIZONTAL
e T7311.67 34.67 54.00 -19.33 29.16 4.06 36.84 35.19 Average 100 75 HORIZOHTAL
Vertical
Lindt  Owver Read Cabletntenna Preanp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv /m dBu S m dB dBuv dB dB/m dB i deg
1 4874, 23 34,97 54,00 -19,95 32,00 3,33 33.86 34,92 Average 1609 320 VERTICAL
2 4874, 20 48,32 T4.00 -25.68 46,25 3,33 33,66 34,92 Peak 160 328 VERTICAL
3 F310.02 4T7.76 F4.00 -256.24 42,25 4.06 35.54 35.19 Peak 160 168 VERTICAL
e 7319.84 35.12 54.00 -18.88 29.61 4.06 36.84 35.19 Average 100 168 VERTICAL
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Temperature 24°C Humidity 56%
. ) . . IEEE 802.11ac MCSO/Nss1 VHT20 CH 11/
Test Engineer Nick Peng Configurations ]
Chain 2
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi
Test Date May 15, 2014 Test Mode
/ 1TX)
Horizontal
Lindt Over Read Cableantenna Preamp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHZ dBuv /m dBuvm di  dBuy dbé  dBE/m db m deg
1 4925, 17 44,66 74,00 -29.34 42,446 3.35 33,76 34,91 Peak 1 305 HORIZONTAL
2 4926, 00 31.41 54,00 -22.59 29,21 3.35 33.76 34.91 Average 100 305 HORIZONTAL
3 7385.88 35.54 54.00 -18.46 29.84 4.06 36.85 35.21 Average 106 190 HORIZONTAL
B J386.06 48,16 74,00 -25.84 421.46 4,06 36,85 35.21 Peak 109 194 HORLZONTAL
Vertical
Lindt Over Read Cabletntenna Preang LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuvSm dBuv S m dB dBuy dB dB /m dB <m deg
1 4922, 13 44,68 T4.00 -39,3F 42.48 3,35 33.76 34,91 Peak 1aa 1588 VERTICAL
2 4922.76 32,15 54,00 -21.85 29.95 3.35 23.7& 34.91 Average 168 188 VERTICAL
3 7385.83 35.73 54.00 -18.27 30.03 4.86 36.85 35.21 Average 10 G8 VERTICAL
3 J3IB8.13 47.9 74,00 -26.06 42,24 4,06 36,85 35,21 Peak 100 68 VERTICAL
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Temperature 24°C Humidity 56%
_ _ : ) IEEE 802.11ac MCS0/Nss1 HT40 CH 3/
Test Engineer Nick Peng Configurations ]
Chain 2
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi
Test Date May 15, 2014 Test Mode
[ 1TX)
Horizontal
Lindt  Owver Read Cabletntenna Preanp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuvSm dB dBu dB dB /m dB £ deg
1 4843, 84 32,21 54,00 -21.79 30,22 3,32 33.59 34,92 Average 1o 211 HORIZONTAL
2 4845, 54 43,00 74,00 -30.10 41,91 3,32 33,50 34,92 Peak 1 211 HORIZONTAL
E] TAEI. 00 46,95 T4.00 -27.03 41.57 405 35.52 35.19 Peak 106 55 HORIZONTAL
B T2G7.T1 35.17 54.00 -185.83 219.74 4.06 36.56 35.19 Average 10 55 HORIZONTAL
Vertical
Lindt Over Read Cabletntenna Preang LiPas T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHzZ dBuv /m dBuym di dBuy db dBE/m db m deg
1 44 Gl 43,468 74,00 -30.54 41,47 3032 33,59 34,92 Peak piale 228 WVERTICAL
2 4845.31 30,37 H4.00 -23.63 21B.38 3.32 33.59 34.92 Lverage 108 228 WVERTICAL
E] T266.13 35,42 54.00 -15.58 29,99 4.06 36,56 35.19 Average 1o 113 WERTICAL
-1 T2GG,VE 46,99 74,00 -27.01 41.56 4.06 36,56 35,19 Peak 100 115 WERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ : ) IEEE 802.11ac MCSO/Nss1 VHT40 CH 6 /
Test Engineer Nick Peng Configurations ]
Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 15, 2014 Test Mode )
3.17dBi/ 1TX)
Horizontal
Lindt Over Read Cabletntenna Preang LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuvSm dBuv S m dB dBuy dB dB /m dB <m deg
1 4875,27 31.70 54,00 -22.3@ 29,63 3.33 33.66 34,92 Average 1oa 255 HORIZONTAL
2 4876.50 44,12 T4.00 -29.88 42.05 3.33 33.66 34.92 Peak 108 255 HORIZONTAL
3 731095 36,00 54.00 -15.00 30.49 4.86 36.84 35.19 Average 1o 166 HORIZONTAL
-1 7312.7 46,95 T4.00 -27.05 41,44 4.06 36.84 35,19 Peak 108 166 RORIZONTAL
Vertical
Lindt Over Read Cabletntenna Preang LiPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal /Phase
MHzZ dBuv /m dBuym di dBuy db dBE/m db m deg
1 4874.58 31.70 54.00 -21.3@ 19.63 3.33 33.66 34,92 Lverage 1oo 191 “ERTICAL
2 4ETG. 29 43.33 T4.00 30067 41,26 3.33 33.66 34.92 Peak 100 191 VERTICAL
K] Tilo.a6s 34,78 54.00 -19.2F 29,27 4.06 36.84 35.19 Average 100 59 WERTICAL
4 7312.75 47.93 V4.00 -26.97 41.52 4.06 I6.84 35,19 Peak 100 59 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ : ) IEEE 802.11ac MCSO/Nss1 VHT40 CH 9 /
Test Engineer Nick Peng Configurations ]
Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 15, 2014 Test Mode )
3.17dBi/ 1TX)
Horizontal
Lindt Over Read Cabletntenna Preang LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark FPol/Phase
MHz dBuv/m dBuvym di dBuv db  dB/m di £m deg
1 4002, 20 44,16 T4.00 -29.84 42,00 334 33,73 34,91 Peak 1400 138 HORIZONTAL
2 4905, 78 34,12 54,00 -19.8% 31.9% 3.34 33,73 34,91 Lverage 1aa 1586 HORIZOHTAL
3 TI5A.67 47,45 T4.00 -26.55 41.82 4.96 3I6.77 35.20 Peak 160 274 HORIZONTAL
3 7356.00 35,17 54.00 -18.83 29.54 4,96 36,77 35.20 Average 1o 274 HORIZONTAL
Vertical
Lindt Over PRead Cableintenna Preanp LfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuv S m dB dABuiy dB dB /m dB &m deg
1 4902, 31,88 54,00 -r2.12 19,72 3,34 33.73 34,91 Average 100 3446 VERTICAL
4 4005, e 43,55 74,00 -30.4F 41,42 3,34 33,73 34,91 Peak 1aa 344 VERTICAL
3 T353.98 47.43 74,00 -26.57 41.80 405 35,77 35.20 Peak 100 115 “WERTICAL
3 7356.07 33.94 54.00 -20.06 28.31 4.06 36,77 35.20 Average 106 115 WERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations IEEE 802.11b CH 1 / Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 15, 2014 Test Mode )
3.17dBi/ 17X)
Horizontal
Limit Over Read Cableintenna Preamp L/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHZ dBuv /m dBuySm dé  dbuy db dBE/m db m deg
1 4823.88 46.84 74,00 -27.1a 44, 89 3.31 3356 34,92 Peak 117 & HORIZONTAL
2 4523, 40,034 54,00 -13.96 35,09 3.31 33.56 34.92 Average 117 76 HORIZOHTAL
Vertical
Limdit Over Read Cableintenna Preamp &/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHZ dBuv /m dBuy S m di  dBuy db dE/m db m deg
1 4823.89 46.16 74,00 -27.8F 44,21 3.31 23.5%6 34,92 Peak 132 323 VERTICAL
2 4823.95 3E.BF 54.00 -15.1F 36,95 3.31 33.56 34.92 Average 133 323 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations IEEE 802.11b CH 6 / Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 15, 2014 Test Mode )
3.17dBi/ 1TX)
Horizontal
Lindt Over Read Cableantenna Preamp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHZ dBuv /m dBuvm di  dBuy dbé  dBE/m db m deg
1 4373, 87 59,52 7400 -23.45 48,45 I.3F 3366 34,92 Peak 117 87 HORIZONTAL
2 4873.88 41.81 S54.00 -12.19 39.74 3.33 33.66 34.92 LAverage 117 87 HORIZOHNTAL
3 T319.23 39.79 54.00 -14.21 34,28 4.06 36.64 35.19 Average 139 258 HORIZONTAL
-k J31l.32 48,42 4,00 -25.5F 42,91 4.06 36.64 35,19 Peak 139 258 HORILIZIONTAL
Vertical
Limdd LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuvSm dBuv S m dB dBuy dB dB /m dB <m deg
1 4873,87 49,09 74,00 -24.91 47,02 3,33 33,66 34,92 Peak 1aa 17 VERTICAL
2 487,97 41.70 54,00 -12.30 39,63 3.23 23.66 34.92 Average 106 17 VERTICAL
3 T310.52 39,91 54.00 -14.09 34,40 4.86 36.84 35.19 Average 109 107 VERTICAL
b J31l.22 50,27 T4.00 -23.73F 44,76 4.06 36.64 35,19 Peak 100 107 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations IEEE 802.11b CH 11 / Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 15, 2014 Test Mode )
3.17dBi/ 17X)
Horizontal
Lindt Over Read Cablefntenna Preang LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuvSm dBuv S m dB dBuy dB dB /m dB <m deg
1 4923,96 39,52 54,00 -14.48 37,32 3.35% 33,76 34,91 Lverage Lz 5 HORIZOHTAL
2 4923.98 46,89 T4.00 -27.11 44,69 335 33,76 34,91 Peak 1oz 5 HORIZONTAL
] T3E5.8Y E6.64 5400 -17.36 30,9 4.86 36.85 35.21 Average 100 171 HORIZONTAL
3 J3B3.90 48,27 V4,900 -25.73F 42,57 4,06 36,85 35,21 Peak 109 171 HORLZONTAL
Vertical
Lindt Over Read Cabletntenna Preang LiPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHzZ dBuv /m dBuim di dBuy db dBE/m db m deg
1 4923.76 46,36 74,00 -27.84 44,16 3,35 33,76 34,91 Peak lia 267 WERTICAL
2 4923.97 30,09 54,00 -14.91 36,80 3.35 33.76 3.9l LAverage 110 267 WERTICAL
E] T3B5.92 37,17 54.00 -16.83 31.47 4.06 36,85 35.21 Average 100 14 WERTICAL
- JiBG. 02 48,53 4,00 -25.47 42,83 4,06 36,85 35,21 Peak 100 14 WVERTICAL
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Report No.: FR441804-04AA

For Beamforming Mode

Temperature 24°C Humidity 56%
_ _ - IEEE 802.11ac MCSO/Nss1 VHT20 CH 1/
Test Engineer Nick Peng Configurations ) ]
Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 24, 2014 Test Mode )
3.17dBi/ 21X)
Horizontal
Lindt Owver Read Cablefntenna Preamp ~/Pos  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHZ dBuv m dBuy S m de  dBuy db dB/m db om deg
1 T2Z2.44 4616 F4.00 -27.84 40,80 405 365,48 35.17 Peak 169 229 HORIZONTAL
2 TIZ5. 06 34,57 54.00 -19.43% 19,21 4.06 36.48 35.1F Average 100 229 HORIZONTAL
Vertical
Lindt ©Owver Read Cablefntenna Preamp ~/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHZ dBuv m dBuy S m de  dBuy db dB/m db om deg
1 T235.84 46,77 T4.00 -27.23 41.41 405 35,485 35,15 Peak 106 331 WERTICAL
2 T135.42 35,03 54.00 -18.97 29,67 4.06 36.48 35,18 Average 100 331 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ - IEEE 802.11ac MCSO/Nss1 VHT20 CH 6 /
Test Engineer Nick Peng Configurations ) ]
Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 24, 2014 Test Mode )
3.17dBi/ 2TX)
Horizontal
Limdit Over Read Cablefintenna Preanp LiPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuvim dB  dBuy dié dE/m dB < deg
1 487397 38,19 54,00 -15.81 36,12 3033 33,66 34,92 Lverage Lo 136 HORIZOHTAL
2 4876, 24 59,61 T4.00 -23.39 485,54 333 33,66 34,92 Peak Lo 139 HORIZONTAL
3 730,15 45.46 54.00 -8.54 39.95  4.06 S6.64  35.19 Lverage 156 77 HORIZOHTAL
B 7319.52 57.50 F4.00 -16.5@ 51.99 4.06 3IG.64 35.19 Peak 136 77 HORIZONTAL
5 12183.592 47.06 54.00 -6.99 37.24 5,19 355 34,92 Average 109 352 HORIZONTAL
L&) 12183, 80 00, 74,00 -153,10 51,08 5,19 39,55 34,92 Peak 100 332 HORLZONTAL
Vertical
Limdit Over Read Cablefintenna Preanp LiPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuvim dB  dBuy dié dE/m dB < deg
1 4873.73 35,70 54,00 -18.30 33,63 3,33 33,66 34,92 Lverage 19 53 VERTICAL
2 4876, 48 49,23 T4.00 -34.77 47,16 3,33 33,66 34,92 Peak laa 53 VERTICLL
3 FIOF.3@ S5.98 T4.00 -15.0¢ 50.47  4.06 3I6.63 35.19 Peak 11a 324 VERTICAL
B T3ll.9% 42.35 54.00 -11.865 36,84 4.86 36.64 35.19 Average 11a 324 WERTICAL
5 12183.86 49.01 54.00 -4.99 39,19 5,19 355 34092 Average 14l 343 WVERTICAL
L&) l2la4. 4 02,87 A4.00 -11.13 53,00 5,19 39,55 34,92 Peak 140l 343 WERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ o IEEE 802.11ac MCSO/Nss1 VHT20 CH 11 /
Test Engineer Nick Peng Configurations ] )
Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi
Test Date May 24, 2014 Test Mode
/ 2TX)
Horizontal
Lindt Qver Read Cableintenna Preamp &iPos /Pos
Freg Level Line Limit Level Lass Factor Factor Remark Pal/Phase
MHZ dBuv m dBuySm di dbuy db dB/m db m deg
1 492405 39,63 54.00 -23.37 18,43 5.5 S3.76 34,91 Average lad &5 HORIZONTAL
2 4924.08 42.858 T74.00 -31.1F 40.68 3.35 33,76 34,91 Peak 1ol 58 HORIZONTAL
3 TIEO.BE 34.05 54,00 -19.95 28,35 4.06 36,85 35.21 Average 1ol 105 HORIZONTAL
- J7390.84 46,95 74,00 -27.05 41,25 4.06 36,85 35.21 Peak 101 105 RORIZONTAL
Vertical
Lindt Over Read Cableintenna Preamp L/ Paos Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHZ dBuvm dBut S m di dbuy db dB/m db m deg
1 4920.80 30,85 54.00 -23.15 .65 5.35F 33.76 34,91 Average 1l 216 VERTICAL
2 4925.08 43,24 T4.00 -30.76 41.04 3.35 33.76 34,91 Peak 1ol 319 WERTICAL
3 TIES5.8T 34.03 54.00 -19.97 2E.33 4.06 36,85 35.21 Average 101 197 WERTICAL
-1 J3E5.97 46,944 V4,00 -27.56 40,74 4.06 36.85 35,21 Peak 101 197 WERTICAL
Report Format Version: Rev. 01 Page No. - 93 0of 171
FCC ID: UZ7AP7522 Issued Date  : Jul. 03, 2014



Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ : ) IEEE 802.11ac MCSO/Nss1 VHT40 CH 3/
Test Engineer Nick Peng Configurations ] )
Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi
Test Date May 24, 2014 Test Mode
/ 2TX)
Horizontal
Limdit Owér Read Cablefntéenna Preamp L/ Pos /Pos
Freq Level  Line Limit Level  Loss Factor Factor Reamark Pol/Phase
MHz dBuy ‘modBuy S m de dBuy db dBE/m df cm deg
1 4845.47 29,86 54.00 -24.1F 27.89 3.32 33.59 34.92 Average 1ol 54 HORIZONTAL
2 4545.47 42,55 T4.00 -31.45 40.56 3.32 33.59 34,92 Peak 101 54 RORLIZONTAL
Vertical
Limit Over Read Cablefintenna Preamp &/ Pos /Pos
Freq Level Line Limit Level Loss Factor Factor Remark FPol/Phase
MHZ dBuv /m dBu Sm di  dbuy db  dE/m db m deg
1 8430 42,84 T4.00 -31.1&a 40085 3.32 33.59 34.92 Peak 1ol 173 WERTICAL
2 45344, 98 29.70 54.00 -24.30 27.71 3.32 33.59 34.92 Average 1ol 173 WERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ _ _ IEEE 802.11ac MCSO/Nss1 VHT40 CH 6 /
Test Engineer Nick Peng Configurations ) ]
Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 24, 2014 Test Mode )
3.17dBi/ 2TX)
Horizontal
Limit Over Read Cableintenna Preamp &/Pos  T/Pos
Freq Level Line Limit Level Lass Factar Factor Remark Pal/Phase
MHZ dBuv m dBuySm di dbuy db dB/m db m deg
1 487546 29,88 5400 -24.12 27.81 3,33 33.66 34,92 Average lal 221 HORIZONTAL
2 4ETE. 3O 43.90  T4.00 -30.05 4187 3.33 33.66 34,92 Peak 141 222 HORIZONTAL
3 7310, 82 34,23 54.00 -19.77 21B.72 4.06 36.64 35.19 Average 101 85 HORIZONTAL
- J312.47 46,32 T4.00 -27.68 40,51 4.06 36.84 35,19 Peak 101 85 HORLZONTAL
Vertical
Limdit Over Read Cablefintenna Preanp &'Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol /Phase
MHz dBuv /i dBuv i dB dBuy dB dB Sim dB < deg
1 4870.49 42,05 74,00 -31.9% 30,99 3,33 33,66 34,92 Peak 101 19 VERTICAL
i 4573.78 30.59 54 .00 -23.41 28.52 3.33 33.866 34,92 Average linl 19 VERTICAL
E] TILO. 26 46,39 74,00 -27.61 40.8F 405 35,63 35,19 Peak 1ol 1a4s WERTICAL
4 TiLl. @ 34.52 54.00 -19.48 29.01 4.06 36.64 35.19 Average 1ol 166 WERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ : ) IEEE 802.11ac MCSO/Nss1 VHT40 CH 9 /
Test Engineer Nick Peng Configurations ] )
Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 24, 2014 Test Mode )
3.17dBi / 2TX)
Horizontal
Linat Over Read Cableintenna Preamp & Pos /Pos
Freq Level Line Limit Level Lass Factar Factor Remark Pal/Phase
MHZ dBuv m dBuySm di dbuy db dB/m db m deg
1 4Eas, 1a 43,90 74,00 -30.14 41,78 3.34 33.69 34,91 Peak 1o 133 HORIZOHTAL
2 4993, 90 30,93 5400 -23.07 28,77 3.34 33.73 34.91 Average 1a0 133 HORIZONTAL
3 Ti56.10 34,33 54.00 -19.67 2IB.T0 4.06 36,77 35.20 Average 100 523 HORIZONTAL
- J3G0, 68 46,00 4,00 -27.40 40,97 4.06 36,77 35.20 Peak 10 323 RORIZONTAL
Vertical
Lindit Over Read Cablefntenna Preanp A&fPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol /Phase
MHz dBuv S m dBu i B dBu dB dB Sm di < deg
1 4901.61 42.88 74.900 -31.12 49,72  3.34 33,73 34,91 Peak 108 345 VERTICAL
2 4905, 76 30,22 5400 -23.78 28,06 3,34 33.73 34,91 Lverage 1o 343 WERTICAL
E] TISE. 99 4T7.32 T4.00 -26.68 41.69 405 35,77 35,20 Peak 100 253 WVERTICAL
4 TiGO. 22 34.0d4 54,00 -19.96 28.41 4.06 36,77 35.20 Average 10 253 WERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations | IEEE 802.11b CH 1/ Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 23, 2014 Test Mode )
3.17dBi/ 2TX)
Horizontal
Linat Over Read Cableintenna Preamp & Pos /Pos
Freq Level Line Limit Level Lass Factar Factor Remark Pal/Phase
MHZ dBuv m dBuySm di dbuy db dB/m db m deg
1 4825, 46,45 54,00 -7.55 44,50 I.31 I33.56 34,92 Lverage 1i3 15 HORIZONTAL
2 4823.97 50,26 F4.00 -23.74 48.31 3.31 33.56 34,92 Peak 123 18 HORIZOHTAL
3 1206064 47.41 54.00 -56.59 37.59 5.23 39.64 35.05 Average 143 333 HORIZONTAL
- 12060, 80 56,01 74,00 -17.99 46,19 5.23 39.84 35,05 Peak 103 333 RORIZONTAL
Vertical
Limdt Over Read Cableintenna Preanp &/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv /m dBuym di dBuv db  dBE/m db m deg
1 4823.82 47.95 74,00 -26.05 46,00 3,31 33,56 34,92 Peak 111 32 WERTICAL
z 4823.94 43,33 5400 -10.67 41.38  3.31 33.56 34,92 Average 111 32 WERTICAL
3 12058.89 55,92 T74.00 -153.08 446.10 5,13 39.584 35.05 Peak 160 328 VERTICAL
-1 12059.15 47,13 54.00 -6.87 37.31 5.23 39.64 35.05 Average 10 328 WERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations | IEEE 802.11b CH 6/ Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 23, 2014 Test Mode )
3.17dBi/ 2TX)
Horizontal
Lindt Over Read Cableintenna Preanp LiPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuim di dBuv db  dBE/m db m deg
1 4873,93 51,85 S54.00 -2,15 49,78 3,33 33,66 34,92 Average 141 327 HORIZOHTAL
2 4873, 9% 54,56 74,00 -19.44 52,49 3,33 33,66 34,92 Peak 141 327 HORIZONTAL
E TRLL.67 5095 G499 -3.05 4544 406 36.634 35,19 Lverage 126 57 HORIZONTAL
4 T311.77 GG.50 T4.00 -17.50 50,99 405 36.64 35,19 Peak 126 57 HORIZONTAL
5 12184.14 52,9 54.00 -1.04 43,14 5.19 39.55 34,9 Aveérage 111 14 HORIZONTAL
5] 12185%.5%6 59,42 74,00 -14.5%85 49,60 5.19 39,55 34,92 Peak 111 1& HORIZONTAL
Vertical
Lindl  wver sedu  wdulesnoenng Frednp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuvym di dBuv db  dBE/m db m deg
1 4573.97 45,41 54.00 -5.59 43,34 3,33 33,66 34,92 Average 109 134 VERTICAL
2 4873.98 50,20 74.00 -23.80 48.13  3.33 33.66 34.92 Peak Lo 134 WERTICAL
3 730,09 54,81 F4.00 -19.19 49,30 406 F6.63 35,19 Peak 1oz 343 VERTILLL
4 T3L0.22 485.82 54.900 -5.185 43.31  4.06 DJ6.6d 35.19 Average laz 343 VERTICAL
5 121584.5%F 585.51 74.00 -15.49 48,69 5.19 39,55 34.92 Peak la9 334 WERTICAL
& 12185.61 51.89 54.00 -2.11 42,07 5,19 355 34.92 Average 109 334 WERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations | IEEE 802.11b CH 11/ Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi/
Test Date May 23, 2014 Test Mode
21X)
Horizontal
Limdit Over Read Cablefintenna Preanp LiPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuvim dB  dBuy dié dE/m dB < deg
1 4923, 93 51,97 5400 -2.03 49,77 3,35 33.76 34,91 Average 126 326 HORIZONTAL
2 4924, 00 S4.70 74.00 -19.30 52.50 3,35 33.76 34,91 Peak lie 326 HORIZONTAL
3 TIEG.64 47.26 54.00 -6.74 41.56 4. 06 36.85 35,21 Lverage 1aa 53 HORIZONTAL
& TIEG.91 S54.04 T4.00 -19.95 45,34 4.96 3IG5.85 35.21 Peak 10 53 HORIZONTAL
[ = 12399.13 52,97 54.00 -1.05 43.18 5.16 39.45 354.82 Average 173 320 HORIZONTAL
5] 12310, 79 29,57 4,00 -14.43 49,76 5.15 39,45 34,79 Peak 173 329 HORLZONTAL
Vertical
Lindt Over Read Cablefintenna Preanp ifPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuim di dBuv db  dBE/m db m deg
1 4923, 9 47,42 54,00 -6.55 45,2: .35 33.76 34,91 Average 113 327 WERTICAL
2 492414 51,03 T4.00 -22.97 48,83 3,35 33,76 34,91 Peak 113 327 WERTICAL
3 T3EG.63 42,35 G400 -11.65 36.65  4.06 JI6.85 35,21 Average 100 227 WERTICAL
-1 TiEG.66 S51.10 T4.00 -22.90 45.440 4.06 3G6.85 35.21 Peak 1o 327 WERTICAL
5 12309.14 50.58 54.00 -3.42 40.79 5.16 39.45 34.82 Average 10 45 WERTICAL
5] 12309, 49 55,04 74.00 -15.956 485..23 5.15 39,45 34.79 Peak 10 45 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 1
Test Engineer Nick Peng Configurations )
/ Chain 1
Mode 2 (Ant. 4 Panel antenna /
Test Date May 28, 2014 Test Mode ]
4.8dBi/ 1TX)
Horizontal
Limit ey Fead Cablednterma Preawmp TiPos  4fPos
Freq Lewvel Line Limit Leve]l Loss Factor Factor Remarck Pol/FPhase
VHz dBuVim dBa¥im dE  dBuV dE  dBdm dE deg cm
1 AR23.00 32,79 54,00 -21.21 30060 4,21 3256 34,58 Awerage 74 148 HORIZONTAL
2 4826.10 47.20 4,00 -26.71 45,10 4.21 32,58 234,58 Peak 74 142 HORIZONTAL
Vertical
Limit ey Fead Cablednterma Preawmp TiPos  4fPos
Freq Lewvel Line Limit Leve]l Loss Factor Factor Remarck Pol/FPhase
VHz dBuVim dBa¥im dE  dBuV dE  dBdm dE deg cm
1 AB23.70 31.12 54,00 -22.8% 28,93 4,21 3256 34,58 Awerage 262 100 VERTICAL
2 4835.00 42.20 74.00 -31.80 20,08 4,21 32,58 34,58 Peak 262 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 1
Test Engineer Nick Peng Configurations )
/Chain 1
Mode 2 (Ant. 4 Panel antenna / 4.8dBi
Test Date May 28, 2014 Test Mode
[ 1TX)
Horizontal
Limit wer FEead Cableénterma Freamp T/Fos &fFos
Freg Level Line Limit Level Loss Factor Factor Remark Fol/Fhaze
MHz dBuVSm dBulVSw dE  dBuV dE  dBfm dE deg [
1 dB72.30 56,19 .00 -17.81 353 .88 4,22 366 34,57 Peak 72 118 HORIZONTAL
2 4872,70 41,62 54,00 -12.38 39,31 4,22 32,66 34,57 Average T2 118 HORIZONTAL
3 311,00 42.05 34.00 -11.95% 34,46  5.34 37,07 34,82 Average 310 100 HORIZONTAL
4 TR21.100 53,05 T4.00 20,05 48,34 5,35 37.00 34,83 Peak 210 LO0 MO [ZOMNTAL
Vertical
Limit ower Eead Cableénterma Freamp T/FPas &fFos
Freq Level Line Limit Level Loss Factor Factor Eemark Fol/Fhaze
MHz dBuVSm dBuW w dE  dBu¥ dE  dBfm dE deg cm
1 A571.40 49.58 74,00 -24.42 47,27 4,22 32,66 34,57 Peak 344 115 VERTICAL
2 487348 35,19 34,00 -18.81 32 8B 4,22 3286 34,57 Average 344 115 VERTICAL
3 731,00 44,83 54,00 -9.17 37,24 5,34 37,07 34,82 Average 9 100 VERTICAL
4 7318.00 50,15 7T4.00 -14.85% 51.%4 5.35 37.00 34,83 Peak 9 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11Tac MCSO/Nss1 VHT20 CH 1/
Test Engineer Nick Peng Configurations
Chain 1
Mode 2 (Ant. 4 Panel antenna / 4.8dBi/
Test Date May 28, 2014 Test Mode
1TX)
Horizontal
Limlt  wer Fead Cabledntenna Preawmp Ti/Pos  &'Pos
Fieg Lewel Line Limit Level Loss Factor Factor Remark Fol/FPhase
MHz dBuVim dBu¥im dE  dBuV dE  dEdm dE deg cm
1 401930 2028 54,00 -24.71 26,85 4.23 32,76 34,35 Average 155 100 HOER TZONTAL
2 4044.20 41,80 74,00 3220 36,31 4,23 32,20 24,34 Peak 155 100 HORIZONTAL
3 TR03.70 48,78 T4.00 235,22 41,08 5,36 37,18 3484 Peak 325 100 HOR [ZONTAL
4 T304.00 36,11 34.00 -17.80 2241 534 37,18 24 .84 Average 325 LO0 HOE[ZONTAL
Vertical
Limit wer Eead Cabledntenma Freamp T/FPos &fFos
Fregq Level Line Limit Level Loss Factor Factor Remark Fol/Fhaze
WHz dBuWiw dBu' m de  dBaV de dBfm dE deg cm
1 A905.10 29,19 34.00 -24 .81 26,80  4.22 31,73 34,56 Adwerage 188 100 VERTICAL
2 A021.20 41.34 74,00 -32.66 38,90 4,23 32,76 34,35 Peak &8 100 VERTTCAL
3 739910 36,19 54.00 -17.81 28,49 5346 37,18 34,34 Average 277 100 VERTICAL
4 40720 49,31 7400 -24.6% 41,59 5,36 3720 24 84 Peak 277 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ _ _ IEEE 802.11ac MCSO/Nss1 VHT40 CH 1/
Test Engineer Nick Peng Configurations )
Chain 1
Mode 2 (Ant. 4 Panel antenna / 4.8dBi
Test Date May 28, 2014 Test Mode
/ 1TX)
Horizontal
Limit ey Fead Cablednternna Preamp T/Pos  &fPos
Fyeg Lewel Ling Limit Lewvel Loss Factor Factor Remark FPol/Phase
VHz dBuWim dBuVim dE  dBuV¥ dE  dEfm dE deg i
1 T265.98 36,59 34,00 -17.41 29,04 5,34 37.02 34,32 Average T4 22800 HORIZONTAL
2 T2e9.04 47.87 T4.00 246,13 40,32 5,34 37.02 34,82 Peak T 100 HORZONTAL
Vertical
Limit  Ower Read Cablednterma Preanp T/Pos  &/Fos
Freq Lewel Line Limit Level Loss Factor Facter Remack Fol/Fhase
MHz dBuWim dBuWim dE ~ dBuV¥ dE  dB/m dE deg cm
1 TI61.08 40,07 7400 24,03 41,55 5,33 37,01 24,82 Peak 157 100 VERTICAL
2 TI65.04  37.64 5400 -14.36 30,00 5,34 37,02 2482 Average 157 L00 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ _ _ IEEE 802.11ac MCSO/Nss1 VHT40 CH 6 /
Test Engineer Nick Peng Configurations )
Chain 1
Mode 2 (Ant. 4 Panel antenna / 4.8dBi/
Test Date May 28, 2014 Test Mode
17X)
Horizontal
Limit ey Fead Cabledntenna Preawmp T/Pos  &fPos
Fieg Lewel Line Limit Level Loss Factor Factor Remark Fol/Fhase
MHz dBuVim dBuVim dE  dEuV¥ dE  dEim dE deg i
1 A565.24 30,30 34,00 23,61 2B.08 422 366 34,57 Average 114 148 HORIZONTAL
2 4871.32 44,39 74,00 20,51 42,08 4,22 32 .66 .57 Peak 114 148 HORIZONTAL
3 TI05.7T6 48 26 TA.00 2500 40087 5.34 0 37.07 34,82 Peak 102 100 HORTZONTAL
4 730,92 37.08 534.00 -16.92 2949 3.3 37.07 24.82 4verage 108 10D HORIZONTAL
Vertical
Limit  wer Fead Cablednterma Preamp Ti/Pos  &'Pos
Fieg Lewel Line Linmit Level Loss Factor Factor Remark Fol/Fhase
MHz dBuVim dBu¥im dE  dBuV¥ dE  dEfm dE deg i
1 4566, %6 43,38 M4.00 -30.62 41,12 421 32,62 34,57 Peak 134 100 VERTICAL
2 4873018 3038 54,00 223084 2R.05  4.22 32 .66 357 Average 134 100 VERTICAL
3 T308.60 48 B4 7400 22516 41.25  5.34 37.07 34.82 Peak 1564 100 YERTICAL
4 TRIL.04 3R.02 54.00 -15.098 20042 3.3 37.07 2432 Average 164 LO0 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
; ) ; ; IEEE 802.11ac MCSO/Nss1 VHT40 CH 11/
Test Engineer Nick Peng Configurations ]
Chain 1
Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date May 28, 2014 Test Mode
1TX)
Horizontal
Limit ey Fead Cabledntenna Preawmp Ti/Poz  &fPos
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Fol/Phase
MHz dBuVim dBu¥im dE  dBuV dE  dEdm dE deg cm
1 4020.56 30,23 534,00 -23.77 2779 423 3.7 M55 Average 14& 100 HORIZONTAL
2 400352 4321 4,00 230070 40077 4,23 3278 34,55 Peak 14a 100 HORIZONTAL
3 T385.56 42,01 74,00 -24 .02 41,31 .36 3718 24,84 Peak 254 100 HORTZONTAL
4 730576 3.03 34.00 -18.07 2823  3.36 37.18 34.34 Average L | 100 HOR[ZONTAL
Vertical
Limit Ower Eead Cabledntenna FPreawp TiPos  &fPos
Freq Lewel Line Limit Lewel Loss Factor Factor Remack Fal/Fhase
MHz dBuVim dBu¥im dE  dBuV¥ dE  dEfm dE deg cm
1 4016.40 43.45 74,00 -30.55 41.05 4,22 32,73 34,55 Peak 133 100 VERTICAL
2 A020.76  30.26 54,00 23,074 27.82  4.23 3276 3,55 hwerage 122 100 VERTICAL
3 T387.44 48.51 T4.00 -25.42 40,81 .36 37018 24,84 Peak 248 100 VERTICAL
4 304,76 35,01 S4.00 -13.00 22,21 5.36 3718 24,84 Awverage 248 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations IEEE 802.11b CH 1 / Chain 1
Mode 2 (Ant. 4 Panel antenna /
Test Date May 28, 2014 Test Mode ]
4.8dBi/ 1TX)
Horizontal
Limit Ower FRead Cabledntenna Preawp T/Pos A&/FPos
Freq Lewel Line Limit Level Loss Factor Facter Remark FPol/Fhase
MHz dBuWim dBu¥ m dE ~ dBu¥ dE ~ dE/m dE deg cm
1 452385 35.24 74.00 -18.76 3305 4.21 32.56 358 Peak T2 116 HORIZONTAL
2 4823.04 32.74 54.00 -1.26 30.55 4.21 32.36 .58 swerage 2 114 HORIZONTAL
Vertical
Limit ey Fead Cablednterma Preawmp TiPos  4fPos
Fyeg Lewel Line Limit Level Loss Factor Factor Remark Fol/Fhase
MHz dBuWim dBuVim dE  dBuV dE  dEim dE deg &
1 A823.04 46,17 54,00 -7.83 43,08 4,21 32,56 34 5B Average 240 102 VERTICAL
2 4823.08 50018 .00 23,82 47,80 4,21 32,56 24,58 Peak 340 102 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations IEEE 802.11b CH 6/ Chain 1
Mode 2 (Ant. 4 Panel antenna / 4.8dBi
Test Date May 28, 2014 Test Mode
/ 17X)
Horizontal
Limit ey Fead Cabledntenma FPreawmp T/Poz  AfPos
Fieq Lewel Line Limit Lewvel Loss Factor Factor Remark Pol/Fhase
VHz dBuVim dBEaVim dE  dEuV dE  dEi/m dE deg i
1 A573.01 55,04 .00 -18.%: 32,73 4,22 3266 34,57 Peak 70 117 HORIZONTAL
2 A573.04 52,77 54,00 -1.23 50046 4,22 33 66 35T hverage 70 117 HORTZONTAL
3 TI00.56 54,57 1400 21043 446,08 5.34 37.07 24.82 Peak 211 102 HORTZONTAL
4 TH0.30 46.35 .00 -7.63 32,78 3.34 37.07 2432 Average 311 103 HORIZONTAL
Vertical
Limit Ower Fead Cabledntenna Preamp T/Pas  AfFPas
Freg Lewvel Line Limit Level Loss Factor Factor Remark Fol/Fhaze
MHz dBuVSm dBEuW w dE  dBuV dE  dBfm dE deg cn
1 AR73.91 30,11 74.00 -25.89 47,80 4,22 32.86 34,57 peak 346 100 VERTICAL
2 4873.% 4587 34,00 -8.13 4356 4,22 3266 3457 mverage 46 100 VERTICAL
3 T311.64 50,41 54,00 -3.59 42,83 5,34 37,07 34,33 Average 9 100 VERTICAL
4 T311.84 56,57 M4.00 -17.43 48,99 5,34 37.07 34.83 Peak a 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations IEEE 802.11b CH 11 / Chain 1
Mode 2 (Ant. 4 Panel antenna / 4.8dBi/
Test Date May 28, 2014 Test Mode
1TX)
Horizontal
Limit ey Fead Cablednterma Preawp TiPoz  &fPos
Fieq Lewel Line Limit Level Loss Factor Factor Remark Fol/Fhase
¥Hz dBuVim dBuVim dE  dBuV dE  dBsm dE deg cm
1 4023 .88 54,77 7400 19,23 52,33 4,23 32,76 34,55 Peak a7 144 HORIZONTAL
2 4023 .05 5242 54,00 -1.58 4008 4,23 33 .76 3455 hverage a7 144 HORIZONTAL
3 T384.06 53,25 .00 20075 45,55 5,36 37,18 2484 Peak 11 121 HORIZONTAL
4 738662 44,17 MO0 2823 3647 3.36 27.18 .34 Average 211 131 HORI[ZONTAL
Vertical
Limit ey Fead Cablednterma Preamp Ti/Pos  &fPos
Fyreq Lewel Line Limit Level Loss Factor Factor Remack Fol/Phase
MHz dBuVim dBuVim dE  dBuV¥ dE  dEfm dE deg cm
1 4023.03 47.57 54,00 -6.43 45,13 4,23 32,76 24,55 Average 146 100 VERTICAL
2 4023 .05 52,04 74.00 -21.%9 40,60 4,23 32 .76 34,55 Peak b 100 VERTICAL
3 T384.04 54,23 .00 219,77 46,53 5,36 37,18 24,84 Peak 1% 100 VERTICAL
4 736 66 4560 .00 -2.40 3T.20 3. 36 27.18 .34 Average 15 100 VERTICAL
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Report No.: FR441804-04AA

For Beamforming Mode

Temperature 24°C Humidity 56%
IEEE 802.11ac MCSO/Nss1 VHT20CH 1/
Test Engineer Nick Peng Configurations
Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi
Test Date May 29, 2014 Test Mode
/ 2TX)
Horizontal
Limit ey Fead Cablednterna Preamp TiPot  4fPoz
Fyeq Lewel Line Limit Lewvel Loss Factor Factor Remark FoliFPhase
VHz dBuVim dBuVim dE  dBuV¥ dE  dB/m dE deg cm
1 A010.40 32,59 54,00 -21.41 20,40 4,21 32,56 24,58 Average 135 100 HORIZONTAL
2 4820.08 43,03 4,00 20,07 41.74 4,21 32,54 34,58 Peak 135 100 HORIZONTAL
Vertical
Limit Ower Eead Cablednterma Preawmp TiPos  &fPos
Fyeq Lewel Line Limit Lewel Loss Factor Factor Remark FoliFPhase
MHz dBuVim dBu¥im dE  dBuV¥ dE  dBdm dE deg cm
1 482418 32,63 54,00 -21.37 30044 4,21 32,56 34,58 Awerage 147 102 VERTICAL
2 4828.24 47,20 .00 28,71 45,10 4,21 32 .56 24,58 Peak 147 102 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 6/
Test Engineer Nick Peng Configurations
Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi/
Test Date May 29, 2014 Test Mode
21X)
Horizontal
Limit Ower FRead Cablednterma Preamp T/Pas  AfPas
Freg Level Line Limit Level Loss Factor Factor Remack Fol/Phase
MHz dBuV¥Sm dBu¥ wm dE  dBu¥ dE  dBfm dE deg c
1 4866.32 51.65 74.00 -22.35 49,32 4,21 32,62 34,57 Peak L] 100 HORIZONTAL
2 486920 36.76 S4.00 -17.24 34.45  4.22 32,66 34,57 Average ] 100 HORIZONTAL
3 TE0GLEE 30041 54,00 -14.5% 31,82 5.3 3707 34 82 Average 14 168 HORIZONTAL
4 731040 53,50 74,00 220,50 45,80 5,35 37,00 34,83 Peak 14 168 HORIZONTAL
Vertical
Limit Ower Read Cablednterma Preamp T/Pas  AfFPas
Freg Lewel Line Limit Level Loss Factor Factor Remark FPol/Phaze
MHz dBu¥Sm dBu¥ wm dE  dBEu¥ dE  dBsfm dE deg c
1 A873.16 48.45 74,00 -25.55 46.14  4.22 31,66 34,57 Peak 1 100 VERTICAL
2 457368 3457 34,00 -19.43 3226 4,22 3246 34,57 Average 1 100 VERTICAL
3 TRI1.200 43 .45 54,00 -10.55 3588 5.3 37,07 34 81 Average a2 100 VERTICAL
4 732,96 33,61 .00 218,30 482,03 5.3 37.07 34,83 Peak EY 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
; ) ; ; IEEE 802.11ac MCSO/Nss1 VHT20 CH 11/
Test Engineer Nick Peng Configurations ] )
Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date May 29, 2014 Test Mode
2TX)
Horizontal
Limit ey Fead Cabledntenna Preawmp T/Poz  &fPos
Freq Lewel Line Limit Lewel Loss Factor Factor Remark Fol/Phase
WHz dBuVim dBaVim dE  dEuV dE  dEim dE deg i
1 4015.60 31.57 34,00 -22.43 29,13 4,23 3.7 34,55 Average 248 100 HORIEONTAL
2 4010.36 44,23 74,00 20077 41,79 4,23 32,76 24,355 Peak 246 100 HORIZONTAL
3 TAT0.80 50,11 714.00 -23.80 42,43 5,36 37.16 34,34 Peak 125 100 HORTEONTAL
4 385,06 41.00 S4.00 -13.00 33,30 5.36 37.18 .24 Average 122 100 HOR[ZONTAL
Vertical
Limit ey Fead Cablednterna Preawmp T/Pos  &fPos
Freq Lewel Line Limit Lewel Loss Factor Factor Remack Fal/Fhase
MHz dBuVim dBEaVim dE  dEuV dE  dEim dE deg i
1 4014.44 44,04 74,00 20,06 42,34 4,22 32,73 34,55 Peak 21a 100 VERTICAL
2 4017.36  31.84 S54.00 -22.1s 2044 4,22 3272 3,35 hwerage 21a 100 VERTICAL
3 TIR5.85 50.58 T4.00 -23.42 42,88 5.34 37,18 34,84 Peak 112 100 VERTICAL
4 T3E5.88 35.24 .00 -13.76 3034 .36 3.1 3484 Awverage 112 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
_ _ : ) IEEE 802.11ac MCSO/Nss1 VHT40 CH 3/
Test Engineer Nick Peng Configurations ] )
Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date May 29, 2014 Test Mode
2TX)
Horizontal
Limit Ower Read Cabledntenna Preanp T/Pos  &/Fos
Fieg Lewel Line Limit Level Loss Factor Facter Remark Fol/Fhase
MHz dBuWim dBuWim dE  dBu¥ dE ~ dE/m dE deg om
1 4506.20 44.45 7400 -208.55% 42,32 4,20 32,52 34,59 Peak 4 100 HORTZOHTAL
2 4832 .40 31,87 34,00 222,13 200462 4,21 32,42 .38 Average 4 100 HOR[ZONTAL
Vertical
Limit Ower Read Cablednterma Preawp T/Fos  &fFos
Fieq Lewel Line Limit Level Less Factor Factor Femark Fal/Fhase
MHz dBuWim dBuim dE  dBu¥ dE  dB/m dE deg cm
1 4835.28 4326 m.00 230074 41,04 4,21 32,39 34,38 Peak 242 100 VERTICAL
2 338,08 31.683 34,00 -22.32 2044 4,21 32.390 34,323 Average 242 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 6 /
Test Engineer Nick Peng Configurations
Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi/
Test Date May 29, 2014 Test Mode
21X)
Horizontal
Limit wer Eead Cablednterma Freamp T/Fos &fFos
Freg Level Line Limit Level Loss Factor Factor Eemark Fol/Fhaze
WHz dBulWim dBoV m dE  dBu¥ dE  dBfm dE deg i
1 487080 32 .46 54,00 -21.54 30,15 4,22 3266 3457 sverage a0 100 HOETEZONTAL
2 AB70.00 44,84 74,00 -29.16 42,53 4,22 31,86 34,57 Peak an 100 HORIZONTAL
3 731,00 30,71 54,00 -14.29 32,12 5,34 37,07 34,82 Average 102 100 HORIZONTAL
4 T337.40 50,15 74,00 23,85 42,50 5,35 37.11 34,82 Peak 102 100 HOE [ZOMNTAL
Vertical
Limit ey Fead Cabledntenna Preawmp T/Pos  &fPos
Fieg Lewel Line Limit Level Loss Factor Factor Remark Fol/Fhase
MHz dBuVim dBuVim dE  dEuV¥ dE  dEim dE deg i
1 A873.400 31,78 54,00 .22.22 2047 4,22 366 34,57 Average 256 100 VERTICAL
2 A807.00 43,70 74,00 230,30 41,35 4,23 32,80 2,56 Peak 256 100 VERTICAL
3 TI05.80 40,05 F4.00 -24.05% 42 3R 5,34 3T.05 34,22 Peak 124 100 VEETICAL
4 7311.00 37.7% 34.00 -16.22 30,19  3.34 37.07 34,82 Average 324 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 9 /
Test Engineer Nick Peng Configurations
Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi/
Test Date May 29, 2014 Test Mode
2TX)
Horizontal
Limit Ower Read Cabledntenna Preamp T/Pos  &fFas
Freg Level Line Limit Level Loss Factor Factor Bemark Fol/Fhaze
MHz dBuV m dBEuVW wm dE  dBu¥ dE  dBfm dE deg cm
1 A921.60 31.29 54,00 -22.71 2R.B5  4.2% 31,76 34,55 Average a3 100 HOETEONTAL
2 4024 .97 44,79 74,00 -29.21 42,35 4,23 32,76 34,55 Peak 53 100 HORIZONTAL
3 TRET. 86 3747 34,00 -16.53 20077 5,36 37,18 3484 Average 252 100 HORIZONTAL
4 TREE.22 0 50,37 74,00 23,83 42,67 5,36 37,18 34,84 Peak 252 100 HORIZONTAL
Vertical
Limit Ower Read Cabledntenna Preamp T/Pas  AfFas
Freg Lewvel Line Limit Level Loss Factor Factor Eemark Fol/Fhaze
MHz dBuVSm dBEuW w dE  dBu¥ dE  dBfm dE deg cn
1 4925 60 45,01 74,00 -28.99 42,57 4,23 32,76 34,55 Peak 217 100 VERTTCAL
2 4035 60 32,01 34,00 -21,9% 20,57 4,23 32,76 34,55 hAverage 217 100 VERTICAL
3 7E55.80 3771 34,00 -16.20 30,06 5,35 37,12 3482 Average a3 100 VERTICAL
4 TR5.40 50067 74,00 23,33 42,97 5,36 37.18 34,84 Peak a3 100 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations | IEEE 802.11b CH 1/ Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date May 28, 2014 Test Mode
2TX)
Horizontal
Limit Ower FRead cCabledntenna Freawnp T/Pos  &/FPos
Fieq Lewel Line Limit Level Loss Factor Facter Remark Fol/Fhase
MHz dBuVim dBu¥im dE ~ dBuW¥ dE ~ dE/m dE deg cm
1 432302 52,00 .00 -21.10 50,71 4.21 32,56 24,58 Peak 2 147 HOBIZONTAL
2 823,90 42,05 34,00 -4.05 4776 421 3236 .38 Awverage 2 147 HORI[ZONTAL
Vertical
Limit Ower Eead Cablednterma Preawmp TiPos  &fPos
Fyeq Lewel Line Limit Lewel Loss Factor Factor Remark Fol/FPhase
VHz dBuVim dBu¥im dE  dBuV¥ dE  dBSm dE deg cm
1 4823.04 44.49 54.00 -9.51 42.% 4,21 32.56 34,58 Average 3 102 VERTICAL
2 4823.06 49,65 .00 24,35 4748 4,21 32,56 24,58 Peak 3 102 VERTICAL
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations | IEEE 802.11b CH 6/ Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date May 28, 2014 Test Mode
21X)
Horizontal
Limit Ower PRead Cabledntenna Preamp T/Pos  &fFos
Freg Level Line Limit Level Loss Factor Factor Bemark Fol/Fhaze
MHz dBuVSm dBEuVW wm dE  dBu¥ dE  dBfm dE deg cn
1 4573.93 55,01 74.00 -13.99 52,70 4,22 3166 34,57 Peak 15 155 HORIZONTAL
2 4573.04 52,84 s4.00 -1.16 50053 4,22 3166 34,57 Average 1% 155 HORIEONTAL
3 TH0.200 51,22 54,00 -2.78 4363 5034 17,07 34,81 Average EM] 114 HORIZONTAL
4 THI0LGL 57,83 M4L00 -16.17 300240 5.3 37,07 34L.BD Peak 310 118 HORIZONTAL
Vertical
Limit Ower Fead Cabledntenna Preamp T/Pas  AfFPas
Freg Lewvel Line Limit Level Loss Factor Factor Remark Fol/Fhaze
MHz dBuVSm dBuV wm dE  dBuV dE  dBfm dE deg cm
1 AB73.90 51.95 74,00 -22.05 49.64 4,22 32,66 34,57 Peak 348 101 VERTICAL
2 457303 48.1% 34,00 -5.87 45,82  4.22 %166 34,57 hverage 348 101 VERTICAL
3 7R0.18 50,27 4,00 -3.7F 42068 534 17,07 34,81 Average 11 102 VERTICAL
4 TR 36 5664 74.00 -17.36 42,06 3.3 37.07 34,83 Peak 33 102 VERTICAL
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Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations | IEEE 802.11b CH 11/ Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date May 28, 2014 Test Mode
2TX)
Horizontal
Limit ey Fead Cablednternna Preawmp T/Pos  &fPos
Freq Lewel Line Limit Lewel Loss Factor Factor Remack Fal/Fhase
MHz dBuVim dBuVim dE  dEuV¥ dE  dEim dE deg cm
1 402351 50,19 74.00 -23.81 47.75 4.23 3.7 34,55 Peak 12 133 HORIZONTAL
2 400305 44,22 5400 20078 41,078 4,23 33 .7 355 Average 12 133 HORIZONTAL
3 TIES.04 53.60 400 -20.40 45,00 5,34 37,18 34,84 Peak 215 119 HOBLTZONTAL
4 Tige. 62 4318 .00 -10.82 3548 3.36 27.1%  H.B4 Aswerage 213 119 HORI[ZONTAL
Vertical
Limit Ower Read Cabledntenna Preamp T/Pas  AfFas
Freg Lewvel Line Limit Level Loss Factor Factor Remark Fol/Fhaze
WHz dBuVim dBuWim dE  dBEuV dB  dBSm dB deg cm
1 402386 49,68 74.00 -24.32 47,24  4.23% 32,76 3,55 Peak 347 100 VERTTCAL
2 4923 .94 43,18 54,00 -10.84 40,72 4.2% 32,76 34,55 Average 247 100 VERTICAL
3 736664 41,55 54,00 -12.45 33,85 5,36 37.18 34 84 Average l& 100 VERTICAL
4 386,91 32,83 74.00 221,15 45,15 3.3 317.1% 34,84 Pesk & 100 VERTICAL

Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible

value has no need to be reported.

Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.

Report Format Version: Rev. 01
FCC ID: UZ7AP7522

Page No. 117 0f 171
Issued Date  : Jul. 03, 2014



Report No.: FR441804-04AA

4.6. Emissions Measurement
4.6.1. Limit

30dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

4.6.2. 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.
Spectrum Parameter Setting
Attenuation Auto
Span Frequency 100 MHz
RBW / VBW (Emission in restricted band) 1MHz / 3MHz for Peak, 1MHz / 10Hz for Average
RBW / VBW (Emission in non-restricted band) 100 kHz / 300 kHz for Peak

4.6.3. Test Procedures

For Radiated band edges Measurement:

1. The test procedure is the same as section 4.5.3, only the freqeuncy range investigated is limited to
100MHz around band edges.

For Radiated Out of Band Emission Measurement:

1. Test was performed in accordance with KDB 558074 D01 v03r02 for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247 section 10.1
Unwanted Emissions into Non-Restricted Frequency Bands Measurement Procedure.

2. The radiated emission test is performed on each TX port of operating mode without summing or
adding 10log (N) since the limit is relative emission limit.

Only worst data of each operating mode is presented.
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4.6.4. Test Setup Layout

For Radiated band edges Measurement:

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

For Radiated Out of Band Emission Measurement:

This test setup layout is the same as that shown in section 4.5.4.
4.6.5. Test Deviation
There is no deviation with the original standard.

4.6.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.6.7. Test Result of Band Edge and Fundamental Emissions

Temperature 24°C Humidity 56%
. ) . . IEEE 802.11ac MCSO/Nss1 VHT20 CH 1, 6,
Test Engineer Nick Peng Configurations )
11 / Chain 2
Mode 1 (Ant. 1 Dipole antenna / 3.17dBi /
Test Date May 15, 2014 Test Mode
1TX)
Channel 1
Lindt ©Over Read Cablefntenna Preanp LiPas T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark FPol/Phase
MHz dBuv /i dBu i dB dBuv dg [ dB < deg
1 1385.580 68,84 T4.00 -5.16 38,14 .21 OXE.49 0,00 Peak piale 357 WERTICAL
2 1390.080 52,71 54,00 -1.29 22.00 2. 22 XE.49 9.00 Average 10 357 YWERTICAL
3 2410. 50 102.48 F1.73  2.22 E.53 Q.00 Average 100 357 WERTICAL
-1 2415, 80 113,32 62,57 2.2 EE.S3 Q.20 Peak 100 557 WERTICAL
ltem 3, 4 are the fundamental frequency at 2412 MHz.
Channel 6
Limit Over Read Cablefntenna Preanp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuvm dE dBuv d6  dBE/m dB m deg
1 388,40 T2.52 74,00 -1.45% 41,82 2021 kE.49 0 0,00 Peak 1o 172 VERTICAL
Z 390,00 51,87 54,00 -2.13 21.16 F.rr 0 FE.49 0,00 Average 1o 17% WERTICAL
ES 2435, 40 118, 10 87.41 .23 X568 Q.00 Peak i 172 “ERTICAL
) 2435, 20 107,28 T A5 2.23 2XE.G0 9.00 Average 1o 172 WERTICAL
5 2483.50 S51.82 54.00 -2.1% 20.89 2.26 28.67 0.00 Average 100 172 VERTICAL
5] 2486, 30 6E.55 V4,00 -5.45% 37,62 2.5 XE.GT Q.20 Peak 10 172 WERTICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 11
Lindt Over Read Cableintenna Preanp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv Sm dBuv S m dBE dBu dB dB ‘m dB <m deg
1 2468, 00 11a, 9 g0, al . ro FB.B3 0. 00 Peak 117 175 WERTICAL
2 2469, 49 109, 75 GA. 87 2. 25 XE.GE 0.00 Lverage 117 178 WERTICAL
3 2483.5%0 52.61 54.00 -1.39 21.6G8 2.6 XE.GT 0.00 Average 117 178 WERTICAL
4 2483.99 V.04 V4.00 -1.9% 41.11 2.26 28,67 2. 00 Peak 117 178 WERTICAL
ltem 1, 2 are the fundamental frequency at 2462 MHz.
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Temperature 24°C Humidity 56%
) _ : ) IEEE 802.11ac MCSO/Nss1 VHT40 CH 3, 6,
Test Engineer Nick Peng Configurations ]
9/ Chain 2
Mode 1 (Ant. 1 Dipole antenna / 3.17dBi
Test Date May 15, 2014 Test Mode
/ 1TX)
Channel 3
Lindt Over Read Cabledintenna Preamp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark FPol/Phase
MHz dBuv/m dBuvym di dBuv db  dB/m di £m deg
1 F3E9,20 TO.20 T4.00 -3.808 39,50 X X1 2E.49 0,00 Peak 1400 358 VERTICAL
2 390,080 52 .66 54,00 -1.34 21,95 F. 22 X409 Q.00 Lverage 1aa 358 VERTICAL
3 215, 08 109, 39 TE.G3 2,23 XE.G3 Q.00 Peak 160 358 VERTICAL
3 2426, 80 96, 80 G5, @l 2.23 28.56 Q.20 Average 1o 358 WERTICAL
ltem 3, 4 are the fundamental frequency at 2422 MHz.
Channel 6
Lindt Over Read Cabledintenna Preamp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuv/m di dBu dB dB/m dB cm deg
1 235,40 09,02 74,00 -4.95 33,352 .21 28,49 Q0,00 Peak laa 182 VERTICAL
2 F300,080 52,53 54,00 -1.47 21,82 Fo22 k.49 0,00 fverage 160 18 VERTICAL
E] 351,88 111,85 il W 2.33 X566 Q.00 Peak 1aa 18 VERTICAL
4 2433.00 98,97 68,18 2.23 8.56 0.00 Lverage 100 182 VERTICAL
5 2483.50 52.41 54.00 -1.5%9 21.48 2,26 2B.67 0.00 Average 160 182 VERTICAL
& 2483.90 69,27 74,00 -4.73 38.34 2.2 2B.67 Q.20 Peak 109 182 VERTICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 9
Lindt Over Read Cabletntenna Preang LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuvSm dBuv S m dB dBuy dB dB /m dB <m deg
1 2455, 1@ 108, 16 77.29 .24 FE.BD 0,00 Peak 1aa & VERTICAL
2 2456.80 96,75 G5, BE 2.24  2R.G63 0.00 Lverage 168 & WERTICAL
3 2483.50 52.81 54.00 -1.19 21.88 2,26 XER.GT 0. 20 Average 10 8 WERTICAL
3 2485.5%0 73,81 74.00 -1.19 41.88 2.6 2B.67 0,00 Peak 100 & WERTICAL
ltem 1, 2 are the fundamental frequency at 2452 MHz.
Note:
Emission level (dBuV/m) = 20 log Emission level (uv/m).
Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations IEEE 802.11b CH 1, 6, 11 / Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 15, 2014 Test Mode )
3.17dBi/ 1TX)
Channel 1
Lindt Over Read Cabletntenna Preang LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuvSm dBuv S m dB dBuy dB dB /m dB <m deg
1 d3E9, 2@ 52,56 54,90 -1.44 21,86 2,21 Fg.49 Q.00 Lverage 1aa 359 VERTICAL
b 1390.00 G0.78 T4.00 -13.2F 30.07 X.12 XE.49  0.00 Peak 160 350 VERTICAL
3 2411.20 113.09 §2.34 2.22 28.53 0.00 Average 100 359 VERTICAL
4 2411.20 117.08 §6.33  2.12 }E.53 0.00 Peak 100 559 VERTICAL

ltem 3, 4 are the fundamental frequency at 2412 MHz.

Channel 6
Limdit Over Read Cablefntenna Preanp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuv/m di dBu dB dB/m dB cm deg
1 2IEE, 40 46,07 54000 -7,95 0 15,37 2,021 28,49 9,00 Lverage 1608 176 VERTICAL
2 J3E8. 40 57,8 74,00 -1e.7r M, GRE 2,21 18.49 0,80 Peak 1600 6 WVERTICAL
E] 235,20 114,18 §3. 349 2.23 18.5%6 9,00 Lverage 1aa 76 WERTICAL
< 2435.20 118,11 87.32 2.23 2ZXB.56 0. 00 Peak 1600 176 VERTICAL
5 2483.50 47.66 54.00 -6.34 16,73 2,26 FB.GT 0.00 Avérage 100 176 VERTICAL
& 2485, 90 SE.V2 O F4.00 -15%.28 27,79 2,26 2E.6T Q.20 Peak 100 176 VERTICAL

ltem 3, 4 are the fundamental frequency at 2437 MHz.

Channel 11
Lindt Over Read Cablefntenna Preanp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal /Phase
MHZ dBuv /m dBuym di dBuy db dBE/m db m deg
1 2461, 20 111,38 59,51 o2 OFR,.BD 0,00 Lverage 1o & VERTICAL
2 2463080 114,41 53,54 2. 24 2XR.G3 Q. 00 Peak 160 & WERTICAL
3 2483.50 52,65 S54.00 -1.35 21.72 2,26 XE.GT Q.00 Average 100 & VERTICAL
-k 2485.90  61.54 74,00 -12.46 30,6l 2,26 2E.6BT @, 00 Peak 100 & VERTICAL

ltem 1, 2 are the fundamental frequency at 2462 MHz.

Note:

Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Temperature 24°C Humidity 56%
IEEE 802.11ac MCS0/Nss1 VHT20 CH 1, 6,
Test Engineer Nick Peng Configurations ) )
11/ Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi/
Test Date May 23, 2014 Test Mode
2TX)
Channel 1
Limdit Over Read Cableintenna Preamp &/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv /m dBuim di  dBuv db  dBE/m di m deg
1 2359,04 52,87 54,00 -1.13 22,17 2.1 2E.49 0,00 Average 100 205 WVERTICAL
2 FIEO. 8L 62 83 74,00 -11.17 3x.12 .22 OXE.49 0,00 Peak 1o 205 VERTICAL
E] 2411. 64 117,95 §7.20 2.22 2E.53 Q.00 Peak 100 205 VERTICAL
-1 2411, 24 114,27 §3.52 2. 22 IXE.53 Q.00 Average 100 205 WERTICAL
ltem 3, 4 are the fundamental frequency at 2412 MHz.
Channel 6
Limit Ower FRead CablefAntenna Preanp T/Pos  4fPos
Freg Level Line Limit Level Loss Factor Factor Remark Fol/Fhaze
MHz dBu%Wm dBaWim dB  dBa¥ dB dBim iB deg il
1 2ag.et 67,62 74,00 -6.3% 36,84 2,90 27.87  0.00 Pesk 33l 100 YERTICAL
2 239000 52,07 s4.00 -1.93 21.29 2.4 27,87 000 Average 351 100 YERTICAL
E 243412 121.98 al.24 2,03 3780 0.00 Pesk 351 100 YERTICAL
4 2435.72 111.11 80037 2,93 2780 0.00 Average 351 100 VERTICAL
5 2483083 BR.3S MA.00 0 W5.065% 32T.66 0 2,956 27.73% 000 Peak 351 100 VERTICAL
B 483,082 .72 .00 -2 X203 2096 27.73 0 D.00 Average 33l 100 YEETICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 11
Limit Qwer FRead Cablednterma Preamp T/Pas  AfPas
Freg Level Line Limit Level Loss Factor Factor Remack Fol/Phase
MHz dBuVSm dBu¥Sm dE  dBu¥ dE  dBfm dE deg cm
1 2468.57 113.85 2314 2.5 27,76 0.00 Peak 9 100 VERTICAL
2 2468.89 99 87 69,16 2,95 27,76 0,00 Average 9 100 VERTICAL
L 2483 .66 50,71 S4.00 -3.29 20002 2.9 27.7%F  0.00 Average a 100 VERTICAL
4 2484.30 2.80 4,00 -1.11 42,20 2.9 27,72 0.00 Peak a 100 VERTICAL
ltem 1, 2 are the fundamental frequency at 2462 MHz.
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Temperature 24°C Humidity 56%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 3, 6,
Test Engineer Nick Peng Configurations
9/ Chain 1 + Chain 2
Mode 1 (Ant. 1 Dipole antenna / 3.17dBi
Test Date May 23, 2014 Test Mode
| 2TX)
Channel 3
Limit Ower Read Cabledntenna Preamp T/Pos  AfPos
Freq Level Line Limit Level Loss Factor Factor Eemark Fol/Fhaze
MHz dBuVSw dBuWim dE  dBuV dE  dBSm dB deg Cm
1 235968 A6.41 7400 -7.59 35,63 2,91 27,87 0.00 Peak 183 100 VERTICAL
2 2390,00 52,71 S4.00 -1.2% 21,93 2,91 27,87 0,00 Average 183 100 VERTICAL
3 2415,91 09,85 3,02 2.2 27,84 0,00 Average 182 100 VERTICAL
4 2418.80 111.15 0,39 2.@ 27,84 0,00 Peak 182 100 VERTICAL
ltem 3, 4 are the fundamental frequency at 2422 MHz.
Channel 6
Limit Ower Read Cablesntenna Préanp T/Fos A4/FPos
Fieg Level Line Limit Level Loss Factor Factor Remack Fol/Fhaze
MHz dBu¥/m dEBu%/m dB  dBa¥ dB dBim iB deg Cil
1 2389 68 32,03 34,00 -1.02 22.20  2.91 2A7.87 0.00 Averagze 154 100 VERTICAL
2 ze0.00 67.53 .00 -A4.47 36075 2.9 2787 0.00 Peak 154 100 VERT ICAL
3 2451,55 101 .62 70085 2,93 27.8F  0.00 Average 184 100 VERTICAL
4 2440,85 113,52 82,80  2.94 27.78  0.00 Pesk 164 100 VERTICAL
5 248340 51,73 sa.00 -2.27 2104 2,95 27,73 Q.00 Average 184 100 VERTICAL
i 2483 .82 72,85 7A.00 -1.15 42014 2,96 27.7% 0,00 Peak 184 100 VERTICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 9
Limit Ower Eead Cableantenna Preamp TiPos  &fPos
Freq Lewel Line Limit Lewel Loss Factor Factor Remack Fol/Fhase
MHz dBuVim dBuVim dE  dEuV dE  dEfm dE deg cm
1 2439,1% 00,57 Bh.85 2.9 27,78 0,00 Average 124 100 VERTICAL
2 2460.33 111.81 8120 2,85 27,76 0.00 Peak 124 100 VEETTCAL
3 2483 .52 Tre0 w0 -1.40 41,91 2,96 27,72 0.00 Peak 124 100 VERTICAL
4 2483 .52 5280 54,00 -1.11 22200 2,08 27.72 0,00 &verage 124 100 VERTICAL

ltem 1, 2 are the fundamental frequency at 2452 MHz.

Note:

Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Temperature 24°C Humidity 56%
_ _ - IEEE 802.11b CH 1,6, 11/Chain 1 +
Test Engineer Nick Peng Configurations ]
Chain 2
Mode 1 (Ant. 1 Dipole antenna /
Test Date May 23, 2014 Test Mode )
3.17dBi/ 2TX)
Channel 1
Lindt Over Read Cableintenna Preamp L/ Pos /Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv /m dBuim di  dBuv db  dBE/m di m deg
1 239,04 52,87 54,00 -1.13 22,17 k212849 0,00 Average 108 205 VERTICAL
2 380,84 /2,83 T4.00 -11.17 32,12 .22 O1E.49 0,00 Peak 108 105 VERTICAL
E] 2411. 64 117,95 §7.20 2.22 2E.53 Q.00 Peak 100 205 VERTICAL
-1 2411, 24 114,27 §3.52 2. 22 IXE.53 Q.00 Average 100 205 WERTICAL
ltem 3, 4 are the fundamental frequency at 2412 MHz.
Channel 6
Limdit Over Read Cableintenna Preamp &/ Pos Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuvm dE dBuv d6  dB/m db £m deg
1 2390,00 446,44 5400 -7.56 15.73 2 i@ 2E.49 0,00 Lverage 115 203 VERTICAL
' 1390.00 57,08 T4.00 -16.92 26,37 2. 22 285.49 0,00 Peak 1la 203 VERTICAL
E] 3G 08 118,81 58,02 .23 XE.GBG a, 30 Peak 11a 203 WERTICAL
B 2436, 36 115,03 5. 24 2,23 XB.5G Q.00 Average 11& 203 WERTICAL
5 2483.50 485.01 54.00 -5.99 17.08 2,26 XE.GT Q.20 Average 116 205 WERTICAL
5] 2483.5%0 57,48 V4.00 -1l6.5F 216,55 2.5 XE.6T 2,20 Peak 116 205 WERTICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 11
Lindt Over Read Cableintenna Preamp L/ Paos Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHZ dBuvm dBut S m di dbuy db dB/m db m deg
1 o, 8 L1377 g2, .34 FE.BD Q.00 Lverage 119 207 WVERTICAL
2 246208 117.72 G, BS 2.2 XE.G3 O, 00 Peak 119 207 WERTICAL
| 3 2483.50 52,95 54.00 -1.0x 22.05 2. 26 XE.GT 0. 00 Average 119 207 WERTICAL
-1 2483, 66 63,32 V4,00 -10.68 32,39 2.2 2E.BT 2. 00 Peak 119 207 WERTICAL

ltem 1, 2 are the fundamental frequency at 2462 MHz.

Note:

Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.

Report Format Version: Rev. 01
FCC ID: UZ7AP7522

Page No.
Issued Date

: 125 0f 171
:Jul. 03, 2014



Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11Tac MCSO/Nss1 VHT20 CH 1, 6,
Test Engineer Nick Peng Configurations
11/ Chain 1
May 27, 2014 & Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date Test Mode
May 28, 2014 1TX)
Channel 1
Limit Ower FEead Cabledntenna Preamp T/Fos &fFPos
Fregq Level Line Limit Level Loss Factor Factor Remark Fal /Fhaze
MHz dBu¥Sm dBu¥Swm dE  dBu¥ dB  dBfm dE deg c
1 0.0 TR .00 -1.34 41063 2091 2792 0,00 Peak 360 100 VERTICAL
2 oo, o0 50,12 54,00 -3 .83 1928 2,91 27,02 0,00 Average a0 100 VERTICAL
3 X413.40 101.09 F027 2,92 27,90 0,00 Average 360 100 VERTICAL
4 414,20 1122 8l.4s 2,02 27,90 0,00 Peak 340 100 VERTICAL
ltem 3, 4 are the fundamental frequency at 2412 MHz.
Channel 6
Linit oOwer Read Cableantenna Preanp T/Pos  AfPos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Fhase
MHz dBuWim dBaVim dB  dBa¥W dB  dBim dB deg [
1 238680 84,03 7400 -7.07 2&.010  2.90 27.92  D.00 Peak 344 100 VERTICAL
2 239000 5271 s4.00 -1.29 21.8%  2.90 27.92  D.00 Avervsgze 344 100 VERTICAL
3 2435.40 117.54 BA.73 02,93 217.8%  0.00 Pesk 344 100 VERTICAL
4 243820 106,65 7085 204 27 86 0,00 Average 144 100 YERTICAL
5 4R350 52,84 54,00 -1.14 22,06 2,95 27,82 0.00 Average 344 100 VERTICAL
& 248510 72,58 .00 -1.42 4180 2,95 27,82 0.00 Peak 344 100 VERTICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 11
Limit Ower FRead Cablednterma Preamp T/Pas  AfPas
Freg Level Line Limit Level Loss Factor Factor Remack Fol/Phaze
MHz dBuVSm dBu¥V w dE  dBu¥ dE  dBfm dE deg i
1 2463200 90,07 fR.28 2,95 27,34 0,00 Average 350 100 VERTTCAL
2 2464.20 110,446 767 2,95 217,84 0,00 Peak 359 100 VERTICAL
3 TAR3 .50 48,60 54,00 -5.%1 17,91 2,95 27,82 0,00 Averagze E 100 VERTICAL
4 T4R3.70 M3 M4.000 -1.37 41,85 2.0 27,22 0,00 Peak 150 100 VERTICAL
ltem 1, 2 are the fundamental frequency at 2462 MHz.
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Temperature 24°C Humidity 56%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 3, 6,
Test Engineer Nick Peng Configurations
9/Chain 1
Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date May 28, 2014 Test Mode
1TX)
Channel 3
Limit ey Fead Cablednterna Preamp T/Pos  &fPos
Fieg Lewel Line Limit Level Loss Factor Factor Remark Fol/Fhase
VHz dBuVim dBuV/m dE  dEuV dE  dEi/m dE deg cm
1 236,50 7204 7400 -1.08 42,11 2,91 27,92 0.00 Peak 144 100 VERTICAL
2 238060 52,82 5400 -1.1% 21,90 2,01 27,82  0.00 dverage 144 100 VERTICAL
3 2415.20 108.00 TE1E 2.2 27,00 0,00 Pealk 244 100 VERTICAL
4 241720 97.45 ah.63 2,92 27.90 0,00 sverage 244 100 VERTICAL
ltem 3, 4 are the fundamental frequency at 2422 MHz.
Channel 6
Limit Ower Read Cablefntenna Preanp T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Fhase
MHz dBu¥/m dBu%/m dB  dBa¥ dB dBi= iB deg Cil
1 238680 a2.01 w00 -4.99 35185 2.9 27.92 0.00 Peak 340 100 VEETICAL
2 2300.00 52.44 s4.00 -1.%6 21.61  2.91 27.92  0.00 Average 340 100 VERTICAL
3 242220 109,41 A0 2.9% 27.88  0.00 Pesk 340 100 VERTICAL
4 2442.,20 97,37 66,57 2,94 27.86  0.00 Average 340 100 VERTICAL
5 483,50 52,04 5400 -1.96 21,26 2,95 27.82  0.00 Average 340 100 VEETICAL
é 2487.50 89,14 7400 -4.85 38,37 2,97 27,80  0.00 Pesk 340 100 VEETICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 9
Limit Ower Read Cabledntenna Preamp T/Pas  &fFPas
Freq Level Line Limit Level Loss Factor Factor Eemark Fol/FPhaze
WHz dBuWViw dBu%im dE dBuV dB  dBfm dB deg cm
1 266,00 107,25 76,49 2.95 27.84 0,00 Peak 260 100 VERTTCAL
2 2469,20 95,03 65,19 2,85 27.84 0,00 Average 240 100 VERTTCAL
3 248350 49,30 4,00 -4.61 183,81 2.9 27,82  0.00 Average 240 100 VERTICAL
4 245300 2,072 7400 -1.25 41,94 2,98 27,82 0.00 Peak 340 100 VERTICAL

ltem 1, 2 are the fundamental frequency at 2452 MHz.

Note:

Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
Test Engineer Nick Peng Configurations IEEE 802.11b CH 1, 6, 11/ Chain 1
Mode 2 (Ant. 4 Panel antenna /
Test Date May 28, 2014 Test Mode
4.8dBi/ 1TX)
Channel 1
Limit wer FEead Cableéntenna Preamp T/Fos &fFos
Freq Level Line Limit Level Loss Factor Factor Remark Fal /Fhaze
MHz dBuVim dBuVim dE ~ dBu¥ dE ~ dBfm dE dez o
1 Faga.20 48,16 34,00 -5.84 17,33 2,91 27,02 0,00 Average 342 100 VERTICAL
2 2359.40 55,86 74,00 -15.14 28,03 2,91 27,92 0.00 Peak 42 100 VERTICAL
3 2411.20 110.49 TAET 2,92 27,90  0.00 Average 342 100 VERTICAL
4 2413.00 114.33 83,51 2,62 27.90  0.00 Peak 42 100 VERTICAL
ltem 3, 4 are the fundamental frequency at 2412 MHz.
Channel 6
Limit Ower Eead CableAnterma Preamp T/Foz  &fFos
Freq Lewel Line Limit Level Loss Factor Factor Eemark Fol/Phase
MHz dBu¥im dBuVim dB  dBuV dE ~ dBfm B deg cm
1 66,00 107,28 76,49 2,95 27,84  0.00 peak 360 100 VERTICAL
2 246920 95 98 65,19 2,95 27,84 0,00 Average 260 100 VEETICAL
3 248350 49,30 54,00 -4.61 18,61 2.% 27,82 0,00 Average 380 100 VERTICAL
4 245300 M2 w00 128 41,94 2.9 27.82  0.00 Peak 260 100 VERTICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 11
Limit Owey  Read Cabledntenma Preamp T/Fos  &fPos
Freq Lewe]l Line Limit Lewel Loss Factor Factor Remark Fol/Phase
WHz dBuVim dBuVim dE  dBu¥V dE  dE/m dE deg cm
1 246120 109,72 78,03 2,95 2784 0,00 Average l& 100 VERTICAL
2 246300 113 83 82,84 2.85 27,84  0.00 Peak 1 100 VERTICAL
3 248350 A1.03 TA.00 212,97 30.25 2.8 27.82  0.00 Peak 14 100 VERTICAL
4 2453.50 51.32 S4.00 -2.68 20.54 2.6 27.82  0.00 4verage L& |00 VERTICAL

ltem 1, 2 are the fundamental frequency at 2462 MHz.

Note:

Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11Tac MCSO/Nss1 VHT20 CH 1, 6,
Test Engineer Nick Peng Configurations ) )
11 /Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date May 28, 2014 Test Mode
2TX)
Channel 1
Limit Ovey  Read Cablednterna Preawp Ti/Pos  4fPos
Freq Lewel Line Limit Lewel Loss Factor Factor Remask Fol/Fhase
WHz dBuWim dBuVim dE  dBuWV dE  dBSm dE deg =0}
1 230000 72084 MO0 <116 42,01 2,81 27,92 0.00 Peak 354 101 VERTTCAL
2 2300.00 51.34 54.00 -2.86 20051 2,81 27.02  0.00 dwverage 354 101 VERTTCAL
3 2411.40 118.06 87.24 2.2 27,90  0.00 Peak 354 101 VERTTCAL
4 2413.40 106.00 T3.01e 2082 27900 0.00 Average 254 101 VERTICAL
ltem 3, 4 are the fundamental frequency at 2412 MHz.
Channel 6
Limit Ower FEead CableAntenna Preamp T/Pos  AfPos
Freg Lewel Line Limlt Lewel Loss Factor Factor Remark Fol/Phasze
MEz dBu¥Sm dBu¥fm 4B dBa¥ dB dBim iB deg Cim
1 239000 &6.15 74,00 -7.85 35,32 2,91 27.92  0.00 Peak 350 101 VERTICAL
2 2590.,00 51.40 54,00 -2.60 20,57 2.91 27.92  0.00 Average 350 101 VERTICAL
3 243060 122.17 91,36 2,93 2788  0.00 Peak 350 101 VERTICAL
4 243820 111.35 80,55 2,94 2746 0.00 Average 350 101 VERTICAL
5 2483.50 70.84 400 <316 4006 2.9 27.82  0.00 Peak 350 101 VERTICAL
B 248350 32,87 .00 -1.13 22.09  2.098 27.82 0.00 Average 350 101 VEETICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 11
Limit Owey  Pead Cablednterma Preawmp T/Pos  4fPoz
Freq Lewe]l Line Limit Lewel Loss Factor Factor Remaik Pol/Phase
MHz dBuVim dBuVim dB  dBu¥V dE  dEi/m dE deg cm
1 246020 105,04 7317 2,85 27.84 0,00 Average 117 100 WERTTC AL
] 2469.40 115.41 B4.62 2,85 27.84  0.00 Peak 337 100 VERTTCAL
3 2483050 T2.87 w00 -1.13 42,00 2,08 27,82 .00 Peak 337 100 VEETICAL
4 2453.50 4864 MO0 -3.36 1T7.86  2.9s 27.82 0.00 sverage 337 100 VERTICAL
ltem 1, 2 are the fundamental frequency at 2462 MHz.
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 3, 6,
Test Engineer Nick Peng Configurations
9/ Chain 1 + Chain 2
Mode 2 (Ant. 4 Panel antenna / 4.8dBi /
Test Date May 28, 2014 Test Mode
21X)
Channel 3
Limit Ower Eead Cablefnterma Preamp T/FPaz  AfFPos
Freg Lewel Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBu¥Sw dBu¥Sm dE  dBEuV dE  dBfm dB deg Ci
1 FIBE.40 7144 w400 -2056 40,61 2,91 27,92 0.00 Peak 357 100 VERTICAL
2 2300.00 52,59 54,00 -1.41 21,76 2,91 27.92 0,00 Average 357 100 VERTICAL
3 2426,80 105,51 74,700 2.9% 27,88 0,00 Average 357 100 VERTTCAL
4 242% .40 117,85 87,04 2,03 27.88 0.00 Peak 357 100 VERTTCAL
ltem 3, 4 are the fundamental frequency at 2422 MHz.
Channel 6
Limit ©Over FEead Cableéntenna Preamp T/Pos 4&/Pos
Frog Lewvel Line Limit Level Loss Factor Factor Remark Pal/Fhaze
MHz dBuV/m dBuVSm dg  dBuV dE  dBim iB deg Cin
1 243180 106,75 75,94 2.0% 27,88 0L0D Average 337 100 VERTTCAL
2 2432 .60 117.35 BA.54 0 2.93% 2786 0.00 Peak 337 100 YERTICAL
3 2483.00 71.87 700 -2.13 41,00 2,96 2782  0.00 Peak 337 100 VERTICAL
4 2484 .70 52,01 =4.00 -1.09 22013 2.948 217.82 0.00 Average 337 100 VERTICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 9
Limit Owey  Read Cablefmterma Preawp T/Pos 4fPoz
Freq Lewel Line Limit Lewel Loss Factor Factor Remaik Pol/Fhase
MHz dBu¥im dBuVim dB  dEuV dE  dEi/m dE deg o
1 246560 114,83 83,84 2,85 27.84  0.00 Peak 242 100 VERTTCAL
2 246820 104.34 73,55 2.85 27.84  0.00 Average 342 100 VERTTCAL
3 2483.50 72018 W00 -1.822 41,40  2.946 2% .22 0.00 Peal: 242 100 VERTICAL
4 248350 2.8 M.00 -1.12 22,10 2.9s 27.82 0.00 sverage 342 100 VERTICAL

ltem 1, 2 are the fundamental frequency at 2452 MHz.

Note:

Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Report No.: FR441804-04AA

Temperature 24°C Humidity 56%
IEEE 802.11b CH 1, 6, 11 /Chain 1 +
Test Engineer Nick Peng Configurations
Chain 2
Mode 2 (Ant. 4 Panel antenna /
Test Date May 28, 2014 Test Mode
4.8dBi / 2TX)
Channel 1
Limit Ower Read Cabledntenna Preamp T/Pos  AfPas
Freg Lewel Line Limlt Level Loss Factor Factor Eemark Pol/Phaze
MHz dBuV/w dBulium dE  dBu¥ dE  dBfm dE deg [T
1 2412 80 118.54 87,72 2,92 27.90 0.00 Peak 315 117 VERTICAL
2 241280 114.5] B389 2.9 27,90 0,00 Average EY 117 VERTICAL
3 2409100 52,78 A4.00 -1.22 2201 2,97 2780 0,00 Average 15 117 VERTICAL
4 401,10 41,02 74,00 -12.08 30,25 2,97 27.80 0,00 Peak EY) 117 VERTICAL
ltem 3, 4 are the fundamental frequency at 2412 MHz.
Channel 6
Limit Ower FEead CableAntenna Preamp T/Pos  AfPos
Freg Lewel Line Limlt Lewel Loss Factor Factor Remarsk FPol/Phasze
MEz dBu¥WSm dBu¥fm dB  dBaV dB dBfm 4B deg cm
1 200,00 55,85 w400 -18.15 25,02 2.9 27.92  0.00 Peak 14 104 VERTICAL
2 239000 45,14 54,00 -8.86 14,31 2.91 27.92  0.00 Average 14 104 VERTICAL
3 24%6.,20 121,37 0,56 2,93 27 8% 0,00 Peak 14 104 VEETICAL
4 243620 117,44 Bh.65 2,03 27 88 0.00 Average 14 104 VEETICAL
5 248350 52,92 W.00 215,08 28,14 2,96 27.82  0.00 Peak 14 104 VERTICAL
f 2483 .50 47,320 3 .00 -s.70 1832 2,95 2782  D.00 Average 14 104 VERTICAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 11
Limit Owver FEead Cabledntenna Preamp T/Pos  A&fPas
Freq Lewel Line Limit Lewel Loss Factor Factor Remark Pol/Phasze
MHz dBu¥/m dBuW¥im dB  dBu¥ dE  dBfm dE deg Cil
1 235240 52.86 S4.00 -1.14 22002 2,80 27,94 0.00 &verage 18 124 VERTICAL
2 3E4.00 a1.22 400 -12.78 30,38 2,90 27.94 0,00 Peak 13 124 VERTICAL
3 2461.20 114,25 83,46 2,95 27,84 0,00 Average 1% 124 VERTICAL
4 2462 80 118,18 87,30 2,85 27,84  0.00 Peak 14 124 VERTICAL
5 2483 .50 37.77 ML00 L1623 26,00 2 Qg 27,82 0,00 Peak 1% 124 VERTICAL
£ 240310 48.45 34.00 -3.55 17.6R 0 2.9% 2780 0.00 Average L3 124 VERTICAL

ltem 1, 2 are the fundamental frequency at 2462 MHz.

Note:

Emission level (dBuV/m) = 20 log Emission level (uv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Report No.: FR441804-04AA

For Emission not in Restricted Band
Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi/ 11X)
Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Reference Level

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 105.97 dBpV
Ref 117 dBuv “Att 20 dB SWT 40 ms 2.438226250 GHz
||
:
D1 105./97 dBu ¥
|
100
|
5.97 dBj
|60 3DB
=50
40
30
20
Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 15.MAY.2014 19:21:46

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 1 / 30MHz~2400MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 61.78 dBuv
Ref 117 dBpv “Att 20 dB SWT 240 ms 2.399703750 GHz
~110 ||
A
D1 105.097 dBp L
1 Pl
uEy [°°
=90
~80:
D2 75.97 dB
=70
| 50 3DB
~50
40
30
~20
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Date: 15.MAY.2014 19:22:31
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 1 / 25600MHz~26500MHz (down 30dBc)

®

“RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]
57.81 dBuVv

Ref 117 dBuv “Att 20 dB SWT 2.4 s 4.825000000 GHz
|
D1 105.097 dBu
|
UED [
190
180
D2 7/5.97 dBlx

Start 2.5 GHz

2.4 GHz/

Date: 15.MAY.2014 19:23:25

Stop 26.5 GHz

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 11 / 30MHz~2400MHz (down 30dBc)

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]
50.38 dBuv

Ref 117 dBuv “Att 20 dB SWT 240 ms 330.693750000 MHz
|
D1 105.097 dBp
1 Pl
VTEW N
+-90
+-80
D2 755.97 dB
=70
60
1
150 Y
40
L 30
20
Start 30 MHz 237 MHz/ Stop 2.4 GHz

Date: 15.MAY.2014 19:24:54
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 11 / 25600MHz~26500MHz (down 30dBc)

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 55.59 dBpv
Ref 117 dBpv “Att 20 dB SWT 2.4 s 4.921000000 GHz

110 ||
D1 105.97 dBp

~100

D2 75.97 dBl

Start 2.5 GHz 2.4 GHz/ Stop 26.5 GHz

Date: 15.MAY.2014 19:24:12
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11nac MCS0/Nss1 VHT40 / Reference Level

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 97.86 dBuv
Ref 107 dBpv “Att 10 dB SWT 40 ms 2.440720000 GHz
+100 1 ||
D1 97.86 dBu Y
90
L 80
170
p2f67.86 dBlx LI
-60:
3DB
a0
+-30:
120
10
Center 2.437 GHz 6 MHz/ Span 60 MHz

Date: 15.MAY.2014 19:12:59

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 3 / 30MHz~2400MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 53.23 dBuv
Ref 107 dBupv “Att 10 dB SWT 240 ms 2.398518750 GHz
~100 ||
D1 97.86 dBy
1 Pl
U=y °
~80:
=70
D2 67.86 dBl
160
| 50 3DB
140
130
120
110
Start 30 MHz 237 MHz/ Stop 2.4 GHz

Date: 15.MAY.2014 19:14:03
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 3 / 25600MHz~26500MHz (down 30dBc)

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 55.87 dBpV
Ref 107 dBupv “Att 10 dB SWT 2.4 s 4.861000000 GHz
||
D1 97.86 dBu
%0
L 80
170

D2 67.86 dBp!

Start 2.5 GHz 2.4 GHz/ Stop 26.5 GHz

Date: 15.MAY.2014 19:15:12

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 9 / 30MHz~2400MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 4498 dBpVv
Ref 107 dBupv “Att 10 dB SWT 240 ms 317.955000000 MHz
~100 ||
D1 97.86 dBy
1 Pl
U=y °
~80:
=70
D2 67.86 dBl
160
| 50 3DB
1
140 4
130
120
110
Start 30 MHz 237 MHz/ Stop 2.4 GHz

Date: 15.MAY.2014 19:16:18
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 9 / 25600MHz~26500MHz (down 30dBc)

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 53.68 dBuV
Ref 107 dBpv “Att 10 dB SWT 2.4 s 4.885000000 GHz
||
D1 97.86 dBu
%0
L 80

D2 67.86 dBp!

Start 2.5 GHz 2.4 GHz/ Stop 26.5 GHz

Date: 15.MAY.2014 19:15:52
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11b / Reference Level

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 109.41 dBpv
Ref 117 dBpv “Att 20 dB SWT 40 ms 2.436463750 GHz
: |
110 109+t =
| +
100 i

A A
vy "

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 15.MAY.2014 19:17:44

Plot on Configuration IEEE 802.11b / CH 1 / 30MHz~2400MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 60.55 dBuV
Ref 117 dBuv “Att 20 dB SWT 240 ms 2.397333750 GHz
1 Pl
uEy [°°
=90
=80 ) -4 dp|
170
| 50 Y/30B
150
140
130
120
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Date: 15.MAY.2014 19:18:20
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11b / CH 1 / 25600MHz~26500MHz (down 30dBc)

®

Ref 117 dBpv

“RBW 100 kHz
*VBW 300 kHz

“Att 20 dB SWT 2.4 s

Marker 1 [T1 ]
75.98 dBuv
4.822000000 GHz

~100

+—165—

B

FE: e ls)

140

20

Start 2.5 GHz

Date:

2.4 GHz/

15.MAY.2014 19:18:51

Stop 26.5 GHz

Plot on Configuration IEEE 802.11b / CH 11 / 30MHz~2400MHz (down 30dBc)

®

Ref 117 dBuv

*RBW 100 kHz
*VBW 300 kHz

*Att 20 dB SWT 240 ms

Marker 1 [T1 ]
51.34 dBuv
723.817500000 MHz

=110

=100

+—+6S—

B

AT OB

- 1=

Start 30 MHz

Date:

237 MHz/

15.MAY.2014 19:20:04

Stop 2.4 GHz
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11b / CH 11 / 25600MHz~26500MHz (down 30dBc)

@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 71.25 dBpv
Ref 117 dBuv *Att 20 dB SWT 2.4 s 4.924000000 GHz
110 109 B ||
R
UED 100!
+-90
=80 D27l aT U
L
y
+70
|60 3DB
50
40
30
20
Start 2.5 GHz 2.4 GHz/ Stop 26.5 GHz

Date: 15.MAY.2014 19:19:40
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Report No.: FR441804-04AA

Mode 1 (Ant. 1 Dipole antenna/ 3.17dBi / 2TX)
Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Reference Level

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 91.17 dBuv

Ref 107 dBuv *Att 10 dB SWT 35 ms 2.435732500 GHz

—100

e

1 PK| D1 91.17 dBuv

6/L.17 dBy|

10

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 24_.MAY.2014 11:49:32

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 1 / 30MHz~2400MHz (down 30dBc)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 46.98 dBuV
Ref 107 dBupv “Att 10 dB SWT 240 ms 2.393482500 GHz
100 "
B
R | D1 91.17 dBuV
VIEW
=80
70
= D2 6[L.17 dBy|
Lso 3DB
40
=20
10
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Date: 24.MAY.2014 11:50:39
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 1 / 25600MHz~26500MHz (down 30dBc)

@

Ref 107 dBuv

*Att

10 dB

“RBW 100 kHz
*VBW 300 kHz
SWT 2.4 s

Marker 1 [T1 ]
39.66 dBuV
24 .352000000 GHz

—100

|

D1 91.1

dBuv

D2 6[L.17 dByf

10

Start 2.5 GHz

Date: 24_.MAY.2014 11:52:00

2.4 GHz/ Stop 26.5 GHz

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 11 / 30MHz~2400MHz (down 30dBc)

Ref 107 dBuv

*Att

10 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 240 ms

Marker 1 [T1 ]
44 .12 dBpv
308.178750000 MHz

—100

|

D1 91.1

dBuv

D2 6[L.17 dBy|

3DB

10

Start 30 MHz

Date: 24.MAY.2014 11:53:05

237 MHz/ Stop 2.4 GHz
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Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 11 / 25600MHz~26500MHz (down 30dBc)

® “RBW 100 KHz Marker 1 [T1 ]
“VBW 300 kHz 38.95 dBuv

Ref 107 dBuv *Att 10 dB SWT 2.4 s 26.107000000 GHz

|

—100
B |

1 PK| D1 91.17 dBuv

D2 6[L.17 dByf

10

Start 2.5 GHz 2.4 GHz/ Stop 26.5 GHz

Date: 24_.MAY.2014 11:52:44
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Plot on Configuration IEEE 802.11nac MCS0/Nss1 VHT40 / Reference Level

® “RBW 100 KHz Marker 1 [T1 ]
“VBW 300 kHz 102.54 dBpv

Ref 117 dBuv *Att 10 dB SWT 35 ms 2.422960000 GHz

110
1
1 PK D1 102.54 dByfv,

L

80
D2j7 P_54 dByf
70

="

Center 2.437 GHz 6 MHz/ Span 60 MHz

Date: 23.MAY.2014 18:57:57

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 3 / 30MHz~2400MHz (down 30dBc)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 52.22 dBpV

Ref 117 dBuv *Att 10 dB SWT 580 ms 2.389631250 GHz

|

—110

D1 102.%4 dBuv
1 PK] 100

D2 7p.54 dBy

6DB

4

Start 30 MHz 237 MHz/ Stop 2.4 GHz

Date: 23.MAY.2014 18:59:43
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 3 / 25600MHz~26500MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 47.35 dBuv

Ref 117 dBuv *Att 10 dB SWT 5.8 s 4.825000000 GHz

|

110

D1 102.%4 dBuv
1 PK] 100

D2 7p.54 dBy|

Start 2.5 GHz 2.4 GHz/ Stop 26.5 GHz

Date: 23.MAY.2014 19:00:09

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 9 / 30MHz~2400MHz (down 30dBc)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 52.66 dBpV
Ref 117 dBuv “Att 10 dB SWT 580 ms 134.280000000 MHz
110 "
D1 102.%4 dBpv
1_pKill -
VIEW
~90
g0

D2 7p.54 dBy

6DB

—60

Start 30 MHz 237 MHz/ Stop 2.4 GHz

Date: 23.MAY.2014 19:01:44
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 9 / 25600MHz~26500MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 54.97 dBuv
Ref 117 dBuv “Att 10 dB SWT 5.8 s 4.906000000 GHz

|

110 “
D1 102.%4 dBuv
1 PK] 100
[VIEW
90
—80
D2 7p.54 dBy|
70

Start 2.5 GHz 2.4 GHz/ Stop 26.5 GHz

Date: 23.MAY.2014 19:01:28
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Plot on Configuration IEEE 802.11b / Reference Level

® “RBW 100 KHz Marker 1 [T1 ]
“VBW 300 kHz 88.27 dBpV
Ref 107 dBuv “Att 0 dB SWT 35 ms 2.436475000 GHz
=100
[ B |
1 PK] o0
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Plot on Configuration IEEE 802.11b / CH 1 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11b / CH 1 / 25600MHz~26500MHz (down 30dBc)

® “RBW 100 KHz Marker 1 [T1 ]
“VBW 300 kHz 37.59 dBuv
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Plot on Configuration IEEE 802.11b / CH 11 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11b / CH 11 / 25600MHz~26500MHz (down 30dBc)
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Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 1TX)
Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Reference Level

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 106.94 dBuv

Ref 122 dBuv *Att 10 dB SWT 35 ms 2.430722500 GHz
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 1 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 1 / 25600MHz~26500MHz (down 30dBc)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 55.10 dBuv
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 11 / 30MHz~2400MHz (down 30dBc)
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“VBW 300 kHz 52.81 dBuV
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120 1
=110

1 PK D1 106.94 dBuV

VIEW
=100
90
—80

D2 76.94 dBy

3DB

Start 30 MHz 237 MHz/ Stop 2.4 GHz

Date: 23.JUN.2014 21:38:45

Report Format Version: Rev. 01 Page No. © 151 of 171
FCC ID: UZ7AP7522 Issued Date  : Jul. 03, 2014



Report No.: FR441804-04AA

Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 11 / 25600MHz~26500MHz (down 30dBc)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 53.65 dBuV

Ref 122 dBuv “Att 10 dB SWT 2.4 s 4.921000000 GHz
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Reference Level

® “RBW 100 KHz Marker 1 [T1 ]
“VBW 300 KHz 99.51 dBuV
Ref 112 dBuv “Att 0 dB SWT 35 ms 2.431967500 GHz
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 3 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 3 / 25600MHz~26500MHz (down 30dBc)
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 9 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 9 / 25600MHz~26500MHz (down 30dBc)
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Plot on Configuration IEEE 802.11b / Reference Level

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 108.79 dBpv
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Plot on Configuration IEEE 802.11b / CH 1 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11b / CH 1 / 25600MHz~26500MHz (down 30dBc)

® “RBW 100 KHz Marker 1 [T1 ]
“VBW 300 kHz 67.20 dBuvV
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Plot on Configuration IEEE 802.11b / CH 11 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11b / CH 11 / 25600MHz~26500MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 63.94 dBuvV
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Mode 2 (Ant. 4 Panel antenna / 4.8dBi / 2TX)
Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Reference Level

<§%> *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 113.80 dBpV
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 1 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 1 / 25600MHz~26500MHz (down 30dBc)

® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 60.93 dBuv
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 11 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / CH 11 / 25600MHz~26500MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 56.59 dBuV

Ref 125 dBuv *Att 10 dB SWT 2.4 s 4.933000000 GHz
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Plot on Configuration IEEE 802.11nac MCS0/Nss1 VHT40 / Reference Level

® “RBW 100 KHz Marker 1 [T1 ]
“VBW 300 KHz 105.90 dBuV
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 3 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 3 / 25600MHz~26500MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 57.67 dBuvV
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 9 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / CH 9 / 25600MHz~26500MHz (down 30dBc)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 52.66 dBuV
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Plot on Configuration IEEE 802.11b / Reference Level
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Plot on Configuration IEEE 802.11b / CH 1 / 25600MHz~26500MHz (down 30dBc)
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Plot on Configuration IEEE 802.11b / CH 11 / 30MHz~2400MHz (down 30dBc)
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Plot on Configuration IEEE 802.11b / CH 11 / 25600MHz~26500MHz (down 30dBc)
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4.7. Antenna Requirements

4.7.1. Limit

Except for special regulations, the Low-power Radio-frequency Devices must not be equipped with any
jacket for installing an antenna with extension cable. An intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. The use
of a permanently attached antenna or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this Section. The manufacturer
may design the unit so that the user can replace a broken antenna, but the use of a standard antenna
jack or electrical connector is prohibited. Further, this requirement does not apply to intentional radiators

that must be professionally installed.

4.7.2. Antenna Connector Construction

Please refer to section 3.3 in this test report; antenna connector complied with the requirements.
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Instrument Manufacturer | Model No. Serial No. | Characteristics Cc:')tzfglon Remark
EMI Test Receiver R&S ESCS 30 100355 OkHz ~ 2.75GHz | Apr. 23,2014 | Conduction
(CO01-CB)
Conduction
LISN FC.C. FCC-LISN-50-16-2 04083 150kHz ~ 100MHz | Nov. 23, 2013
(CO01-CB)
LISN Schwarzbeck NSLK 8127 8127478 9kHz ~ 30MHz | Nov.11,2013 | Sonduction
- (COO01-CB)
COND Cable Woken Cable 01 150kHz ~ 30MHz | Dec. 04,2013 | Cconduction
Y (COO01-CB)
Conduction
Software Audix E3 5.410e - N.C.R.
(CO01-CB)
BILOG ANTENNA Schaffner CBL6112B 2928 30MHz ~ 2GHz | Dec. 27,2013 | Radiation
(03CHO1-CB)
Loop Anfenna Tese HLA 6120 24155 OkHz-30MHz | Nov.05, 2012+ | ociation
i ? T (03CHO1-CB)
Hom Antenna EMCO 3115 00075790 | 750MHz~18GHz | Nov.01,2013 | ~odiafion
(03CHO1-CB)
BBHA 9170 BBHA9170252 Radiation
Horn Antenna SCHWARZBEAK 15GHz ~ 40GHz Dec. 17, 2013 (03CHO1-CB)
Pre-Amplifier Agilent 8447D 2044A10991 | 0.IMHz ~ 1.3GHz | Nov. 12,2013 | Radiafion
(03CHO1-CB)
Pre-Amplifier Agilent 84498 3008A02310 | 1GHz ~ 26.5GHz | Dec. 16,2013 | rodiafion
(03CHO1-CB)
Pre-Amplifier WM TF-130N-R1 923365 26GHz ~ 40GHz | Oct. 23,2013 | Rodiation
(03CHO1-CB)
Spectrum analyzer R&S FSP40 100019 9kHz~40GHz | Dec.02,2013 | Rodiation
(03CHO1-CB)
EMI Test Receiver Agilent N9038A MY52260123 9kHz ~ 8GHz | Dec.12,2013 | Rodiation
(03CHO1-CB)
Turn Table INN CO CO 2000 N/A 0 ~ 360 degree N.CR. Radiation
(03CHO1-CB)
Antenna Mast INN CO C02000 N/A Tm-4m N.C.R. Radiation
(03CHO1-CB)
RF Cable-low Woken Low Cable-1 N/A 30MHz-1GHz | Nov. 17,2013 | Rodiafion
- (03CHO1-CB)
Radiation
RF Cable-high Woken High Cable-3 N/A 1GHz — 40GHz Nov. 17, 2013
° ° : (03CHO1-CB)
Radiation
RF Cable-high Woken High Cable-4 N/A 1GHz — 40GHz Nov. 17, 2013
° ° : (03CHO1-CB)
i Conducted
Signal analyzer R&S FSV40 100979 9kHz~40GHz Nov. 29, 2013
(THO1-CB)
RF Power Divider Woken 2 Way 0120A02056002D| 2GHz ~ 18GHz | Nov. 17,2013 | Conducted
(THO1-CB)
ivi Conducted
RF Power Divider Woken 3 Way MDC2366 2GHz ~ 18GHz | Nov. 17,2013
(THO1-CB)
RF Power Divider Woken 4 Way 0120A04056002D| 2GHz ~ 18GHz | Nov. 17,2013 | Conducted
(THO1-CB)
i Conducted
RF Cable-high Woken High Cable-7 - 1GHz - 26.5GHz | Nov. 17,2013 nau
(THO1-CB)
i Conducted
RF Cable-high Woken High Cable-8 - 1GHz - 26.5GHz | Nov. 17,2013 new
(THO1-CB)
i Conducted
RF Cable-high Woken High Cable-9 - 1GHz - 26.5GHz | Nov. 17,2013 new
(THO1-CB)
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Instrument Manufacturer | Model No. Serial No. | Characteristics qulljtzr?ehon Remark
) Conducted
RF Cable-high Woken High Cable-10 - 1GHz - 26.5GHz Nov. 17, 2013 onducte
(THO1-CB)
) Conducted
RF Cable-high Woken High Cable-11 - 1GHz - 26.5GHz Nov. 17, 2013 onducte
(THO1-CB)
. Conducted
Power Sensor Anritsu MA2411B 0917223 300MHz~40GHz Sep. 18, 2013
(THO1-CB)
. Conducted
Power Meter Anritsu ML2495A 1035008 300MHz~40GHz Sep. 18, 2013
(THO1-CB)
Note: Calibration Interval of instruments listed above is one year.
“*” Calibration Interval of instruments listed above is two years.
N.C.R. means Non-Calibration required.
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6. MEASUREMENT UNCERTAINTY

Test ltems Uncertainty Remark

Conducted Emissions 1.7 dB Confidence levels of 95%

Radiated Emission (30MHz ~ 1,000MHz) 2.6 dB Confidence levels of 95%

Radiated Emission (1GHz ~ 18GHz) 2.6 dB Confidence levels of 95%
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