SPORTON International Inc.

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

SPORTON LAB.

FCC RADIO TEST REPORT

Applicant’s company Wistron NeWeb Corporation
Applicant Address 20 Park Avenue ll, Hsinchu Science Park, Hsinchu 308,Taiwan,R.O.C.
FCCID NKR-DTVDCCK

Manufacturer’s company | Wistron NeWeb Corporation

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

Product Name DirecTV Cinema Connection Kit
Brand Name DirecTV
Model Name DCAWI1R0-01
Test Rule Part(s) 47 CFR FCC Part 15 Subpart E § 15.407 [ L)’
Test Freq. Range 5150 ~ 5350MHz / 5470 ~ 5725MHz
Received Date Oct. 29, 2010
Final Test Date Jan. 17, 2011
Submission Type Original Equipment
Statement

Test result included is for the 802.11n and 802.11a (5150 ~ 5350MHz / 5470 ~ 5725MHz) 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 C63.4-2003 and 47 CFR FCC Part 15 Subpart E.

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

@5

Testing Laboratory

1190

Report Format Version: 01



Report No.: FROO2833AA

SPORTON LAB.

Table of Contents

1. CERTIFICATE OF COMPLIANGCE ........ceuuiitiiiiiiiii s eres e rr s s e s s rasrranrere e rreaa s ea s s rran s e ra s ee s s eanseranreansnrennrernnrernnes 1
2. SUMMARY OF THE TEST RESULT ........iiiciieuiiieuriresrerurreuurressressrerurrassssrssssrenssessssessssresssenssreenssressseressrensressnsrens 2
3. GENERAL INFORMATION ......iiuiiiieuieiierereerreereasssreasrerassesssssessssresreeessressssressssresseenssressssmessrnssresmeresrrenrressnrrens 3
3.1. [ oY [UTox l DTN (o 1 - T OO P PPPPPPPPIN 3
I Yot =Y X Yol (=Y PP UT S POUPPPPPRt 5
SIS N (o | o) /= (o] g o1 =Yo7\ o1 (=Y o T [ OO PP PUT S POUPPPPPPIIOt 6
[ 20 N (o o 1= (o g @] 41 1= (=Y o T [T 7
T (o] o) (= (o] N 1=T 1 loTe L= OO PUT P POPPPPPRTRIRt 8
I T (o] o1 (=8 (o] @ 1=N ] o I Koo (o] o TN O T T PP P TP PP P PP PPPPPP 10
I OV (o] o1 1= (o] B {U o] oY1 {1 e I U o) TP TP PP P PP PP PP OPPPPPPI 10
3.8.  Table for Parameters of Test SOftWAIE SEHING .......cooiiiiiiiii e e e aanre s 1
e (=1 0ol ) (Te U] (o] (o] T T TP PP PP PP P PP PP PPPPPPI 12
N 1 =2 I =1 1 X S 15
4.1.  AC Power Line Conducted EmISSIONS IMEASUIEMENT . ........c.uuiuiiii ittt ettt e e s st e e e s s s e et e e s sn b e et e e e e ssab b e eeeessssaberaeeeeesssarees 15
4.2, 99% Occupied BANAWIAth MEASUIEMENT ...........cooiiiiii s 19
4.3. Conducted Output POWET MEASUIEMENT ...........ociiiiiiiiiiicceeeeeee e e e 25
4.4, Power Spectral Density IMEASUIEMENT .........ciiiiiiiiiiiiie i e s e e e e e e e e e s e e e e e s e e e s e sesesesaseseseseaesesesaaaaananess 32
4.5, PEAK EXCUISION IMIEASUIEIMENT ... uiiiiiii ittt s sttt e e s st e e e s s s b e ee e e e s e bbb et e e e e e aasa et e e e e e 4R ba e e e e e e e e e aa bbb e e e e e e e nabbee e e e e e e asnbbeaaaeenensabans 38
4.6. Radiated EMISSIONS MEASUIEIMENT ... ... e e e e a e s e e e s e e e e e s e s e e e e e sanaseseaananesasenanananens 44
4.7. Band EAge EMISSIONS MEASUIEIMENT ..........uiiiiiiiiiiiiiii e e e e s e s s e b e e e s e s s s a e e e e s s s b e b e a e e s s s nbnr e e 75
4.8. [ (=T [N aToa VA (ol o111 A 1Y =Y U =T 0'a 1Y o R 85
Y Y o (=Y o glo I N=Yo U1 (=1 a1 o T 87
5. LIST OF MEASURING EQUIPIMENTS .......uiiitiiiiiireiirieerenrrersrsss s ressssrsssereasresssssssssersssernssressssmasssrnnsresssennssernnrrens 88
6. TEST LOCATION .. ....uuiieueiiuiere e rreiereeusreareraresus s easserassrerasrenss s essssrasserensressssessssrassernssressssenssensssresssrensssrnnrrenn 90
7. TAF CERTIFICATE OF ACCREDITATION .....iitiiiuiiiiurieeriresrerurrssussrssssressresasesssssnssssresseressrenssrressersssensresssnennns 91
APPENDIX A. PHOTOGRAPHS OF EUT........oiiiiiieiiiiieirereresreseresssssrassereasre s sesssssessseressrensssesssssessserssennnsenn Al ~ A25
APPENDIX B. TEST PHOTOS ... ... iiiuiiieuiiieuerirsreserrssssrasseresre s sasssresseerassesssssessssresserensresssmesssenssresssrmnsssennns B1 ~ BS
APPENDIX C. MAXIMUM PERMISSIBLE EXPOSURE.............ccotoiiiiiieeirienreresrernrrsnssrssnsrenseenassssssssessserssseennsrens Cl1 ~C3
Report Format Version: 01 Page No. Siofii

FCC ID: NKR-DTVDCCK Issued Date : Jan. 24, 2011



T Report No.: FROO2833AA
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® No additional attachment.

o Additional attachment were issued as following record:
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Certificate No.: CB9912047
1. CERTIFICATE OF COMPLIANCE

Product Name : DirecTV Cinema Connection Kit
Brand Name : DirecTV
Model Name : DCAWIR0-01
Applicant :  Wistron NeWeb Corporation
Test Rule Part(s) : 47 CFR FCC Part 15 Subpart E § 15.407

Sporton International as requested by the applicant to evaluate the EMC performance of the product
sample received on Oct. 29, 2010 would like to declare that the tested sample has been evaluated and
found to be in compliance with the tested rule parts. The data recorded as well as the test configuration
specified Is frue and accurate for showing the sample’'s EMC nature.

S g
&4

Jordan Hsiao

SPORTON INTERNATIONAL INC.
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2. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 15 Subpart E

Part Rule Section Description of Test Result Under Limit

4.1 15.207 AC Power Line Conducted Emissions Complies 9.94 dB

4.2 15.407(a) 26dB Spectrum Bandwidth Complies -

4.3 15.407(q) Maximum Conducted Output Power Complies 1.02 dB

4.4 15.407(q) Power Spectral Density Complies 1.01 dB
..4.5 | 15.407(q) Peak Excursion Complies 7.05 dB

4.6 15.407(b) Radiated Emissions Complies 2.19dB

4.7 15.407(b) Band Edge Emissions Complies 1.10 dB

4.8 15.407(Q) Frequency Stability Complies -

4.9 15.203 Antenna Requirements Complies -

Test Items Uncertainty Remark
AC Power Line Conducted Emissions +2.3dB Confidence levels of 95%
Maximum Conducted Output Power +0.5dB Confidence levels of 95%
Power Spectral Density +0.5dB Confidence levels of 95%
Peak Excursion +0.5dB Confidence levels of 95%
26dB Spectrum Bandwidth / Frequency Stability +8.5x10°% Confidence levels of 95%
Radiated Emissions (9kHz~30MHz) +0.8dB Confidence levels of 95%
Radiated Emissions (30MHz~1000MHz) +1.9dB Confidence levels of 95%
Radiated / Band Edge Emissions (1GHz~18GHz) +1.9dB Confidence levels of 95%
Radiated Emissions (18GHz~40GHz) +1.9dB Confidence levels of 95%
Temperature +0.7°C Confidence levels of 95%
Humidity +3.2% Confidence levels of 95%
DC / AC Power Source +1.4% Confidence levels of 95%
Report Format Version: 01 PageNo.  :20f91
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3. GENERAL INFORMATION

Product Details

IEEE 802.11n
ltems Description
Product Type WLAN (3TX, 3RX)
Radio Type Intentional Transceiver
Power Type From Power Adapter
Modulation see the below table for IEEE 802.11n

Data Modulation

OFDM (BPSK / QPSK / 16QAM / 64QAM)

Data Rate (Mbps)

see the below table for IEEE 802.11n

Frequency Range

5150 ~ 5350MHz / 5470 ~ 5725MHz

Channel Number

19 for 20MHz bandwidth ; 9 for 40MHz bandwidth

Channel Band Width (99%)

MCSO0 (20MHz): 17.76 MHz ; MCSO (40MHz): 38.20 MHz

Conducted Output Power

Band 1: MCS8 (20MHz): 14.19 dBm ; MCSO (40MHz): 15.98 dBm
Band 2: MCS0 (20MHz): 21.12 dBm ; MCSO (40MHz): 20.89 dBm
Band 3: MCS0 (20MHz): 21.77 dBm ; MCSO (40MHz): 22.88 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna Please refer to section 3.3
IEEE 802.11a
ltems Description
Product Type WLAN (17X, 3RX)
Radio Type Intentional Transceiver
Power Type From Power Adapter
Modulation OFDM for IEEE 802.11a

Data Modulation

OFDM (BPSK / QPSK / 16QAM / 64QAM)

Data Rate (Mbps)

OFDM (6/9/12/18/24/36/48/54)

Frequency Range

5150 ~ 5350MHz / 5470 ~ 5725MHz

Channel Number

11a: 19

Channel Band Width (99%)

11a: 17.28 MHz

Conducted Output Power

Band 1: 15.79 dBm ; Band 2: 18.26 dBm ; Band 3: 18.48 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3

Report Format Version: 01
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Antenna & Band width

Antenna Single (TX) Three (TX)
Band width Mode 20 MHz 40 MHz 20 MHz 40 MHz
IEEE 802.11a \' X X X
IEEE 802.11n X X \ \
IEEE 802.11n spec
Datarate(Mbps)
MCS Index|Nss| Modulation| R | NBPSC NCBPS NDBPS 800nsGl 400nsGl
20MHz | 40MHz | 20MHz | 40MHz | 20MHz | 4A0MHz | 20MHz | 40MHz
0 1 BPSK 1/2 1 52 108 26 54 65 | 13.5 | 7200 | 15
1 1 QPSK 1/2 2 104 216 52 108 13.0 | 27.0 | 14.400| 30
2 1 QPSK 3/4 2 104 216 78 162 19.5 | 40.5 | 21.700| 45
3 1 16-QAM | 1/2 4 208 432 104 216 | 26.0 | 54.0 |28.900| 60
4 1 16-QAM | 3/4 4 208 | 432 | 156 | 324 | 39.0 | 81.0 |43.300| 90
5 1| 64-QAM |2/3 6 312 | 648 | 208 | 432 | 52.0 | 108.0 |57.800| 120
6 1 64-QAM | 3/4 6 312 648 234 486 | 58.5 | 121.5 | 65.000 | 135
7 1 64-QAM | 5/6 6 312 648 260 540 | 65.0 | 135.0 | 72.200 | 150
8 2 BPSK 1/2 1 104 216 52 108 13.0 | 27.0 | 14.444| 30
9 2 QPSK 172 2 208 | 432 | 104 | 216 | 26.0 | 54.0 | 28.889| 60
10 2 QPSK 3/4 2 208 | 432 | 156 | 324 | 39.0 | 81.0 | 43.333| 90
11 2| 16-QAM |[1/2 4 416 | 864 | 208 | 432 | 52.0 | 108.0|57.778 | 120
12 2| 16-QAM |3/4 4 416 | 864 | 312 | 648 | 78.0 | 162.0|86.667 | 180
13 2 64-QAM | 2/3 6 624 | 1296 | 416 864 |104.0|216.0 |{115.556| 240
14 2 64-QAM | 3/4 6 624 | 1296 | 468 972 | 117.0 | 243.0 |{130.000| 270
15 2 64-QAM | 5/6 6 624 | 1296 | 520 | 1080 | 130.0 | 270.0 |144.444| 300
Note:

The data rate of IEEE 802.11n 20MHz for 5GHz Band 1 is MCS8, the data rate of IEEE 802.11n 40MHz for
5GHz Band 1 is MCSO0.
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Symbol Explanation

NSS Number of spatial streams

R Code rate

NBPSC Number of coded bits per single carrier
NCBPS Number of coded bits per symbol
NDBPS Number of data bits per symbol

Gl guard interval

3.2. Accessories

Power

Brand

Model

Rating

Adapter

DIRECTV

MT18-E120150-A1

Input: 120VAC, 60Hz, 0.8A
Output: 12VDC, 1.5A

Others

Coaxial Cable*2, Shielded, 150cm

Cradle

Report Format Version: 01
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3.3. Table for Filed Antenna

Ant. Brand Model Name Antenna Type Connector Gain (dBi) Remark
A(J2) Airgain M2450DLCM Embedded Antenna U.FL 2.30 TX/RX
B(J3) Airgain M2450DLCM Embedded Antenna U.FL 2.30 TX/RX
CJ4) Airgain M2450DLCM Embedded Antenna U.FL 2.30 TX/RX

Note: The EUT has three antennas {Ant. A (J2), Ant. B (J3), Ant. C (J4)}.
For IEEE 802.11n mode (3TX/3RX):
Ant. A & Ant. B & Ant. C could both fransmit/receive simultaneously.
For IEEE 802.11a mode (1TX/3RX):
The EUT supports the antenna with TX diversity function for IEEE 802.11a mode.
Ant. A and Ant. B and Ant. C can be used as fransmitting or receiving antenna.
Due to Ant. A & Ant. B & Ant. C are identical and the Ant. A generated the worst test result,

all the tests were base on this setting and recorded in this report.

Ant. A(J2): TX/IRX

Ant. BUJ3): TX/RX

Ant. C(J4): TX/RX |

Report Format Version: 01 Page No. © 6 0f 91
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3.4. Table for Carrier Frequencies

Frequency Allocation for 802.11a

There are two bandwidth systems for IEEE 802.11n.

For both 20MHz bandwidth systems, use Channel 36, 40, 44, 48, 52, 56, 60, 64, 100, 104, 108, 112, 116,
120, 124, 128, 132, 136, 140.

For both 40MHz bandwidth systems, use Channel 38, 46, 54, 62, 102, 110, 118, 126, 134.

Frequency Band Channel No. Frequency Channel No. Frequency
36 5180 MHz 44 5220 MHz
5150~5250 MHz
38 5190 MHz 46 5230 MHz
Band 1
40 5200 MHz 48 5240 MHz
52 5260 MHz 60 5300 MHz
5250~5350 MHz
54 5270 MHz 62 5310 MHz
Band 2
56 5280 MHz 64 5320 MHz
100 5500 MHz 120 5600 MHz
102 5510MHz 124 5620 MHz
104 5520 MHz 126 5630 MHz
5470~5725 MHz 108 5540 MHz 128 5640 MHz
Band 3 110 5550 MHz 132 5660 MHz
112 5560 MHz 134 5670 MHz
116 5580 MHz 136 5680 MHz
118 5590 MHz 140 5700 MHz
Report Format Version: 01 Page No. -7 0f 91
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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.

<For Band 1>:

Test lItems Mode Data Rate Channel Antenna

AC Power Conducted Emission | Normal Link Auto - A+B+C

Max. Conducted Output Power | MCS8/20MHz | Band 1 | 13Mbps 36/40/48 A B,C/A+B+C
MCS0/40MHz | Band 1 | 13.5Mbps 38/46 A, B,C/A+B+C
11a/BPSK Band 1 | 6Mbps 36/40/48 A

26dB Spectrum Bandwidth MCS8/20MHz | Band 1 | 13Mbps 36/40/48 A+B+C

99% Occupied Bandwidth MCSO/40MHz | Band 1 | 13.5Mbps 38/46 A+B+C

Measurement 11a/BPSK Band 1 | 6Mbps 36/40/48 A

Power Spectral Density

Peak Excursion

Radiated Emission Below 1GHz | Normal Link Auto - A+B+C

Radiated Emission Above 1GHz | MCS8/20MHz | Band 1 | 13Mbps 36/40/48 A+B+C
MCS0/40MHz | Band 1 | 13.5Mbps 38/46 A+B+C
11a/BPSK Band 1 | 6Mbps 36/40/48 A

Band Edge Emission MCS8/20MHz | Band 1 | 13Mbps 36/40 A+B+C
MCS0/40MHz | Band 1 | 13.5Mbps 38/46 A+B+C
11a/BPSK Band 1 | 6Mbps 36/40 A

Frequency Stability Un-modulation - 40 A

Report Format Version: 01 Page No. - 8 0of 91
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<For Band 2~Band 3>:

Test ltems Mode Data Rate Channel Antenna
AC Power Conducted Emission | Normal Link Auto - A+B+C
Max. Conducted Output Power | MCS0/20MHz | Band2 | 6.5Mbps 52/60/64 A B,C/A+B+C
Band 3 | 6.5Mbps 100/116/140 A B,C/A+B+C
MCS0/40MHz | Band2 | 13.5Mbps | 54/62 A B,C/A+B+C
Band3 | 13.5Mbps | 102/110/134 A B,C/A+B+C
11a/BPSK Band2 | 6Mbps 52/60/64 A
Band 3 | 6Mbps 100/116/140 A
26dB Spectrum Bandwidth MCSO/20MHz | Band2 | 6.5Mbps 52/60/64 A+B+C
99% Occupied Bandwidth Band 3 | 6.5Mbps 100/116/140 A+B+C
Measurement MCS0/40MHz | Band2 | 13.5Mbps | 54/62 A+B+C
Power Spectral Density Band3 |13.5Mbps |102/110/134  |A+B+C
Peak Excursion 11a/BPSK Band2 | 6Mbps 52/60/64 A
Band 3 | 6Mbps 100/116/140 A
Radiated Emission Below TGHz | Normal Link Auto - A+B+C
Radiated Emission Above 1GHz | MCSO/20MHz | Band 2 | 6.5Mbps 52/60/64 A+B+C
Band 3 | 6.5Mbps 100/116/140 A+B+C
MCS0/40MHz | Band2 | 13.5Mbps | 54/62 A+B+C
Band3 | 13.5Mbps | 102/110/134 A+B+C
110/BPSK Band2 | 6Mbps 52/60/64 A
Band 3 | 6Mbps 100/116/140 A
Band Edge Emission MCS0/20MHz | Band 2 | 6.5Mbps 60/64 A+B+C
Band 3 | 6.5Mbps 100/140 A+B+C
MCSO/40MHz | Band2 | 13.5Mbps | 54/62 A+B+C
Band3 | 13.5Mbps | 102/110/134 A+B+C
11a/BPSK Band2 | 6Mbps 60/64 A
Band 3 | 6Mbps 100/140 A
Frequency Stability Un-modulation - 60 NA
NOTE: All the test modes were listed as below.
Test Mode 1: EUT put vertically on the table + Cradle
Test Mode 2: EUT put horizontally on the table
Due to Mode 1 generated the worst test result, so it was recorded in this report.
Report Format Version: 01 PageNo.  :9of91
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3.6.

Table for Testing Locations

Test Site No. Site Category Location FCC Reg. No. IC File No. VCCI Reg. No

03CHO01-CB SAC Hsin Chu 187376 IC 4086D -
COO01-CB Conduction Hsin Chu 187376 IC 4086D -
THO1-CB OVEN Room Hsin Chu - - -

Open Area Test Site (OATS); Semi Anechoic Chamber (SAC); Fully Anechoic Chamber (FAC).

Please refer section 6 for Test Site Address.

3.7. Table for Supporting Units
Support Unit Brand Model FCCID
Notebook DELL D505 E2K24GBRL
Notebook DELL D505 E2K24GBRL
Notebook DELL D400 E2K24GBRL
Notebook DELL PP25L E2K4965AGNM
DIRECT TV WNEWEB J713 N/A
DIRECT TV WNEWEB J713 N/A
DIRECT TV AP WNEWEB J715 N/A
Report Format Version: 01 Page No. - 10 of 91
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3.8. Table for Parameters of Test Software Setting

During testing, Channel & 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.
Power Parameters of IEEE 802.11n MCS8 20MHz Ant. A/ Ant. B/ Ant. C

Test Software Version DUT GUI
5180 5200 5240 5260 5300 5320 5500 5580 5700
Frequency
MHz MHz MHz MHz MHz MHz MHz MHz MHz
IEEE 802.11n 20MHz (21/22/21|23/24/23|23/24/23({11/13/11{13/13/11|15/16/14|12/12/11|12/12/11{11/11/11
Power Parameters of IEEE 802.11n MCSO 40MHz Ant. A/ Ant. B/ Ant. C
Test Software Version DOS
Frequency 5190 MHz | 5230 MHz | 5270 MHz | 5310 MHz | 5510 MHz | 5550 MHz | 5670 MHz
IEEE 802.11n 40MHz 19/21/20 | 20/21/20 | 9/11/10 | 17/19/17 | 14/15/13 10/10/9 6/5/5
Power Parameters of IEEE 802.11a Ant. A
Test Software Version DOS
5180 5200 5240 5260 5300 5320 5500 5580 5700
Frequency
MHz MHz MHz MHz MHz MHz MHz MHz MHz
IEEE 802.11a 17 17 17 20.5 21 11 21 24 25

During the test, “DUT GUI” under WIN XP was executed the test program to control the EUT continuously

transmit RF signal.

Report Format Version: 01
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3.9. Test Configurations

3.9.1. Radiation Emissions Test Configuration

Test Configuration: 9kHz~1GHz
Test Mode: Mode 1

AC MAIN
3 o 5
1 5
|
4
_ \
vooew | | [g] 2 UHHH EUT
Notebook
CONNECTOR
CONNECTOR
1. POWER CABLE, 180CM, NON-SHIELDED
2. USB CABLE, 180CM, SHIELDED
3. USB CABLE, 180CM, SHIELDED
4. RJ45 CABLE, 100CM, NON-SHIELDED
5. COXIAL CABLE , 150CM, SHIELDED
MOUSE 6. RJ45 CABLE, 1000CM, NON-SHIELDED

3l |2 DIREC TV DIREC TV

@ DIREC TV

J713 J713 J715 AP

Notebook Notebook
Report Format Version: 01 Page No. - 12 of 91
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Test Configuration: Above 1GHz

AC MAIN

1 2

EUT
1.POWER CABLE, 180CM, NON-SHIELDED
2.RJ45 CABLE, 1000CM, NON-SHIELDED
. J

Notebook
Report Format Version: 01 Page No. - 13 of 91
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3.9.2. AC Power Line Conduction Emissions Test Configuration

Test Mode: Mode 1

AC MAIN
3
1 3
EUT
Modem
CONNECTOR
5 CONNECTOR

1. POWER CABLE, 180CM, NON-SHIELDED
2. RJ45 CABLE, 100CM, NON-SHIELDED
3. COXIAL CABLE , 150CM , SHIELDED
4. R145 CABLE, 1000CM, NON-SHIELDED

Mouse 5. USB CABLE, 180CM, NON-SHIELDED
6. USB CABLE, 180CM, NON-SHIELDED

3
3
; 3
a DIREC TV a DIREC TV
4 J713 i J715 AP
Notebook Notebook
Report Format Version: 01 Page No. - 14 of 91
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4. TEST RESULT
4.1. AC Power Line Conducted Emissions Measurement

4.1.1. Limit

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

MHz shall not exceed below limits table.

Frequency (MH2) QP Limit (dBuV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

4.1.2. Measuring Instruments and Setting

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

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

4.1.3. Test Procedures

1. Configure the EUT according to ANSI C63.4. 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.

Report Format Version: 01 Page No. - 15 of 91
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4.1.4. Test Setup Layout

4.1.5.

EUT
e em
— b—d 5 Hon-conductive Table
1 1 11 15x1m
[ . !
' o L e v
# AR : LS TLES SFE
1 ¥
A v A
6 4 & “
o,
1 .
L N
T []] 11
| I | e |
Ly
K \ B0cm
] 4
M |
7N
. / 3.3 LV
1 1 31 -
33 4
1 3 40em
/' }, Conducting Ground Plane
\ Extends At Least 0.5m
LISN LISH b Beyond EUT System Footprint

LEGEND:

\

Bonded To Ground Plane

(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 1 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.
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4.1.6. EUT Operation during Test

The EUT was placed on the test table and programmed in normal function.

4.1.7. Resulis of AC Power Line Conducted Emissions Measurement

Temperature 25.6°C Humidity 56%
Test Engineer Sin Chang Phase Line
Configuration Normal Link / Mode 1
an Lewvel {dBuV) Date: 2010-11-25 Time: 00:08:24
\ CISPR 22_B_QP
CISPR 22_B_AW
AR i |
40 f
i
] ] 101‘4
1]
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Bead LISN Cable
Freq Level Limit Line Lewvel Factor Loss Bemark
MH= dBulr dB dBulf dBulf dB dB
1 0.17034 50.05 -14.8% &4.94 49.79 0.0 0_20 QP
b3 0.17034 20.15 -24.7% 54.94 29.8% 0.06 0_20 AVERACE
3 0.22918 43.62 -18.8¢ &2.48 43.37 0.05 0_20 QP
4 0.22918 31.08 -21.40 52.4% 30.83 0.05 0_20 AVERAGE
[5 = 0.53498 46.06 -9.94 56.00 45.83 0.03  0_20 QP
6 0.53498 34.69 -11.31 46.00 34.46 0.03 0_20 AVERAGE
7E 0.61726 46.03 -9 .97 56.00 45 80 0.03 0_20 QP
8 0.61726 22.99% -23 01 46.00 22 76 0.03 0_20 AVERAGE
L] 3.025 43.30 -12.70 56.00 43.01 0.08 0_21 QP
10 3.025 32.04 -13.9¢ 46.00 31.75 0.08 0_21 AVERACE
11 3.399 30.36 -15.64 46.00 295 9% 0.0% 0_28 AVERACE
12 3.399 43.94 -12 06 56.00 43.57 0.0 0.2 QP
13 3.584 45.70 -10.30 56.00 45.31  0.03  0_30 QP
14 3.584 30.89 -15.11 46.00 30.50 0.09  0_30 AVERAGE
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Temperature 25.6°C Humidity 56%
Test Engineer Sin Chang Phase Neutral
Configuration Normal Link / Mode 1
a0 Lewvel {(dBu\) Date: 2010-11-25 Time: 00:29:04
\ CISPR 22_B_0OP
CISPR 22_B_AV
40| 1
1]
0.15 0.5 1 2 5 10 20 30
Frequency {(MHz)
Over Limit ERead LISN Cable
Ereq Lewvel Limit Line Lewel Factor Loss Bemark
MH= dBulr daB dBulf dBulf dB dB
i 0.17866 39.13 -15.42 54.55 38.84 0.09  0_20 AVERAGE
] 0.17866 51.60 -12.95 64.55 51.31 0.09  0_20 QP
3 0.53498 34.07 -11.93 46.00 33.80 0.07 0_20 AVERAGE
4 0.53498 44_15 -11.85 56.00 43.88 0.07 0_20 QP
5 0.61075 25.32 -10_.6% 46.00 3505 0.07 0_20 AVERAGE
[ 0.61075 45.9% -10.01 56.00 45.72 0.07  0_20 QP
7 2.931 28.51 -17.4% 46.00 28.1% 0.12 0_20 AVERAGE
8 2.931 42.11 -13.89% 56.00 41.7% 0.12  0_20 QP
a 3.364 32.60 -13.40 46.00 32.20 0.13 0_27 AVERAGE
10 3.364 44.81 -11.19% 56.00 44.41 0.13 0_.27 QP
11 3.565 44.71 -11.29 56.00 44 .28 0.13  0_30 QP
12 3.565 30.05 -15.95 46.00 29 62 0.13  0_30 AVERAGE
13 14 750 29_23 -20.77 50.00 2827 0.56 0_40 AVERAGE
14 14.750 36_38 -23.62 60.00 35.42 0.56 0.40 QP
Note:
Level = Read Level + LISN Factor + Cable Loss.
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4.2. 99% Occupied Bandwidth Measurement
4.2.1. Limit

No restriction limits. But resolution bandwidth within band edge measurement is 1% of the 99% occupied
bandwidth.

4.2.2. Measuring Instruments and Setting

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

analyzer.
Spectrum Parameters Setting
Attenuation Auto
Span Frequency > 26dB Bandwidth
RB 300 kHz
VB 1000 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

4.2.3. Test Procedures

1. The fransmitter output (antenna port) was connected to the spectrum analyzer in peak hold mode.
2. The resolution bandwidth of 300 kHz and the video bandwidth of 1000 kHz were used.

3. Measured the spectrum width with power higher than 26dB below carrier.

4. Measuring multiple antennas, the connector is required to link with spectrum analyzer through a

combiner.

4.2.4. Test Setup Layout

e ]

Spectrum Analyzer EUT

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.
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4.2.7. Test Result of 99% Occupied Bandwidth

Temperature

23°C

Humidity

60%

Test Engineer

Sean Ku

Configurations

I[EEE 802.11n

Configuration IEEE 802.11n 20MHz Ant. A + Ant. B + Ant. C

Channel Frequency | MCS Index 26dB [I:;I:I:\zc)iwidth 99% Occu(ph;ilc:]Bqndwidth
36 5180 MHz MCS8 19.20 17.44
40 5200 MHz MCS8 19.20 17.44
48 5240 MHz MCS8 19.20 17.44
52 5260 MHz MCS0 22.56 17.60
60 5300 MHz MCSO0 26.24 17.60
64 5320 MHz MCS0 19.36 17.44
100 5500 MHz MCS0 19.36 17.44
116 5580 MHz MCS0 20.32 17.60
140 5700 MHz MCSO0 29.92 17.76

Configuration IEEE 802.11n 40MHz Ant. A + Ant. B + Ant. C

Channel Frequency | MCS Index 26dB (?\;’Sgwwth 99% Occu[p'\;l?-lczl] Bandwidth
38 5190 MHz MCS8 38.40 35.20
46 5230 MHz MCS8 38.08 38.20
54 5270 MHz MCSO0 38.40 35.20
62 5310 MHz MCSO0 38.08 35.20
102 5510MHz MCSO 38.40 35.20
110 5550 MHz MCS0 62.40 35.84
134 5670 MHz MCS0 57.60 35.84
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Temperature 23°C Humidity 60%
Test Engineer Sean Ku Configurations IEEE 802.11a
Configuration IEEE 802.11a Ant. A
26dB Bandwidth 99% Occupied Bandwidth
Channel Frequency (MH) (MH2)
36 5180 MHz 23.52 16.80
40 5200 MHz 21.28 16.80
48 5240 MHz 23.36 16.80
52 5260 MHz 30.88 17.12
60 5300 MHz 34.24 17.28
64 5320 MHz 24.00 16.96
100 5500 MHz 24.64 16.80
116 5580 MHz 31.04 17.28
140 5700 MHz 34.40 17.12
Note: All the test values were listed in the report.
For plots, only the worse case of OFDM modulation was listed in the report.
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS8 20MHz Ant. A + Ant. B + Ant. C/ 5180 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -1.96 dB
Ref 20 dBm *Att 30 dB SWT 20 ms 19.200000000 MHz
20 OBW 17|-440000p00 MHz
Marker| 1 [T1 |I
-10. ~l1alal dBm
5|.170400p00 GHz
D1 4.0¢ dB Temp 1| LTI OB[]
VIEW B Y AV P
IFO =IfF 78 aom
5|.171200p00 GHz
10 Temp 2| [T1 OBW]
B —2[01 dBm
5[.188640p00 GHz
L
I-20.
D2 21.94 dpm
[ ,WJ N
30B
l-a0. '///J’L"M M‘E\’V\%
w.l\ln.l.mk\/m}lw W/\MMy
I--60.
I--70.
F2
F1
-80
Center 5.18 GHz 8 MHz/ Span 80 MHz

Date: 8.DEC.2010 14:42:57

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS8 20MHz Ant. A + Ant. B + Ant. C / 5200 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -1.74 dB

Ref 20 dBm “Att 30 dB SWT 20 ms 19.200000000 MHz

20 OBW 17|.440000p00 MHz
Marker| 1 [T1 |I
10 =19l 26 dBm

5[.190400p00 GHz
VTEW, p1 3958 dB T| AT D Temp I [TT OB|]

o —OF 93 aom

5[.191200p00 GHz
Temp 2| [T1 OB\]

-1[ 65 dBm
-208640Pp00 GHz

I--10-.

[4)]

I--20-.

D2 —22.042 @B

I--30-:

I--40.

I--60-

--70-.

F1
-80

Center 5.2 GHz 8 MHz/ Span 80 MHz

Date: 8.DEC.2010 14:54:49
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS8 20MHz Ant. A + Ant. B + Ant. C/ 5240 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -1.22 dB
Ref 20 dBm *Att 30 dB SWT 20 ms 19.200000000 MHz
20 OBW 17|-440000p00 MHz
Marker| 1 [T1 |I
-10. 20l 52 dBm
S 5|.230400P00 GHz
TEW D1 3.557 dBi N MMTZ Temp I [T OBIV]
o = 306 4o
5|.231200P00 GHz
10 Temp 2| [T1 OBW]
B 187 dBm
5|.248640pP00 GHz
L_20. L
D2 {22.443 B
I--30

| _40. Y N

L L

bubipd i MM

I--60-:

--70-.

F1
-80

Center 5.24 GHz 8 MHz/ Span 80 MHz

Date: 8.DEC.2010 15:06:31

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz Ant. A + Ant. B + Ant. C / 5260 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.22 dB
Ref 20 dBm *Att 30 dB SWT 20 ms 22.560000000 MHz
20 OBW 17[.600000p00 MHz
Marker| 1 [T1 ]
Lo D1 10.932 dBm e e YT 1 —tATsA B
— r 2 5[.249120000 GHz
e Temp 1| [T1 OBW]
IO 101 aprT

/ 5|.251200000 GHz
Temp 2| [T1 OB\
10 P C 1

%} \‘1 3[03 dBm
D2 -[{15.068 HBM s
/5“_,, M . 5|-268800000GH

| -20. 4

. Y
MW \'\‘V\Mu... 208

——

F2
F1

Center 5.26 GHz 8 MHz/ Span 80 MHz

Date: 18.NOV.2010 18:35:37
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz Ant. A + Ant. B + Ant. C / 5300 MHz

*RBW 300 kHz

Delta 1 [T1 ]

“VBW 1 MHz 0.02 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 26.240000000 MHz
20 OBW 17[.600000p00 MHz
Marker| 1 [T1 ]
F1o D1 10.943 dBm P 1 e —tATA>—dEm
~\J v
5 T2 5|.285920000 GHz
Temp 1| [T1 OBW]
I-O- 289 dBm
5[.291200000 GHz
10 Temp 2| [T1 OBW]
B 1 Jj L'\ 2[ 94 dBm
D2 -15.057 ?%;\J 51 308866000—6H
|20 )\}VI\"“M WH\\/‘
" WUM ""va,w\
M M“M\Nm\
l-50
l--60
I-70
F2
F1
-80

Center 5.3 GHz

8 MHz/

Span 80 MHz

Date: 18.NOV.2010 18:45:24

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz Ant. A + Ant. B + Ant. C/ 5320 MHz

*RBW 300 kHz

Delta 1 [T1 ]

*VBW 1 MHz 2.82 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 19.360000000 MHz
20 OBW 17[.440000000 MHz
Marker| 1 [T1 ]
10 -18140 dBm
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I-O- OT47 dBm
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i I 1[58 dBm
'\ 5[.328640000 GHz
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N "‘UM,\W 3DB
| —a0 MV‘A %
J—so
I--60-
--70-
F2
F1
-80

Center 5.32 GHz 8 MHz/ Span 80 MHz

Date: 18.NOV.2010 18:47:34
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4.3. Conducted Output Power Measurement

4.3.1.

4.3.2.

Limit

For the band 5.15~5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW (17dBm) or 4 dBm + 10log B, where B is the 26 dB
emissions bandwidth in MHz. If fransmitting antennas of directional gain greater than 6 dBi are used, the
peak output power and power density from the intentional radiator shall be reduced by the amount in
dB that the directional gain of the antenna exceeds 6 dBi.

For the 5.25-5.35 GHz and 5.470-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW (24dBm) or 11 dBm + 10log B. If
tfransmitting antennas of directional gain greater than 6 dBi are used, the peak output power and power
density from the intentional radiator shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 1 W (30dBm) or 17 dBm + 10log B. If transmitting antennas of
directional gain greater than 6 dBi are used, the peak output power and power density from the
intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. However, fixed point-to-point U-NIl devices operating in this band may employ
fransmitting antennas with directional gain up to 23 dBi without any corresponding reduction in the
fransmitter peak output power and peak power spectral density. For fixed, point-to-point U-NII
fransmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in peak
fransmitter power and peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi

would be required.

Measuring Instruments and Setting

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

power meter

Power Meter Parameter Setting

Bandwidth 50MHz bandwidth is greater than the EUT emission bandwidth

Detector Peak
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4.3.3. Test Procedures

Spectrum Parameter

Setting

RF Output Power Method

X] ANSI C63.10 clause 6.10.2.1 (a) power meter method

RF Output Power Method

[ ] ANSIC63.10 clause 6.10.2.1 (b) channel integration method

RF Output Power Method

[ ] ANSIC63.10 clause 6.10.3.1 Method 1 - spectral frace averaging

RF Output Power Method

ANSI C63.10 clause 6.10.3.2 Method 2 - zero-span mode with trace

[

averaging

Note: When measuring maximum conducted output power with multiple antenna systems, add every

result of the values by mathematic formula.

4.3.4. Test Setup Layout

4.3.5. Test Deviation

Power meter EUT

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 Maximum Conducted Output Power

Temperature 23°C Humidity 60%
Test Engineer Sean Ku Configurations IEEE 802.11n
Test Date Nov. 18, 2010/ Jan. 17, 2011
Configuration IEEE 802.11n 20MHz Ant. A
Channel Frequency | MCS Index Conducted Power Max. Limit Result
(dBm) (dBm)
36 5180 MHz MCS8 9.30 17.00 Complies
40 5200 MHz MCS8 9.41 17.00 Complies
48 5240 MHz MCS8 9.55 17.00 Complies
52 5260 MHz MCSO 16.69 24.00 Complies
60 5300 MHz MCS0 15.75 24.00 Complies
64 5320 MHz MCSO 13.33 24.00 Complies
100 5500 MHz MCSO 13.96 24.00 Complies
116 5580 MHz MCSO0 16.61 24.00 Complies
140 5700 MHz MCS0 16.65 24.00 Complies
Configuration IEEE 802.11n 20MHz Ant. B
Channel Frequency | MCS Index Conducted Power M. Limit Result
(dBm) (dBm)
36 5180 MHz MCS8 9.00 17.00 Complies
40 5200 MHz MCS8 9.03 17.00 Complies
48 5240 MHz MCS8 9.25 17.00 Complies
52 5260 MHz MCSO 16.00 24.00 Complies
60 5300 MHz MCSO 16.16 24.00 Complies
64 5320 MHz MCS0 13.64 24.00 Complies
100 5500 MHz MCSO 13.95 24.00 Complies
116 5580 MHz MCSO0 17.14 24.00 Complies
140 5700 MHz MCS0 17.12 24.00 Complies
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Configuration IEEE 802.11n 20MHz Ant. C

Channel Frequency MCS Index Conducted Power M. Limit Result
(dBm) (dBm)

36 5180 MHz MCS8 9.55 17.00 Complies

40 5200 MHz MCS8 9.60 17.00 Complies

48 5240 MHz MCS8 9.44 17.00 Complies

52 5260 MHz MCS0 16.34 24.00 Complies

60 5300 MHz MCS0 16.42 24.00 Complies

64 5320 MHz MCSO0 13.76 24.00 Complies

100 5500 MHz MCSO0 13.81 24.00 Complies

116 5580 MHz MCSO0 17.23 24.00 Complies

140 5700 MHz MCS0 17.16 24.00 Complies

Configuration IEEE 802.11n 20MHz Ant. A + Ant. B + Ant. C
Channel Frequency |MCS Index Conducted Power Max. Limit Result
(dBm) (dBm)

36 5180 MHz MCS8 14.06 17.00 Complies

40 5200 MHz MCS8 14.12 17.00 Complies

48 5240 MHz MCS8 14.19 17.00 Complies

52 5260 MHz MCS0 21.12 24.00 Complies

60 5300 MHz MCSO 20.89 24.00 Complies

64 5320 MHz MCS0 18.35 24.00 Complies

100 5500 MHz MCSO0 18.68 24.00 Complies

116 5580 MHz MCS0 21.77 24.00 Complies

140 5700 MHz MCS0 21.75 24.00 Complies
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Configuration IEEE 802.11n 40MHz Ant. A

Channel Frequency |MCS Index Conducted Power Max. Limit Result
(dBm) (dBm)
38 5190 MHz MCSO 11.01 17.00 Complies
46 5230 MHz MCSO 11.22 17.00 Complies
54 5270 MHz MCSO 16.28 24.00 Complies
62 5310 MHz MCS0 12.94 24.00 Complies
102 5510MHz MCSO 15.43 24.00 Complies
110 5550 MHz MCS0 17.92 24.00 Complies
134 5670 MHz MCS0 17.30 24.00 Complies
Configuration IEEE 802.11n MCSO 40MHz Ant. B
Channel Frequency MCS Index Conducted Power Max. Limit Result
(dBm) (dBm)
38 5190 MHz MCS0 10.84 17.00 Complies
46 5230 MHz MCS0 11.23 17.00 Complies
54 5270 MHz MCSO 16.08 24.00 Complies
62 5310 MHz MCSO 12.50 24.00 Complies
102 5510MHz MCSO0 15.12 24.00 Complies
110 5550 MHz MCSO 18.18 24.00 Complies
134 5670 MHz MCSO 17.17 24.00 Complies
Configuration IEEE 802.11n MCSO 40MHz Ant. C
Channel Frequency MCS Index Conducted M. Limit Result
Power (dBm) (dBm)
38 5190 MHz MCSO 11.09 17.00 Complies
46 5230 MHz MCSO 11.18 17.00 Complies
54 5270 MHz MCS0 16.00 24.00 Complies
62 5310 MHz MCS0 12.54 24.00 Complies
102 5510MHz MCS0 15.16 24.00 Complies
110 5550 MHz MCSO 18.23 24.00 Complies
134 5670 MHz MCSO 17.30 24.00 Complies
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Configuration IEEE 802.11n MCSO 40MHz Ant. A + Ant. B + Ant. C

Conducted Max. Limit
Channel Frequency MCS Index Result
Power (dBm) (dBm)
38 5190 MHz MCSO 15.75 17.00 Complies
46 5230 MHz MCS0 15.98 17.00 Complies
54 5270 MHz MCS0 20.89 24.00 Complies
62 5310 MHz MCS0 17.44 24.00 Complies
102 5510MHz MCS0 20.01 24.00 Complies
110 5550 MHz MCSO 22.88 24.00 Complies
134 5670 MHz MCSO 22.03 24.00 Complies
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Temperature 23°C Humidity 60%
Test Engineer Sean Ku Configurations IEEE 802.11a
Configuration IEEE 802.11a Ant. A
st Frequency Conducted Power Max. Limit S
(dBm) (dBm)
36 5180 MHz 15.79 17.00 Complies
40 5200 MHz 15.60 17.00 Complies
48 5240 MHz 15.65 17.00 Complies
52 5260 MHz 18.26 24.00 Complies
60 5300 MHz 17.99 24.00 Complies
64 5320 MHz 16.72 24.00 Complies
100 5500 MHz 17.64 24.00 Complies
116 5580 MHz 18.48 24.00 Complies
140 5700 MHz 18.11 24.00 Complies
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4.4. Power Spectiral Density Measurement

4.4.1. Limit

The power spectral density is defined as the highest level of power in dBm per MHz generated by the

fransmitter within the power envelope. The following table is power spectral density limits and decrease

power density limit rule refer to section 4.3.1.

Frequency Range

Power Spectral Density limit (dBm/MHz)

5150-5250 MHz 4.00
5250-5350 MHz 11.00
5470-5725 MHz 11.00

4.4.2. Measuring Instruments and Setting

Please refer fo 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 Encompass the entire emissions bandwidth (EBW) of the signal
RB 1000 kHz
VB 3000 kHz
Detector Sample
Trace Average
Sweep Time Auto
Sweep Count 100

4.4.3. Test Procedures

1. The transmitter output (@ntenna port) was connected to the spectrum analyzer.

2. Set RBW of spectrum analyzer to 1000kHz and VBW to 3000kHz. Set Detector to Sample, Trace to

Average. Mark the frequency with maximum peak power as the center of the display of the

spectrum.

3. Measuring multiple antennas, the connector is required to link with spectrum analyzer through a

combiner.

4.4.4. Test Setup Layout

i

Spectrum Analyzer

EUT
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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.

4.4.7. Test Result of Power Spectral Density

Temperature 23°C Humidity 60%

Test Engineer Sean Ku Configurations IEEE 802.11n

Configuration IEEE 802.11n 20MHz Ant. A + Ant. B + Ant. C

Channel Frequency MCS Index SR Max. Limit Result
(dBm) (dBm)
36 5180 MHz MCS8 2.54 4.00 Complies
40 5200 MHz MCS8 2.61 4.00 Complies
48 5240 MHz MCS8 2.86 4.00 Complies
52 5260 MHz MCSO0 9.95 11.00 Complies
60 5300 MHz MCSO0 9.99 11.00 Complies
64 5320 MHz MCS0 7.81 11.00 Complies
100 5500 MHz MCS0 9.10 11.00 Complies
116 5580 MHz MCS0 9.80 11.00 Complies
140 5700 MHz MCS0 9.81 11.00 Complies

Configuration IEEE 802.11n 40MHz Ant. A + Ant. B + Ant. C

Power Density Max. Limit
Channel Frequency MCS Index Result
(dBm) (dBm)
38 5190 MHz MCS0 0.48 4.00 Complies
46 5230 MHz MCS0 1.91 4.00 Complies
54 5270 MHz MCS0 7.44 11.00 Complies
62 5310 MHz MCS0 3.17 11.00 Complies
102 5510MHz MCS0 7.10 11.00 Complies
110 5550 MHz MCS0 5.98 11.00 Complies
134 5670 MHz MCSO 9.81 11.00 Complies
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Temperature 23°C Humidity 60%
Test Engineer Sean Ku Configurations IEEE 802.11a
Configuration IEEE 802.11a Ant. A
Channel Frequency SRS LR Max. Limt Result
(dBm) (dBm)
36 5180 MHz 2.00 4.00 Complies
40 5200 MHz 2.16 4.00 Complies
48 5240 MHz 1.00 4.00 Complies
52 5260 MHz 3.85 11.00 Complies
60 5300 MHz 3.80 11.00 Complies
64 5320 MHz 1.89 11.00 Complies
100 5500 MHz 2.65 11.00 Complies
116 5580 MHz 5.14 11.00 Complies
140 5700 MHz 4.19 11.00 Complies
Note: All the test values were listed in the report.
For plots, only the worse case was listed in the report.
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Power Density Plot on Configuration IEEE 802.11n MCS8 20MHz Ant. A + Ant. B + Ant. C/ 5180 MHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 2.54 dBm

Ref 20 dBm *“Att 30 dB SWT 20 ms 5.181440000 GHz

20 Offget 6.4 dB
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Date: 17.JAN.2011 13:23:17

Power Density Plot on Configuration IEEE 802.11n MCS8 20MHz Ant. A + Ant. B + Ant. C / 5200 MHz

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 2.61 dBm

Ref 20 dBm *“Att 30 dB SWT 20 ms 5.203840000 GHz
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Date: 17.JAN.2011 13:15:07

Report Format Version: 01 Page No. . 35 of 91
FCC ID: NKR-DTVDCCK Issued Date : Jan. 24, 2011



SPORTON LAB.

Report No.: FROO2833AA

Power Density Plot on Configuration EEE 802.11n MCS8 20MHz Ant. A + Ant. B + Ant. C / 5240 MHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 2.86 dBm

Ref 20 dBm *“Att 30 dB SWT 20 ms 5.246960000 GHz

20 Offget 6.4 dB
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Date: 17.JAN.2011 13:34:14

Power Density Plot on Configuration IEEE 802.11n MCSO 20MHz Ant. A + Ant. B + Ant. C / 5260 MHz

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 9.95 dBm

Ref 20 dBm *“Att 30 dB SWT 20 ms 5.254560000 GHz
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Date: 17.JAN.2011 13:48:23
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Power Density Plot on Configuration IEEE 802.11n MCSO 20MHz Ant. A + Ant. B + Ant. C/ 5300 MHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 9.99 dBm

Ref 20 dBm *“Att 30 dB SWT 20 ms 5.298240000 GHz

20 Offget 6.4 dB
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Date: 17.JAN.2011 13:52:29

Power Density Plot on Configuration IEEE 802.11n MCSO 20MHz Ant. A + Ant. B + Ant. C / 5320 MHz

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 7.81 dBm

Ref 20 dBm *“Att 30 dB SWT 20 ms 5.322880000 GHz
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4.5. Peak Excursion Measurement

4.5.1. Limit

The ratio of the peak excursion of the modulation envelope (measured using a peak hold function) fo

the maximum conducted output power (measured as specified above) shall not exceed 13 dB across

any 1 MHz bandwidth or the emissions bandwidth whichever is less.

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 the spectrum

analyzer.
Specirum Parameter Setting
Aftenuation Auto

Span Frequency

Encompass the entire emissions bandwidth (EBW) of the signal

RB 1000 kHz (Peak Trace) / 1000 kHz (Average Trace)
VB 3000 kHz (Peak Trace) / 300 kHz (Average Trace)
Detector Peak (Peak Trace) / Sample (Average Trace)
Trace Max Hold

Sweep Time 60s

4.5.3. Test Procedures

1. The transmitter output (@ntenna port) was connected to the spectrum analyzer.

2. Set the spectrum analyzer span to view the entire emissions bandwidth. The largest difference

between the following two traces (Peak Trace and Average Trace) must be < 13 dB for all

frequencies across the emissions bandwidth. Submit a plot.
3. Peak Trace: Set RBW = 1 MHz, VBW = 3 MHz with peak detector and max-hold settings.

4. Average Trace: Method #3—video averaging with max hold--and sum power across the band. Set

span to encompass the entire emissions bandwidth (EBW) of the signal. Set sweep trigger to “free
run”. Set RBW = 1 MHz. Set VBW = 1/T (IEEE 802.11n VBW = 300kHz = 1/4ps). Use sample detector
mode if bin width (i.e., span/number of points in spectrum) < 0.5 RBW. Otherwise use peak detector
mode. Set max hold. Allow max hold to run for 60 seconds.

Measuring multiple antennas, the connector is required to link with spectrum analyzer through a

combiner.

4.5.4. Test Setup Layout

Spectrum Analyzer EUT
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4.5.5. Test Deviation
There is no deviation with the original standard.
4.5.6. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.
4.5.7. Test Result of Peak Excursion
Temperature 23°C Humidity 60%
Test Engineer Sean Ku Configurations IEEE 802.11n
Configuration IEEE 802.11n 20MHz Ant. A + Ant. B + Ant. C
Channel Frequency |MCS Index Peak Excursion Max. timit Result
(diB) (dB)
36 5180 MHz MCS8 5.24 13 Complies
40 5200 MHz MCS8 5.34 13 Complies
48 5240 MHz MCS8 5.22 13 Complies
52 5260 MHz MCSO 4.56 13 Complies
60 5300 MHz MCSO 4.98 13 Complies
64 5320 MHz MCS0 4.94 13 Complies
100 5500 MHz MCS0 4.69 13 Complies
116 5580 MHz MCSO 4.81 13 Complies
140 5700 MHz MCS0 4.54 13 Complies
Configuration IEEE 802.11n 40MHz Ant. A + Ant. B + Ant. C
Channel Frequency | MCS Index Peal Excursion M. Limit Result
(dB) (aB)
38 5190 MHz MCS0 5.71 13 Complies
46 5230 MHz MCS0 5.12 13 Complies
54 5270 MHz MCS0 4.57 13 Complies
62 5310 MHz MCSO 4.34 13 Complies
102 5510MHz MCSO 4.94 13 Complies
110 5550 MHz MCSO 5.03 13 Complies
134 5670 MHz MCSO 5.53 13 Complies
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Temperature 23°C Humidity 60%
Test Engineer Sean Ku Configurations IEEE 802.11a
Configuration IEEE 802.11a Ant. A
s Frequency Peak Excursion Max. Limit —
(dB) (dB)
36 5180 MHz 5.00 13 Complies
40 5200 MHz 4.77 13 Complies
48 5240 MHz 3.79 13 Complies
52 5260 MHz 4.66 13 Complies
60 5300 MHz 4.64 13 Complies
64 5320 MHz 4.67 13 Complies
100 5500 MHz 5.95 13 Complies
116 5580 MHz 4.96 13 Complies
140 5700 MHz 3.83 13 Complies
Note: All the test values were listed in the report.
For plots, only the worse case was listed in the report.
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Peak Excursion Plot on Configuration IEEE 802.11n MCS0 40MHz Ant. A + Ant. B + Ant. C/ 5190 MHz

@ *RBW 1 MHz Marker 2 [T2 ]
“VBW 300 kHz 2.28 dBm
Ref 20 dBm “Att 30 dB *SWT 300 ms 5.193600000 GHz
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Date: 18.NOV.2010 19:06:52

Peak Excursion Plot on Configuration IEEE 802.11n MCS0O 40MHz Ant. A + Ant. B + Ant. C/ 5230 MHz
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Peak Excursion Plot on Configuration IEEE 802.11a Ant. A / 5500 MHz

@ *RBW 1 MHz Marker 2 [T2 ]
“VBW 300 kHz 9.57 dBm
Ref 20 dBm “Att 30 dB *SWT 300 ms 5.498080000 GHz
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Date: 18.NOV.2010 20:01:20

Peak Excursion Plot on Configuration IEEE 802.11a Ant. A/ 5580 MHz
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Peak Excursion Plot on Configuration IEEE 802.11a Ant. A/ 5700 MHz

@ *RBW 1 MHz Marker 2 [T2 ]
“VBW 300 kHz 11.09 dBm
Ref 20 dBm “Att 30 dB *SWT 300 ms 5.697680000 GHz
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4.6. Radiated Emissions Measurement

4.6.1. Limit

For transmitters operating in the 5.15-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz (68.3dBuV/m at 3m). For transmitters operating in the
5.470-5.725 GHz band: all emissions outside of the 5.470-5.725 GHz band shall not exceed an EIRP of
-27 dBm/MHz (68.3dBuV/m at 3m). For transmitters operating in the 5.725-5.825 GHz band: all emissions
within the frequency range from the band edge to 10 MHz above or below the band edge shall not
exceed an EIRP of -17 dBm/MHz (78.3dBuV/m at 3m); for frequencies 10 MHz or greater above or below
the band edge, emissions shall not exceed an EIRP of -27 dBm/MHz (68.3dBuV/m at 3m). In addition, In
case the emission fall within the restricted band specified on 15.205(q), 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 spectrum

analyzer and receiver.

Specirum Parameter Setting

Attenuation Auto

Start Frequency 1000 MHz

Stop Frequency 40 GHz

RB / VB (Emission in restricted band) 1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average
RB / VB (Emission in non-restricted band) | T000KHz / 1000KHz for peak

Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP
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4.6.3. Test Procedures

1.

10.

Configure the EUT according to ANSI C63.4. 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 1 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 1MHz VBW and RBW for peak reading. Then 1MHz RBW and 10Hz VBW
for average reading in spectrum analyzer.

When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurement field sirength shall be determined by averaging
over one complete pulse train, including blanking intervals, as long as the pulse train does not
exceed 0.1 seconds. As an alternative (provided the transmitter operates for longer than 0.1
seconds) or in cases where the pulse train exceeds 0.1 seconds, the measured field strength shall
be determined from the average absolute voltage during a 0.1 second interval during which the
field strength is at its maximum value.

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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4.6.4. Test Setup Layout

For radiated emissions below 30MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver o

For radiated emissions above 30MHz

RX Antenna

Ant. feed
point

EUT 1~4m

I
T i———— 3orl5m ———

Metal Full Soldered Ground Plane

Spectrum Analyzer
I Receiver o

Above 5GHz shall be extrapolated to the specified distance using an exirapolation factor of 20
dB/decade form 3m to 1.5m.
Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].

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. Results of Radiated Emissions (?kHz~30MHz)

Temperature 25.6°C Humidity 56%
Test Engineer Johnson Chang
Evaluating Date | Nov. 23, 2010
Freq. Level Over Limit Limit Line Remark
(MHz) (dBuV) (dB) (dBuV)
- - - - See Note

Note:

The amplitude of spurious emissions that are attenuated by more than 20dB 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 exirapolation factor.
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4.6.8. Results of Radiated Emissions (30MHz~1GHz)

Temperature 25.6°C Humidity 56%
Test Engineer Johnson Chang Configurations Normal Link / Mode 1
Horizontal
g?me {(dBuN/m) Date: 2010-11-23 Time: 19:36:35
20
80
70
60
FCC CLASS B
50
]
3 4
40 7 7
1
30
20
10
030 100. 200, 300, 400. 500. G600, 700, 800, 900, 1000
Frequency (MHz)
Limit Ower Eead Cable Preampfintenma T/Fos A/Fos
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase
MHz dBEu¥/m dBuV/m dE  dBuV dEB dE  dEfm deg cim
1 77,53 30,17 40,00 -9.82 49,82 1,00 27.69 7.02 1] 400 Peak HORIZONTAL
2 249,22 34,646 46,00 -9.34 49,06 1,90 27.00 12,70 1] 400 Peak HORIZONTAL
3 399,57 39,12 46,00 -6.82% 48,26 2,20 27.60 14604 1] 400 Peak HORIZONTAL
4 506,27 39,41 46,00 -6.39 47,30 2,71 28,10 17.70 1] 400 Peak HORIZONTAL
S0 583,87 41,34 48,00 -4.466 47,99 2,27 2510 18,53 1] 400 Peak HORIZONTAL
Ap 60034 42,24 46,00 -3.74 42,49 2,80 23.10 14,77 1] 400 Peak HORIZONTAL
7 874,87 35,346 46,00 -10.464 38,97 3,50 27.45 2034 1] 400 Peak HORIZONTAL
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Vertical
m,Le'..'el (dBuV/im} Date: 2010-11-23 Time: 19:45:32
a0
80
T0
60
FCC CLASS-B
50
4]
40 7—' 2\? 4 5 B
) F{W L,M-ﬁhﬂm
20
10
630 100. 200. 300. 400. 500. 600, T00. B00. a00. 1000
Frequency (MHz)
Limit ©Ower Read Cable Preampintenna TfPos  A/Pos

Freq Lewel Line Limit Lewel Loss Factor Factor Eemark Fol/Phase

MHz dBu¥{m dBuV/m dB  dBuV 4B dE  dEfm deg cin
lp 45,52 24,52 40,00 -3.4% 53,60 0,70 2780 10,02 1] 400 Peak YERETICAL
21 156,10 29,67 43,50 -3.82 53,55 148 27,32 11,94 1] 400 Peak VERTICAL
31 163,84 30,18 43,50 -4.32 5262 1,52 2728 12,32 1] 400 Peak VERTICAL
4 209,57 38,94 4,00 -7.06 48,18 2,320 27,60 16,04 1] 400 Peak VERTICAL
5 400 4% 30,82 4,00 -4.18 47,40 2,70 28,00 17.61 1] 400 Peak VERTICAL
Al 578,05 40,73 ds.00 -5.27 4745 285 2810 18,52 1] 400 Peak VERTICAL
7 740,74 30,078 4a.00  -6.22 44,465 3,50 27RO 19,43 1] 400 Peak VERTICAL
) 00,09 39,83 J4a.00 -6.37 42,90 2460 27.40 20,53 1] 400 Peak VERTICAL
q 000,00 39,94 54,00 -14.04 41,97 3,70 27.00 21.29 1] 400 Peak VERTICAL

Note:

The amplitude of spurious emissions that are attenuated by more than 20dB 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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4.6.9. Results for Radiated Emissions (1GHz~40GH?z)

Temperature 25.6°C Humidity 56%
) ; ; IEEE 802.11n MCS8 20MHz Ch 36
Test Engineer Johnson Chang Configurations
[Ant. A + Ant. B + Ant. C
Test Date Nov. 09, 2010
Horizontal
Limit Over PRead <Cableintenna Preamp T/Pos &/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dé  dB/m dB deg <Hl
1 19359.39 39.71 74.9090 -34.29 31.99 4.97 38.37 35.62 68 191 Average HORIZONTAL
2 19359.71 53.17 =94.99 -49.83 45.45  4.97 385.37 35.62 [t 101 Peak HORIZONTAL
Vertical
Limit Over PRead Cablefntenna Preamp T/Pos A/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBul'/m dB  dBuv dé  dB/m dB deg cm
1 1a359.66 55.19 94.00 -38.81 47.47 4.97 38.37 35.62 335 101 Peak YERTICAL
2 18359.96 39.44 74.80 -34.56 31.72 4.97 38.37 35.62 335 1al Average YERTICAL
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Temperature 25.6°C Humidity 56%
_ - IEEE 802.11n MCS8 20MHz Ch 40
Test Engineer Johnson Chang Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 09, 2010
Horizontal
Linit  Over Read Cablefntenna Preamp T/Pos A Pos
Freq Level  Line Limdt Level  Loss Factor Factor Remark Paol/Phase
MHz dBub'/m dBuy m dB dBuy db  dB/m db deg cm
1 10399, 81 52.34 9. 00 -41.66 44,56 4.98 32IB.38 35.58 g5 162 Peak HORIZONTAL
2 18490.13 37,61 74.900 -36.39 29,83 4.98 3E.3E 35.58 BS 102 Average HORIZONTAL
Vertical
Lindit  Over Read Cablefntenna Preamp T/Pos A Pos
Freq Level  Line Limdt Level  Loss Factor Factor Remark Paol/Phase
MHz dBuy'/m dBum dB dBuy db  dB/m db deg cm
1 14399, 81 G55.93 .00 -38.07 48,15 4.98 3IB.38 35.58 15 162 Peak YWERTICAL
18400.34 39.04 74.00 -34.98 31,26 4.98 3E.38 35.58 16 102 Average WERTICAL
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Temperature 25.6°C Humidity 56%
_ - IEEE 802.11n MCS8 20MHz Ch 48
Test Engineer Johnson Chang Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 09, 2010
Horizontal
Limit  Over Read Cablefntenna Preamp T/Pos A Pos
Freq Level  Line Limdt Level  Loss Factor Factor Remark Paol/Phase
MHz dBuv/m dButy/m dB dBuv db  dB/m dB deg m
1 18482.58 57.69 94,00 -35.31 49 82 5.00 3I8.39 35,52 257 108 Peak HORIZONTAL
2 1482, 86 44.55 74.00 -29.45 36,68 5.00 3E.39 35,52 257 109 Average HORIZONTAL
Vertical
Linmit  Over Read Cablefntenna Preamp T/Pas A Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBus//m dBuy m dB dBuy dB  dBE/m dB deg <
1 18452.57 61.77 .00 -32.23 53.89 5.9 38.48 35.52 212 109 Peak YERTICAL
1B, 76 49,11 74.00 -24.89 41.23 S5.00 38.40 35.52 212 108 Average VERTICAL
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Temperature 25.6°C Humidity 56%
_ - IEEE 802.11n MCSO 20MHz Ch 52
Test Engineer Johnson Chang Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal
Lindt  Over Read Cablefntenna Preamp T/Pas  A/Pos
Frreq Level  Line Limdt Level  Loss Factor Factor Resiairk Pal/Phase
MHz dBuv/m dBut m dB dBuv dB  dB/m dB deg m
1 1S779.39 70.20 20.00 -9.80 62,07 G.14 3I7.41 35.42 231 104 Peak HORIZONTAL
2 15779.5%4 57.81 60.00 =2.19 49,68 G.14 37.41 35.42 231 198 Average HORIZONTAL
Vertical
Lindt  Over Read Cableintenna Preamp T/Pas  A7Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuy'‘m dBuv m de dBuy dB dBE/m dB deg <m
1 IS779.34 69.23 20,00 <10.77 61.10 G.14 37.41 35.42 2712 100 Peak YWERTICAL
15779, 63 57.96 60.00 -2.9% 48.93 G.14 37.41 35.42 72 109 Average WERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 25.6°C Humidity 56%
_ - IEEE 802.11n MCSO 20MHz Ch 60
Test Engineer Johnson Chang | Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal
Lindt  Over Read Cablefintenna Preamp T/Pas  A7Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuym dB  dBuy d8  dB/m dB deg m
1 15997.37 54.38 20,00 25,862 46,38 G.15 37.29 35.44 317 104 Peak HORIZONTAL
2 15997.81 40.94 60.00 -19.06 32.94 6.15 37.29 35.44 327 109 Average HORIZONTAL
Vertical
Limit  Over  Read Cablefntenna Preamp T/Pos  A/Pos
Freg Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBuv/m dB  dBuy dB  dB/m dB deg <m
1 15996, 09 46.41 60.90 -13.592 38.41 6.15 37.29 35.44 219 109 Average WERTICAL
15906, 87 S4.51 A0.00 -F0.49 S1.851  AU18 3704 35,434 19 166 Peak WERTTE A
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 25.6°C Humidity 56%

IEEE 802.11n MCSO 20MHz Ch 64
Test Engineer Johnson Chang Configurations

/Ant. A + Ant. B + Ant. C

Test Date Nov. 10, 2010
Horizontal
Lindt  Over Read Cableantenna Preamp T/Pas  &/Pos
Frreq Level  Line Limdt Level  Loss Factor Factor Resiairk Pal/Phase
MHz dBuy m dButy m dB dBuv dB  dB/m dB deg m
1 15949, 08 53.24 B0.00 -26.76 45.30 &.15 37.23 35.44 a0 99 Peak HORIZOHTAL
2 15%W55.49 39.76 60.00 -20.24 31.83 6.15 3I7.22 35.44 o0 99 Average HORIZOHTAL

Vertical

Limit Qe

Read Cableintenna Preamp  T/Pas  A7Pas

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuy'/m dBuv m de dBuy dB dBE/m dB deg <m
1 1599.68 51.16 20.00 -25.8}3 43,22 &G.15 37.23 35.44 287 99 Peak YWERTICAL
15959, 80 40.52 60.00 -19.48 32.58 6.15 37.23 35.44 287 99 Average WERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 25.6°C Humidity 56%
_ - IEEE 802.11n MCSO 20MHz Ch 100
Test Engineer Johnson Chang Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal
Limit  Over Read Cablefntenna Preamp T/Pos A Pos
Freq Level  Line Limdt Level  Loss Factor Factor Remark Paol/Phase
MHz dBuv/m dButy/m dB dBuv db  dB/m dB deg m
1 10999, 57 54,62 20.00 -25.38 446,39 5.41 328.32 35.14 319 181 Peak HORIZONTAL
2 10999, 66 3E.49 &0.00 -21.51 30,26 5.401 3E.32 35.18@ 319 1681 Average HORIZONTAL
Vertical
Limit  Over Read Cablefntenna Preamp T/Pos  A/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBum dB  dBuv 48 dB/m dB deg <t
1 19999, 53 61.67 80.00 -18.33 53.46 5.41 38.3@ 35.14 141 191 Peak YWERTICAL
10999, 86 44,30 S0.00 -15.70 36,09 5,01 35.30 35.10 141 101 Average VERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 23°C Humidity 56%
_ - IEEE 802.11n MCSO 20MHz Ch 116
Test Engineer Johnson Chang Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal
Limit  Over Read Cablefntenna Preamp T/Pos A Pos
Freq Level  Line Limdt Level  Loss Factor Factor Remark Paol/Phase
MHz dBuv/m dButy/m dB dBuv db  dB/m dB deg m
1 11159. 42 66,46 80.00 -13.53 G5E.12 S5.04 32B.47 35.17 262 108 Peak HORIZONTAL
2 11159, 68 52,68 &0.00 =-7.32 44.34 5.4 3E.47 35.17 262 109 Average HORIZONTAL
Vertical
Lindt  Over Read Cablefintenna Preamp T/Pas  A7Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuy'/m dBuyv/m de dBuy dB dBE/m dB deg <m
1 11159. 45 &7.01 20.90 -12.99 58,67 5.4 3B 4T7 35.17 294 100 Peak WERTICAL
1115%.47 53.11 60.00 -5.89 44.77 5.84 38.47 35.17 294 109 Average YWERTICAL
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SPORTON LAB.

Report No.

: FROO2833AA

Temperature 23°C Humidity 56%
. . . IEEE 802.11n MCSO 20MHz Ch 140
Test Engineer Johnson Chang Configurations
[/ Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal
Limit Over Read Cablefntenna Preamp T/Pos  A/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBuv/m dB dBuy dB  dBE/m db deg cm
1 11399.50 43.74 &0.00 -16.26 35,19 5.10 3B.70 35.25 285 109 Average HORIZONTAL
2 1T1399. 8} S&. A9 RAO.00 -23.11 48 54 S.18 3ZIR.TAO R5.0% RS 1060 Peak HORTZONTLI
Vertical
Lindit Over Read Cableintenna Preamp T/Pos  &/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBuyv/m dB dBuy db  dBE/m db deg <m
1 11399.50 44,96 &0.00 -15.84 356.41 5.10 3B.70 35.25 o 109 Lverage WERTICAL
2 11490.17 57.56 §0.00 -22.14 49.31 5.10 3§.70 35.25 1] 108 Peak WERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 25.6°C Humidity 56%
_ - IEEE 802.11n MCSO 40MHz Ch 38
Test Engineer Johnson Chang Configurations
[Ant. A + Ant. B + Ant. C
Test Date Nov. 09, 2010
Horizontal
Lindt  Over Read Cablefintenna Preamp T/Pas  A7Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuy'/m dBuyv/m de dBuy dB dBE/m dB deg <m
1 14379, 0 T.27 9,00 -45.73 39,61 4.9 3IB.36 35,65 252 100 Peak HORIZOHTAL
2 19380. 40 G.00 74.00 -35.080 285.37 4.95 3F.36 35.68 282 109 Average HORIZONTAL
Vertical
Lindt  Over Read Cablefintenna Preamp T/Pas  A7Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBum dB  dBuy d8  dB/m dB deg m
1 19379.56 51.43 9,00 =42.57 43,67 4.98 3IB.3F 35.80 153 104 Peak WERTICAL
19379, 99 38.87 74.900 -35.93 38.31 4.95 38.38 35.60 153 109 Average WERTICAL
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e e Report No.: FROO2833AA
Temperature 25.6°C Humidity 56%
. . . IEEE 802.11n MCSO0 40MHz Ch 46
Test Engineer Johnson Chang | Configurations
/ Ant. A + Ant. B + Ant. C
Test Date Nov. 09, 2010
Horizontal
Lindt  Over Read Cablefntenna Preamp T/Pos  A/Pos
Fregq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m d& deg <m
1 19459, 63 34,67 74.00 -39.33 26,82 5.800 35.39 35.54 112 188 Average HORIZONTAL
7 TMSA AR 47.17  d_oaf -4R. R 39.%7 S 00 3IR.39 35.54 13 108 Peak HORT 7OHT A1
Vertical
Limit  Over  Read Cablefntenna Preamp T/Pos  A/Pos
Fregq Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBuv/m dB  dBuy dB  dB/m dB deg <m
1 19459, 99 36.05 74.00 -37.95 215.20 5.80 35.39 35.54 261 188 Average WERTICAL
7 OIMMAMLAR 4A.TF 4. 00 -AT. R IR.AT  S.00 IR.39 35.54 »a1 1608 Peak WFRTTC LD
Note:

The amplitude of spurious emissions that are attenuated by more than 20dB 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.

The limits above 5GHz shall be extrapolated to the specified distance using an extrapolation factor of 20
dB/decade form 3m fo 1.5m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 23°C Humidity 62%
_ - IEEE 802.11n MCSO 40MHz Ch 54
Test Engineer Johnson Chang | Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal
Limit  Over  Read Cablefntenna Preamp T/Pos  A/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuyv/m dE dBu dB dB/m dB deg <m
1 15809, 66 40.34 &0.00 -19.66 32,24 G.14 37.39 35,43 3GO 109 Average HORIZONTAL
2 1SRIALRT SRI.RA AN.O0 -PA.12 45.TR A.14 3T 34 35,43 260 106 Peak HORTFOMT A1
Vertical
Lindt  Over Read Cablefintenna Preamp T/Pas  A7Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBum dB  dBuy d8  dB/m dB deg m
1 15805, 40 61.46 20.00 <18.51 53,36 G.14 37,39 35,43 219 104 Peak WERTICAL
15805.91 47.95 60.00 -12.05 39.85 G6.14 37.39 35.43 219 109 Average WERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 23°C Humidity 62%
_ - IEEE 802.11n MCSO 40MHz Ch 62
Test Engineer Johnson Chang Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal
Lindt  Over Read Cablefintenna Preamp T/Pas  A7Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBum dB  dBuy d8  dB/m dB deg m
1 15931.80 51.37 20.00 -25.63 43.43 G.15 37.23 35.44 115 104 Peak HORIZONTAL
2 15938.30 39.77 60.90 -20.23 31.83 6.15 37.23 35.44 115 109 Average HORIZONTAL
Vertical
Limit  Over  Read Cablefntenna Preamp T/Pos  A/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuyv/m dE dBuy dB dB/m dB deg <m
15929, 54 39,13 &0.00 -20.87 31.15 G.15 37.27 35.44 231 109 Average WERTICAL
1595030 S1.08 RO.00 -PR.91 4310 A5 %T.I8 35,44 31 100 Peak WERTTC A
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SPORTON LAB. Report No.: FROO2833AA

Temperature 23°C Humidity 62%
IEEE 802.11n MCS0 40MHz Ch 102
Test Engineer Johnson Chang | Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal

Limit Over Read CableAntenna Preamp T/Pos A/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBulv/m dB  dBuv dé  dB/m dB deg cm
1 11004.71 485.52 80.00 -31.48 40.29 5.81 38.32 35.10 23 100 Peak HORIZONTAL
2 11@@l.38@ 34.36 60.00 -25.14 26.63 5.81 38.32 35.1@ 23 108 Average HORIZONTAL

Vertical

Limit Over Read Cabledntenna Preamp T/Pos A/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBul/m dB  dBuv dBé  dB/m dB deg m

1 11088.68 37.803 60.00 -22.97 28.82 5.1 35.30 35.1@ 165 19@ Average WERTICAL
2 11099.68 47.54 §0.09 -32.46 39.33 5.81 38.30 35.1@ 165 108 Peak WERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 23°C Humidity 62%
_ - IEEE 802.11n MCSO 40MHz Ch 110
Test Engineer Johnson Chang Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal
Lindt  Over Read Cablefintenna Preamp T/Pas  A7Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuym dB  dBuy d8  dB/m dB deg m
1 11193, 46 58.45 20.00 -21.55 50,16 5.03 38.40 35.14 318 104 Peak HORIZONTAL
2 11183.99 45.00 60.900 -15.08 36.71 5.93 38.49 35.14 328 109 Average HORIZONTAL
Vertical
Limit  Over  Read Cablefntenna Preamp T/Pos A Pos
Freq Level Line Limdt Level  Loss Factor Factor Remark Pal/Phase
MHz dBuy'/m dBuy m dB dBuy db  dB/m db deg cm
1 11103, 44 61.43 20,00 -18.57 53.14 5.03 328.40 35.14 139 108 Peak YWERTICAL
1119407 47.97 &0.00 -12.03 39,68 5.03 3E.40 35.14 139 109 Average WERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 23°C Humidity 62%
_ - IEEE 802.11n MCSO 40MHz Ch 134
Test Engineer Johnson Chang | Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010
Horizontal
Limit  Over Read Cablefntenna Preamp T/Pos  A/Pos
Freq Level Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBum dB dBuy 4B dB/m dB deg <
1 11339, 87 54.83 80.00 -25.17 46,36 5.408 38.63 35.24 o4 109 Peak HORIZOHTAL
2 11339.89 44.93 60.00 -15.07 36.46 5.08 38.63 35.24 &4 108 Average HORIZONTAL
Vertical
Linit  Over Read Cablefntenna Preamp T/Pos A Pos
Freq Level  Line Limdt Level  Loss Factor Factor Remark Pol/Phase
MHz dBuy'/m dBuy m dB dBuy db  dB/m db deg cm
1 11339. 88 G56.24 20.00 -23.76 47.77 5.08 32B.63 35.24 354 108 Peak YWERTICAL
2 11339, 99 49,18 60.900 -10.82 40.71 5.08 3E.63 35.24 354 109 Average WERTICAL

Note:

The amplitude of spurious emissions that are attenuated by more than 20dB below the permissible value
has no need 1o be reported.

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

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

The limits above 5GHz shall be extrapolated to the specified distance using an extrapolation factor of 20
dB/decade form 3m to 1.5m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);
Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 25.6°C Humidity 56%
Test Engineer Johnson Chang Configurations IEEE 802.11a Ch 36/ Ant. A
Test Date Nov. 09, 2010
Horizontal
Limit Over FRead Cable PreampAntenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Femark Pol /Phase
MAZ dBuV/m dBUY, M de deuv e dg dB/m om deg
1 18359.69 58.18 59.00 -43.82 42.37 4.65 35.36 38.52 l1ee 213 Peak HORIZOMN TAL
2 18359,.82 37.83 74.80 -36.37 29,82 4.65 35.36 38.52 jis] 213 Average HORIZONTAL
3 p 15541.47 78.83 B80.00 -9.17 6£1.18 &6.11 34.69 38.23 1ee 14 Peak HORIZOMNTAL
4 a 15541.56 55.39 e@.08¢ -4.66 495.89 6.11 34.69 38.23 100 34 Average HORIZONTAL
Vertical
Limit over Read Cable PreampAntenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Femark Pol /Fhase
MEz dBuv/m dBuy, m dé  dBuv dB dg dB/m om deg
1 1e359.56 37.50 79.60 -36.59 29.89 4.65 35.36 38B.52 1ee 265 Average VERTICAL
2 18360.41 4949.69 59.60 -44.31 41.88 4.65 35.36 38.52 1ee 265 Peak VERTICAL
3 a 15541.68 51.65 e0.00 -B.35 492.80 6.11 34.69 38.23 183 72 AVErage VERTICAL
4 p 15541.93 &7.89 89.00 -12.91 57.44 &.11 34.69 38.23 ies 72 Peak VERTICAL
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Report No.: FROO2833AA

SPORTON LAB.

Temperature 25.6°C Humidity 56%
Test Engineer Johnson Chang Configurations | IEEE 802.11a Ch 40/ Ant. A
Test Date Jan. 13, 2011
Horizontal
Freq Lewel Lﬂ.Trllé L?;?: Ll;sgcll C]i};is E;E%ﬂgﬂgégﬁi T/ AfFos Remark Pal/Phase Facf:;

MHz dBEu¥/m dBuV/m dB  dBuV dEB dE  dEfm deg Cin

d
1 a 15598,90 34,43 60,00 -5.57 43,63 8,24 35586 35.04 a7 100 sverage HORIZONTAL 0.0
2 p 15802.20 67.46 B80.00 -12.54 56,66 B8.34 3558 38.04 7 100 Peak HORIZONTAL 0.0

Vertical

Limit Over FRead Cable Preampintemna T/Pos #A/Pos fn
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase Facta

MHz dBu¥/m dBuV/m dE  dBuV dB dB  dB/m dez i

d
1 a 15599.20 51,71 &0.00 -&.29 40,91 8,24 3538 35.04 1 100 sverage VERTICAL 0.0
2 p 15802.20 64,73 B0.00 -15.27 53,93 3.34 3558 38.04 a6 100 Peak VERTICAL 0.0
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Report No.: FROO2833AA

SPORTON LAB.

Temperature 25.6°C Humidity 56%
Test Engineer Johnson Chang Configurations IEEE 802.11a Ch 48 / Ant. A
Test Date Jan. 13, 2011
Horizontal
Freq Lewel Lﬂ.Trllé L?;?: Ll;sgcll C]i};is E;E%ﬂgﬂgégﬁi T/ AfFos Remark Pal/Phase Facf:;

MHz dBEu¥/m dBuV/m dB  dBuV dEB dE  dEfm deg Cin

d
%STZD.ED a8, 92 80,00 -11.08 58,18 8,45 35,58 37.85 17 100 Peak HORIZONTAL gg

lp
22 15721.70 54,55 60,00 -5.45 43,81 3.45 35,56 37,85 27 100 Averagze HORIZONTAL

Vertical
Limit Ower Eead Cable Preampfintenma T/Fos A/Fos An
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pol/Phase Facta
MHz dBEu¥/m dBuV/m dE  dBuV dEB dE  dEfm deg cim d

1 p 15720.20 67.15 80,00 -12.85 56.41 8.45 35,56 37.85 68 100 Peak VERTICAL 0.0
28 15721.80 5275 e0.00 -7.25 42,01 8.45 3556 27.83 a8 100 swverage VERTICAL 0.0
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Report No.: FROO2833AA

SPORTON LAB.

Temperature 23°C Humidity 62%
Test Engineer Johnson Chang Configurations | IEEE 802.11a Ch 52/ Ant. A
Test Date Jan. 13, 2011
Horizontal
Limit Ower Eead Cable Preampfintenma T/Fos A/Fos An
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pol/Phase Facta
MHz dBu¥/m dBu¥inm i~ dBu¥ dB dB ~ dB/m ~ deg tn d

57018 B.50 3554 3175 7 100 Peak HORIZONTAL

5776.90 67,89 20.00 -12.11 0.0
-6.41 4285 B.53 3554 27,75 27 100 swverage HORIZONTAL 0.0

lpl
23 15778.90 53,50 40,00

Vertical
Limit Ower Eead Cable Preampfintenma T/Fos A/Fos An
Freq Lewel Line Limit Lewel Loss Factor Factor Remark Pol/Phase Facta
MHz dBu¥/m dBuV/m dE  dBuV 4B dB  dB/m degz i d
1 a 15778.90 51.80 &0.00 -2.20 41.06 38,53 3554 37.75 67 100 Average VERTICAL n.o
2p 1578210 @577 80.00 -14.23 55,03 B8.53 35,54 37.7% a7 100 Peak VERTICAL 0.0
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 23°C Humidity 62%
Test Engineer Johnson Chang Configurations IEEE 802.11a Ch 60/ Ant. A
Test Date Nov. 10, 2010
Horizontal
Limit oOver Read Cable Preampantenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MAZ dBuv/m dBUY/ M de  dBuv dB dB/m ci deg
1 a 15990.85 54.25 60.80 -5.75 44.57 6.11 35.83 38.60 100 1496 Average HORIZONTAL
2 p 15990.49 67.96 80.90 -12.63 G58.28 6.11 35.83 38.60 100 196 Peak HORIZOMTAL
Vertical
Limit ©Over Read Cable Preampintenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MAZ dBuv/m dBUY/ M dg  dBuv dB dB/m cil deg
1a15500.19 55.20 60.00 -4.80 45.52 6.11 35.83 38.60 105 82 Average VERTICAL
2 p 15990.47 69.10 80.90 -10.9% 59.42 6.11 35.83 38.68 185 82 Peak VERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 23°C Humidity 62%
Test Engineer Johnson Chang Configurations IEEE 802.11a Ch 64 / Ant. A
Test Date Nov. 10, 2010
Horizontal
Linit Over Read Cablefntenna Preamp T/Pos &/Pos
Freq Level  Line Limit Level  Loss Factor Factor Femark FPol/FPhase
MHz dBuv/m dBuY di dBuy di dEm di deg chil
1 19635, 60 53,80 50,00 -25.28 45,81 5.4l 3F.37 35.39 152 100 Peak HORIZOHTAL
2 10635, 00 38.54 &0.00 -21.46 30.55 5.01 38.37 35.39 152 100 Average HORIZONTAL
Vertical
Linit Over Read Cablefntenna Preamp T/Pos A/FPos
Freq Level Line Limit Level Loss Factor Factor Femark FPol/Phase
MHz dBuv/m dBuvm di  dBuv dB  dB/m db deg cr
1 189635.5@ 55.21 80.00 -24.79 47.22 5.41 38.37 35.39 &l 190 Peak WERTICAL
2 10640, 00 40,18 &0.00 -19.82 32,19 5.401 38.37 35.39 &l 109 Average YWERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 23°C Humidity 62%
Test Engineer Johnson Chang Configurations | |IEEE 802.11a Ch 100/ Ant. A
Test Date Nov. 10, 2010
Horizontal
Limit ©Over Read Cable Preampintenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MAZ dBuv/m dBUY/m dgé  dBuv dB de  dB/m i deg
1 a18999.99 39.19 &0.80 -20.81 31.81 4.47 34.69 38.40 106 134 Average HORTIZONTAL
2 p 11060.84 S55.28 89.00 -234.72 47.18 4.47 34.69 38.40 100 134 Peak HORIZONTAL
Vertical
Limit ©Over Read <able Preampintenna A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MAZ dBuY,/m dBUYm dg dBuv dB dg2 dB/m i deg
1 a 10999.89 498.35 &0.00 -19.65 232.17 4.47 34.69 38.40 106 116 Average VERTICAL
2 p 118000.82 57.57 B0.00 -22.43 499.39 4.47 34.69 38.40 106 116 Peak VERTICAL
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SPORTON LAB.

Report No.: FROO2833AA

Temperature 23°C Humidity 62%
Test Engineer Johnson Chang Configurations | IEEE 802.1Ta Ch 116/ Ant. A
Test Date Nov. 10, 2010
Horizontal
Limit oOver FRead Cable PreampAntenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
Az dBUV/m dBUY, M dg deuv de dgé de/m om deg
1 11159.98 G58.04 80.00 -21.9% 49.76 4.5 34.71 38.43 ez 113 Peak HORIZONTAL
2 11160.18 493.22 62.60 -16.78 34.2%9 4.56 34.71 28.492 1e2 113 Average HORIZONTAL
ip16736.9 72.56 959.00 -21.44 59.98 6.63 34.52 490.47 ies 47 Peak HORIZONTAL
4 a l16743. 2 59.29 74.00 -14.76 496.66 6.63 34.52 98.47 1es 47 Average HORIZOMNTAL
Vertical
Limit oOver FRead Cable Preampintenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
Miz dBuY/m dBuv/m dg8  dBuv de dé dB/m ci deg
1 a 11159.78 47.72 &0.00 -12.28 39.49 4.56 34.71 38.43 114 116 Average VERTICAL
2 p11166.28 63.42 B0.00 -16.58 55.14 4.56 34.71 38.43 114 118 Peak VERTICAL
3 16739.38 59.73 74.60 -14.27 47.15 6.63 34.52 98.47 182 118 Average VERTICAL
4 IRTA7_1A T7.A9 G4 66 -1.31 AA.11 6. A1 4.7 a8 _AaF 02 118 Peak VERTTC 41
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Temperature 23°C Humidity 62%
Test Engineer Sean Ku Configurations IEEE 802.11a Ch 140/ Ant. A
Test Date Nov. 10, 2010

Horizontal

Limit oOver FRead cable Preampfntenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MAz dBuv/m dBuv/m dg  dBuv de dg  de/m ci deg

1ai11986.18 499.99 60.00 -10.96 41.498 4.72
2 pll99l.60 62.54 80.00 -17.46 54.08 4.72

.74 38.48 185 31 Average HORTZOH TAL
.74 38.48 1as 31 Peak HORIZOHTAL

Vertical

Limit ©Over Read Cable Preampintenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MAZ dBuv/m dBUY/ dgé dBuv dB de dB/m (4] deg

1a11406.18 51.43 &0.08 -8.57 42.97 4.72 34.74 38.48 193 188 Average VERTICAL
2 p 119a5.808 63.42 B80.00 -16.58 S54.96 4.72 34.74 38.48 183 108 Peak VERTICAL

Note:

The amplitude of spurious emissions that are attenuated by more than 20dB below the permissible value
has no need 1o be reported.

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

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

The limits above 5GHz shall be extrapolated to the specified distance using an extrapolation factor of 20
dB/decade form 3m fo 1.5m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].
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4.7. Band Edge Emissions Measurement

4.7.1. Limit

For transmitters operating in the 5.15-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz (68.3dBuV/m at 3m). For transmitters operating in the
5.470-5.725 GHz band: all emissions outside of the 5.470-5.725 GHz band shall not exceed an EIRP of
-27 dBm/MHz (68.3dBuV/m at 3m). For transmitters operating in the 5.725-5.825 GHz band: all emissions
within the frequency range from the band edge to 10 MHz above or below the band edge shall not
exceed an EIRP of -17 dBm/MHz (78.3dBuV/m at 3m); for frequencies 10 MHz or greater above or below
the band edge, emissions shall not exceed an EIRP of -27 dBm/MHz (68.3dBuV/m at 3m). In addition, 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

4.7.2. 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 Setting
Attenuation Auto
Span Frequency 100 MHz

RB / VB (Emission in restricted band)

1MHz / 1TMHz for Peak, 1 MHz / 10Hz for Average

RB / VB (Emission in non-restricted band)

1 MHz /1 MHz for Peak

4.7.3. Test Procedures

1. The test procedure is the same as section 4.6.3, only the frequency range investigated is limited to

100MHz around bandedges.

2. In case the emission is fail due to the used RB/VB is too wide, marker-delta method of FCC Public

Notice DA0O-705 will be followed.

4.7.4. Test Setup Layout

This test setup layout is the same as that shown in section 4.6.4.
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4.7.5. Test Deviation

There is no deviation with the original standard.

4.7.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

4.7.7. Test Result of Band Edge and Fundamental Emissions

Temperature 25.6°C Humidity 56%
IEEE 802.11n MCS8 20MHz Ch 36, 40
/ Ant. A + Ant. B + Ant. C

Test Engineer | Johnson Chang | Configurations

Test Date Jan. 13, 2011
Channel 36
Limit ©Ovwer FEead Cable Preampfintenna T/Pos &/Fos An
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase Facta
MHz dBu¥/m dBuV/m dB  dBuV 4B dE  dEfm deg cin d
1 5148.40 69,36 20,00 -10.44 30,91 4.44  0.00 24.01 a0 100 Peak HORIZONTAL 0.0
21 5150.00 55,72 e0.00 -4.28 17,27 4.44  0.00 324.01 &l 100 dverage HORIZONTAL, 0.0
3p 5178.00 117.07 94.00 4,43 0.00 24,08 &0 100 Peak HORIZONTAL 0.0
4 a2 5174.60 107.58 74,00 4,43 0.00 34,08 a0 100 dverage HORIZONTAL, 0.0
ltem 3, 4 are the fundamental frequency at 5180 MHz.
Channel 40
Limit Ower Eead Cable Preampfintenna T/Fos A/Fos An
Freq Level Line Limit Level Loss Factor Factor Remark PaolfPhase Facto
MHz dBu¥/m dBu¥/m dE  dBu¥V 4B dE  dEfm deg cin d
1 514400 67,24 80,00 -12.76 28,79 4,44 0,00 34.01 240 100 Peak HORIZONTAL 0.0
21 5150.00 535,14 e0.00 -4.% 14,49 4,44 0,00 324.01 240 100 dverage HORIZONTAL 0.0
3p 519440 112,66 94,00 4,43 0.00 24,08 240 100 Peak HORIZONTAL 0.0
4 a2 519%.00 102.46 74.00 4,43 0.00 34,11 240 100 dverage HORIZONTAL, 0.0

ltem 3, 4 are the fundamental frequency at 5200 MHz.
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Temperature 23°C Humidity 62%
IEEE 802.11n MCS0 20MHz Ch 60, 64
/ Ant. A + Ant. B + Ant. C

Test Engineer | Johnson Chang Configurations

Test Date Jan. 12, 2011
Channel 60
Limlt Ower Read Cable Preampintenna TfPos  A/Pos A
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pol/Phase Facta
MHz dBEu¥/m dBuV/m dB  dBuV dEB dE  dEfm deg Cin d
1 p 529360 124,53 94,00 4.40 0,00 24.29 62 100 Peak HORIZONTAL, 0.0
23 5302 .80 115,32 34 00 4,40 .00 34 32 f2 100 éverags HOR [Z0NTAT 0.0
[2 | 5350.00 58.90 40.00 -1.10 20.10 4.%%  0.00 3442 62 100 Average HORIZONTAL 0.0
4 535840 7347 B0.00 -A.53 340a7 0 4.3 0,00 3442 62 100 Feak HORIZONTAL, 0.0
ltem 1, 2 are the fundamental frequency at 5300 MHz.
Channel 64
Limit Ower FEead Cable Preampfinterma T/Fos A/Fos An
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pal/Phase Facta
MHz dBu¥/m dBuV/m dE  dBuV 4B dB  dB/m degz i d
1 p 5316.00 121.49 94,00 4.40  0.00 24,26 54 100 Peak HORIZONTAL 0.0
2oa 5314.40 112,23 74.00 4.40  0.00 34,34 54 100 Average HORIZONTAL 0.0
31 5350.00 58,45 60,00 -1.35 19,85 4,286 0,00 23442 54 100 Average HORIZONTAL 0.0
4 1 535280 7444 20,00 -5.54 35,44 43R 0.00 34,42 59 100 Peak HORIZONTAL, 0.0

ltem 1, 2 are the fundamental frequency at 5320 MHz.
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Temperature 23°C Humidity 62%
IEEE 802.11n MCS0 20MHz Ch 100, 140
/ Ant. A + Ant. B + Ant. C

Test Engineer | Johnson Chang Configurations

Test Date Jan. 12, 2011
Channel 100
Limit ©Ower Read Cable Preampintenna TfPos A/Pos A
Freq Lewel Line Limit Lewel Loss Factor Factor Eemark Pol/Phase Facto
MHz dBu¥/m dBuV/m dE  dBuV dEB dE  dEfm deg cim d
11 s450.80 58.04 40,00 -1.9% 19.06 4.35  0.00 34.63% Y| 100 Average HORIZONTAL, 0.0
2 s460,00 72,20 80,00 -7 R0 33,22 4,35 0,00 34,63 Y] 100 Peak HORIZONTAL 0.0
3 p 5506.40 121,94 94,00 1,35 0.00 34.71 Y| 100 Peak HORIZONTAL, 0.0
4 a 5507.00 112.46 74,00 1,35 0,00 34,71 ] 100 Average HORIZONTAL 0.0
ltem 3, 4 are the fundamental frequency at 5500 MHz.
Channel 140
Limit Ower Eead Cable Preampfintenma T/Fos A/Fos An
Freq Lewel Line Limit Lewel Loss Factor Factor Eemark Pol/Phase Facto
MHz dBuV/in dBuV/m dE  dBuV 4B dE  dEfm deg Ciil d
1 p 5694.80 124.00 94.00 4,30 0,00 34,86 fid 100 Peak HORIZONTAL, 0.0
2oa 570%.00 114,85 74,00 4,30 0,00 3.8 fid 100 Average HORIZONTAL 0.0
301 5725.00 90,04 94.00 -3.96 50,75 4,40 0.00 34,80 g4 100 Peak HORIZONTAL 0.0
4 1 572500 72,84 74,00 -1.% 33,35 4,40 0.00 34,89 fid 100 Average HORIZONTAL 0.0

ltem 1, 2 are the fundamental frequency at 5700 MHz.
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Temperature 25.6°C Humidity 56%
. . . IEEE 802.11n MCSO 40MHz Ch 38, 46
Test Engineer | Johnson Chang | Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 09, 2010
Channel 38
Lindt Over Read Cableintenna Preamp  T/Pos A Pos
Freq Level  Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuvm dB dBuy dB  dB/m dB deg m
1 5149. 68 70.97 §0.00 -9.03 33.87 3.43 33.67 0.00 2435 109 Peak HORIZOHTAL
2 5150.08 58.3F 60.00 -1.62 21.28 3.43 33.67 2. 90 243 199 Average HORIZOHTAL
E] 5186, 80 102,92 74,00 3.44 33.73 0. 00 243 109 Average HORIZOHTAL
-1 5194, 50 115.25 .00 3.45 33.76 Q.90 245 108 Peak HORIZONTAL
ltem 3, 4 are the fundamental frequency at 5190 MHz.
Channel 46
Limdt Over Read Cablesntenna Preamp  T/Pos  A/Pos
Freq Level Line Limit Level  Loss Factor Factor Reriaik Pol/Phase
MHz dBuv/m dBul/m dB dBuv db dB/m dB deg cm
1 5138.40 54,97 80,00 -15.03 27.90  3.43 33.54 0. 00 262 129 Peak HORIZOHTAL
2 5150.00 52.95 60.00 =-7.07 15.83 3.43 33.67 Q.90 22 129 Average HORIZONTAL
E) 5232.49 98.51 T4.00 S3.46 33.82 9. 20 262 129 Average HORIZOHTAL
4 S239_80 1OR.T1 94060 T.4A IILRY O A.00 PRI 129 Peak HORT FOHT L1

ltem 3, 4 are the fundamental frequency at 5230 MHz.

Note:

Emission level (dBuv/m) = 20 log Emission level (uv/m)

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

The limits above 5GHz shall be extrapolated to the specified distance using an extrapolation factor of 20

dB/decade form 3m to 1.5m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [é6 dB].
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Temperature 23°C Humidity 62%

IEEE 802.11n MCSO 40MHz Ch 54, 62
[Ant. A + Ant. B + Ant. C

Test Engineer | Johnson Chang Configurations

Test Date Nov. 10, 2010/ Jan. 13, 2011
Channel 54
Limdt Over Read Cablesntenna Preamp  T/Pos  A/Pos
Freq Level Line Limit Level  Loss Factor Factor Reriaik Pol/Phase
MHz dBuv/m dBul/m dB dBuv db dB/m dB deg cm
1 S5262.40 122,648 9400 3.46 33,85 (eI ] 245 1909 Peak HORIZOHTAL
2 5263.60 112.34 74.00 3.46 353.88 Q. 948 246G 198 Average HORIZOHNTAL
3 5350.00 57.86 o60.00 -2.14 20.34 3.49 34.03 0. 040 246 199 Average HORIZOHTAL
4 S A0 AO.9% RO.00 -10.00 %7 48 .49 3408 0.00 4R 1061 Peak HORT FONTAL
ltem 1, 2 are the fundamental frequency at 5270 MHz.
Channel 62
Limit Ower Eead Cable Preampfintenma T/Fos A/Fos An
Freq Lewel Line Limit Lewvel Loss Factor Factor Remark Pol/Phase Facta
MHz dBu¥/m dBuV/m dE  dBuV dEB dE  dEfm deg cim d
1 a 35304.40 105.13 74.00 4.40  0.00 3432 243 100 Average HORIZONTAL 0.0
2p 5308.00 114,78 94,00 4.40 0.00 3432 243 100 Peak HORIZONTAL 0.0
31 5350.00 57.56 60,00 -2.44 1876 4.3 0.00 34.42 243 100 Average HORIZONTAL 0.0
4 3351.20 49,19 20,00 -10.81 30,39 4,33 0.00 34.42 243 100 Peak HORIZONTAL 0.0
ltem 1, 2 are the fundamental frequency at 5310 MHz.
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Temperature 23°C Humidity 62%
. . . IEEE 802.11n MCSO 40MHz Ch 102, 110, 134
Test Engineer | Johnson Chang Configurations
/Ant. A + Ant. B + Ant. C
Test Date Nov. 10, 2010/ Jan. 12, 2011/ Jan. 13, 2011
Channel 102
Limit ©Ovwer FEead Cable Preampfintenna T/Pos &/Fos An
Freq Level Line Limit Level Loss Factor Factor Remark PaolfPhase Facto
MHz dBEu¥/m dBuV/m dB  dBuV dEB dE  dEfm deg Cin d
11545480 74,69 20,00 -5.31 35,71 4.35  0.00 34.63 104 102 Peak VEETICAL n.o
21 3460.00 5&.50 A0.00 -1.50 19,52 4,35  0.00 34,63 104 102 dverage VERTICAL n.o
A p 5502.40 1la.2é6 94.00 4,35 [0.00 34,71 104 102 Peak VEETICAL n.o
4 a 3511.60 10A.90 74.00 4.35 0,00 34.71 104 102 dverage VERTICAL n.o
ltem 3, 4 are the fundamental frequency at 5510MHz.
Channel 110
Lindt Over Read Cabletntenna Preamp T/Pos  &/Pos
Freq Level Line Limit Level Loss Factor Factor Femark Fol/Phase
MHz dBuv m dBu S m dB dBuh dB dB Sm dB deg £
1 5459, 68 7a.81 50,00 -9,19 33,10 3.52 34,19 3,00 250 198 Peak HORIZOHTAL
2 S4G0,. 00 58.23 6000 -1.77 120.52 3.52 34,19 0., 00 280 108 Lverage HORIZOHTAL
2 SLG0. 00 114,92 o, 00 3.55 34,31 0. 00 25D 100 Peak HORIZONTAL
3 5560, 50 1od.44 74,00 3.55 34.31 Q. 59 250 198 Average HORIZOHTAL
ltem 3, 4 are the fundamental frequency at 5550 MHz.
Channel 134
Limit 0Over FRead Cable Preampintenma T/Pos &/Fos fu
Freq Lewel Line Limit Lewel Loss Factor Factor Renark PolfPhase Facto
MHz dBEu¥/m dBuV/m dB  dBuV dEB dE  dEfm deg Cin d
1 a 566,00 107.7% 74,00 4,30 0.00 34.83 255 100 dverage HORIZONTAL 0.0
2 p 53AT4.80 118,61 94.00 4.30 0,00 34.85 2155 100 Peak HORIZONTAL 0.0
k! 572500 62,78 74,00 -11.22 23,49 4.40 0.00 24,89 255 100 dverage HORIZONTAL 0.0
4 5726060 76,00 94.00 -17.10 37.641  4.40  0.00 34,80 255 100 Peak HORIZONTAL 0.0

ltem 1, 2 are the fundamental frequency at 5670 MHz.

Note:

Emission level (dBuv/m) = 20 log Emission level (uv/m)

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

The limits above 5GHz shall be extrapolated to the specified distance using an extrapolation factor of 20

dB/decade form 3m to

1.5m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [é6 dB].
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Temperature 25.6°C Humidity 56%
Test Engineer Johnson Chang | Configurations IEEE 802.11a Ch 36, 40/ Ant. A
Test Date Nov. 09, 2010/ Jan. 13, 2011
Channel 36
Limit Ower Read Cable Preampintenna T/Pos A/Pos An
Freq Lewel Line Limit Lewel Loss Factor Factor Eemark Pol/Phase Facto
MHz dBu¥/m dBu¥/m dE  dBu¥V 4B dE  dEfm deg cin d
1 510,00 72,09 20,00 -7.91 33,44 444 0,00 3234.01 254 108 Peak HORIZONTAL 0.0
21 5150.00 57.30 s0.00 -2.70 1&%.85 4.44  0.00 24.01 254 108 Averagze HORIZONTAL 0.0
3p 5177.00 115,27 94.00 4,43 0.00 24.04 254 1028 Peak HORIZONTAL 0.0
4 a 5177.80 104.62 74.00 4,43 0.00 34,08 254 108 Averagze HORIZONTAL 0.0
ltem 3, 4 are the fundamental frequency at 5180 MHz.
Channel 40
Limit oOver Read Cable Preampintenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Femark Fol/Fhase
MEz dBuv/m dBuy,/ m dé  dBuv dB dé dB/m cm deg
1! s5150.08 G57.26 e@.80 -2.74 21.16 3.89 @.00 33.87 160 67 Average HORIZONTAL
2 5150.900 68.86 50.00 -11.14 32.79% 3.9 @.00 33.87 166 67 Peak HORIZON TAL
Ip 5196.20 122.53 99.00 3,11 9.00 33.16 106 67 Peak HORIZON TAL
4 a 5199.80 113.19% 74.00 3.11  8.80 33.18 108 67 Average HORIZONTAL

ltem 3, 4 are the fundamental frequency at 5200 MHz.

Note:

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

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

The limits above 5GHz shall be extrapolated to the specified distance using an extrapolation factor of 20
dB/decade form 3m fo 1.5m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].
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Temperature 23°C Humidity 62%
Test Engineer Johnson Chang | Configurations IEEE 802.11a Ch 60, 64 / Ant. A
Test Date Jan. 13, 2011/ Jan. 14, 2011
Channel 60
Lim1t Owver  REead Cable Preampintenna T#¢Fos A/Fos An
Freq Lewvel Line Limit Lewel Loss Factor Factor Remark PolfPhase Facto
MHz dBu¥/m dBuV/m dB  dBuV 4B dE  dEfm deg cin d
1 p 5301.60 119,54 494,00 4.40  0.00 34,32 202 102 Peak VEETICAL n.o
22 5301.60 109.66 74.00 4.40  0.00 34,32 202 102 dverage VERTICAL n.o
3 5350.00 71.37 &0.00 -8.43 32,57 4.3 0.00 34.42 202 102 Peak VERTICAL n.o
4 1 5350.00 58,10 40,00 -1.90 19,30 4,38 0.00 34.42 202 102 dverage VERTICAL n.o
ltem 1, 2 are the fundamental frequency at 5300 MHz.
Channel 64
Limit Ower Eead Cable Preampfintenma T/Fos A/Fos An
Freq Lewel Line Limit Lewel Loss Factor Factor Remark Pol/Phase Facta
MHz dBu¥/m dBuV/m dB  dBuV 4B dE  dEfm deg cin d
lp 5316.00 115,67 94,00 4.40  0.00 34,26 94 104 Peak VEETICAL n.o
22 5318.20 106.43 74.00 4.40  0.00 34,3 g8 104 iverage VERTICAL n.o
A1 5350000 58,87 60,00 -1.33 1927 4,38 0,00 24.42 94 104 dverage VEETICAL n.o
4 1 5353.00 75.91 &0.00 -4.09 37.11 4,38  0.00 34.42 98 104 Peak VERTICAL n.o

ltem 1, 2 are the fundamental frequency at 5320 MHz.
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Temperature

23°C

Humidity

62%

Test Engineer

Johnson Chang

Configurations

IEEE 802.11a Ch 100, 140/ Ant. A

Test Date Nov. 10, 2010/ Jan. 14, 2011
Channel 100
Limit ©Ower Read Cable Preampintenna TfPos A/Pos A
Freq Level Line Limit Lewel Loss Factor Factor Remark PolfPhase Facto
MHz dBEu¥/m dBuV/m dE  dBuV dE dE  dEfm deg cim d
1 5460,00 69,88 80,00 -10.12 30090 4,35 0.00 34,463 334 109 Peak HORIZONTAL 0.0
21 5460.00 54,79 40,00 -3.21 17.81  4.35  0.00 24,632 334 109 Average HORIZONTAL 0.0
3 p 549540 116,35 94,00 4.34 0,00 24.70 334 109 Peak HORIZONTAL 0.0
4 a 549760 105,88 74.00 4,34  0.00 34.70 334 109 Average HORIZONTAL 0.0
ltem 3, 4 are the fundamental frequency at 5500 MHz.
Channel 140
Limit oOver FRead Cable Preampintenna A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MAz dBuY/m dBuv/m dé dBuv de dé dB/m cm deg
1a 5791.60 119.11 74.00 3.22 @.09 34,32 106 82 Average HORIZOHTAL
2 p S782.80 13.85 94.00 3.22 8.08 34.32 166 82 Peak HORIZON TAL
3 5725.88 66.86 74.8660 -7.14 29.26 3.23 6.8 34.37 186 82 Average HORIZOMN TAL
4 STIS.AR RA.29 948 -13.71 4?69 1.7 f.oph 3437 T £ Peak HORT70M TAI

ltem 1, 2 are the fundamental frequency at 5700 MHz.

Note:

Emission level (dBuv/m) = 20 log Emission level (uv/m)

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

The limits above 5GHz shall be extrapolated to the specified distance using an extrapolation factor of 20

dB/decade form 3m to 1.5m.

Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1.5m]) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].
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4.8. Frequency Stability Measurement

4.8.1. Limit

Manufacturers of U-NIl devices are responsible for ensuring frequency stability such that an emissions is
maintained within the band of operation under all conditions of normal operation as specified in the

user's manual or +20ppm (IEEE 802.11n specification).

4.8.2. 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 Setting
Attenuation Auto
Span Frequency Entire absence of modulation emissions bandwidth
RB 10 kHz
VB 10 kHz
Sweep Time Auto

4.8.3. Test Procedures

The transmitter output (antenna port) was connected to the spectrum analyser.

EUT have transmitted absence of modulation signal and fixed channelize.

Set the spectrum analyzer span to view the entire absence of modulation emissions bandwidth.
Set RBW = 10 kHz, VBW = 10 kHz with peak detector and maxhold settings.

o > 0w b P

fc is declaring of channel frequency. Then the frequency error formula is (fc-f)/fc x 10° ppm and
the limit is less than +20ppm (IEEE 802.11n specification).
6. The test exireme voltage is to change the primary supply voltage from 85 to 115 percent of the
nominal value
Extreme temperature rule is -30°C~50°C.
8. Measuring multiple antennas, the connector is required to link with spectrum analyser through a

combiner.

4.8.4. Test Setup Layout

i

Spectrum Analyzer
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4.8.5. Test Deviation

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

The EUT was programmed to be in continuously un-modulation transmitting mode.
4.8.7. Test Result of Frequency Stability

Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
V) 5200 5300
126.50 5200.0190 5300.0139
110.00 5200.0288 5300.0238
93.50 5200.0268 5300.0264
Max. Deviation (MHz) 0.028826 0.026350
Max. Deviation (ppm) 5.54 4.97

Temperature vs. Frequency Stability

Temperature Measurement Frequency (MHz)
(C) 5200 5300
-30 5199.9855 5299.9839
-20 5199.9661 5299.9662
-10 5199.9543 5299.9541
0 5199.9510 5299.9516
10 5199.9547 5299.9544
20 5199.9556 5299.9584
30 5199.9545 5299.9580
40 5199.9517 5299.9528
50 5199.9556 5299.9528
Max. Deviation (MHz) 0.049000 0.048400
Max. Deviation (ppm) 9.42 9.1321
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4.9. Antenna Requirements

4.9.1. 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.

4.9.2. Antenna Connector Construction

Please refer to section 3.3 in this test report; antenna connector complied with the requirements.
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5. LIST OF MEASURING EQUIPMENTS

. . libration
Instrument Manufacturer | Model No. Serial No. | Characteristics Ca Dt:J?e o Remark
) Conduction
EMI Test Receiver R&S ESCS 30 100377 9kHz ~ 2.75GHz Sep. 01, 2010
(CO01-CB)
Conduction
LISN F.C.C. FCC-LISN-50-16-2 04083 150kHz ~ 100MHz Apr. 24, 2010
(CO01-CB)
Conduction
V- LISN Schwarzbeck NSLK 8127 8127-478 9K ~ 30MHz Oct. 30, 2010
(CO01-CB)
Conduction
PULSE LIMITER R&S ESH3-Z22 100430 9K~30MHz Jan. 04, 2010
(CO01-CB)
Conduction
COND Cable - Cable - 0.15MHz~30MHz Dec. 01, 2010
(CO01-CB)
Radiation
BILOG ANTENNA Schaffner CBL6112D 22021 20MHz ~ 2GHz Oct. 17, 2010
(0O3CHO01-CB)
Radiation
Horn Antenna EMCO 3115 00075790 750MHz~18GHz Nov. 13, 2010
(03CHO01-CB)
Radiation
Horn Antenna SCHWARZBEAK BBHA 9170 BBHA9170252 15GHz ~ 40GHz Oct. 08, 2010
(03CHO01-CB)
- ) Radiation
Pre-Amplifier Agilent 8447D 2944A10991 0.1MHz ~ 1.3GHz Nov. 17, 2010
(03CHO01-CB)
L . Radiation
Pre-Amplifier Agilent 8449B 3008A02310 1GHz ~ 26.5GHz Nov. 06, 2010
(03CHO01-CB)
= Radiation
Pre-Amplifier WM TF-130N-R1 923365 26.5GHz ~ 40GHz Nov. 17, 2010
(03CHO01-CB)
Radiation
Spectrum analyzer R&S FSP 100304 9kHz ~ 40GHz Nov. 06, 2010
(03CHO01-CB)
) Radiation
EMI Test Receiver R&S ESCS 30 100355 9KHz ~ 2.75GHz Mar. 06, 2010
(03CHO01-CB)
Radiation
Loop Antenna R&S HFH2-Z2 860004/001 9 kHz - 30 MHz Sep. 09, 2010*
(03CHO01-CB)
Radiation
Turn Table INN CO CO 2000 N/A 0 ~ 360 degree N/A
(03CHO01-CB)
Radiation
Antenna Mast INN CO C0O2000 N/A Im-4m N/A
(03CHO01-CB)
Radiation
RF Cable-low Woken Low Cable-1 - 30 MHz - 1 GHz Nov. 17, 2010
(03CHO01-CB)
. . Radiation
RF Cable-high Woken High Cable-1 - 1 GHz - 26.5 GHz Nov. 17, 2010
(03CHO01-CB)
) ) Radiation
RF Cable-high Woken High Cable-2 - 1 GHz - 26.5 GHz Nov. 17, 2010
(03CHO01-CB)
) ) Radiation
RF Cable-high Woken High Cable-3 - 1 GHz - 40 GHz Nov. 17, 2010
(03CHO01-CB)
) ) Radiation
RF Cable-high Woken High Cable-4 - 1 GHz - 40 GHz Nov. 17, 2010
(03CHO01-CB)
Conducted
Spectrum analyzer R&S FSP30 100023 9KHz~30GHz Mar. 05, 2010
(THO1-CB)
Temp. and Humidity Conducted
TEN BILLION TTH-D3SP TBN-931011 -30~100°C May. 21, 2010
Chamber (THO1-CB)
. Conducted
Signal Generator R&S SMR40 100302 10MHz-40GHz Mar. 09, 2010
(THO1-CB)
» Conducted
RF Power Divider HP 11636A 00306 2GHz ~ 18GHz N/A
(THO1-CB)
) Conducted
RF Power Splitter Anaren 44100 1839 2GHz ~ 18GHz N/A
(THO1-CB)
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Calibration

Instrument Manufacturer | Model No. Serial No. | Characteristics Date Remark
. Conducted
RF Power Splitter Anaren 42100 17930 2GHz ~ 18GHz N/A

(THO1-CB)
. Conducted

Signal generator R&S SMU200A 102782 10MHz-40GHz Mar. 09, 2010
(THO1-CB)
Conducted

Horn Antenna COM-POWER AH-118 071187 1GHz — 18GHz Apr. 16, 2010
(THO1-CB)
Conducted

Horn Antenna COM-POWER AH-118 071042 1GHz - 18GHz Oct. 14, 2010
(THO1-CB)
) ) Conducted

RF Cable-high Woken High Cable-7 - 1 GHz - 26.5 GHz Nov. 17, 2010
(THO1-CB)
) ) Conducted

RF Cable-high Woken High Cable-8 - 1 GHz - 26.5 GHz Nov. 17, 2010
(THO1-CB)
) ) Conducted

RF Cable-high Woken High Cable-9 - 1 GHz - 26.5 GHz Nov. 17, 2010
(THO1-CB)
) ) Conducted

RF Cable-high Woken High Cable-10 - 1 GHz - 26.5 GHz Nov. 17, 2010
(THO1-CB)
) ) Conducted

RF Cable-high Woken High Cable-11 - 1 GHz - 26.5 GHz Nov. 17, 2010
(THO1-CB)
. . Conducted

RF Cable-high Woken High Cable-12 - 1 GHz - 26.5 GHz Nov. 17, 2010
(THO1-CB)
. . Conducted

RF Cable-high Woken High Cable-13 - 1 GHz - 26.5 GHz Nov. 17, 2010
(THO1-CB)
) Conducted

Power Sensor Anritsu MA2411B 0917223 300MHz~40GHz Sep. 13, 2010
(THO1-CB)
) Conducted

Power Meter Anritsu ML2495A 1035008 300MHz~40GHz Sep. 08, 2010
(THO1-CB)

Note: Calibration Interval of instruments listed above is one year.
Note: For “*” Calibration Interval of instruments listed above is two years.
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6. TEST LOCATION

SHIJR ADD 6Fl., No. 106, Sec. 1, Shintai 5th Rd., Shijr City, Taipei, Taiwan 221, R.O.C.
TEL 886-2-2696-2468
FAX 886-2-2696-2255
HWA YA ADD No. 52, Hwa Ya 1st Rd., Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL 886-3-327-3456
FAX 886-3-318-0055
LINKOU ADD No. 30-2, Dingfu Tsuen, Linkou Shiang, Taipei, Taiwan 244, R.O.C
TEL 886-2-2601-1640
FAX 886-2-2601-1695
DUNGHU | ADD No. 3, Lane 238, Kangle St., Neihu Chiu, Taipei, Taiwan 114, R.O.C.
TEL 886-2-2631-4739
FAX 886-2-2631-9740
JUNGHE | ADD 7Fl., No. 758, Jungjeng Rd., Junghe City, Taipei, Taiwan 235, R.O.C.
TEL 886-2-8227-2020
FAX 886-2-8227-2626
NEIHU ADD 4F1., No. 339, Hsin Hu 2™ Rd., Taipei 114, Taiwan, R.O.C.
TEL 886-2-2794-8886
FAX 886-2-2794-9777
JHUBEI ADD No.8, Lane 724, Bo-ai St., Jhubei City, HsinChu County 302, Taiwan, R.O.C.
TEL 886-3-656-9065
FAX 886-3-656-9085
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7. TAF CERTIFICATE OF ACCREDITATION

Certificate Mo, © L] 190-091230

PEEASERBESS

Taiwan Accreditation Foundation

Certificate of Accreditation

This is to certify that

Sporton International Inc.

EMC & Wireless Communications Laboratory
Mo.52, Hwa Ya Ist Rd.. Hwa Ya Technology Park, Kwei-Shan Hsiang, Tao Yuan Hsien,

Accreditation Criterin
Accreditation Number
Originally Accredited

Effective Period

Accredited Scope

Specific Acereditation
Program

F1, todal 22 pages

Tamwan, R.O.C.

is accredited in respect of laboratory

ISCVIEC ET025:2005

1190

December 15, 2003

January 10, 2010 to January 09, 20013

Testing Field, sce described in the Appendix

Acercditation Program for Designated Testing Laboratory
for Commaditics Inspection

Acereditation Program for Telecommunication Equipment
Testing Laboratory

Accreditation Program for BEMI Mutual Recognition
Arrangment with Foreign Authorities

a" San Cgm

Jay-San Chen
President, Taiwan Acereditation Foundation
Date ¢ December 30, 2000

The Appendis forms am insegral part of this Cortificate, which shaldl be invadid whon use without it Appendix
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