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History of This Test Report

REPORT NO. VERSION DESCRIPTION ISSUED DATE

FR281404AB Rev. 01 Initial issue of report Oct. 01, 2012

1. Change Adapter 2
FR281404AB Rev. 02 Oct. 18, 2012
2. Add one RJ-45 Cable
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Certificate No.: CB10108081

1. CERTIFICATE OF COMPLIANCE

Product Name
Brand Name
Model Name

Applicant

Test Rule Part(s)

MY NET AC1300 ROUTER

WD

J2F

CyberTAN Technology Inc.

47 CFR FCC Part 15 Subpart C § 15.247

Sporton International as requested by the applicant o evaluate the EMC performance of the product

sample received on Jul. 05, 2012 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 true and accurate for showing the sample’s EMC nature.

)mr%m )’/ﬂ‘ﬁi 0

Jordan Hsiao

SPORTON INTERNATIONAL INC.
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2. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 15 Subpart C

Part Rule Section Description of Test Result Under Limit

4.1 15.207 AC Power Line Conducted Emissions Complies 7.90 dB

4.2 15.247(b)(3) Conducted Output Power Complies 1.86 dB

4.3 15.247(e) Power Spectral Density Complies 13.31 dB

4.4 15.247(a)(2) 6dB Spectrum Bandwidth Complies -

4.5 15.247(d) Radiated Emissions Complies 3.05 dB

4.6 15.247(d) Band Edge Emissions Complies 1.15dB

4.7 15.203 Antenna Requirements Complies -

Test ltems Uncertainty Remark

AC Power Line Conducted Emissions +2.3dB Confidence levels of 95%
Maximum Conducted Output Power +0.8dB Confidence levels of 95%
Power Spectral Density +0.5dB Confidence levels of 95%
6dB Spectrum Bandwidth +8.5x10°8 Confidence levels of 95%
Radiated Emissions (9kHz~30MHz) 1+0.8dB Confidence levels of 95%
Radiated Emissions (30MHz~1GHz) +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%
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3. GENERAL INFORMATION
3.1. 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

see the below table for IEEE 802.11ac

Data Modulation

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

Data Rate (Mbps)

see the below table for IEEE 802.11n
see the below table for IEEE 802.11ac

Frequency Range

2400 ~ 2483.5MHz / 5725 ~ 5850MHz

Channel Number

For 2.4GHz Band:

11 for 20MHz bandwidth ; 7 for 40MHz bandwidth
For 5GHz Band:

5 for 20MHz bandwidth ; 2 for 40MHz bandwidth;
1 for 80MHz bandwidth

Channel Band Width (99%)

For 2.4GHz Band:

MCSO (HT 20MHz): 17.52 MHz ; MCSO (HT 40MHz): 35.76 MHz

For 5GHz Band:

11n MCSO (HT 20MHz): 17.36 MHz ; 11n MCSO (HT40 MHz): 36.84 MHz;
11ac MCSO0 (VHT 80MHz): 75.20 MHz

Conducted Output Power

For 2.4GHz Band:

MCSO (HT 20MHz): 27.22 dBm ; MCSO (HT 40MHz): 20.92 dBm

For 5GHz Band:

11n MCSO0 (HT 20MHz): 26.12 dBm ; 11n MCSO (HT 40 MHz): 26.33 dBm;
11ac MCSO0 (VHT 20MHz): 26.13 dBm;

11ac MCSO (VHT 40MHz): 26.26 dBm;

11ac MCSO0 (VHT 80MHz): 25.04 dBm.

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3
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802.11a/b/g

ltems Description
Product Type WLAN (37X, 3RX)
Radio Type Intentional Transceiver
Power Type From Power Adapter
Modulation DSSS for IEEE 802.11b ; OFDM for IEEE 802.11a/g

Data Modulation

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

Data Rate (Mbps)

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

Frequency Range

2400 ~ 2483.5MHz / 5725 ~ 5850MHz

Channel Number

11b/g: 11 ;11a: 6

Channel Band Width (99%)

11b: 10.40 MHz ; 119: 17.60 MHz ; 11a: 16.96 MHz

Conducted Output Power

11b: 26.77 dBm ; 11@: 27.23 dBm; 11a: 26.31 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3

Antenna & Band width

Antenna Three (TX)

Band width Mode 20 MHz 40 MHz 80MHz
IEEE 802.11a \" X X
IEEE 802.11b \" X X
IEEE 802.11¢g \" X X
IEEE 802.11n \" \ X
IEEE 802.11ac \ \ \
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IEEE 802.11n spec

MCS NCBPS NDBPS Datdiate(Mops)
o Nss | Modulation| R | NBPSC 800nsGl 400nsGl
20MHz | 40MHz | 20MHz | 4A0MHz | 20MHz | 40MHz | 20MHz |40MHz
0 1 BPSK 1/2 1 52 108 26 54 65 | 135 | 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 1/2 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
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
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IEEE 802. 11a, 11n and 11ac Spec.

Worst Modulation Used for Conformance Testing

Number of
Worst Data Rate / | Worst Modulation
Protocol Transmit Chains Data Rate / MCS
MCS Mode
(NTX)

802.11a 3 6-54 Mbps 6Mbps 11A5.2G-20M
802.11n 20MHz 3 MCS 0-15 MCS 0 11N5.2G-20M
802.11n 40MHz 3 MCS 0-15 MCS 0 11N5.2G-40M
802.11ac 20MHz 3 MCS 0-9 MCS 0-Nss1 11AC5.8G-20M
802.11ac 40MHz 3 MCS 0-9 MCS 0-Nss1 11AC5.8G-40M
802.11ac 80MHz 3 MCS 0-9 MCS 0-Nss1 11AC5.8G-80M

Note 1: IEEE Std. 802.11-2007 modulation consists of IEEE Std. 802.11a-1999.

Note 2: IEEE Std. 802.11n-2009 modulation consists of HT20 and HT40 (HT: High Throughput). Then EUT
support HT20 and HT40. Worst modulation mode of Guard Interval (Gl) is 400ns.

Note 3: draft IEEE Std. 802.11ac-2012 modulation consists of VHT20, VHT40, VHT80 and VHT160. Then EUT
support VHT20, VHT40, VHT80. (VHT: Very High Throughput).

Note 4: Modulation modes consist of 11A5.2G-20M, 11A5.3G-20M, 11A5.6G-20M, 11A5.8G-20M
11N5.2G-20M, 11N5.3G-20M, 11N5.6G-20M, 11N5.8G-20M, 11N5.2G-40M, 11N5.3G-40M,
11N5.6G-40M, 11N5.8G-40M,11AC5.2G-20M, 11AC5.3G-20M, 11AC5.6G-20M,
11AC5.8G-20M,11AC5.2G-40M, 11AC5.3G-40M, 11AC5.6G-40M, 11AC5.8G-40M, 11AC5.2G-80M,
11AC5.3G-80M, 11AC5.6G-80M, 11AC5.8G-80M,

11A: [EEE 802.11a, 1TN: IEEE 802.11n, T11AC: IEEE 802.11ac. 5.2G: 5.15-5.25 GHz band, 5.3G: 5.25-5.35
GHz band, 5.6G: 5.47-5.725 GHz band , 5.8G: 5.725-5.850GHz band

20M/40M/80M: Channel Bandwidth 20MHz/40MHz/80MHz

3.2. Accessories

Power Brand Model Rating

INPUT: 100-240V ~ 50-60Hz, 74-99VA, 0.8A
Adapter 1 Ktec KSAP0361200300HU

OUTPUT: 12.0V - 3.0A

INPUT: 100-240V ~ 50-60Hz, 0.9A Max
Adapter 2 APD WA-36A12U

OUTPUT: 12.0V - 3.0A

Others

RJ45 Cable, No-Shield 1.5M
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3.3. Table for Filed Antenna

Ant. Brand Model Name Antenna Type Connector Gain (dBi)
1 WHA YU - PIFA Antenna I-PEX 2.4G 3.0
2 WHA YU - PIFA Antenna I-PEX 2.4G 3.0
3 WHA YU - PIFA Antenna I-PEX 2.4G 3.0
4 WHA YU - PIFA Antenna I-PEX 5G 5.0
5 WHA YU - PIFA Antenna I-PEX 5G 5.0
6 WHA YU - PIFA Antenna I-PEX 5G 5.0

Note: The EUT has six antennas
For 2.4GHz Band:
For IEEE 802.11bgn mode (3TX/3RX):
Ant 1, Ant 2 and Ant 3 can be used as transmitting/receiving antennas.
Ant 1, Ant 2 and Ant 3 could transmit/receive simultaneously.
For 5GHz Band:
For IEEE 802.11n mode (3TX/3RX):
Ant 4, Ant 5 and Ant 6 can be used as transmitting/receiving antennas.
Ant 4, Ant 5 and Ant 6 could transmit/receive simultaneously.
For IEEE 802.11a / ac mode (3TX/3RX):
Ant 4, Ant 5 and Ant 6 can be used as transmitting/receiving antennas.

Ant 4, Ant 5 and Ant 6 could transmit/receive simultaneously.

2.4G-Ant 3
2.4G-Ant 1
5G-Ant 4
5G-Ant 6
2.4G-Ant 2 5G-Ant 5
Report Format Version: 02 Page No. :70f116
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3.4. Table for Carrier Frequencies

For 2.4GHz Band:

For IEEE 802.11b/g, use Channel 1~Channel 11.

There are two bandwidth systems for IEEE 802.11n.

For 20MHz bandwidth systems, use Channel 1~Channel 11.
For 40MHz bandwidth systems, use Channel 3~Channel 9.

Frequency Band Channel No. Frequency Channel No. Frequency
1 2412 MHz 7 2442 MHz
2 2417 MHz 8 2447 MHz
3 2422 MHz 9 2452 MHz

2400~2483.5MHz
4 2427 MHz 10 2457 MHz
5 2432 MHz 11 2462 MHz
6 2437 MHz - -

For 5GHz Band:

The EUT has three bandwidth system.

For 20MHz bandwidth systems, use Channel 149, 153, 157, 161, 165.
For 40MHz bandwidth systems, use Channel 151, 159.

For 80MHz bandwidth systems, use Channel 155.

Frequency Band Channel No. Frequency Channel No. Frequency
149 5745 MHz 157 5785 MHz

5725~5850 MHz 151 5755 MHz 159 5795 MHz
Band 4 153 5765 MHz 161 5805 MHz

155 5775 MHz 165 5825 MHz

Report Format Version: 02
FCC ID: N89-EWW501A1

Page No. :80f116
Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

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 2.4GHz Band

Test ltems Mode Data Rate Channel Antenna

AC Power Line Conducted Emissions | Normal Link Auto - -

Conducted Output Power MCS0/20MHz 6.5 Mbps 1/6/11 1/2/3/1+2+3

Power Spectral Density MCS0/40MHz 13.5 Mbps 3/6/9 1/2/3/1+2+3
11b/CCK 1 Mbps 1/6/11 1/2/3/1+2+3
11g/BPSK 6 Mbps 1/6/11 1/2/3/1+2+3

6dB Spectrum Bandwidth MCS0/20MHz 6.5 Mbps 1/6/11 1+2+3
MCS0/40MHz 13.5 Mbps 3/6/9 1+2+3
11b/CCK 1 Mbps 1/6/11 1+2+3
11g/BPSK 6 Mbps 1/6/11 14+2+3

Radiated Emissions Below 1GHz Normal Link Auto - -

Radiated Emissions Above 1GHz MCS0/20MHz 6.5 Mbps 1/6/11 1+2+3
MCS0/40MHz 13.5 Mbps 3/6/9 1+2+3
11b/CCK 1 Mbps 1/6/11 1+2+3
11g/BPSK 6 Mbps 1/6/11 14+243

Band Edge Emissions MCS0/20MHz 6.5 Mbps 1/11 1+2+3
MCS0/40MHz 13.5 Mbps 3/9 1+2+3
11b/CCK 1 Mbps 1/11 1+2+3
11g/BPSK 6 Mbps 1/11 14+2+3
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For 5GHz Band
Test Items Mode Data Rate Channel Antenna
AC Power Line Conducted Emissions | Normal Link Auto - -
Conducted Output Power 11n 20MHz 6.5 Mbps 149/157/165 4/5/6/4+5+6
Power Spectral Density 11n 40MHz 13.5 Mbps 151/159 4/5/6/4+5+6
1Tac 20MHz MCSONSS1 149/157/165 4/5/6/4+5+6
11ac 40MHz MCSONSS1 151/159 4/5/6/4+5+6
11ac 80MHz MCSONSS1 155 4/5/6/4+5+6
11a 6 Mbps 149/157/165 4/5/6/4+5+6
6dB Spectrum Bandwidth 11n 20MHz 6.5 Mbps 149/157/165 4+5+6
11n 40MHz 13.5 Mbps 151/159 4+5+6
11ac 80MHz MCSONSS1 155 4+5+6
11a 6 Mbps 149/157/165 4+5+6
Radiated Emissions Below 1GHz Normal Link Auto - -
Radiated Emissions Above 1GHz 11n 20MHz 6.5 Mbps 149/157/165 4+5+6
11n 40MHz 13.5 Mbps 151/159 4+5+6
1Tac 20MHz MCSONSS1 149/157/165 4+5+6
1Tac 40MHz MCSONSS1 151/159 4+5+6
11ac 80MHz MCSONSS1 155 4+5+6
11a 6 Mbps 149/157/165 4+5+6
Band Edge Emissions 11n 20MHz 6.5 Mbps 149/157/165 44+5+6
11n 40MHz 13.5 Mbps 151/159 4+5+6
11ac 20MHz MCSONSS1 149/157/165 4+5+6
11ac 40MHz MCSONSS1 151/159 4+5+6
11ac 80MHz MCSONSS1 155 4+5+6
11a 6 Mbps 149/157/165 4+5+6
The following test modes were performed for all tests:
For Conducted Emission test:
Mode 1. EUT + Adapter 1.
Mode 2. EUT + Adapter 2.
Mode 1 performed as worse case, it was recorded in this report.
For Radiated Emission below 1GHz test:
Mode 1. EUT + Adapter 1.
Mode 2. EUT + Adapter 2.
Mode 1 performed as worse case, it was recorded in this report.
For Radiated Emission above 1GHz test
Mode 1. EUT + Adapter 1 as representative.
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<For MPE and Co-location Test>:

The EUT could be applied with 2.4GHz WLAN function and 5GHz WLAN function; therefore Maximum

Permissible Exposure (Please refer to Appendix B) and Co-location (please refer to Appendix C) tests are

added for simultaneously transmit between 2.4GHz WLAN function and 5GHz WLAN function.

3.6. Table for Testing Locations
Test Site No. Site Category Location FCC Reg. No. IC File No.
03CHO01-CB SAC Hsin Chu 262045 IC 4086D
CO01-CB Conduction Hsin Chu 262045 IC 4086D
THO1-CB OVEN Room Hsin Chu - -
Open Area Test Site (OATS); Semi Anhamber (SAC)
Please refer section 6 for Test Site Address.
3.7. Table for Supporting Units
Support Unit Brand Model FCC ID
PC DELL OP780 DoC
LCD Monitor HP FW660AA N/A
FDISK SILICON SPO02GBUF2MO1V1K DoC*2
Keyboard iCooky SK068 DoC
Mouse Logitech M90 M-U0026 DoC
Modem ACEEX DM1414 IFAXDM1414
Printer EPSON LQ-300+ N/A
Keyboard iCooky SK068 DoC
Notebook DELL D400 QDS-BRCM1005-D
Notebook DELL D520 E2KWM3945ABG
television SONY N/A N/A
TV Live WD N/A N/A
Notebook DELL M1330 E2KWM3945ABG
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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.

For 2.4GHz Band
Power Parameters of IEEE 802.11n MCSO HT 20MHz
Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
MCS0 20MHz 56 88 59
Power Parameters of IEEE 802.11n MCSO HT 40MHz
Test Software Version DOS
Frequency 2422 MHz 2437 MHz 2452 MHz
MCSO 40MHz 45 65 50
Power Parameters of IEEE 802.11b/g
Test Software Version DOS
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11b 81 88 85
IEEE 802.11g 56 88 59
Report Format Version: 02 PageNo.  :120f116
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For 5GHz Band
Power Parameters of IEEE 802.11n MCSO HT 20MHz
Test Software Version DOS
Frequency 5745 MHz 5785 MHz 5825 MHz
MCS0 20MHz 78 78 78
Power Parameters of IEEE 802.11n MCSO HT 40MHz
Test Software Version DOS
Frequency 5755 MHz 5795 MHz
MCSO 40MHz 78 78
Power Parameters of IEEE 802.11ac MCSO VHT 20MHz
Test Software Version DOS
Frequency 5745 MHz 5785 MHz 5825 MHz
MCS0 20MHz 78 78 78
Power Parameters of IEEE 802.11ac MCSO VHT 40MHz
Test Software Version DOS
Frequency 5755 MHz 5795 MHz
MCS0 40MHz 78 78
Power Parameters of IEEE 802.11ac MSCO VHT 80MHz
Test Software Version DOS
Frequency 5775 MHz
MCSO0 80MHz 74
Power Parameters of IEEE 802.11a
Test Software Version DOS
Frequency 5745 MHz 5785 MHz 5825 MHz
IEEE 802.11a 78 78 78

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

RF signal.

Report Format Version: 02
FCC ID: N89-EWW501A1

Page No. :130f 116
Issued Date : Oct. 18, 2012




SPORTON LAB.

Report No.: FR281404AB

3.9. Test Configurations

3.9.1. Radiation Emissions Test Configuration

For Radiated Emission test below 1GHz :

ACMAN ACMAN  ACMAN [ oy ACMAN ACMAN
1 1 1
1 g 1 22 10
9 A
HE 6
BlB |
R KRR
e
Moritor BJr Modkm Pinter
FC

Item Connection Shield | Length
1 Power Cable No 1.8M
2 RJ-45 Cable*3 No M
3 HDMI Cable Yes 1.5M
4 RJ-45 Cable No 10M
5 RJ-45 Cable No 1.5M
6 LPT Cable No 1.8M
7 Mouse Cable No 1.8M
8 Keyboard Cable No 1.8M
9 D-SUV Cable No 1.8M
10 USB Cable No 1.8M
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For Radiated Emission test above 1GHz :

AC MAIN
1
EUT
2
|

H H uAUNU H H

Item Connection Shield Length
1 Power cable No 1.75M
2 RJ-45 cable No 10M
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3.9.2. AC Power Line Conduction Emissions Test Configuration

ACMAN @ ACMAN ACNVAN ACMVAN ACNAN
‘ 2 1 5 1 1 1 i)
9 |
‘ oo v A 6
BH _ |
EE K EER .
g Rirnter
BT Mot Medkm
RC
4
|
7
VDTV
Live
3
Keybcerd Muse
N =]
Iltem Connection Shield Length
1 Power cable No 1.8M
2 RJ-45 cable*3 No 1M
3 HDMI cable Yes 1.5M
4 RJ-45 cable No 10M
5 RJ-45 Cable No 1.5M
6 LPT Cable No 1.8M
7 Mouse cable No 1.8M
8 Keyboard cable No 1.8M
9 VGA cable No 1.8M
10 USB Cable No 1.8M
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4. TEST RESULT
4.1. AC Power Line Conducted Emissions Measurement

4.1.1. Limit

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

to 30 MHz shall not exceed below limits table.

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

4.1.2. Measuring Instruments and Setting

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

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

4.1.3. Test Procedures

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

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

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

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

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

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

4.1.5.

4.1.6.

10 lr"“ EUT

£m

— h—d s Hon-conductive Table
1 1 1 1.5x1m

[ p !

. et J ‘____---‘r 1 ’/

rad
3 AR i R AEE P
| L] A
A 1 %
6 d /] “
-
1 . .
' 111 11
| I [ e ! |
|y
\ g0em
4
T _ s ?

/ ;/' 33 —

1 1 31 -
313
L 3 40em
e ‘L Conducting Ground Plane
\ Extends At Least 0.5m
" Beyond EUT System Footprint

g—
k — 3.2

Bonded To Ground Plane

LEGEND:

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

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

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

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

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

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

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

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

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

ground plane.

Test Deviation

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

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

Temperature 22°C Humidity 57%
Test Engineer Simon Yang Phase Line
Configuration Normal Link Test Mode Mode 1
20 Level ((IBuV} Date: 2012-10-01 Time: 13:47:29
CISPR 22 _B_OP
CISPR 22_B_AV
| |
40 ! /
112
9
1
0
015 0.5 1 2 5 10 20 30
Frequency (MHz)}
Over Limit Read LISN Cable
Freq Lewel Limit Line Lewvel Factor Loss PolfPhase Remark
MH= dBulf dB dBulf dBulf dE dB
1 0.15403 46.23 -19.55 65.78 45.87 0.16 0.20 LINE ar
2 0.15403 19 80 -35.98 55.78 19 44 0.16 0.20 LINE AVERRGE
3 0.16944 4731 -17_.68 64.929 46 95 .16 0.20 LINE (1) 4
4 0.16944 22.28 -32.71 54.99 21.92 0.1 0.20 LINE AVERAGE
5 0.54934 41.54 -14 47 56.00 41 18 0.1 0.20 LINE or
L] 0.54934 38.10 -7.90 4600  3F7.74 016 0.20 LINE AVERRGE
1 3.584 15.75 -30.25 46.00 15.24 0.21  0.30 LINE AVERRGE
3 3.584 23.49 -32.51 56.00 22. 98 0.21 0.30 LINE or
] 6.662 21.59 -38.41 &0_.00 20.96 on.27 0.36 LINE (1) 4]
10 6.662 16.21 -33.79 50.00 15.58 0.27 0.36 LINE AVERRGE
11 16.140 36.77 -23.23 6000 35 94 0.43 0.40 LINE or
12 16 140 2646 -23.54 50.00 25 63 n.43 0.40 LINE AVERRGE
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Temperature 22°C Humidity 57%
Test Engineer Simon Yang Phase Neutral
Configuration Normal Link Test Mode Mode 1

Level ((IBuV}
80

Drare: 2012-10-01 Time: 13:44:11

CISPR 22 _B_OP
CISPR 22_B_AV
Iy '
40
12
i
4 1
1
0
015 0.5 1 2 5 10 20 30
Frequency (MHz)}
Over Limit Read LISN Cable
Freq Lewel Limit Line Lewel Factor Loss PolfPhase Remark
MHz  dBu¥f dBE  dBu¥  dBu¥ dE dB
1 0.15160 48 _65% -17_.26 65.91 48 37 n.0g 0. 20 NEUTERL (1) 4]
2 0.15160 9.04 -46.87 55.91 8.76 O0.08 0.20 NEUTEAL AVERAGE
3 0.16155 16.10 -39.28 55.38 15.82 O0.0%8 0.20 NEUTEAL AVERRGE
4 0.16155 39.67 -25.71 65.38 39 3% 0.08 0.20 NEUTEAL or
5 0.55226 40.46 -15.54¢ 5H6_.00 4018 n.0g 0. 20 NEUTERL (1) 4
[ 0.55226 31.21 -14_ 79 44.00 30.93 n.0g 0. 20 NEUTERAL AVERRGE
1 2.085 19.72 -26.28 46.00 19.41 0.11  0.20 NEUTEAL AVERAGE
3 2.085 28.53 -27.47 56.00 28.22 0.11 0.20 NEUTEAL or
9 3.547 24.41 -31.59 56.00 23.98 0.13 0.30 NEUTRAL or
10 3.547 17.14 -28_ 86 46.00 16.71 0n.13 0. 30 NEUTERAL AVERRGE
11 16.573 24_00 -26_.00 50_00 23 23 033 0.43 NEUTRRAL AVERRGE
12 16.573 33.26 -26.74 60.00 22.49 0.34  0.43 NEUTEAL ar
Note:
Level = Read Level + LISN Factor + Cable Loss
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4.2, Conducted Output Power Measurement

4.2.1. Limit

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output power is 30dBm.
The limited has to be reduced by the amount in dB that the gain of the antenna exceed 6dBi. In case of
point-to-point operation, the limit has to be reduced by 1dB for every 3dB that the directional gain of the
antenna exceeds 6dBi.

4.2.2. Measuring Instruments and Setting

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

analyzer.
Specirum Parameter Setting
Attenuation Auto
Span Frequency Encompass the entire emissions bandwidth (EBW) of the signal
RB 1MHz
VB 3MHz
Detector RMS
Trace Average 100
Sweep Time Auto

4.2.3. Test Procedures

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

2. Test was performed in accordance with KDB 558074 Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS)Operating Under §15.247 section 5.2.2.2.
Multiple antenna systems was performed in accordance with KDB 662911 Emissions Testing of
Transmitters with Multiple Outputs in the Same Band.

3. When measuring maximum conducted output power with multiple antenna systems, add every

result of the values by mathematic formula.

4.2.4. Test Setup Layout

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 Conducted Output Power
Temperature 25°C Humidity 61%
Test Engineer Denis Su Configurations IEEE 802.11n/ ac
For 2.4GHz Band
Configuration IEEE 802.11n MCSO HT20MHz / Ant. 1 + Ant. 2 + Ant. 3
Conducted Power (dBm Total i
Channel Frequency ( ) Conducted Mqé(é Ll Result
Ant.1 | Ant.2 | Ant.3 | power (dBm) (dBm)
1 2412 MHz 14.65 14.85 15.48 19.78 30.00 Complies
6 2437 MHz 22.39 22.53 22.44 27.22 30.00 Complies
11 2462 MHz 14.10 14.42 15.09 19.33 30.00 Complies
Configuration IEEE 802.11n MCSO HT40MHz / Ant. 1 + Ant. 2 + Ant. 3
Conducted Power (dBm Total i
Channel Frequency ( ) Conducted Mcc)l(B Limit Result
Ant.1 | Ant.2 | Ant.3 | power (dBm) (dBm)
3 2422 MHz 10.63 10.47 11.4 15.62 30.00 Complies
6 2437 MHz 15.99 15.71 16.7 20.92 30.00 Complies
9 2452 MHz 11.12 11.78 12.88 16.76 30.00 Complies
For 5GHz Band
Configuration IEEE 802.11n MCSO HT20MHz / Ant. 4 + Ant. 5 + Ant. 6
Conducted Power (dBm Total imi
Channel Frequency ( ) Conducted ch)l(é i Result
Ant.4 | Ant.5 | Ant.6 | power (dBm) (dBm)
149 5745 MHz 21.11 21.14 21.26 25.94 30.00 Complies
157 5785 MHz 21.32 21.32 21.40 26.12 30.00 Complies
165 5825 MHz 21.18 21.02 21.64 26.06 30.00 Complies
Configuration IEEE 802.11n MCSO HT40MHz / Ant. 4 + Ant. 5 + Ant. 6
Conducted Power (dBm Total i
Channel Frequency ( ) Conducted ngl'sl"m" Result
Ant.4 | Ant.5 | Ant.6 | power (dBm) (dBm)
151 5755 MHz 21.39 21.30 21.66 26.22 30.00 Complies
159 5795 MHz 21.58 21.37 21.71 26.33 30.00 Complies
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Configuration IEEE 802.11ac MCS0 VHT20MHz / Ant. 4 + Ant. 5 + Ant. 6

Conducted Power (dBm) Total imi
Channel Frequency Conducted ngl'; i Result
Ant.4 | Ant.5 | Ant.6 | power (dBm) (dBm)
149 5745 MHz 21.20 21.24 21.57 26.11 30.00 Complies
157 5785 MHz 21.39 21.34 21.35 26.13 30.00 Complies
165 5825 MHz 21.06 21.03 21.40 25.94 30.00 Complies
Configuration IEEE 802.11ac MCSO VHT40MHz / Ant. 4 + Ant. 5 + Ant. 6
Conducted Power (dBm Total i
Channel Frequency ( ) Conducted Mc;é Limit Result
Ant.4 | Ant.5 | Ant.6 | power (dBm) (dBm)
151 5755 MHz 21.51 21.35 21.61 26.26 30.00 Compilies
159 5795 MHz 21.35 21.24 21.50 26.14 30.00 Compilies
Configuration IEEE 802.11ac MCS0 VHT80MHz / Ant. 4 + Ant. 5 + Ant. 6
Conducted Power (dBm) Total imi
Channel Frequency Conducted Moé(é Ml Result
Ant.4 | Ant.5 | Ant.6 | Ppower (dBm) (dBm)
155 5775 MHz 20.37 20.10 20.33 25.04 30.00 Complies
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Temperature

25°C

Humidity

61%

Test Engineer

Denis Su

Configurations

IEEE 802.11a/b/g

Configuration IEEE 802.11b / Ant. 1 + Ant. 2 + Ant. 3

Channel Frequency Conducled Power (dbm) Corrgt:ited hiieh (il Result
Ant.1 | Ant.2 | Ant.3 | power (dBm) (dBm)
1 2412 MHz 20.23 20.04 20.43 25.01 29.99 Complies
6 2437 MHz 22.08 22.00 21.93 26.77 29.99 Complies
11 2462 MHz 20.39 20.33 20.68 25.24 29.99 Complies

Note: Directional gain = G 7 +

=30-(6.01dBi-6)=29.99dBm

10 log(N) dBi

=6.01dBi > 6dBi, so the conducted power Iimit

Configuration IEEE 802.11g / Ant. 1 + Ant. 2 + Ant. 3

Channel Frequency Conducted Power (dBm) CorIchgted btz W Result
Ant.1 | Ant.2 | Ant.3 | power (dBm) (dBm)
1 2412 MHz 14.62 14.61 15.35 19.65 29.99 Complies
6 2437 MHz 22.59 22.38 22.41 27.23 29.99 Complies
11 2462 MHz 14.08 14.38 15.14 19.33 29.99 Complies

Note: Directional gain = G 7 +

=30-(6.01dBi-6)=29.99dBm

10 log(N) dBi

=6.01dBi > 6dBi, so the conducted power limit

Configuration IEEE 802.11a /Ant. 4 + Ant. 5 + Ant. 6

Channel Frequency Conducled Power (dbm) Corrgt:ited hiieh (il Result
Ant.4 | Ant.5 | Ant.6 | power (dBm) (dBm)
149 5745 MHz 21.01 21.04 21.38 25.92 27.99 Complies
157 5785 MHz 21.29 21.29 21.50 26.13 27.99 Complies
165 5825 MHz 21.19 21.06 21.59 26.06 27.99 Complies

Note: Directional gain = G 7 +

=30-(8.01dBi-6)=27.99dBm

10 log(N) dBi

=8.01dBi > 6dBi, so the conducted power Iimit
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Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT20MHz / 2437 MHz / ANT. 1

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20.2 dBm Att 30 4B SWT 2.5 ms

e = =]

Center 2.437 GHz 10 mMuz/ Span 100 MHz

Tx Channsl
Bandwidth 28 MH=z Power 22.3% £Bm

Date: @ .JUL._Z2012 15:27:52

Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT20MHz / 2437 MHz/ ANT.2

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20.2 dBm Att 30 4B SWT 2.5 ms
o 1 HE 1
A
me =7 =
-z
L a0
-5 R
=70
Center 2.437 GHz 10 Muz/ Span 100 MHz
Tx Channel
Bandwicdth 28 MH=z Power 22.83 dBEm
Date: 6. JUL._2012 15:285:42
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Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT20MHz / 2437 MHz/ ANT.3

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20.2 dBm Art 30 4B EWT 2.5 ms
o 1 HE
B [ \
1
i R [~ [\~
" _
] P |
s
Center 2.437 GMz 10 mMuz/ Span 100 MHz
Tx Channsl
Bandwidth 28 MH=z FPowar 22.44 £Bm

Date: @.JUL._2012 15:29:01

Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT40MHz / 2437 MHz/ ANT. 1

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20 dBm Att 30 4B EWT 5 ms=
) o 1 HE
= T 1
-z
/ \
- 40
5 [
S ———
L 0
Center 2.437 GHz 20 MMz/ Span 200 MHz
Tx Channel
Bandwicdth & MH=zZ Power 15.99 dBm
Date: 6.JUL.2012 15:33:34
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Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT40MHz / 2437 MHz/ ANT.2

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20 dBm Att 30 4B EWT 5 ms=
o 1 HE
=T
-l ! .
|- 2,
. / \
n —
70
Center 2.437 GHz 20 Muz/ Span 200 MHz
Tx Channsl
Bandwicdth & MH=zZ Power 15.71 dEm

Date: @.JUL.2012 15:33:15

Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT40MHz / 2437 MHz/ ANT.3

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20 dBm Att 30 4B EWT 5 ms=
o 1 HE
hul’“-\-u—;._
I : \
-z
i L1/ \
5 ""‘ﬂn—_,_‘_'_,_‘_n___
L 0
Center 2.437 GHz 20 Muz/ Span 200 MHz
Tx Channel
Bandwidth EE& MH=z Power 1&.70 dBm
Date: 6.JUL.2012 15:3Z2:5&
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Conducted Output Power Plot on Configuration IEEE 802.11n M

ICSO HT20MHz / 5785 MHz / ANT. 4

REW 1 MHz F
VEW 3 MHz
R 20 4db: 4B EWT 20 m=
Off HE 1
A
o
- T
o -
_«—'—'_'_’F— _HH_“‘—\—\_
_@r_rrv—'_'-
-
Center 5.785 GHz 10 Muz/ Span 100 MH
Tx Channesl
Bandwicdth {H= Power 32 dBEm

Date:

Conducted Output Power Plot on Configuration IEEE 802.11n M

8.JUL.Z2012

CSO HT20MHz / 5785 MHz/ ANT. 5

REW 1 MHz M
VEW 3 MHz
R 20 4B 4B SWT 20 m=
Offs HE 1
-1 ( x} _'_\‘l
me
X e \J
L . P 1
L 0
Center 5,785 GHz 10 Muz/ Span 100 MH
Tx Channel
Bandwicdth 1Hz Power 32 dBEm
Date: B.JUL.Z01Z
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Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT20MHz / 5785 MHz/ ANT. 6

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20 d4Bm Art 10 4B EWT 20 m=
o HE 1
= x] \l
[ Ji
-
I [N
L
4 —
4——"'_""_'_ \‘_\_""\—m_
| .
Center 5,785 GMz 10 MHz/ Span 100 MHz

Tx Channsl
Bandwidth 28 MH=z Power 21.40 £Bm

Date: B.JUL._Z2012 0B:36:18

Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT40MHz / 5795 MHz/ ANT. 4

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20 dBm Att 30 4B SWT 20 m=

o HE 1
L, I |
-z
= 1 " T
B e ~
70
Center 5.7%5 GHz 20 Muz/ Span 200 MHz
Tx Channsl
Bandwidth & MH=zZ Power 21.58 d£Bm

Date: B.JUL.Z2012Z 0B:47:14
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Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT40MHz / 5795 MHz/ ANT. 5

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20 dBm Att 30 4B EWT 20 m=
o HE
o 1
-
- e 1 [ R
},L.AM ]
|+
Center 5.7%5 GH:z 20 MMz/ Span 200 MHz
Tx Channesl
Bandwicdth 5& MH=Z Power 21.37 dBm

Date: B.JUL._Z2012 0B:47:47

Conducted Output Power Plot on Configuration IEEE 802.11n MCSO HT40MHz / 5795 MHz/ ANI. 6

REW 1 MHz Marker 1 Tl |
VEW 3 MHz

Ref 20 dBm Att 30 4B SWT 20 m=

r‘“”‘v"““\l

BH
&

Center 5.7%5 GHz 20 Muz/ Span 200 MHz

Tx Channsl
Bandwidth EE& MH=z Powar 21.70 dBm

Date: B.JUL._Z2012 0B:485:15

Report Format Version: 02 Page No. :300f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No

.. FR281404AB

Conducted Output Power Plot on Configuration IEEE 802.11b /

REW 1 MHz

VEW 3 MHz

Ref 20 dB Act 30 dB EWE 2.5 m
of 1 He /_g

2437 MHz/ ANT. 1

\

/ \

1
ve) z J'i ‘\
R — g
- 40
T.-—w——ﬂ_—-—h—»—“'""—/
70
ter Z. 1 10 Mmz/ span 100 MMz
Tx Channsl
Bandwidth 1H= FPowar 2.08 dBm

Date: 6. JUL_Z2012 14:20:5%

Conducted Output Power Plot on Configuration IEEE 802.11b /

2437 MHz/ ANT. 2

RER 1 MHz
VER 3 MHz

Ref 20 4B At 0 dp . SWP 2.5 m

K 1 He /_‘

L, / \

- rf||I \\

|- I

e f— ]

70

ter Z. 1 10 Mmz/ span 100 MM
Tx Channsl
Bandwidth 1H = Power 00 dBm

Date: @.JUL.2012 14:52:23
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Conducted Output Power Plot on Configuration IEEE 802.11b /

@

REW 1 MHz
VEW 3 MHz

2437 MHz/ ANT. 3

Ref 20 dBm Art 30 4B EWT 2.5 ms sHz
offdec 1.5 HB /_(
L, ,ff \\
B e /r \
" - / =
R S— e
70
Center 2.437 GMz 10 mMuz/ Span 100 MHz
Tx Channsl
Bandwidth 28 MH=zZ Power 21.93 £Bm

Date: &6.JUL.Z01

Conducted Output Power Plot on Configuration IEEE 802.11g /

@

14:53:01

REW 1 MHz
VEW 3 MHz

2437 MHz/ ANT.1

Ref 20.2 dBm Art 30 4B EWT 2.5 ms sHz
B offdec 1.5 HB -
1
" _
R ]

- |
s
Center 2.437 GMz 10 mMuz/ Span 100 MHz
Tx Channsl

Bandwidth 28 MH=zZ Power 22.5% £Bm

Date:

6. JUL. 2012
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Conducted Output Power Plot on Configuration IEEE 802.11g / 2437 MHz/ ANT.2

@

REW 1 MHz

VEW 3 MHz
Ref 20.2 dBm Att 30 4B BWT 2.5 ms *Hz
offdec 1.% He
- [ \
o ~ B
-
- 40 _
— e ]
=70
Center 2.437 GHz 10 MHz/ Span 100 MHz
Tx Channesl
Bandwicdth 28 MH=Z Power 22.38 dBm

Date: &6.JUL.Z01

15:02:01

Conducted Output Power Plot on Configuration IEEE 802.11g / 2437 MHz/ ANT.3

@

REW 1 MHz

VEW 3 MHz
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Conducted Output Power Plot on Configuration IEEE 802.11ac MCSO VHT 40MHz / 5795 MHz / ANT. 4
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4.3. Power Speciral Density Measurement

4.3.1. Limit

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

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

transmission.

4.3.2. Measuring Instruments and Setting

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

analyzer.
Specirum Parameter Setting
Aftenuation Auto

Span Frequency

Set the analyzer span to 5-30% greater than the EBW.

RB 100 kHz
VB 300 kHz
Detector RMS
Trace Single Sweep
sweep Time = 10 x (number of measurement points in sweep) x (fransmission symbol
period).
4.3.3. Test Procedures

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

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

3. Use the peak marker function to determine the maximum level in any 100 kHz band segment within
the fundamental EBW.

4. Scale the observed power level to an equivalent level in 3 kHz by adjusting (reducing) the
measured power by a bandwidth correction factor (BWCF) where: BWCF = 10log (3 kHz/100 kHz =
-15.2 dB).

The resulting PSD level must be < 8 dBm.
When measuring power spectral density with multiple antenna systems, add every result of the
values by mathematic formula.
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4.3.4. Test Setup Layout

-l ]

Spectrum Analyzer EUT

4.3.5. Test Deviation

There is no deviation with the original standard.

4.3.6. EUT Operation during Test

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

Humidity 61%

Temperature 25°C
Configurations IEEE 802.11n/ ac

Test Engineer Denis Su

For 2.4GHz Band
Configuration IEEE 802.11n MCSO HT20MHz / Ant. 1 + Ant. 2 + Ant. 3

Power Density BWCF
Total Power
(dBm/100kHz) factor |Total Power| Max. Limit
Channel | Frequency Density Result
(100KHz | Density |(dBm/3kHz)
Ant.1|Ant.2 |ANT.3 | (dBm/100 kHz)
to 3KHz |(dBm/3kHz)
1 2412 MHz (-5.72|-5.41|-4.72 -0.49 -15.23 -15.72 8.00 Complies
6 2437 MHz | 2.06 | 2.30 | 2.08 6.92 -15.23 -8.31 8.00 Complies
11 2462 MHz |-6.16(-6.07|-5.35 -1.07 -15.23 -16.30 8.00 Complies
Configuration IEEE 802.11n MCSO HT40MHz / Ant. 1 + Ant. 2 + Ant. 3
Power Density BWCF
Total Power
(dBm/100kHz2) : factor |Total Power| Max. Limit
Channel| Frequency Density Result
(100KHz | Density |(dBm/3kHz)
Ant.1 | Ant.2 | ANT.3 |(dBm/100 kHz)
to 3KHz | (dBm/3kHz)
3 2422 MHz |-11.20/-11.56/-10.54 -6.31 -15.23 -21.54 8.00 Complies
6 2437 MHz | -6.15|-6.00 | -5.41 -1.07 -15.23 -16.30 8.00 Complies
9 2452 MHz (-10.94|-10.25| -9.76 -5.52 -15.23 -20.75 8.00 Complies
For 5GHz Band
Configuration IEEE 802.11n MCSO HT20MHz / Ant. 4 + Ant. 5 + Ant. 6
Power Density BWCF
Total Power
(dBm/100kHz) factor |Total Power| Max. Limit
Channel | Frequency Density Result
(100KHz | Density |(dBm/3kHz)
Ant.4 | Ant.5 |ANT.6| (dBm/100 kHz)
to 3KHz | (dBm/3kHz)
149 5745MHz | 1.38|1.43|1.23 6.12 -15.23 -9.11 8.00 Complies
157 5785 MHz | 2.09|1.76|1.60 6.59 -15.23 -8.64 8.00 Complies
165 5825 MHz | 1.51|1.83|1.63 6.43 -15.23 -8.80 8.00 Complies
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Configuration IEEE 802.11n MCSO HT40MHz / Ant. 4 4+ Ant. 5 + Ant. 6

Power Density BWCF
Total Power
(dBm/100kHz) ) factor |Total Power| Max. Limit
Channel | Frequency Density Result
(100KHz | Density |(dBm/3kHz)
Ant.4|Ant.5 |[ANT.6 | (dBm/100 kHz)
to 3KHz | (dBm/3kHz)
151 5755 MHz |-1.57|-1.54|-1.23 3.33 -15.23 -11.90 8.00 Complies
159 5795 MHz (-0.79(-0.99(-1.23 3.77 -15.23 -11.46 8.00 Complies
Configuration IEEE 802.11ac MCSO VHT 80MHz / Ant. 4 + Ant. 5 + Ant. 6
Power Density BWCF
Total Power
(dBm/100kHz2) : factor |Total Power| Max. Limit
Channel | Frequency Density Result
(100KHz | Density |(dBm/3kHz)
Ant.4|Ant.5|ANT.6| (dBm/100 kHz)
to 3KHz | (dBm/3kHz)
155 5775 MHz |-5.11|-5.51|-5.63 -0.64 -15.23 -15.87 8.00 Complies
Report Format Version: 02 Page No. - 430f 116

FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 25°C Humidity

61%

Denis Su

Test Engineer

Configurations

IEEE 802.11a/b/g

Configuration IEEE 802.11b / Ant. 1 + Ant. 2 + Ant. 3

Power Density BWCF
Total Power
(dBm/100kHz) ; factor |Total Power| Max. Limit
Channel | Frequency Density Result
(100KHz | Density |(dBm/3kHz)
Ant.1|Ant.2|ANT.3| (dBm/100 kHz)
to 3KHz | (dBm/3kHz)
1 2412 MHz |3.72|3.40|3.89 8.45 -15.23 -6.78 7.99 Complies
6 2437 MHz |5.07 |5.09 | 5.26 9.91 -15.23 -5.32 7.99 Complies
11 2462 MHz |3.60|3.79|3.78 8.50 -15.23 -6.73 7.99 Complies
Note: Directional gain = G+ 10 log(N) dBi  =6.01dBi > 6dBi, so the conducted power limit
=8-(6.01dBi-6)=7.99dBm
Configuration IEEE 802.11g / Ant. 1 + Ant. 2 + Ant. 3
Power Density BWCF
Total Power
(dBm/100kHz) factor |Total Power| Max. Limit
Channel | Frequency Density Result
(100KHz | Density |(dBm/3kHz)
Ant.1|Ant.2|ANT.3| (dBm/100 kHz)
to 3KHz | (dBm/3kHz)
1 2412 MHz |-5.15|-5.36|-4.66 -0.28 -15.23 -15.50 7.99 Complies
6 2437 MHz |2.14|2.52|2.07 7.02 -15.23 -8.21 7.99 Complies
11 2462 MHz |-5.79(-5.93|-4.89 -0.74 -15.23 -15.97 7.99 Complies

Note: Directional gain = G 7+ 10 log(N) dBi

=8-(6.01dBi-6)=7.99dBm

Configuration IEEE 802.11a/Ant. 4 + Ant. 5 + Ant. 6

=6.01dBi > 6dBi, so the conducted power limit

Power Density BWCF
Total Power
(dBm/100kHz) ) factor |Total Power| Max. Limit
Channel | Frequency Density Result
(100KHz | Density |(dBm/3kHz)
Ant.4|Ant.5 |ANT.6| (dBm/100 kHz)
to 3KHz |(dBm/3kHz)
149 5745 MHz |1.13|1.01|1.50 5.99 -15.23 -9.24 5.99 Complies
157 5785 MHz |1.93|1.74|1.70 6.56 -15.23 -8.67 5.99 Complies
165 5825 MHz |2.14|1.08|1.85 6.48 -15.23 -8.74 5.99 Complies
Note: Directional gain = G yr+ 10 log(N) dBi =8.01dBi > 6dBi, so the conducted power limit

=8-(8.01dBi-6)=5.99dBm

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

For plots, only the channel with maximum results was shown.
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Power Density Plot on Configuration IEEE 802.11n MCSO HT20MHz / Ant. 1/ 2437 MHz
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Power Density Plot on Configuration IEEE 802.11n MCSO HT20MHz / Ant. 3 / 2437 MHz
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Power Density Plot on Configuration IEEE 802.11n MCSO HT40MHz / Ant. 2 / 2437 MHz
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Power Density Plot on Configuration IEEE 802.11n MCSO HT20MHz / Ant. 4 / 5785 MHz
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Power Density Plot on Configuration IEEE 802.11n MCSO HT20MHz / Ant. 6 / 5785 MHz
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Power Density Plot on Configuration IEEE 802.11n MCSO HT40MHz / Ant. 4 / 5795 MHz
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Power Density Plot on Configuration IEEE 802.11n MCSO HT40MHz / Ant. 5/ 5795 MHz
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Power Density Plot on Configuration IEEE 802.11b / Ant. 1 / 2437 MHz
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Power Density Plot on Configuration IEEE 802.11b / Ant. 3 / 2437 MHz

Ref 20 JdBm ALt 30 4B
20 Offpert 1 dB
e L | ——
-1
=
L
50
Center 2.43646& GHz 247.2 kHz/ Epan 2.472 MH=z

Date: @.JUL.2012 16:05:17

Power Density Plot on Configuration IEEE 802.11g / Ant. 1 / 2437 MHz

@

Fef 20 dBm Att 30 4B SWT 10 =
20 Offpet 1.% dB
-1
-4
.
&0
Center 2.439%9478 GHz 316.8 kHz/ Span 3.168 MHz

Date: @.JUL.2012 16:13:37

Report Format Version: 02
FCC ID: N89-EWW501A1

Page No. :520f116
Issued Date : Oct. 18, 2012



SPORTON LAB.

Power Density Plot on Configuration IEEE 802.11g / Ant. 2 / 2437 MHz
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Power Density Plot on Configuration IEEE 802.11a / Ant. 4 / 5785 MHz
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Power Density Plot on Configuration IEEE 802.11a / Ant. 6 / 5785 MHz
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Power Density Plot on Configuration IEEE 802.11ac MCSO VHT 80MHz / Ant. 5/ 5775 MHz
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Date: B.JUL.Z2012 12:3&:17

Power Density Plot on Configuration IEEE 802.11ac MCSO VHT 80MHz / Ant. 6 / 5775 MHz

® REW 100 kHz Marker 1 [T
VEW 300 kHz

Fef 20 dBm Att 30 OB SWT 10 =

20 Offpet Z.% dB

MY MWWWMWMM WAV A A VA

1ter 5. 7838 GHz 2.232 MH=z/ Span 22.32 MHz

Date: B.JUL.Z2012 1Z2:3&:57
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4.4. 6dB Spectrum Bandwidth Measurement

4.4.1. Limit

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

4.4.2. Measuring Instruments and Setting

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

analyzer.
Specirum Parameters Setting
Aftenuation Auto

Span Frequency

> 6dB Bandwidth

RB

1-5 % of the emission bandwidth (EBW)

VB > 3 X RBW
Detector Peak
Trace Max Hold
Sweep Time Auto

4.4.3. Test Procedures

5.

Measurement Procedure

Transmitters with Multiple Outputs in the Same Band.

4.4.4. Test Setup Layout

4.4.5. Test Deviation

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

0 ]

Spectrum Analyzer

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.

EUT

The transmitter output (antenna port) was connected to the spectrum analyzer in peak hold mode.
Test was performed in accordance with KDB 558074 Guidance for Performing Compliance

Measurements on Digital Transmission Systems (DTS)Operating Under §15.247 section 5.1.1 EBW

Multiple antenna systems was performed in accordance with KDB 662911 Emissions Testing of
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4.4.7. Test Result of 6dB Spectrum Bandwidth

Temperature

25°C

Humidity

61%

Test Engineer

Denis Su

Configurations

IEEE 802.11n/ ac

For 2.4GHz Band

Configuration IEEE 802.11n MCSO HT20MHz / Ant. 1 + Ant. 2 + Ant. 3

99% Occupied

Channel Frequency | ©CB Banawidih | g\ ywidith Min. Limit Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 11.92 17.44 500 Complies
6 2437 MHz 12.00 17.52 500 Complies
11 2462 MHz 12.24 17.52 500 Complies
Configuration IEEE 802.11n MCSO HT40MHz / Ant. 1 + Ant. 2 + Ant. 3
. 99% Occupied o
Channel Frequency b B Bandwidth bl ] Test Result
(MHz) (kHz)
(MHz)
3 2422 MHz 32.52 35.76 500 Complies
6 2437 MHz 32.04 35.76 500 Complies
9 2452 MHz 32.28 35.64 500 Complies
For 5GHz Band
Configuration IEEE 802.11n MCSO HT20MHz / Ant. 4 + Ant. 5 + Ant. 6
. 99% Occupied s
Channel Frequency | OCB Banawidih | g\ width Min. Limit Test Result
(MHz) (kHz)
(MHz)
149 5745 MHz 14.16 17.28 500 Complies
157 5785 MHz 12.24 17.36 500 Complies
165 5825 MHz 12.16 17.20 500 Complies
Configuration IEEE 802.11n MCSO HT40MHz / Ant. 4 + Ant. 5 + Ant. 6
. 99% Occupied T
Channel Frequency cely Baeintat Bandwidth iyt i Test Result
(MHz) (kHz)
(MHz)
151 5755 MHz 30.72 36.84 500 Complies
159 5795 MHz 29.52 36.84 500 Complies
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Configuration IEEE 802.11ac MCSO VHT 80MHz / Ant. 4 + Ant. 5 + Ant. 6

. 99% Occupied s
Channel Frequency | SdB Banawidih | ““p - ywidith Min. Limit Test Result
(MHz) (kHz)
(MHz)
155 5775 MHz 74.40 75.20 500 Complies
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Temperature 25°C Humidity 61%
Test Engineer Denis Su Configurations IEEE 802.110a/b/g
Configuration IEEE 802.11b / Ant. 1 + Ant. 2 + Ant. 3
. 99% Occupied o
Channel Frequency b B Bandwidth bl ] Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 8.16 10.24 500 Complies
6 2437 MHz 8.24 10.40 500 Complies
11 2462 MHz 8.16 10.40 500 Complies
Configuration IEEE 802.11g / Ant. 1 + Ant. 2 + Ant. 3
. 99% Occupied S
Channel Frequency Cely kel i Bandwidth Min. Limit Test Result
(MHz) (kHz)
(MHz)
1 2412 MHz 10.56 16.96 500 Complies
6 2437 MHz 10.56 17.60 500 Complies
11 2462 MHz 10.48 16.96 500 Complies
Configuration IEEE 802.11a/ Ant. 4 + Ant. 5 + Ant. 6
. 99% Occupied s
Channel Frequency | ©CB Banawidih | g\ width Min. Limit Test Result
(MHz) (kHz)
(MHz)
149 5745 MHz 10.32 16.96 500 Complies
157 5785 MHz 10.40 16.96 500 Complies
165 5825 MHz 10.08 16.88 500 Complies
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6 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO HT20MHz / Ant. 1 + Ant. 2 + Ant. 3 / 2412 MHz

® “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz 0.35 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 11.920000000 MHz
20 0BW 17|-440000p00 MHz
Marker| 1 [T1
10 D1 S.38Y9Y aBny 3 2—dBm
1 2[ 405920p00 GH
y A z
p2 2.865 dB ! Temp—iFr1oBlg
o | | “\VA. [ . B
p\l' v W W 2|.403280p00 GHz
emp 2| [T1 OB
| 1o P L 1
—3[81 dBm
2| 420720p00 GHz
) )
|--30- V
M
|50
I-60
L-70
F2
F1
-80
Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 6.JUL.2012 15:42:12

6 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO HT40MHz / Ant. 1 + Ant. 2 + Ant. 3 / 2437 MHz

® “RBW 1 MHz Delta 1 [T1 ]
“VBW 3 MHz -0.72 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 32.040000000 MHz
20 OBW |35|- 760000p00 MHz
MarKer| 1 [T1

= D1 11.35 {Bm. - - i —
p2 5 B?u/ \\ \u My / /‘\ 2]. 42092000 GHz
‘5} Wi W[y mi\ Jj2[T1 oBfn
© W TF20 aom
2141888000 GHz
10 Temy 2| [T1 0B|]
-0[ 35 dBm
/ 2,4‘%4‘1640300 GHz

ﬁ;;w” Y m

|40

--50

--60:

--70:

F1
-80

Center 2.437 GHz 6 MHz/ Span 60

Date: 6.JUL.2012 15:40:49
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6 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO HT20MHz / Ant. 4 + Ant. 5 + Ant. 6 / 5825 MHz

® “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.70 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 12.160000000 MHz
20 OBW 17|-200000p00 MHz
D1 13.7119 dB e R
[ % I PO o .
D2 7719 dB VNM W 23— 3TEE00P00 GHZ
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_ -O- =OFO0S daBm
/ & 5|.816600p00 GHz
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| _10 P [ 1

4170 dBm
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| oL ] | ,
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-80

Center 5.825 GHz 4 MHz/ Span 40 MHz

Date: 8.JUL.2012 10:36:17

6 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO HT40MHz / Ant. 4 + Ant. 5 + Ant. 6 / 5795 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11b / Ant. 1 + Ant. 2 + Ant. 3/ 2412 MHz

® “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.19 dB
Ref 20 dBm “Att 30 dB SWT 2.5 ms 8.160000000 MHz
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Date: 6.JUL.2012 15:47:09

6 dB Bandwidth Plot on Configuration IEEE 802.11g/Ant. 1 + Ant. 2 + Ant. 3/ 2462 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11a/Ant. 4 + Ant. 5 + Ant. 6 / 5825 MHz

® “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.36 dB
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Date: 8.JUL.2012 10:35:35

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO VHT 80MHz / Ant. 4 + Ant. 5 + Ant. 6 / 5775

MHz
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4.5. Radiated Emissions Measurement

4.5.1. Limit

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

followed.
Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)

0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30

30~88 100 3

88~216 150 3

216~960 200 3

Above 960 500 3

4.5.2. Measuring Instruments and Setting

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

analyzer and receiver.

Spectrum Parameter Setting

Attenuation Auto

Start Frequency 1GHz

Stop Frequency 10th carrier harmonic

RB / VB (Emission in restricted band) 1MHz / 3MHz for Peak, TMHz / 10Hz for Average
RB / VB (Emission in non-restricted band) | TMHz / 3MHz 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~1GHz / RB 120kHz for QP
Report Format Version: 02 PageNo.  :650f116
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4.5.3. Test Procedures

1.

10.

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

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

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

For each suspected emissions, the antenna tower was scan (from 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 3MHz 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 strength 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 frain 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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4.5.4. Test Setup Layout

For radiated emissions below 1GHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver o

For radiated emissions above 1GHz

RX Antenna

EUT Ant. feed
= -f | I paoint

Metal Full Soldered Ground Plane:

Spectrum Analyzer

I Receiver -.{E o

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

Temperature 21°C Humidity 56.4%
Test Engineer Kenneth Huang Configurations Normal Link
Test Date Sep. 27, 2012 Test Mode Mode 1
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 20 dB below the permissible value

has no need to be reported.

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

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

Report Format Version: 02
FCC ID: N89-EWW501A1

Page No.
Issued Date

168 0f 116
: Oct. 18, 2012




SPORTON LAB.

Report No.: FR281404AB

4.5.8. Results of Radiated Emissions (30MHz~1GHz)

Temperature 21°C Humidity 56.4%
Test Engineer Kenneth Huang Configurations Normal Link
Test Mode Mode 1
Horizontal
g_{Le\reI {dBuV/m) Date: 2012-09-27 Time: 19:48:57
90
80
70
60
FCC CLASS B
50 |
4U—| 5 e
2 3
} W
20
10
03{] 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Limlt Over Read Cable Preampintenna T/Pos  AfPos
Freq Lewvel Line Limit Lewel Loss Factor Factor Remarck Pol/Fhase
MHz dBuV/m dBuV/m dB  dBuV 4B dB  dB/m deg Cim
lp 30,97 35,8 40,00 -4.14 4349  0.85 27.9% 19,30 Peak 1] 400 HORIZONTAL
2 203,63 33,50 43,50 -10.00 48,13 2,12 27.22 10,47 Peak 0 400 HORIZONTAL
3 29384 23,66 46,00 -12.34 44,18 2,52 26,84 132,80 Peak 0 400 HORIZONTAL
4 g 500.01 41.45 44,00 -4.55 48,20  3.38 27.9% 17,80 QP 190 100 HORIZONTAL
5 587,75 37,93 46,00 -2.07 42,75 368 47.67 19,17 Peak 0 400 HORIZONTAL
61 B30.985 40,03 44.00 -5.97 41.30  4.42 24.00 21.12 Peak i 400 HORIZONTAL
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Vertical
E”,La'.-n.rel {dBu\/m) Date: 2012-09-27 Time: 19:54:58
a0
80
70
60
FCC CLASS-B
20 [
'z—‘ 4 6
40 5
W bl
30 v
20
10
ﬁ3ﬂ 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Freguency (MHz)
Limit Ower Read Cable Preampintenna T/Poz  AfPos
Freq Lewvel Line Limit Lewel Loss Factor Factor Remarck Pol/Fhase
WHz dBuV/m dBuVim dB  dBuV 1B dB  dBfm deg i
11 A7.83  3.70 40,00 -5.30 5458  1.25 27.05 4.B2 Peak i 100 VERTICAL
2 93,05 .62 43,50 -4.88 53011 1.43 27,85 9,93 Peak 0 100 VERTICAL
30 50045 41,10 446,00 -4.90 47,85 3.38 27,93 17,80 Peak 0 100 VERTICAL
4p 579,99 41,74 4400 -4.26 46,70 2.65 27.71 19,10 Peak 0 100 VERTICAL
5 830,05 230,00 44.00 -7.00 4036 4,42 Za6.90 21.12 Peak 0 100 VERTICAL
a1 A75.84 41,06 44,00 -4.94 42,05 4.51 24.84 21,364 Peak 0 100 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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4.5.9. Results for Radiated Emissions (1GHz~10™ Harmonic)

Temperature 21°C Humidity 56.4%
. . . IEEE 802.11n MCSO HT20MHz Ch 1/
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Limit Over Read Cablesntenna Preang AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuy/m dB dBuy dB dBE/m dB m deg
1 4525.68 285.63 54.00 -25.37 27.29 3.31 353.06 35,03 Average 109 52 HORIZONTAL
2 4526.07 41.51 74,00 -32.49 49.17 .31 33,06 35,05 Peak 108 52 HORIZONTAL
Vertical
Lindt Over Read Cablefintenna Preamp L/Pas  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHz dBusm dBuy s m dB dBuy dBg dB/m dB m deg
1 4825.49 41,67 T3.00 -32.33 40.33 .31 33,06 35,05 Peak 1600 75 WERTICAL
2 4525.74 28.70 54.00 -25.30 27.36 3.31 33.056 35.03 Average 109 75 WERTICAL
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Temperature 22°C Humidity 61%
_ - IEEE 802.11n MCSO HT20MHz Ch 6 /
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablefntenna Preanp AfPos T/Pos
Freq Level Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuym dB dBuy dB  dBE/m dfi i deg
1 4373.59 30.14 54.00 -23.86 28.G8 3.33 353.16 35.03 Average 100 255 HORIZONTAL
2 457508 43,67 T4.00 -30.33 42,21 5.33 33,16 35,05 Peak 1064 255 HORIZONTAL
Vertical
" Limit  Over Read Cablefntenna Preeamg AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuifm dButSm dB  dBuy 4B dB/m de m deg
1 ABT2.25 42,61 TF4.00 -31.39 41.15 .33 33.1é 35,05 Peak 1600 344 WERTICAL
2 4874.71 30.7%@ 54.00 -23.28 29.26 3.33 33.16 35.03 Average 106 344 WERTICAL
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Temperature 22°C Humidity 61%
_ - IEEE 802.11n MCSO HT20MHz Ch 11/
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablefntenna Preamp AfPos  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBuv/m dBu S m dB dBuy 48 dBE/m de r deg
1 4923.30 42,31 74,00 -31.69 40,71 3,35 33,26 35,01 Peak 1600 29 HORIZONTAL
2 4925.46  29.09 54.00 -24.91 27.49 3.35 33.26 35.01 Average 100 29 HORIZONTAL
Vertical
Lindt  Over  Read Cablefntenna Peeamp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBuv/m dBu S m dB dBuy 48 dBE/m de r deg
1 4925.00 41,92 T4.00 -32.08 40,32 3,35 33,26 35,01 Peak 1600 129 wERTICAL
2 4926.08 29.06 54.00 -24.9% 27.4G 3.35 33.26 35.01 Average 100 129 YERTICAL
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Temperature 22°C Humidity 61%
_ - IEEE 802.11n MCSO HT40MHz Ch 3 /
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablefntenna Preamp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBuv/m dBu S m dB dBuy 48 dBE/m de r deg
1 4901, 89 42,30 F4.00 -31.79 40.79 .34 33,19 35,02 Peak 1600 218 HORIZONTAL
2 4913.49 29,15 54.00 -24.85 27.60 3.34 33.23 35.02 Average 100 218 HORIZONTAL
Vertical
Lindt  Over  Read Cabletntenna Prsangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Bemark Pol/Phase
MHz dBuv/m dBuy s m dB dBus 4B dB./m dB o deg
1 4911.1x 29,29 54.00 -24.71 27.74 3.34 353.25 35.02 Average 100 254 WERTICAL
4ol3. 62 41,32 F4.00 -32.68 39,77 .34 33,23 35,02 Peak 108 284 VERTICAL
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Temperature 22°C Humidity 61%
. . . IEEE 802.11n MCSO HT40MHz Ch 6/
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cabletntenna Prsangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Bemark Pol/Phase
MHz dBuv/m dBuy s m dB dBuy 4B dBE/m db chi deg
1 4875.55 28.93 54.00 -25.07 27.47 3.33 353.16 35,03 Average 100 129 HORIZONTAL
2 4576024 42,43 F4.00 -31.57 40,97 3.33 33,16 35,05 Peak 108 129 HORIZONTAL
Vertical
Lindt  Over  Read Cabletntenna Prsangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Bemark Pol/Phase
MHz dBuv/m dBuy s m dB dBuy 4B dBE/m db chi deg
1 4875.15 29,15 54.00 -24.85 27,869 3.33 353.16 35,03 Average 100 21 WERTICAL
4575.19 42,62 F4.00 -31.38 41.16 3.33 33,16 35,05 Peak 108 21 WERTICAL
Report Format Version: 02 Page No. :750f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
_ - IEEE 802.11n MCSO HT40MHz Ch 9 /
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Limit Over  Read Cablefntenna Preamp AfPos  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal /Phase
MHZ dBu/me dBukm dB dBuy dB  dBE/m dB Eal deg
1 4345.36 41.69 TF4.00 -32.31 40,31 .32 33.09 35.03 Peak 160 343 HORIZONTAL
2 4347.97 29,01 54.00 -24.99 27,63 3.32 33.92 35,03 Average 1oa 343 HORIZONTAL
Vertical
Lindt  Over  Read Cablefntenna Peeamp AfPos T/Pas
Freq Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHZ dBuv/m dBu S m dB dBuy 48 dBE/m de r deg
1 845,00 42,00 TI.00 -31.9% 40,66 .32 33,09 35,03 Peak 1600 267 WERTICAL
2 4345,  28.97 54.00 -25.03 27.59 3.32 33.092 35.03 Average 100 267 YERTICAL
Report Format Version: 02 Page No. 1 760f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
. . . IEEE 802.11n MCS0 HT20MHz Ch 149/
Test Engineer | Wen Chao Configurations
Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablesntenna Preangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuy m dB dButs dB dB./m dB om deg
1 11499, 00 47.93 54.00 -56.07 33.80 9071 53950 35,08 Average 150 26 HORIZONTAL
2 11499, 00 61.34 74,00 -12.66 47,21 9.71 59,53 35,08 Peak 154 26 HORIZONTAL
Vertical
Lindt  Over  Read Cabletntenna Prsangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Bemark Pol/Phase
MHz dBuv/m dBuy s m dB dBus 4B dB./m dB o deg
1 11499, 40 50.47 54,00 -3.53 36,34 9.71 39.50 35,08 Average 129 BE WERTICAL
1149, 40 66,93 7408 -7.07 521,80 9.71 39.5%3 35,08 Peak 129 88 VERTICAL
Report Format Version: 02 Page No. 177 0f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



s Report No.: FR281404AB
Temperature 22°C Humidity 61%
_ - IEEE 802.11n MCSO HT20MHz Ch 157 /
Test Engineer | Wen Chao Configurations
Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cabletntenna Prsangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Bemark Pol/Phase
MHz dBuv/m dBuy s m dB dBus 4B dB./m dB o deg
1 11572.10 45,92 54.00 -10.08 219,88 9.65 539.47 35,08 Average 100 S HORIZONTAL
2 11575%.80 54,37 74,00 -19.63 40,33 9,65 39,47 35,08 Peak 108 4 HORIZONTAL
Vertical
Lindit  Over  Read Cablefntenna Preanp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBu S dBul dB dBuy dB  dB/m de m deg
1 11579, 18 66,87 74,00 -7.13 52,84 9,65 39,47 35,09 Peak 128 88 WERTICAL
11570.40 50,84 54.00 -3.1&6 356,81 9.65 39.47 35.09 Lverage 128 58 WERTICAL
Report Format Version: 02 Page No. :780f 116

FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
_ - IEEE 802.11n MCSO HT20MHz Ch 165 /
Test Engineer | Wen Chao Configurations
Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablefntenna Preamp AfPos  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBuv/m dBu S m dB dBuy 48 dBE/m de r deg
1 11545, 26 58,81 74.00 -<15.19 43,85 9.59 39,44 35,07 Peak 148 358 HORIZONTAL
2 11650.30 44.68 54.00 -9.32 350.72 9.59 3944 35,07 Average 145 358 HORIZONTAL
Vertical
Lindt  Over  Read Cablefntenna Peeamp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBuv/m dBu S m dB dBuy 48 dBE/m de r deg
1 1165040 62.51 74,00 <11.49 48,55 9.59 39,44 35,07 Peak 1ia 95 WERTICAL
2 11651.20 48.36 54.00 -5.864 34.40 9.59 3944 35,07 Average 126 M5 WERTICAL
Report Format Version: 02 Page No. 179 0f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
. . . IEEE 802.11n MCS0 HT40MHz Ch 151 /
Test Engineer | Wen Chao Configurations
Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablefntenna Preamp AfPos  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBuv/m dBu S m dB dBuy 48 dBE/m de r deg
1 11495, 30 62,27 74,00 <11.73 48,15 9.71 39.5@ 35,10 Peak 124 865 HORIZONTAL
2 11509, 30 47.83 54.00 -6.17 33.72 9.71 39,58 35.10 Average 124 86 HORIZONTAL
Vertical
Limit  Over  Read Cablefntenna Preamp AfPos T/Pas
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuifm dBulSm dB  dBuy 4B dB/m de m deg
1 1151@. 19 &3.32 74.00 -9.68 50,21 9.71 39.5@ 35,10 Peak 123 87 WERTICAL
2 11510.30 45,83 54.00 -5.17 34.72  9.71 39.50 35.10 Average 1z3 87 WERTICAL
Report Format Version: 02 Page No. :800f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



PR iy Report No.: FR281404AB
Temperature 22°C Humidity 61%
. . . IEEE 802.11n MCS0 HT40MHz Ch 159 /
Test Engineer | Wen Chao Configurations
Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablesntenna Preangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuy/m dB dBuy dB dB/m dB cm deg
1 115850.50 43.47 54.00 -10.53 29,43 D065 S3T4T 35,08 Average 154 360 HORIZONTAL
2 11605%.50 56,33 74,00 -17.67 42,32 9,63 39,46 35,08 Peak 154 360 HORIZONTAL
Vertical
Lindt  Over  Read Cablesntenna Preangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuy/m dB dBuy dB dB/m dB cm deg
1 11581.50 47.834 54.09 -6.16 33.80 D065 S3T4T 35,08 Average 125 109 VERTICAL
2 11586.5%0 61.47 74,00 -12.5%3 47.43 9.65 39,47 35,08 Peak 125 109 WERTICAL
Report Format Version: 02 Page No. :810f116

FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
_ - IEEE 802.11b CH 1/
Test Engineer | Wen Chao Configurations
Ant. 1 + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt Owver Read Cableintenna Preanp 4/Pos  T/Pos
Fregq Level  Line Lindt Level Loss Factor Factor Remark Pol/Phase
MHZ dBuy/m dBu/m di dBuy di dB/m dE <h deg
1 A4823,68 41,90 T4.00 -32.19 37,44 G, 27 33.39 35,10 Peak lad 55 HORIZCHITAL
Fi 482394 32 859 54 00 -21.11 15.43 G.27 33.39 35.10 Lverage 1649 55 HORIZONTAL
Vertical
Lindt  Owver  Read Cableintenna Preanp 4/Pos  T/Pos
Freq Level  Line Limdt Level Loss Factor Factor Remark Pol /Phase
MHz dBuv'/m dBut /m dB dBuy’ db dB./m dB Al deg
1 4823.,94 37.78 54000 -16.22 33,32 5,27 33.39 35.10 Average 1a2 17 WERTICAL
2 4823,97 43,67 T4.00 -30.33 39,21 5,27 33.39 35.20 Peak 1a2 17 WVERTICAL

Report Format Version: 02
FCC ID: N89-EWW501A1

Page No. :820f 116
Issued Date : Oct. 18, 2012



ST o] Report No.: FR281404AB
Temperature 22°C Humidity 61%
_ - IEEE 802.11b CH 6 /
Test Engineer | Wen Chao Configurations
Ant. 1 + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt Owver Read Cableintenna Preanp 4/Pos  T/Pos
Fregq Level  Line Lindt Level Loss Factor Factor Remark Pol/Phase
MHZ dBuy/m dBu/m di dBuy di dB/m dE <h deg
1 487,71 41,49 T4 99 -32.51 56,90 6.3l 33.48 35,210 Peak 134 4 HORIZCHITAL
Fi 487395 35,10 5400 -15.90 30.5] G.31 33.48 35.10 Lverage 134 din HORIZONTAL
Vertical
Lindt  Over  Read Cableintenna Preanp AfPas  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pol /Phase
MHz dBuv'/m dBut /m dB dBuy’ db dB./m dB Al deg
1 A4873,95 40,584 54000 -13.16 36,25 G331 33.48 35,20 Average 108 1% WERTICAL
2 4874.02 48.18 74.00 -25.85! 43,59 5.31 33.48 35.20 Peak 104 15 WERTICAL
Report Format Version: 02 Page No. :830f 116

FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



ST o] Report No.: FR281404AB
Temperature 22°C Humidity 61%
_ - IEEE 802.11b CH 11/
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt Owver Read Cableintenna Preanp “4/Pos  T/Pos
Freq Level  Line Lindt Level  Loss Factor Factor Remark Pol /Fhase
MHZ dBuv/m dBws Sm dB dBu dB dB/m i3] cn deg
1 402d. 84 45,56 S4.00 -30.44 58,853 G.35 33.58 35.210 Peak 1wy 45 HORIZKMITAL
2 493,96 35,385 54 00 -185.64 30,65 G.35 33.58 35.10 Lverage 16 48 HORIZONTAL
Vertical
Lindt  Over  Read Cableintenna Presng AfPas  T/Pos
Freq Level Line Limdt Level Lass Factor Factoe Remark Pol /Phase
MHZ dBuv/m dBut/m dB dBuy dB  dB/m di ch deg
1 493,93 41,47 54000 -12.53 3674 5.35 33.58 35.10 Average 100 358 VERTICAL
2 4023,095 46,21 F4.00 -27.79 41,48 5.35 33.58 35,20 Peak 100 358 VERTICAL
Report Format Version: 02 Page No. -840f116

FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



Bipe el Report No.: FR281404AB
Temperature 22°C Humidity 61%
; . . IEEE 802.11gCH 1/
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablesntenna Preamg AfPos T/Pas
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHZ dBuss S dBul S dB dBuy dB  dB/m de cm deg
1 4824.04 41.45% 74,800 -32.55 40,11 .31 33,06 35,05 Peak 1600 290 HORIZONTAL
2 4825.67 28.60 54.00 -215.40 27,26 3.31 33.06 35.03 Average 106 299 HORIZONTAL
Vertical
Lindt  Over  Read Cablefntenna Peeamp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBuv/m dBu S m dB dBuy 48 dBE/m de r deg
1 482515 42,40 F4.00 -31.68 41.06 .31 33,06 35,05 Peak 1600 168 WERTICAL
2 48325.72 28.58 54.00 -25.42 27.24 3.31 33.056 35.03 Average 100 168 YERTICAL
Report Format Version: 02 Page No. :850f116

FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
; . . IEEE 802.11gCH 6/
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablefntenna Preanp AfPos T/Pos
Freq Level Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuym dB dBuy dB  dBE/m dfi i deg
1 4374.52 30.64 54.00 -23.36 29,18 3.33 353.16 35.03 Average 100 124 HORIZONTAL
2 4574.84 43,40 T4.00 -30.60 41,4 5.33 33,16 35,05 Peak 1064 14 HORIZONTAL
Vertical
Lindt  Over  Read Cablesntenna Preamg AfPos T/Pas
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHZ dBuss S dBul S dB dBuy dB  dB/m de cm deg
1 AET5.05 0 43011 74,00 -30.89 41.65 .33 33,16 35,05 Peak 1600 188 YERTICAL
2 4875.9% 30.91 54.00 -213.09 29.45 3.33 33.16 35.03 Average 106 188 WERTICAL
Report Format Version: 02 Page No. :860f116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



s Report No.: FR281404AB
Temperature 22°C Humidity 61%
. . . IEEE 802.11gCH 11/
Test Engineer | Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablefntenna Preanp AfPos  T/Pos
Freq Level  Line Limdit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv'/m dBuy/m dB dBuy dB  dBE/m db i deg
1 4923.77 2B.98 S54.00 -25.0r 27.38 3.35 353.26 35.01 Average 104 273 HORIZONTAL
2 4024.85 42,27 T4.00 -31.73F 40,67 3.35 33,26 35,01 Peak 100 273 HORIZONTAL
Vertical
Lindt  Over  Read Cablefntenna Peeamp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBuv/m dBu S m dB dBuy 48 dBE/m de r deg
1 4925.11 41.85 F4.00 -32.15 40,25 3,35 33,26 35,01 Peak 1600 352 WERTICAL
2 4925.64 29.07 54.00 -24.93 27.47 3.35 33.26 35.01 Average 100 352 YERTICAL
Report Format Version: 02 Page No. :870f116

FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
_ - IEEE 802. 11a CH 149/
Test Engineer | Wen Chao Configurations
Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablefntenna Preamp A Pos Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBu S dBul dB dBuy dB  dB/m de m deg
1 11489, 20 S5E.79 74,00 -15.21 44,65 9.71 39.5@ 35,05 Peak 155 350 HORIZONTAL
2 11499, 30 45,80 54.00 =-5.40 31.47 9.71 39.50 35.08 Average 155 360 HORIZONTAL
Vertical
Limit  Over  Read Cablefntenna Preamp £/ Pos Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuifm dBulSm dB  dBuy 4B dB/m de m deg
1 11499, 30 65.77 74,00 =5.23 51.&1 9.71 39.53 35,05 Peak 128 87 WERTICAL
2 11490.850 50,68 54.00 -3.32 36,55 9.71 39.50 35.08 Average 128 87 WERTICAL
Report Format Version: 02 Page No. :880f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
_ - IEEE 802. 110 CH 157 /
Test Engineer | Wen Chao Configurations
Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Limit Over Read Cablefntenna Praanp AfPoz  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuy m dB dBuy/ dB  dB/m dg cm deg
1 1157@.20 42.74 54.00 -11.26 2E.71 9.65 39.47 35.09 Average 128 0 HORIZONTAL
2 11571.80 57.20 74.00 -16.80 43,17  9.65 39.47 35.00 Peak 128 99 HORIZONTAL
Vertical
Limit  Over  Read Cablefntenna Preamp A/Pos  T/Poas
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuifm dBulSm dB  dBuy 4B dB/m de m deg
1 11570, 26 65.66 74.00 =5.33 51.63 9,65 39,47 35,00 Peak 128 @8 WERTICAL
2 11571l.80 S8.44 54.00 -3.56 36,41  9.65 39,47 35.09 Lverage 128 99 WVERTICAL
Report Format Version: 02 Page No. :890f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
. . . IEEE 802. 11a CH 165/
Test Engineer | Wen Chao Configurations
Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablesntenna Preangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuy m dB dButs dB dB./m dB om deg
1 11649, 00 45,10 54.00 -5.90 34.14 9.59 3944 35,07 Average 149 21 HORIZONTAL
2 11645, 30 62,23 7400 -11.77 48.27 9.59 39,44 35,07 Peak 149 21 HORIZONTAL
Vertical
Lindt  Over  Read Cablefntenna Preanp AfPos T/Pos
Freq Level Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuym dB dBuy dB  dBE/m dfi i deg
1 11647. 00 49.51 54.00 ~-4.49 35.55 9.59 3944 35,07 Average 126 193 YERTICAL
11847, 60 64,90 74.00 -9.19 50,94 9.59 39,44 35,07 Peak 126 103 YERTICAL
Report Format Version: 02 Page No. :900f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
. . . IEEE 802. 11ac MCS0 VHT 20MHz
Test Engineer | Wen Chao Configurations
CH 149 /Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt Over Read Cableantenna Preanp L/Pos  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuy/m dB dBuy dB dB/m dB cm deg
1 11499, 530 47.929 54.00 -5.01 33.86 9071 53950 35,08 Average 147 35 HORIZONTAL
2 11499, 80 62,72 74,00 -11.23 48.59 9.71 59,53 35,08 Peak 147 35 HORIZONTAL
Vertical
Limit  Over  Read Cablefntenna Preamp A/Pos  T/Poas
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuvme dBu S m dB dBuy dB  dBE/m db i deg
1 11485.30 65.59 74,00 =5.41 51.449 9,63 39.50 35,05 Peak 129 7 WERTICAL
[ 2 11490.40 50,95 54.00 -3.05 356.82 9.71 39.50 35.08 LAverape 129 87 VERTICAL |
Report Format Version: 02 Page No. :910f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
. . . IEEE 802. 11ac MCS0 VHT 20MHz
Test Engineer | Wen Chao Configurations
CH 157 /Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt Read Cablefntenna Preamp LiPos T/Paos
Freq Level  Line Level Loss Factor Factor Pal/Phase
MHZ dBu S dBul dBuy de m deg
1 1157108 G1.89 7400 47 .85 35,09 Peak 167 308 HORIZONTAL
2 1157140 47.92 54,00 33.89 35.09 Lverage 167 308 HORIZONTAL
Vertical
Lindt Read Cablefntenna Preamp LiPos T/Paos
Freq Level  Line Level Loss Factor Factor Pal/Phase
MHZ dBu S dBul dBuy de m deg
1 11570, 30 63,84 7400 S0, 81 35,09 128 90 WERTICAL
11579.70 50.31 54.00 36,28 35,09 128 0 WERTICAL
Report Format Version: 02 Page No. :920f 116

FCC ID: N89-EWW501A1

Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
. . . IEEE 802. 11ac MCS0 VHT 20MHz
Test Engineer | Wen Chao Configurations
CH165/Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Limit  Over  Read Cablefntenna Preamp AfPos  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHZ dBu S dButSm dB dBuy db dB/m de cm deg
1 116548, 90 G1.22 74.00 -12.78 47.26 9.59 39,44 35,07 Peak 148 313 HORIZONTAL
2 11649, 20 46,83 54.00 =7.17 32,87 9.59 39.44 35.07 Average 148 313 HORIZONTAL
Vertical
Lindt  Over  Read Cablesntenna Preangp A Pos Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuy m dB dButs dB dB./m dB om deg
1 11651.30 48.52 54.09 -5.483 34.56 9.59 3944 35,07 Average 126 109 VERTICAL
2 11651.50 62.64 74,00 -11.34 48,68 9.59 39,44 35,07 Peak 126 109 WERTICAL
Report Format Version: 02 Page No. :930f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



s Report No.: FR281404AB
Temperature 22°C Humidity 61%
. . . IEEE 802. 11ac MCS0 VHT 40MHz
Test Engineer | Wen Chao Configurations
CH 151 /Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindit  Over  Read Cablefntenna Preanp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHZ dBu S dBul dB dBuy dB  dB/m de m deg
1 11511.38 56,01 74,00 -17.99 41.99 9.71 39.5a 35,18 Peak 170 342 HORIZONTAL
2 11511.50 42.40 54.00 -11.60 218,29 9.71  39.50 35,10 Average 17a 342 HORIZONTAL
Vertical
Lindt  Over  Read Cablesntenna Preangp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuy m dB dButs dB dB./m dB om deg
1 11599.50 48,33 54.00 -5.67 34.22 9.71 0 39050 35,10 Average 125 37 WERTICAL
2 11510, 00 62,58 74.00 -11.42 48.47 9.71 539,53 35,10 Peak 128 87 WERTICAL
Report Format Version: 02 Page No. 294 0f116

FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
. . . IEEE 802. 11ac MCS0 VHT 40MHz
Test Engineer | Wen Chao Configurations
CH159/Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Lindt  Over  Read Cablefntenna Preanp AfPos T/Pos
Freq Level Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuv/m dBuym dB dBuy dB  dBE/m dfi i deg
1 11580.5%0 44.66 54.900 -9.34 350.62 9.65 347 35,08 Average 145 34 HORIZONTAL
2 11605, 00 58.69 74,00 -15.31 44,68 9,63 39,46 35,08 Peak 1438 34 HORIZONTAL
Vertical
Limit  Over  Read Cablefntenna Preamp AfPos T/Pas
Freq Level  Line Limit Level  Loss Factor Factor Ramark Pol/Phase
MHz dBuifm dBulSm dB  dBuy 4B dB/m de m deg
1 11581.20 60.48 74,00 <13.52 46,44 9,65 39,47 35,058 Peak 1ia 97 WERTICAL
2 11581.30 46,28 54,00 -7.7r 32,24 9.65 39,47 35.08 Average 1z6 97 WERTICAL
Report Format Version: 02 Page No. :950f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

Temperature 22°C Humidity 61%
; . . IEEE 802. 11ac MCSO VHT 80MHz
Test Engineer | Wen Chao Configurations
CH155/Ant. 4 + Ant. 5 + Ant. 6
Test Date Jul. 25, 2012 Test Mode Mode 1
Horizontal
Linit Qv er Read Cablefntenna Preamp &/Pos  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Pal/Phase
MHz dBuym dBuym dB dBuy db  dBE/m df cm deg
1 11543.28 54.47 74,800 -19.53 40.40 9.67 39.49 35,09 Peak 126 42 HORIZONTAL
2 11561.60 41.45 54.00 -12.55 7.39 9.67 39.48 35.09 Lverage 126 42 HORIZONTAL
Vertical
Limit Over Read Cablesntenna Preang A/Pos  T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Bemark Pol/Phase
MHz dBuv'/m dBut S m dB dButs dB dB/m dB it deg
1 11561.28 44.48 54.00 -9.52 30.492 9.67 539.48 35.09 Lverage 126 1@l VERTICAL
2 11561.44 58,92 74.00 -15.08 44.86 9,67 39.48 35,09 Peak 12 lal 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. Band Edge Emissions Measurement
4.6.1. Limit

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)

0.009~0.490 2400/F(KHz) 300

0.490~1.705 24000/F(KHz) 30

1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

4.6.2. Measuring Instruments and Setting

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

analyzer.
Spectrum Parameter Setting
Attenuation Auto
Span Frequency 100 MHz
RB / VB (Emission in restricted band) 1MHz / 3MHz for Peak, 1 MHz / 10Hz for Average
RB / VB (Emission in non-restricted band) 100 KHz / 300 KHz for Peak

4.6.3. Test Procedures

11. The test procedure is the same as section 4.5.3, only the frequency range investigated is limited to
100MHz around bandedges.

12. In case the emission is fail due fo the used RB/VB is too wide, marker-delta method of FCC Public
Notice DAOO-705 will be followed.

4.6.4. Test Setup Layout

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

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

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

Temperature 21°C Humidity 56.4%
_ - IEEE 802.11n MCSO HT20MHz Ch 1, 6, 11/
Test Engineer Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012
Channel 1
Limdt Owver Read Cableintenna Preamp AifPos  T/Pos
Freq Level  Line Lindt Level  Loss Factor Factor Remark Pol /Phase
MHz dBu/m dBut ‘m dB  dBuy dBE dB/m A6 o deg
1 2IED, 00 G719 74089 -6.51 34,80 4,34 2F. 05 @, 30 Peak 190 341 HURIZCNTEL
2 230000 5r. 69 00 -1.31 20,530 4.34 IF.05 D00 Lverage 108 341 HORIZICNTAL
E 24405, 440 50, 81 4,534 F. 0D 0,00 Peak 1o 341 HORIZCHITAL
4 2415, 20 G7.49  4.38 285.13 0.0 Lverage 105 341 HORIZONTAL

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

Channel 6
Limdt Crver Read Cableintenna Preamp &/Pos  T/Pos
Freq Level Line Lindt Level Loss Factor Factor Remark Pol /Phase
MHz dBuv'/m dBu'/m di dBuy dB dB/m dB <m deg
1 23EG, 80 G344 V4.00  -5.68 35,97 4,32 2B.95 Q.00 Peak lal @ RORIZONTAL
2 2300,00 52,73 54,00 -1.27 D34 4.34 28,05 Q.00 Lyerage 1al 9 HORIZOHTAL
3 2441, 80 75,61 4.3F% 28.1% 0,00 Lverage 1al O HORIZOHTAL
4 2441, &0 a9, 35 4.38 28.18 0. 00 Peak lal @ HORIZMTAL
S 290,70 5,96 T4.00  -9.8d 3F.34 4,42 28.30 9. 00 Peak lal 9 HORIZONTAL
& 491,50 S51.24 54,00 -2.76 18.52 4.42 2530 000 Lverage 1al O HORIZONTAL
ltem 3, 4 are the fundamental frequency at 2437MHz.
Channel 11
Limdt  Over  Read Cableintenna Preanp AifPos  T/Pos
Freq Level Line Limdit Level Loss Factor Factor Remark Pol/Phase
MHZ dBuy m dBu i de dBuy dB B/ e CHb deg
1 2de6. 5B GH. 50 .40 28522 0,80 Lverage 1ok 2 HORIZONTaL
2 2467, H1.82 .40 2522 0. 00 Pealk 10 2 HORTZOHTeL
[ 3 2483.50 5. 55 G400 -1.15 r0. 19 .40 25,26 0. 00 Lverage 106 2 HORIZONTAL
4 286,30 65.87 T74.00 -5.13 33,17 4.40 285.30 0,00 Peak 1o 2 HORIZOHTAL
ltem 1, 2 are the fundamental frequency at 2462 MHz.
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Temperature 21°C Humidity 56.4%
; . . IEEE 802.11n MCSO HT40MHz Ch 3, 6, 9/
Test Engineer Wen Chao Configurations
Ant. 1 + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012
Channel 3
Limdt  Over  Read Cabledntenna Presnp AfPos  T/Pos
Freg Level Line Limdt Level  Loss Factor Factor Remark Fol/Phase
MHZ dBuvm dBuy S dB dBuy dB B d& o] deg
1 FIEFE. 40 527 S4.00 -1.23 HA39 d. 34 28.05 0,00 Lverage 1a1 337 HORIZONTAL
2 130,00 TO.9F 74,00 -3.02 3IH.50  4.34 25,05 0.00 Peak 101 337 HORIZOMTAL
3 218, 20 S, 5 .36 28.13 0,00 Average 1a1 337 HORIZONTAL
E) 2423.440 7702 4,36 28.13 0. 00 Peak 1a1 337 HORIZONTAL

ltem 3, 4 are the fundamental frequency at 2422 MHz.

Channel 6
Lindt Over Fead Cabletntenna Preanp &/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark FPal/Phase
MHz dBuv/m dBut S m dB dBuv dB  dBE/m dB m deg
1 2389.36 67,13 4,00 -6.87 36,75 2,21 ME.1T7 0 Q.00 Peak 108 15 HORIZONTAL
2 2390,00  51.45 54000 -2.55 l.oo 1.k IE.1T 0 Q.00 Lverage 109 15 HORIZOHTAL
E 2435.7 67,23 2.23 1829 Q.00 Average 106 15 HORIZONTAL
B 2435.72 50,53 2,23 XE.29 Q.80 Peak 168 15 HORIZONTAL
5 2483.50 46.45 54.00 -7.55 15,81 2.2 2B.3E Q.00 Average 100 15 HORIZONTAL
5] 2484.78 59,90 74,00 -14.10 29,26 .26 218.38 Q.20 Peak 100 15 HORIZONTAL
ltem 3, 4 are the fundamental frequency at 2437MHz.
Channel 9
Lindt  Quver  Read Cabletntenna Preang LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBu S m dBuy S m dB dBuy dé  dBE/m di £m deg
1 2450.40 G35, 83 o BE.29 Q.00 Average 14 15 HORIZONTAL
2 2451, @ 77,05 2,24 IB.33 O, 30 Peak 1oa 16 HORIZOHNTAL
E 2484.14 65.9%5 T4.00 -5.03 35.32 2.2 18.38 Q.80 Peak 100 16 HORIZOHTAL
-1 2485.42 S50.63 54.00 =3.37 19,95 2.26 18.42 Q.20 Average 100 16 HORIZONTAL
ltem 1, 2 are the fundamental frequency at 2452 MHz.
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Temperature 21°C Humidity 56.4%
. . . IEEE 802.11b CH 1, 6, 11/
Test Engineer Wen Chao Configurations
Ant. 1 + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012
Channel 1
Limit ©Over Read Cabletntenna Preang Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Faol/Phase
MHz dBu S m dBuy S m dB dBuy dé  dBE/m di £m deg
1 390,00 52,49 54,00 -1.51 22,10 r.i2 28,17 0,00 Average 14 13 HORIZONTAL
2 2390,00 62,51 74,00 -11.49 32,12 2.2 I8.1T a, 0 Peak 1oa 13 HORIZONTAL
E 2411, 04 57.32 2.22 28.21 Q.80 Peak 100 13 HORIZOHTAL
4 2411. 20 53.50 2.22 25.11 Q.20 Average 100 13 HORIZOHTAL
ltem 3, 4 are the fundamental frequency at 2412 MHz.
Channel 6
Limat Over FRead Cablefntenna Preamp {Pos  T/Pos
Freq Level Lime Limdt Level Loss Factor Factor Remark Pol /Phase
Mz dBuv/m dBu /m di dBuy dB dBm dis om deg
1 2IEE, 00 63,57 V4,09 -19.43 31,18 4,34 2. 05 2. 00 Peak 101 351 HORIZIOITAL
2 2300, 00 50,77 5409 -3.23 18,38 4,34 28.05 0. 00 Lverage lal 351 HRORIZONTAL
3 2434, 20 al. 48 4,36 2818 0. 00 Lverage 1a1 351 RORIZCNTAL
4 2450, k0 av.a0 4,36 218.1% Q. 0b Peak 1wl 321 HRORILIZONTAL
B HMET. 50 62,63 V4,00 -11.37 39,91 4,42 28.30 Q.00 Peak 1al 351 HORIZONTAL
) HMES.TO 49,25 54 00 -4.75 16,53 4,42 28.30 0.00 Lverage 1 351 HORIZONTAL
ltem 3, 4 are the fundamental frequency at 2437 MHz.
Channel 11
Limit  Over  Read Cablefntenna Preanp AfPos T/Pos
Freg Level Line Limit Level  Loss Factor Factor Remark FPol/Phase
MHZ dBus/m dBulm dB dBuy dB dB/m dB m deg
1 2461, 20 §2.75 2.2 R332 0,00 Lverage 119 360 HORIZONTAL
s 2462, 06 B, 2,24 XH.33 Q.00 Peak 119 358 HORIZONTAL
3 2483.5%0 52.54 54.00 -1.46 21.90 2.26 28.38 9.0 Average 119 360 HORIZONTAL
-} 248398 4,85 T4.00  -9.15% 34,21 .26 28,38 2. 20 Peak 119 60 HORIZONTAL
ltem 1, 2 are the fundamental frequency at 2462 MHz.
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Temperature 21°C Humidity 56.4%
. . . IEEE 802.11gCH 1, 6,11/
Test Engineer Wen Chao Configurations
Ant. T + Ant. 2 + Ant. 3
Test Date Jul. 25, 2012
Channel 1
Limit  Over  Read Cablefntenna Preamp AfPos  T/Pos
Fregq Level  Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHZ dBus/m dButSm dB dBuy db dB/m de o deg
1 2390.00 52.43 5400 -1.57 22 o4 2,22 28,17 Q.00 Average 1oy 15 HORIZOHTAL
2 2390.00 54,25 74,00 -9.75% 33,86 2,22 IR.17 Q.30 Peak 100 15 HORIZONTAL
3 2413, 28 71.21 2,22 IE.21 0.00 Average 104 15 HORIZONTAL
-4 2415, 2% Gr.ode 2.22 28,21 Q.00 Peak 100 15 HORIZONTAL

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

Channel 6

Lindt Owver Read Cabledntenna Preamp AfPos T/Pos
Freq Level Lime Limit Level Lass Factor Factor Renark Pal/Phase

MHZ dBuvm dBuSm de dBuy dB dB/m di < deg
1 d3Te.E0 51083 54,00 -1.17 30.50  4.32 5.0l 0,90 Lverage lal 337 HORIZOATAL
2 FITT. D Bh.B9 T4 00 -5.31 33,36 4,32 25.01 . Bh Peak lal 337 HORIZONMTEL
3 2434, 58 T d.3m 2518 0,00 Lverage 1al 337 HORIZOHTEL
a4 2435, 00 o, 39 .36 28518 0. 30 Peak 1al 337 HORIZONTEL
5 HE3.50 50,35 54,00 -3.65 17,69 .40 25,26 0,00 Average 1al 337 HORIZOHTEAL
& B4, T BE.O7 74,00 -5.93 35,41 4040 2E.26 Q.00 Peak 1al 337 HORIZONTAL

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

Channel 11
Limit  Over Read Cableintenna Presng A/Pas T/Pos
Frreq Level  Line Limdt Level  Loss Factor Factor Remark Pol /FPhase
MHz dBuyv S me dBuey e Fi [+] A8y dB dB S m Fil ] £Hn deg
1 2459, 50 B0 RE 4035 2§.22 9. 00 Lverage 1 337 VERTICAL
2 2460, 0O 2.4l 4035 25,22 0, 00 Peak Lo 337 VERTICAL
3 FEZ. 50 52041 54000 =1.59 19,75 4,040 285,16 0,00 sverage 106 337 VERTICAL
e} FESZ.50 455 T4.00 -9.45 31,59 4,40 28H.16 0,00 Peak 10 337 VERTICAL

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

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

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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For Emission not in Restricted Band
Plot on Configuration IEEE 802.11n MCS0 HT20MHz / Ant. 1+ Ant. 2 + Ant. 3 /2412 MHz
® “RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 37.46 dB
Ref 97 dBpv “Att O dB SWT 10 ms 30.000000000 MHz
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Plot on Configuration IEEE 802.11n MCS0 HT20MHz / Ant. 1+ Ant. 2 + Ant. 3 / 2462 MHz
® “RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 53.75 dB
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Plot on Configuration IEEE 802.11n MCS0 HT40MHz / Ant. 1+ Ant. 2 + Ant. 3 / 2422 MHz
® “RBW 100 kHz Delta 1 [T1 ]

*VBW 300 kHz 37.57 dB
Ref 97 dBuv “Att O dB SWT 20 ms 40.000000000 MHz
Marker| 1 [T1 ||
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Date: 5.JUL.2012 12:26:43
Plot on Configuration IEEE 802.11n MCS0 HT40MHz / Ant. 1+ Ant. 2 + Ant. 3 / 2452 MHz
® “RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 44 .73 dB
Ref 97 dBuv “Att O dB SWT 20 ms -58.400000000 MHz
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Plot on Configuration IEEE 802.11b / Ant. 1+ Ant. 2 + Ant. 3 /2412 MHz
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Plot on Configuration IEEE 802.11b / Ant. 1+ Ant. 2 + Ant. 3/ 2462 MHz
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Plot on Configuration IEEE 802.11g/Ant. 1+ Ant. 2 + Ant. 3 /2412 MHz
® “RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 34.94 dB
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Plot on Configuration IEEE 802.11g/ Ant. 1+ Ant. 2 + Ant. 3 / 2462 MHz
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Plot on Configuration IEEE 802.11n MCS0 HT20MHz / Ant. 4+ Ant. 5 + Ant. 6 / 5745 MHz
® “RBW 100 kHz Delta 1 [T1 ]
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Plot on Configuration IEEE 80211n MCSO HT20MHz / Ant. 4+ Ant. 5 + Ant. 6 / 5825 MHz
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Plot on Configuration IEEE 802.11n MCS0 HT40MHz / Ant. 4+ Ant. 5 + Ant. 6 / 5755 MHz
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Plot on Configuration IEEE 80211n MCSO HT40MHz / Ant. 4+ Ant. 5 + Ant. 6 / 5795 MHz
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Plot on Configuration IEEE 802.11a/ Ant. 4+ Ant. 5 + Ant. 6 / 5745 MHz
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Plot on Configuration IEEE 80211a/ Ant. 4+ Ant. 5 + Ant. 6 / 5825 MHz
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Plot on Configuration IEEE 802.11ac MCSO VHT 20MHz / Ant. 4+ Ant. 5 + Ant. 6 / 5745 MHz
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Plot on Configuration IEEE 802.11ac MCSO VHT 20MHz / Ant. 4+ Ant. 5 + Ant. 6 / 5825 MHz

@ *RBW 100 kHz Delta 1 [T1 ]

“VBW 300 kHz 46.64 dB
Ref 83 dBuv “Att O dB SWT 20 ms —29.200000000 MHz
[ g0_Offket —14]dB Marker[ 1 [T1 |
24.P6 dBpv
1

D1 71.6[ dBp 5|-851800p00 GHz

W\‘ /IWKH\
I AL

F2

Center 5.859 GHz 20 MHz/ Span 200 MHz

Date: 5.JUL.2012 10:54:54

Report Format Version: 02 Page No. 109 of 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



el Report No.: FR281404AB
Plot on Configuration IEEE 802.11ac MCS0 VHT 40MHz / Ant. 4+ Ant. 5 + Ant. 6 / 5755 MHz
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Plot on Configuration IEEE 802.11ac MCS0 VHT 40MHz / Ant. 4+ Ant. 5 + Ant. 6 / 5795 MHz
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Plot on Configuration IEEE 802.11ac MCSO VHT 80MHz / Ant. 4+ Ant. 5 + Ant. 6 / 5775 MHz

@ *RBW 100 kHz Delta 1 [T1 ]

“VBW 300 kHz 30.50 dB
Ref 83 dBuv “Att O dB SWT 50 ms 31.000000000 MHz
[ go_Offket —14]dB Marker| 1 [T1 |

34.H9 dBuv
5. 718000p00 GHz

1
D1 65.4/9 dBu
60 by LVL
50
40
1
D2 35.49 dBp 5
-30 it
3DB
.20 In

W T T WMWM

0

I-10 H

Center 5.775 GHz 50 MHz/ Span 500 MHz

Date: 5.JUL.2012 11:47:03

Report Format Version: 02 Page No. 111 0f116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



Report No.: FR281404AB

SPORTON LAB.

4.7. Antenna Requirements

4.7.1. Limit

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

that must be professionally installed.

4.7.2. Antenna Connector Construction

Please refer to section 3.3 in this test report; antenna connector complied with the requirements.

Report Format Version: 02 Page No. :1120f 116
FCC ID: N89-EWW501A1 Issued Date : Oct. 18, 2012



SPORTON LAB.

Report No.: FR281404AB

5. LIST OF MEASURING EQUIPMENTS

. - libration
Instrument Manufacturer | Model No. Serial No. | Characteristics Ca thufe o Remark
EMI Test Receiver R&S ESCS 30 100377 OkHz ~ 2.75GHz | Sep. 14,2012 | conducton
(CO01-CB)
LISN FC.C. FCC-LISN-50-16-2 04083 150kHz ~ 100MHz | Nov. 14,2011 | Cconduction
(CO01-CB)
Conduction
V- LISN Schwarzbeck NSLK 8127 8127-478 9K ~ 30MHz Jun. 22, 2012
(CO01-CB)
Conduction
PULSE LIMITER R&S ESH3-22 100430 9K~30MHz Feb. 03, 2012
(CO01-CB)
COND Cable Woken Cable 01 0.15MHz~30MHz | Dec. 4, 2011 Conduction
(CO01-CB)
BILOG ANTENNA Schaffner CBL6112D 22021 20MHz ~2GHz | Jan. 11,2012 Radiation
(03CHO1-CB)
Horn Antenna EMCO 3115 00075790 750MHz~18GHz | Nov. 25, 2011 Radiation
(03CHO1-CB)
Radiation
Horn Antenna SCHWARZBEAK BBHA 9170 BBHA9170252 | 15GHz ~40GHz | Nov. 22, 2011
(03CH01-CB)
Pre-Amplifier Agilent 8449B 3008A02310 | 1GHz ~26.5GHz | Nov. 29, 2011 Radiation
(03CH01-CB)
Pre-Amplifier WM TF-130N-R1 923365 26.5GHz ~ 40GHz | Jul. 31, 2012 Radiation
(03CH01-CB)
Spectrum analyzer R&S FSP40 100056 9KHz~40GHz Nov. 03, 2011 Radiation
(03CH01-CB)
EMI Test Receiver R&S ESCS 30 100355 9KHz ~ 2.75GHz | Mar. 20, 2012 Radiation
(03CHO1-CB)
. Radiation
Loop Antenna Teseq HLA 6120 24155 9 kHz - 30 MHz Sep. 09, 2011 (03CH01-CB)
Radiation
Turn Table INN CO CO 2000 N/A 0 ~ 360 degree N/A (03CHO1-CB)
Antenna Mast INN CO C02000 N/A 1m-4m N/A (0533'3‘??35)
Radiation
RF Cable-low Woken Low Cable-1 N/A 30 MHz - 1 GHz Nov. 17, 2011
(03CHO1-CB)
) Radiation
RF Cable-high Woken High Cable-1 N/A 1 GHz - 26.5 GHz | Nov. 17, 2011
(03CHO1-CB)
) Radiation
RF Cable-high Woken High Cable-2 N/A 1GHz-26.5GHz | Nov. 17,2011
(03CHO1-CB)
Radiation
RF Cable-high Woken High Cable-3 N/A 1 GHz-40 GHz Nov. 17, 2011
(03CHO1-CB)
) Radiation
RF Cable-high Woken High Cable-4 N/A 1 GHz - 40 GHz Nov. 17, 2011
(03CHO1-CB)
Signal analyzer R&S FSV40 100979 9KHz~40GHz Sep. 26,2011 | Cconducted
(THO1-CB)
Temp. and Humidity - Conducted
Ten Billion TTH-D3SP TBN-931011 -30~100 degree | Jun. 05, 2012
Chamber (THO1-CB)
Thermo-Hygro Conducted
N/A HC 520 #1 15~70 degree Nov. 02, 2011
Meter (THO1-CB)
Signal Generator R&S SMR40 100302 10MHZ-40GHz | Nov. 22,2011 | conducted
(THO1-CB)
. Conducted
RF Power Divider HP 11636A 00306 2GHz ~ 18GHz N/A
(THO1-CB)
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Instrument Manufacturer | Model No. Serial No. | Characteristics Cq:gﬁg'on Remark
RF Power Splitter Anaren 44100 1839 2GHz ~ 18GHz N/A Conducted
(THO1-CB)
. Conducted
RF Power Splitter Anaren 42100 17930 2GHz ~ 18GHz N/A
(THO1-CB)
Signal generator R&S SMU200A 102782 10MHz-40GHz | Jun. 07,2012 | Cconducted
(THO1-CB)
Horn Antenna COM-POWER AH-118 071187 1GHz —18GHz | May 09, 2012 Conducted
(THO1-CB)
Horn Antenna COM-POWER AH-118 071042 1GHz — 18GHz Nov. 01, 2011 Conducted
(THO1-CB)
. Conducted
RF Cable-high Woken High Cable-7 - 1 GHz - 26.5 GHz Nov. 17, 2011
(THO1-CB)
. Conducted
RF Cable-high Woken High Cable-8 - 1 GHz - 26.5 GHz Nov. 17, 2011
(THO1-CB)
) Conducted
RF Cable-high Woken High Cable-9 - 1 GHz - 26.5GHz | Nov. 17, 2011 Y
(THO1-CB)
) Conducted
RF Cable-high Woken High Cable-10 - 1 GHz - 26.5GHz | Nov. 17, 2011 4
(THO1-CB)
) Conducted
RF Cable-high Woken High Cable-11 - 1 GHz - 26.5GHz | Nov. 17, 2011 4
(THO1-CB)
. Conducted
RF Cable-high Woken High Cable-12 - 1GHz—-26.5GHz | Nov. 17, 2011
(THO1-CB)
. Conducted
RF Cable-high Woken High Cable-13 - 1GHz—-26.5GHz | Nov. 17, 2011
(THO1-CB)
Power Sensor Anritsu MA2411B 0917223 300MHz~40GHz Nov. 01, 2011 Conducted
(THO1-CB)
Power Meter Anritsu ML2495A 1035008 300MHz~40GHz | Nov. o1, 2011 | Cconducted
(THO1-CB)
Note: Calibration Interval of instruments listed above is one year.
Note: “*” 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 1 886-2-2696-2468
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 1 886-2-2631-4739
FAX : 886-2-2631-9740

JUNGHE ADD : 7Fl, No. 758, Jungjeng Rd., Junghe City, Taipei, Taiwan 235, R.O.C.
TEL 1 886-2-8227-2020
FAX : 886-2-8227-2626

NEIHU ADD : 4Fl., No. 339, Hsin Hu 2" Rd., Taipei 114, Taiwan, R.O.C.
TEL 1 886-2-2794-8886
FAX . 886-2-2794-9777

JHUBEI ADD : No.8, Lane 724, Bo-qi St., Jhubei City, HsinChu County 302, Taiwan, R.O.C.
TEL 1 886-3-656-9065
FAX : 886-3-656-9085
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7. TAF CERTIFICATE OF ACCREDITATION

TAF
MEZAZE

Taiwan Accreditation Foundation

Certificate No. : L1190-110702

Certificate of Accreditation

This is to certify that

Sporton International Inc.

EMC & Wireless Communications Laboratory

No.52, Hwa Ya 1st Road, Hwa Ya Technology Park, Kwei-Shan Hsiang, Tao Yuan Hsien,
Taiwan, R.O.C.

is accredited in respect of laboratory

Accreditation Criteria - ISO/IEC 17025:2005

Accreditation Number : 1190

Originally Accredited ¢ December 15, 2003

Effective Period © January 10, 2010 to January 09, 2013

Accredited Scope : Testing Field, see described in the Appendix

Specific Accreditation 1 Accreditation Program for Designated Testing Laboratory
Program for Commodities Inspection

Accreditation Program for Telecommunication Equipment
Testing Laboratory

Accreditation Program for BSMI Mutual Recognition
Arrangment with Foreign Authorities

&d ~san (hen

Jay-San Chen
President, Taiwan Accreditation Foundation
Date @ July 02, 2011

P1, total 22 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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