CTK Co., Ltd.

K 386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea

CTK Co., Ltd.

Tel: +82-31-339-9970 Fax: +82-31-339-9855

www.e-ctk.com

Test Report No.
Date of Issue
FCC ID
Model/Type No.
Kind of Product
Applicant

Applicant Address

Manufacturer

Manufacturer Address

Contact Person
Telephone
Received Date
Test period

Test Results

TEST REPORT For FCC

CTK-2012-00697
July 17, 2012
ORI-SPES70W
SPES 70W

SPES

KMW INC.

183-6 Youngchun-ro, Dongtan-myun, Hwasung-si, Kyungki-do,
Republic of Korea

KMW INC.

183-6 Youngchun-ro, Dongtan-myun, Hwasung-si, Kyungki-do,
Republic of Korea

Sung Seok / Principal Research Engineer
+82-31-370-8621

March 27, 2012

Start : March 29, 2012 End : July 16, 2011

X In Compliance [] Not in Compliance

The test results presented in this report relate only to the object tested.

Tested by

Y T Lee

Reviewed by

b J. P

Young-taek, Lee
Test Engineer
Date: July 17, 2012

Young-Joon, Park
Technical Manager
Date: July 17, 2012

Test Report No.: CTK-2012-00697

Date: July 17, 2012

Page 1 of 55

This Report shall not be reproduced except in full without the written approval of CTK

Form No.: CTK-RF-EF-Part15 Subpart C(Rev.2)



CTK Co., Ltd.
K 386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea

Tel: +82-31-339-9970 Fax: +82-31-339-9855

CTK Co., Ltd. www.e-ctk.com

REPORT REVISION HISTORY

Date Revision Page No
July 17, 2012 Issued (CTK-2012-00697) All

This report shall not be reproduced except in full, without the written approval of
CTK Co., Ltd. This document may be altered or revised by CTK Co., Ltd. personnel
only, and shall be noted in the revision section of the document. Any alteration of
this document not carried out by CTK Co., Ltd. will constitute fraud and shall nullify

the document.

Test Report No.: CTK-2012-00697 Page 2 of 55
Date: July 17, 2012

This Report shall not be reproduced except in full without the written approval of CTK
Form No.: CTK-RF-EF-Part15 Subpart C(Rev.2)



Tel: +82-31-339-9970 Fax: +82-31-339-9855
www.e-ctk.com

CTK Co., Ltd.
K 386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea

CTK Co., Ltd.

TABLE OF CONTENTS

REPORT REVISION HISTORY Luuutiititiititseensenasnssasssssanssnssnssesnsrnssesesnssansansansanssnssnsnnmnnmnes 2
1.0 General ProdUuct DesSCriplion ... e e e e aas 4
1.1 QTS B =T [ U= Lo 4
1.2 DeVvice ModifiCatioNS. vt e e 5
1.3 PeriPhEral DEVICES ..viuiitiitiii ittt e e e e e e e e 7
1.4 Calibration Details of Equipment Used for Measurement .......ccciviiiiiiiiiiiii i i s 7
1.5 L= o =T 1 11 7
1.6 Laboratory Accreditations and LiStingS.......ccviiiiiiiiiii i e e ea 8
2 SUMMANY Of LSSt s 9
2.1 Technical CharacteristiC TeSt ..uiii i e anes 10
2.1.1  6dB BandwWidth ....uiieiiiii i s 10
2.1.2  Maximum peak Conducted Output POWEr ........oiiiiiiiiiiiii e 20
2.1.3  Power SpeCtral DeNSitY uuiiiiiiiii i 22
2.1.4 Band - @00 ittt 32
2.1.5 Field Strength of EMISSIONS .....eneiiii e 45
L= W - | > 46
2.1.6  AC Conducted EMIiSSiONS . .uuiiiiiiiiiitiie et aeaanes 52
APPENDIX A - Test Equipment Used FOr TeSES ..uviiiiiiiiiii it i ssevesnesnesnnnnnsnnaneans 55
Test Report No.: CTK-2012-00697 Page 3 of 55

Date: July 17, 2012

This Report shall not be reproduced except in full without the written approval of CTK
Form No.: CTK-RF-EF-Part15 Subpart C(Rev.2)



Gk

CTK Co., Ltd.

CTK Co., Ltd.

Tel: +82-31-339-9970

386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea
Fax: +82-31-339-9855

www.e-ctk.com

1.0 General Product Description

Equipment model name

SPES 70W

Serial number

Prototype

EUT condition

Pre-production, not damaged

Frequency Range

2412 MHz - 2462 MHz

Type of Modulation

802.11g/n : OFDM

802.11b : 14.12 dBm
RF output power 802.11g : 10.41 dBm
802.11n : 9.93 dBm
Number of channels 11
Channel Spacing 5 MHz
802.11b:11/5.5/2/ 1 Mbps
Transfer Rate 802.11g:54/48 /36 /24 /18 /12 /9 / 6 Mbps
802.11n : up to 300 Mbps
802.11b : DSSS

Duty cycle TX power

1.0

Power Source

DC 48V

Antenna Type

Dipole antenna

Antenna Gain

Ant0, Antl : 5.57 dBi

1.1 Tested Frequency

802.11b, 802.11g, 802.11n (Ant0, Antl)

LOW MID HIGH
Frequency (MHz) 2412 2437 2462
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The Pririe Leader of Global

1.2 Device Modifications

The following modifications were necessary for compliance and was applied

by applicant.

Core Manufacturer Part No. Number of
turns
TAEJIN INT TR14-13-11 2 Turns
Component Part No. Number of
Manufacturer turns
Dongiltech CL2-F16-12R PASS

Ground reinforcement

Test Report No.: CTK-2012-00697
Date: July 17, 2012

Page 5 of 55

This Report shall not be reproduced except in full without the written approval of CTK

Form No.: CTK-RF-EF-Part15 Subpart C(Rev.2)




386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea
Tel: +82-31-339-9970 Fax: +82-31-339-9855
www.e-ctk.com

K CTK Co., Ltd.

CTK Co., Ltd.

The Prine Leaderof Globa Regulator Corfcaion

Gasket tape

Test Report No.: CTK-2012-00697 Page 6 of 55
Date: July 17, 2012

This Report shall not be reproduced except in full without the written approval of CTK
Form No.: CTK-RF-EF-Part15 Subpart C(Rev.2)



Tel: +82-31-339-9970 Fax: +82-31-339-9855
CTK Co., Ltd. www.e-ctk.com

The Prine Laderof Glbal Regaltory Corifcaion

CTK Co., Ltd.
K 386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea

1.3 Peripheral Devices

Device Manufacturer Model No. Serial No.
AC/DC ADAPTOR1 MEAN WELL Enterprises Co., Ltd. | HLG-80H-24A -
Note PC Samsung Electronics Co., Ltd. | NT-R60QY Z29GJ93GS302109B
AC/DC ADAPTOR2 Samsung ELECTRO-MECHANICS | AD-6019 -
PoE Switch NETGEAR Inc. FS108P 1DL29A3B007C9
PoE Switching Adapter NETGEAR Inc. DSA-0421S-50 -
Notebook Computer Samsung Electronics Co,. Ltd. SP20 G86791BW400177
DONGGUAN SAMSUNG
AC ADAPTER ELECTRO-MECHANICS CO., AD-9019M -
LTD.

1.4 Calibration Details of Equipment Used for Measurement
Test equipment and test accessories are calibrated on regular basis. The maximum
time between calibrations is one year or what is recommended by the manufacturer,
whichever is less. All test equipment calibrations are traceable to the Korea Research
Institute of Standards and Science (KRISS), therefore, all test data recorded in this
report is traceable to KRISS.

1.5 Test Facility
The measurement facility is located at 386-1, Ho-dong, Cheoin-gu, Yongin-si,
Gyeonggi-do, 449-100, Korea. The sites are constructed in conformance with the
requirements of ANSI C63.7, ANSI C63.4 and CISPR Publication 22.
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1.6 Laboratory Accreditations and Listings

Country Agency Scope of Accreditation Logo
USA FCC 3m & 10 m OATS, 3 m & 10 m SAC and
Conducted Test Site to perform FCC Part C
15/18 measurements m
805871
JAPAN VCCI 10 m OATS, 3 m & 10 m SAC and

Conducted Test Site

VEI

R-948, C-986, T-1843

KOREA KCC | EMI (10 m OATS, 10 m SAC and Conducted
Test Site) /"’
EMS (ESD, RS, EFT/Burst, Surge, CS, T

Magnetic, Dips and Interruptions) '(C

No. 51, KR0025

International KOLAS EMC
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2 Summary of tests

FCC Part L - Status
Section(s) Parameter Limit Test Condition (note 1)
15.247(a) 6 dB Bandwidth > 500 kHz C
15.247(b) Maximum Output Power < 1 Watt C
Conducted Spurious
15.247(d) emission > 20 dBc Conducted C
15.247(d) Band Edge > 20 dBc C
15.247(e) Trans_mltter Power Spectral < 8 dBm @ 3 kHz C
Density C
15.209 Field Strength of Harmonics 15.209(a) Radiated C
15.207 AC Conducted Emissions 15.207(a) Line Conducted C

Note 1: C=Complies NC=Not Complies NT=Not Tested NA=Not Applicable

Note 2: The data in this test report are traceable to the national or international standards.

The sample was tested according to the following specification:
- FCC Part 15.247, ANSI C63.4-2003
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2.1 Technical Characteristic Test

2.1.1 6dB Bandwidth

Procedure:

The bandwidth at 6dB below the highest in-band spectral density was measured with a
spectrum analyzer connected to the antenna terminal, while EUT is operating in transmission
mode at the appropriate frequencies.

After the trace being stable, Use the marker-to-peak function to set the marker to the peak
of the emission. Use the marker-delta function to measure 6dB down one side of the emission.
Reset the marker-delta function, and move the marker to the other side of the emission, until
it is ( as close as possible to ) even with the reference marker level. The marker-delta reading
at this point is the 6 dB bandwidth of the emission.

The spectrum analyzer is set to:

Center frequency = the highest, middle and the lowest channels
RBW = 100 kHz Span = 40 MHz
VBW = 100 kHz (VBW = RBW) Sweep = auto

Trace = max hold Detector function = peak

Measurement Data:

Test mode : 802.11b

Mod Frequency Channel Test Results
ode (MHz) No. Measured Bandwidth
(MHz) Result
2412 1 11.20 Complies
802.11b 2437 6 11.53 Complies
2462 11 11.54 Complies
Test mode : 802.11¢g
Mod Frequency Channel et R
ode (MHz) No. Measured Bandwidth
(MHz) Result
2412 1 16.40 Complies
802.11g 2437 6 16.41 Complies
2462 11 16.41 Complies
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Test mode : 802.11n (Ant0)

Mod Frequency Channel Test Results
oce (MHz) No. Measured Bandwidth I
(MHz) Result
2412 1 16.81 Complies
802.11n
(Ant0) 2437 6 16.96 Complies
n
2462 11 16.60 Complies
Test mode : 802.11n (Antl)
Mod Frequency Channel Test Results
ode (MHz) No. Measured Bandwidth |
(MHz) Result
802.11 2412 1 16.62 Complies
.11n
(Ant1) 2437 6 17.07 Complies
n
2462 11 16.71 Complies

Minimum Standard:

6 dB Bandwidth > 500kHz

See next pages for actual measured spectrum plots.
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802.11b

T Agilent Spectrum Analyzer - Occupied BW

[SE

Marker

| s0g |
1 2.4139 GHz

Input: RF

| AC | SEMSEINT] |
Center Freq: 2.412000000 GHz
) Trig:Free Run Avg|Hold:-10/10

#Atten: 40 dB

ALIGNAUTD | 04:32:52 PM Jul 14, 2012

Radio Std: Nene

Marker

#IFGain:Low Radio Device: BTS

SelectMarker’
1

Ref 10 dBm |

Normal
| |

Deita
|
Off

Center 2412 GHz Span 40 MHz

#Res BW 100 kHz #VBW 100 kHz Sweep B6.267 ms

Occupied Bandwidth Total Power

14.671 MHz

13.409 kHz
11.20 MHz

19.71 dBm

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

IMSG

T Agilent Spectrum Analyzer - Occupied BW
| sS09

Freq 2.4

5]

Recall

| AC | SEMSEINT] |
Center Freq: 2.437000000 GHz
) Trig:Free Run Avg|Hold:>10/10

#Atten: 40 dB

ALIGHAUTD | 04:34:10 PM Jul 14, 2012

Radio Std: None

Radio Device: BTS “

| |
37000000 GHz

Input: RF

Center

L
#IFGain:Low

Bef 10 dBm

Data|
(Import) >
Trace 1

Span 40 MHz

Sweep 6.267 ms

Center 2.437 GHz

#Res BW 100 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

14.674 MHz

8.034 kHz
11.53 MHz

20.02 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-6.00 dB

STATUS
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802.11b

T Agilent Spectrum Analyzer - Occupied BW

[ | s09 | | | AC | SENSEINT] I ALIGHMAUTED | 04:34:42 PM Jul 14, 2012
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
Input: RF 5 Trig: Free Run Avg|Hold:-10/10
#IFGain:Low #Atten: 40 dB

Trace/Detector

Radio Device: BTS

Ref 10 dBm

Clear Write

Center 2.462 GHz i i ) } i " Span40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep B6.267 ms

Occupied Bandwidth Total Power 19.42 dBm
14.669 MHz

Transmit Freq Error -4442 Hz OBW Power
x dB Bandwidth 11.54 MHz x dB
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802.11g

Tl Agilent Spectrum Analyzer - Occupied BW @@@
& | soe | | | AC | SEMSEINT] | ALIGHALTD | 04:41:42 PM Jul 14, 2012
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Import Data
Input: RF 5 Trig: Free Run Avg|Hold:-10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Bl 10.dBm

Center 2412 GHz - i ‘ N " Span40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep B6.267 ms

Occupied Bandwidth Total Power 16.00 dBm
16.322 MHz

Transmit Freq Error =13556 Hz OBW Power 99.00 %

x dB Bandwidth 16.40 MHz xdB -6.00 dB

IMSG STATUS

T Agilent Spectrum Analyzer - Occupied BW

X! | sie | | | AC | SEMNSEINT] |
Center Freq 2.437000000 GHz Center Freq: 2437000000 GHz
Input: RF 5 Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 40 dB

ALIGHMAUTD | 04:40:50 PM Jul 14, 2012

Trace/Detector

Radio Device: BTS

Bef 10 dBm

Clear Write

Average

Max Hold

Center 2437 GHz - Span 40 NiHz Min Hold
#Res BW 100 kHz #/BW 100 kHz Sweep 6.267 ms

Occupied Bandwidth Total Power 15.91 dBm Detector
Average ¥

16.327 MHz Man

Transmit Freq Error -15206 Hz OBW Power 99.00 %
x dB Bandwidth 16.41 MHz x dB -6.00 dB
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802.11g

T Agilent Spectrum Analyzer - Occupied BW

[ | sie | | | AC | SENSEINT] | ALIGNAUTD | 04:3G:43 PM Jul 14, 2012
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None TracelDetector
Input: RF 5 Trig: Free Run Avg|Hold:-10/10
#IFGain:Low #Atten: 40 dB

Radio Device: BTS

Ref 10 dBm

Clear Write

Center 2.462 GHz - i ) ‘ N " Span40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep B6.267 ms

Occupied Bandwidth Total Power 15.83 dBm
16.316 MHz

Transmit Freq Error =17596 Hz OBW Power 99.00 %
x dB Bandwidth 16.41 MHz x dB -6.00 dB
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802.11n (Ant0)

Tl Agilent Spectrum Analyzer - Occupied BW

LX) | =0 | | | AC | SENSEINT] | ALIGHAUTO | 04:44:10PM Jul 14, 2012
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None TracelDetector
Input: RF 5 Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB

Radio Device: BTS

Clear Write

Center 2412GHz N N ) "~ Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.267 ms

Occupied Bandwidth Total Power 15.66 dBm
17.365 MHz

Transmit Freq Error -12265 Hz OBW Power 99.00 %

x dB Bandwidth 16.81 MHz x dB -6.00 dB

Tl Agilent Spectrum Analyzer - Occupied BW
506

[ | | |
Center Freq 2.437000000 GHz

Input: RF G5d Trig: Free Run
#IFGain:Low #Atten: 40 dB

| AC | SEMSEUNT] | ALIGHNAUTO | 04:49:14 PM Jul 14, 2012
CenterFreq: 2.437000000 GHz
Avg|Hold:>10/10

TracelDetector

Radio Device: BTS
Ref 10 dBm

Clear Write

Center 2437 GHz N © Span40WMHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.267 ms

Occupied Bandwidth Total Power 15.93 dBm

17.369 MHz

Transmit Freq Error -19873 Hz OBW Power
¥ dB Bandwidth 16.96 MHz x dB
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802.11n (Ant0)

T Agilent Spectrum Analyzer - Occupied BW

[ | sie | | | AC | SENSEINT] | ALIGHMAUTD | 04:46:10 PM Jul 14, 2012
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None TracelDetector
Input: RF 5 Trig: Free Run Avg|Hold:-10/10
#IFGain:Low #Atten: 40 dB

Radio Device: BTS

Ref 10 dBm

Clear Write

Center 2.462 GHz ) i ) } - " Span40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep B6.267 ms

Occupied Bandwidth Total Power 15.95 dBm
17.328 MHz

Transmit Freq Error -19693 Hz OBW Power
x dB Bandwidth 16.60 MHz x dB
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T Agilent Spectrum Analyzer - Occupied BW

| s0e | | |

Marker 1 2.4126 GHz

Input: RF

#IFGain:Low

10:dBm

Center 2.412 GHz
4Res BW 100 kHz

Occupied Bandwidth

AL |

802.11n (Antl)

SENSEINT] | ALIGHAUTD

| 10:07:57 AM Ul 16, 2012

) Trig:Free Run

Center Freq: 2.412000000 GHz
Avg|Hold:-10/10

Radio Std: Nene

#Atten: 40 dB Radio Device: BTS

Mkr1 2.41264 GHZ
-10.755 dBm

Span 40 MHz
#VBW 100 kHz Sweep 6.267 ms

Total Power 9.58 dBm

17.364 MHz

Transmit Freq Error
x dB Bandwidth

-33303 Hz
16.62 NMHz

OBW Power
x dB

B

Trace/Detector

Clear Write

T Agilent Spectrum Analyzer - Occupied BW
| soe | | |

.Center Freq 2.437000000 GHz

Input: RF

#IFGain:Low

Bef 10 dBm

Center 2.437 GHz
4Res BW 100 kHz

Occupied Bandwidth

AL |

SENSEINT] | ALIGHAUTD

| 10:17:19 AM Jul 16, 2012

) Trig:Free Run

Radio Std: None

Center Freq: 2.437000000 GHz
Avg|Hold:»10/10

#Atten: 40 dB Radio Device: BTS

Mkr1 2.4352 GHZ
-12.438 dBm

Span 40 MHz
Sweep 6.267 ms

#VBW 100 kHz

Total Power 7.21 dBm

17.389 MHz

Transmit Freq Error
x dB Bandwidth

-26773 Hz
17.07 NMHz

OBW Power
x dB

99.00 %
-6.00 dB

Trace/Detector

Clear Write
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802.11n (Antl)

Tl Agilent Spectrum Analyzer - Occupied BW E] @

X! | sie | | | AC | SENSEINT] I ALIGMAUTED | 10:24:39 AM Ul 16, 2012
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Freq/ Channel
Input: RF 5 Trig: Free Run Avg|Hold:-10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 10 dBm

Center Freq
2.462000000 GHz

Center 2.462 GHz ‘ ' ) ‘ " Span40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep B6.267 msl|

Occupied Bandwidth Total Power 7.79 dBm
17.371 MHz

Transmit Freq Error 4774 Hz OBW Power 99.00 %
x dB Bandwidth 16.71 MHz x dB -6.00 dB

wsc .1/File <FCC_WLAN_6DB_3 state> recalled
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2.1.2 Maximum peak Conducted Output Power

Test Location
RF Test Room
Test Procedures
The transmitter output is connected to a spectrum analyzer and the analyzer’s internal

channel power integration function is used to integrate the power over a bandwidth
greater than or equal to the 99% bandwidth.

EUT Power Meter

Limit

<1W

Test Results

Test mode : 802.11b - 11 Mbps

Fr((elc\q/lngezr;cy Channel No. gg\?vker(zgg)nu‘lt) Limit Result
2412 Low 14.09 30dBm Complies
2437 Middle 14.12 30dBm Complies
2462 High 13.44 30dBm Complies
Remark.

The 802.11b data rate were set in 11 Mbps, due to the highest RF output power.

Test mode : 802.11g - 18 Mbps

Fre(:&ll{iezr;cy Channel No. ggatr?g?nﬂg Limit Result
2412 Low 10.31 30dBm Complies
2437 Middle 10.41 30dBm Complies
2462 High 9.93 30dBm Complies
Remark.

The 802.11g data rate were set in 18 Mbps, due to the highest RF output power.
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Test mode : 802.11n (Ant0) - MCS2
Frt(elc\q/ltlj_'ezr;cy Channel No. gg\?vker%g)nli; Limit Result
2412 Low 9.74 30dBm Complies
2437 Middle 9.93 30dBm Complies
2462 High 9.29 30dBm Complies
Remark.

The 802.11n(Ant0) data rate were set in MCS2, due to the highest RF output power.

Test mode : 802.11n (Antl1l) - MCS2
Fre(:&tlj_iezr;cy Channel No. che)\?vlzglcjlgjnl’Jlg Limit Result
2412 Low 1.33 30dBm Complies
2437 Middle 1.27 30dBm Complies
2462 High 1.67 30dBm Complies
Remark.

The 802.11n(Antl) data rate were set in MCS2, due to the highest RF output power.
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2.1.3 Power Spectral Density

Procedure:

The peak power density is measured with a spectrum analyzer connected to the antenna
terminal while the EUT is operating in transmission mode at the appropriate frequencies.

The spectrum analyzer is set to:

RBW = 3 kHz VBW = (VBW = RBW)
Sweep = 100 s (Span/3 kHz) Span = 300 kHz
Detector function = peak Trace = max hold

Test Results

Test mode : 802.11b

Frequency Test Results
Mode MH Ch.
(MHz) dBm Result
2412 1 -9.829 Complies
802.11b 2437 6 -6.528 Complies
2462 11 -7.058 Complies

Test mode : 802.11g

Frequency Test Results
Mode MH Ch.
(MHz) dBm Result
2412 1 -7.952 Complies
802.11b 2437 6 -7.914 Complies
2462 11 -8.507 Complies
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Test mode : 802.11n( Ant0)

Frequency Test Results
Mode MH Ch.
(MHz) dBm Result
2412 1 -7.744 Complies
802.11n
2437 6 -7.609 Complies
(20 MHz, Ant0)
2462 11 -8.094 Complies
Test mode : 802.11n(Ant1)
Frequency Test Results
Mode MH Ch.
(MHz) dBm Result
2412 1 -16.578 Complies
802.11n
2437 6 -14.019 Complies
(20 MHz, Ant1l
2462 11 -13.369 Complies

Minimum Standard:

Power Spectral Density < 8dBm @ 3 kHz BW

See next pages for actual measured spectrum plots.
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The Prine Laderof Glbal Regaltory Corifcaion

802.11b Power Density Measurement

Tl Agilent Spectrum Analyzer - Swept S& @@ <

; I | AC | SENSEINT] [ ALGNAUTD
Marker 1 2.413158400000 GHz . Avg Type: Log-Pwr
Input: RF PNO: Far Trig: Free Run Avg|Hold: 1/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.413 158 4 GHz NextPeak
Ref Offset 2.9 dB .
Ref 22.90 dBm ~ -9.829 dBm

Next Right
Next Left
Marker Delta/
Mkr—CF

Mkr—RefLvl

| SEMSEINT] | ALIGHAUTD | 05:01:08 PM Jul 14, 2012
Avg Type: Log-Pwr
Input: RF PHO: Far ) Trig: Free Run Avg|Hold: 1/100
IFGain:Low Atten: 30 dB

Peak Search
—— Mkr1 2.436 981 7 GHz HextPeak
Ref 23.06 dBm -6.528 dBm
Next Right
Next Left
Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.4369820 GHz Span 300.0 kHz
#Res BW 3.0 kHz #VBW 3.0 kHz #Sweep 100 s (1001 pts)
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The Prine Laderof Glbal Regaltory Corifcaion

Tl Agilent Spectrum Analyzer - Swept S&
iLx! AC | SENSEUNT] | ALIGNAUTO | 05:07:33 PM Jul 14, 2012
Avg Type: Log-Pwr
Input: RF PNO: Far Ly Trig: Free Run Avg|Hold: 17100

IFGain:Low Atten: 30 dB

Peak Search

Dy— Mkr1 2.461 981 5 GHz Lo

R,Ef 23.06 Ele ) ) ) i "7.05?3 dBi’l:l

Next Right

Next Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.4619800 GHz ] ' ] ' " Span 300.0 kHz
#Res BW 3.0 kHz #VBW 3.0 kHz #Sweep 100 s (1001 pts)
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The Prine Laderof Glbal Regaltory Corifcaion

802.11g Power Density Measurement

Tl Agilent Spectrum Analyzer - Swept S& @@ <

; I | AC | SENSEINT] [ ALGNAUTD
Marker 1 2.411980900000 GHz . Avg Type: Log-Pwr
Input: RF PNO: Far Trig: Free Run Avg|Hold: 1/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.411 980 9 GHz NextPeak
Ref 2290 dBim -7.952 dBm

Next Right
Next Left
Marker Delta/
Mkr—CF

Mkr—RefLvl

| SEMSEINT] | ALIGHAUTD | 05:13:18PM Jul 14, 2012
Avg Type: Log-Pwr
Input: RF PHO: Far ) Trig: Free Run Avg|Hold: 1/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.436 980 6 GHz fHoxi Eeak
Rof 23,06 dBM .7.914 dBm

Next Right
Next Left
Marker Deltal
Mkr—CF

Mkr—RefLvl
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The Prine Laderof Glbal Regaltory Corifcaion

Tl Agilent Spectrum Analyzer - Swept S&
iLx! AC | SENSEUNT] | ALIGNAUTO | 05:10:38 PM Jul 14, 2012
Avg Type: Log-Pwr
Input: RF PNO: Far Ly Trig: Free Run Avg|Hold: 17100

IFGain:Low Atten: 30 dB

Peak Search

Dy— Mkr1 2.461 980 6 GHz Lo

Rer 23.06 dBm -8.507 dBm

Next Right

Next Left

Marker Delta

Mkr—CF

Mkr—RefLvl
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The Prine Laderof Glbal Regaltory Corifcaion

802.11n(Ant0) Power Density Measurement

Tl Agilent Spectrum Analyzer - Swept S& @@ <

; I | AC | SENSEINT] [ ALGNAUTD
Marker 1 2.411981200000 GHz . Avg Type: Log-Pwr
Input: RF PNO: Far Trig: Free Run Avg|Hold: 1/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.411 981 2 GHz NextPeak
Eeeffozﬁzs.egté'aﬂ?n ~ -7.744 dBm

Next Right
Next Left
Marker Delta/
Mkr—CF

Mkr—RefLvl

| SEMSEINT] | ALIGHAUTD | 05:28:31 PM Jul 14, 2012
Avg Type: Log-Pwr
Input: RF PHO: Far ) Trig: Free Run Avg|Hold: 2/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.436 980 8 GHz NextPeak
Rer 2308 dem -7.609 dBm

Next Right
Next Left
Marker Deltal
Mkr—CF

Mkr—RefLvl

Center 24369808GHz Span300.0kHz
#Res BW 3.0 kHz #VBW 3.0 kHz #Sweep 100 s (1001 pts)
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The Prine Laderof Glbal Regaltory Corifcaion

Tl Agilent Spectrum Analyzer - Swept S&
iLx! AC | SENSEUNT] | ALIGNAUTO | 05:33:48 PM Jul 14, 2012
Avg Type: Log-Pwr
Input: RF PNO: Far Ly Trig: Free Run Avg|Hold: 21100

IFGain:Low Atten: 30 dB

Peak Search

- AL r - NextPeak
T — Mkr1 2.461 980 8 GHz

Ref 23.06 dBm -8.094 dBm

Next Right

Next Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.4619805 GHz ) ' ) ' ~ Span 300.0 kHz
#Res BW 3.0 kHz #VBW 3.0 kHz #Sweep 100 s (1001 pts)
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The Prine Laderof Glbal Regaltory Corifcaion

802.11n(Antl) Power Density Measurement

Tl Agilent Spectrum Analyzer - Swept S& @@ <

; I | AC | SENSEINT] [ ALGNAUTD
Marker 1 2.411983000000 GHz . Avg Type: Log-Pwr
Input: RF PNO: Far Trig: Free Run Avg|Hold: 1/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.411 983 0 GHz NextPeak
Ref 2290 dBim -16.578 dBm

Next Right
Next Left
Marker Delta/
Mkr—CF

Mkr—RefLvl

| SEMSEINT] | ALIGHAUTD | 10:19:36 AM Ul 16, 2012
Avg Type: Log-Pwr
Input: RF PHO: Far ) Trig: Free Run Avg|Hold: 1/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.436 981 4 GHz NextPeak
Rer 2306 dem -14.019 dBm

Next Right
Next Left
Marker Deltal
Mkr—CF

Mkr—RefLvl
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The Prine Laderof Glbal Regaltory Corifcaion

Tl Agilent Spectrum Analyzer - Swept S&
iLx! AC | SENSEUNT] | ALIGNAUTO | 10:26:57 AM Ul 16 2012
Avg Type: Log-Pwr
Input: RF PNO: Far Ly Trig: Free Run Avg|Hold: 17100

IFGain:Low Atten: 30 dB

Peak Search

Dy— Mkr1 2.461 981 1 GHz Lo

Ref 23.06 dBm -13.369 dBm

Next Right

Next Left

Marker Delta

Mkr—CF

Mkr—RefLvl
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2.1.4 Band - edge

Procedure:

The bandwidth at 20dB down from the highest inband spectral density is measured with a
spectrum analyzer connected to the antenna terminal, while EUT is operating in transmission
mode at the appropriate frequencies.

After the trace being stable, Use the marker-to-peak function to measure 20 dB down both
sides of the intentional emission.

The spectrum analyzer is set to:

Center frequency = the highest, middle and the lowest channels

RBW = 100 kHz VBW = 100 kHz
Span = 50 MHz Detector function = peak
Trace = max hold Sweep = auto

Measurement Data: Complies

- All conducted emission in any 100kHz bandwidth outside of the spread spectrum band

was at least 20dB lower than the highest inband spectral density. Therefore the applying
equipment meets the requirement.

Minimum Standard: > 20 dBc

See next pages for actual measured spectrum plots.
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802.11b Band-edge Measurements

71 Agilent Spectrum Analyzer - Swept SA

Display Line -13.84 dBm

Input: RF

Ref Offset 2.9 dB

Ref 20.00 dBm

Center 240000 GHz
#Res BW 100 kHz

AT | SEMSENT]

[SE

| GHAUTD

~ ) Trig:Free Run

PNO: Fast
ow T Atten:28 dB

IFGain:Low

#/BW 100 kHz

Avg Type: Log-Pwr Display

Avg|Hold:>100{100
Annotation»

i Title»
[
Graticule
Off

DisplayLine
-13.84 dBm
off

Settings

] uSpan-rf_)a.bO M-I-I}.
Sweep 6.07 ms (1001 pts)

Input: RF

Ref Offset 3.06 dB

Ref 20.00 dBm

Center 2.48350 GHz
#Res BW 100 kHz

AC | SENSEINT]

I ALIGHALUTD

PNO: Fast , 1rg:FreeRun

IFGain:Low

Atten: 28 dB

#VBW 100 kHz

Avg Type: Log-Pwr Display

Avg|Hold:>100{100

Annotation»

2.483 90 GHz
5.337 dBm

Title»
e

Graticule
On Off
e

1 DisplayLine
14,66 dBm
off

Settings

'Span"ﬁ_(-).dﬁﬁmrln-i;
Sweep 6.07 ms (1001 pts)
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Band - edge (at 20 dB blow) - Low channel(802.11b)
uency Range = 30 MHz ~ 10" harmonic

T Agilent Spectrum Analyzer - Swept SA @
AL | SENSEINT] | ALIGHAUTO | 09:35:03 AM Ul 16, 2012
Avg Type: Log-Pwr

Display

Display Line -14.30 dBm

Input: RF PNO: Fast (4. Trig: Free Run Avg|Hold: 461100
IFGain:Low Atten: 18 dB
Annotation®
Epak il Ref Offset 2.9 dB .
et Ref 10.00 dBm .

— T T T T T | —

' i I I S N Title»

Graticule

Bl On Off

i DisplayLine

-14.30 dBm

40.0 Off

aElEElE R ERRE e N s

(e I e | e M ol e M [
| vl o e o e « ol N 2| wl &
M| | & A | W & o 3| &| S| ©

N
(=1

#Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts)

?l
7]
(7]

Band - edge (at 20 dB blow) - Mid channel(802.11b)
uency Range = 30 MHz ~ 10" harmonic

Tl Agilent Spectrum Analyzer - Swept S& @
I AL | SENSEINT] | ALIGHAUTO | 09:37:45 AM Ul 16, 2012

Avg Type: Log-Pwr Display

Avg|Hold: 171100

Input: RE PNO: Fast L, 11g:Free Run
IFGain:Low Atten: 18 dB

Annotation»
Peak Table Ref Offset 3.06 dB

—— Ref 10.00 dBm " —

| Title»
A
Graticule
8 On Off
e

i DisplayLine

-14.08 dBm
Off

qmma_ww_owwqwmaww—-

Settings

#Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts),

IMSG
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Band - edge (at 20 dB blow) - High channel(802.11b)

pilent Spectrum Analyzer - Swapt SA

Display Line -14.76 dBm
Input: RF

Peak Table
Frequency (GHz) dBm

!I

- ]
=1

b O U o W 1 W [ e U B
v ol o v e o e @ o N w s
Q| & o @ & W & & K| & S| W
-
=T

T e e e s i [ _
O(DOO*-JO’)(.H#WN—‘O‘quc’meN

Frequency Range = 30 MHz ~ 10" harmonic

PNO: Fast L, 1fg:FreeRun
IFGain:Low

!

AC | SENSEINT| | ALIGH AUTD -
Avg Type: Log-Pwr Display
Avg|Hold: 381100

Atten: 18 dB
Annotation»
Ref Offset 3.06 dB
Ref 10.00 dBm

$
' Title»

Graticule

Ig
o
=]

Display Line
14.76 dBm
off

Start 30 MHz

| s | #ReS BW 100 kHz  #VBW 100 kHz

Sweep 3.01 s (1001 pts)

=
0
2]
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The Prine Laderof Glbal Regaltory Corifcaion

802.11g Band-edge Measurements

71 Agilent Spectrum Analyzer - Swept SA @ @
X! | AC_ | SEMSEINT] | GHAUTD
Display Line -18.88 dBm ) Avg Type: Log-Pwr
Input: RF PNO: Fast L, 11g:Free Run Avg|Hold:>100/100
IFGain:Low Atten: 18 dB

Display

Mkr1 2.412 95 GHz [EaUIE L
Ref Offset 2.9 dB
RZf 15})0 IEIBH’I ) - _ 1.12_5 dBfr_n

1
9 k| ST Title»

Graticule

DisplayLine
-18.88 dBm
off

Settings

Center 240000 GHz ' ' ) uSpan-rf_)a.bO MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.07 ms (1001 pts)

AL | SEMSEINT] | BLIGHAUTO
Avg Type: Log-Pwr
Input: RE PNO: Fast L, 1fig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 28 dB

Display

Annotation»
Ref Offset 3.06 dB
Ref 20.00 dBm

Title»

Graticule
Off

DisplayLine
19,11 dBm
off

Settings

Center 2.48350 GHz ) ' ' " Span 50.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.07 ms (1001 pts)
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The Prine Laderof Glbal Regaltory Corifcaion

Band - edge (at 20 dB blow) - Low channel(802.119g)
uency Range = 30 MHz ~ 10" harmonic

T Agilent Spectrum Analyzer - Swept SA @
AL | SENSEINT] ALIGHAUTO | 09:50:03 AM Ul 16, 2012

[
Avg Type: Log-Pwr
Avg|Held: 281100

Display

Display Line -18.22 dBm )
Input: RE PNO: Fast () 1Mg:FreeRun
IFGain:Low Atten: 18 dB

Mkr1 2,427 GHz| IR lis

Peak Table
Ref Offset 2.9 dB
Frequency (GHz) dBm RZf 105&(]0 dBm 1?%' dB 1 _

— serwaen

95| sy | ¢ | | I Title>
Graticule

On Off

i DisplayLine

-18.22 dBm

| (On Off

aElEElE R ERRE e N s

v [ B s e B e N (s
ul 2| © o w| o v w el &
| & o Q| & &| & S| A w

N
(=1

#Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts)

?l
7]
(7]

Band - edge (at 20 dB blow) - Mid channel(802.119g)
uency Range = 30 MHz ~ 10" harmonic

Tl Agilent Spectrum Analyzer - Swept S& @
[ AL | SENSEINT] | ALIGHAUTO | D9:48:04 AM DUl 16, 2012

Avg Type: Log-Pwr Display

Avg|Hold: 131100

Input: RE PNO: Fast L, 11g:Free Run
IFGain:Low Atten: 18 dB

Annotation»
LD Ref Offset 3.06 dB GHz

Ref 10.00 dBm 4 dEm

Frequency (GHz)

Title»

Graticule
L On Off
i DisplayLine

-19.31 dBm
off

!E

qmma_ww_owwqwmaww—-

Settings

#Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts),
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Band - edge (at 20 dB blow) - High channel(802.119g)

pilent Spectrum Analyzer - Swapt SA

Display

Peak Table

Line -19.98 dBm

Input: RF

Frequency (GHz)

I
I
I
I
I
I
I
I
I

T e e e s i [ _
O(DOO*-JO’)(.H#WN—‘O‘quc’meN

dBm

!I

-
L=

AC | SENSEINT|

Frequency Range = 30 MHz ~ 10" harmonic

I ALIGH ALUTO

S

Trig: Free Run

PNO: Fast
" Atten: 18 dB

IFGain:Low

Ref Offset 3.06 dB

Ref 10.00 dBm

‘1

[
|Start 30 MHz
i#Res BW 100 kHz

#VBW 100 kHz

Avg Type: Log-Pwr
Avg|Hold: 621100

Display

" AED (= Annotation»

2.452 GHZ

0.016 dBm|

Mkr1

Title»

Graticule

Ig
o
=]

Display Line
-19.98 dBm
off

Sweep 3.01 s (1001 pts)

=
0
2]
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802.11n(Ant0) Band-edge Measurements

71 Agilent Spectrum Analyzer - Swept SA
e AC_ | SENSEUNT| [ ALIGNAUTO | 09:53:45 AM U 16, 2012
Avg Type: Log-Pwr
Input: RE PNO: Fast () 1Mg:FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 18 dB

Mkr1 2.413 25 GHz
Ref Offset 2.9 dB
Ref 10,00 dBm _ _ ) 2-524 dBﬂ‘_l

Center 2.40000 GHz ' ' ~ Span 50.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.07 ms (1001 pts)

[SE

Display

Annotation»>

Title»

Graticule

DisplayLine
-17.48 dBm
off

Settings

e | ALIGNAUTO | 10:02:34 AM LI 16, 2012
Avg Type: Log-Pwr
Input: RE PNO: Fast L, 1fig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 18 dB

MKr 2.480 20 GHz
Ref Offset 3.06 dB e
Ref 10.00 dBm 0.021 dBm

'Span' 0.
#VBW 100 kHz Sweep 6.07 ms (1001 pts)

5]

Display

Annotation»

Title»

Graticule

DisplayLine
-19.98 dBm
off

Settings
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Band - edge (at 20 dB blow) — Low channel(802.11n(Ant0))
uency Range = 30 MHz ~ 10" harmonic

T Agilent Spectrum Analyzer - Swept SA @
AL | SENSEINT] | ALIGHAUTO | 09:55:05 AM Ul 16, 2012
Avg Type: Log-Pwr
Avg|Hold: 20/100

Display

Display Line -18.27 dBm )
Input: RE PNO: Fast () 1Mg:FreeRun
IFGain:Low Atten: 18 dB

Mkr1 2.427 GHz| IR lis

Peak Table Ref Offset 2.6 dB

Frequencyi{GHz) | dtim Ref 10.00 dBm ;
— Reowem T

0] 4530p ) ¢ | | I Title»
[

Graticule

On Off

[

DisplayLine

1827 dBm

Off

!

aElEElE R ERRE e N s

bl ] | N [ = ] B W] [ B
wl ol e 2 @ =1 = ol M| w| &
R| G| | &| & @| & o & @] S| w

N
(=1

#Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts)

?l
7]
(7]

Band - edge (at 20 dB blow) - Mid channel(802.11n(Ant0))
uency Range = 30 MHz ~ 10*™ harmonic
T Agilent Spectrum Analyzer - Swept SA @

AC | SENSEINT] I ALIGNAUTD | 09:58:10 AM Jul 16, 2012
Avg Type: Log-Pwr

Display

Display Line -18.93 dBm

Input: RF PNO: Fast () Trig: Free Run Avg|Hold: 291100
IFGain:Low Atten: 18 dB
R0 Mkr1 2.427 GHz| e
Ref Offset 3.06 dB gt
Frequency (GHz) dBm Ref 10.00 dBm 1.0!’ ‘) dB 1
— T |
42 1
15| An2) | e
Graticule
s (On Off
DisplayLine
-18.93 dBm
40.0 | |IOn Off

Settings

aElEElE R RRE e N R S

ol eal T e ) e T ek T bl T
ol v e o o o 2| N w =2 &
&| o o N | & J| @] S| o w

N
(=1

#Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts),

?l
@
o]
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Band - edge (at 20 dB blow) - High channel(802.11n(Ant0))
Frequency Range = 30 MHz ~ 10" harmonic

pilent Spectrum Analyzer - Swapt SA g@
o] AC | SENSEINT| | ALIGH AUTD

Avg Type: Log-Pwr

Avg|Hold: 401100

Display

Display

Input: RF PNO: Fast L, 1ng:FreeRun
IFGain:Low Atten: 18 dB

Peak Table | Annotation»|

Ref Offset 3.06 dB
Frequency (GHz) dBm

Ref 10.00 dBm

Title»

Graticule

Ig
o
=]

DisplayLine
21.24 dBm
off

[ 1o
I
I
I
I
I
I
I

T e e e s i [ _
O(DOO*-JO’)(.H#WN—‘O‘quc’meN

Start 30 MHz

[ S Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts)
IMSG ] i
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802.11n(Antl1) Band-edge Measurements

71 Agilent Spectrum Analyzer - Swept SA

| AT | SEMSENT]

| GHAUTD

Display Line -25.35 dBm )
Input: RF PNO: Fast [, 1Ng:FreeRun

IFGain:Low Atten: 18 dB

Ref Offset 2.9 dB
Ref 10.00 dEBm

Center 240000 GHz
#Res BW 100 kHz #VBW 100 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

] uSpan-rf_)a.bO M-I-I}.
Sweep 6.07 ms (1001 pts)

[SE

Display
Annotation»
J—
Title»

Graticule
On Off

DisplayLine
-25.35 dBm
off

Settings

AC | SENSEINT]

I ALIGHALUTD

PNO: Fast , 1rg:FreeRun
IFGain:Low Atten: 18 dB

Input: RF

Ref Offset 3.06 dB
Ref 10.00 dBm

Center 2.48350 GHz
#Res BW 100 kHz #/BW 100 kHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.460 20 GHz
-7.934 dBm

'Span"ﬁ_(-).dﬁﬁmrln-i;
Sweep 6.07 ms (1001 pts)

Display

Annotation»

Title»

Graticule
Off

DisplayLine
-27.93 dBm
off

Settings
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Band - edge (at 20 dB blow) — Low channel(802.11n(Ant1))
uency Range = 30 MHz ~ 10'"" harmonic

T Agilent Spectrum Analyzer - Swept SA @
| AL | SENSEINT] | ALIGHAUTO | 10:16:26 AM Ul 16, 2012
Avg Type: Log-Pwr
Avg|Hold: 16/100

Display

Input: RF PNO: Fast C,) 119:Free Run
IFGain:Low Atten: 18 dB

Annotation»
Peak Table Ref Offset 2.9 dB

Frequency (GHz) Ref 10.00 dBm ; [

Title»

Graticule
| |On Off
i DisplayLine

-26.03 dBm
off

#Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts)

Band - edge (at 20 dB blow) - Mid channel(802.11n(Ant1))
uency Range = 30 MHz ~ 10" harmonic

BE! Agilent Spectrum Analyzer - Swept SA @
I AL | SENSEINT] | ALIGHAUTO | D9:48:04 AM DUl 16, 2012
Avg Type: Log-Pwr
Avg|Hold: 13/100

Display

Input: RE PNO: Fast L, 11g:Free Run
IFGain:Low Atten: 18 dB

Hz Annotation»

LD Ref Offset 3.06 dB G

Ref 10.00 dBm 4 dEm

Frequency (GHz)

!E

| Title»
A
Graticule
L On Off
e
i DisplayLine

-19.31 dBm
Off

qmma_ww_owwqwmaww—-

Settings

#Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts),
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Band - edge (at 20 dB blow) - High channel(802.11n(Ant1))
Frequency Range = 30 MHz ~ 10" harmonic

pilent Spectrum Analyzer - Swapt SA g@
i AC | SENSEINT| | ALIGH AUTE ;
Avg Type: Log-Pwr Display
Avg|Hold: 27/100

Input: RF PNO: Fast L, 1ng:FreeRun
IFGain:Low Atten: 18 dB

Annotation»

Peak Table Ref Offset 3.06 dB
Frequency (GHz) dBm Ref 10.00 dBm

Title»

Graticule

Ig
o
=]

DisplayLine
27.84 dBm
off

| S -
iStart 30 MHz
(#Res BW 100 kHz #VBW 100 kHz Sweep 3.01 s (1001 pts)

T e e e s i [ _
O(DOO*-JO’)(.H#WN—‘O‘quc’meN

=
0
2]
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2.1.5 Field Strength of Emissions

Test Location
X] Testing was performed at a test distance of 3 meter SAC

Test Procedures

The height of the measuring antenna was varied between 1 to 4 m and the table was
rotated a full revolution in order to obtain maximum values of the electric field intensity.
The measurement was made in both the vertical and horizontal polarization, and the
maximum value is presented in the report.

The spectrum analyzer is set to:

Center frequency = the worst channel

Frequency Range =30 MHz ~ 10" harmonic

RBW = 120 kHz (30 MHz ~ 1 GHz) VBW = RBW
= 1 MHz (1 GHz ~ 10" harmonic)

Span = 100 MHz Detector function = Quasi-peak
Trace = max hold

Ant. Tow
1-4m
ﬁ‘\ /Variahle
EUT& P | - S— A\ /
Support Uﬂit{ ra
e P s
Turn Tahle
O.SmI w
Ground Plane
TestReceive,r\
L.” —
Moo oo
Limit
- 15.209(a)
Frequency(MHz) Field Strength uV/m@3m Field Strength dBuV/m@3m
30-88 100** 40
88-216 150%** 43.5
216-960 200** 46
Above 960 500 54

** Except as provided in 15.209(g).fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72MHz,
76-88MHz, 174-216MHz, 470-806MHz. However, operation within these frequency
bands is permitted under other sections of this Part, e.g.15.231 and 15.241.
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Test Results

Test mode : 802.11b

EUT SPES Measurement Detail
Model SPES 70W Frequency Range Below 1000MHz
Mode 802.11b(Worst Case) Detector function Quasi-Peak

The requirements are:

X] Complies

Frequency Measured Data Margin

(MHz) (dBuV/m) (dB) Remark

957.32 41.8 4.2 Quasi-peak

Test Data

<LCTK Co. Ltd.>>

Model Name : SPES 70W Model Type : SPES
Manufacturer : KMW INC. :
Mode : OPERATING

[dB(uv/m)]
60 <FCC B>

Limit(QP)

1 <RE DATA_FINAL_004_FCC>
Spectrum(H,PK)

——— Spectrum(V,PK)
Suspected Item(H)

Suspected Item(V)

Final Item(V,QP)

Level

30.00 50.00 100.00 500.00 1000.00
Frequency [MHz]

Final Result

No. Frequency (P) Reading c.f Result Limit Margin Height Angle
QP QP QP QP

[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]

1 62.738 V 60.2 -26.0 34.2 40.0 5.8 193.0 102.0

2 64.799 V 60.3 -25.6 34.7 40.0 5.8 100.0 70.0
3 66.254 V 58.4 -25.3 33.1 40.0 6.9 193.0 0.0
4 111.601 V 56.1 -19.8 36.3 43.5 7.2 100.0 144.0
5 679.536 V 45.3 =[.2 38.1 46.0 7.9 100.0 181.0
6 957.320 V 43.7 -1.9 41.8 46.0 4.2 100.0 0.0

Remark :

1. The field strength of spurious emission was measured in the following position: EUT stand-
up position(Z axis), lie-down position(X,Y axis). The worst emission was found in stand-up
position(X axis) and the worst case was recorded.
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Test Results

EUT SPES Measurement Detail

Model SPES 70W Frequency Range 1-25GHz

Channel | Low Channel Detector function Peak
Remarks

We have tested three mode (X, Y, Z). The worst mode (X axis) for final test.

The requirements are:

X] Complies
Frequency Measured Data Margin
Remark
(MH2) (dBuVv/m) (dB)
2390 68.4 5.6 Peak
Test Data - 802.11b
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
4824.00 25.1 : 37.4 Vv 1.1 32.7 34.9 11.4 54.0 574.0 34.3 546.6 19.7 527.4
Test Data - 802.11g
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
4824.00 | 16.2 ! 34.5 Vv 1.1 32.7 34.9 11.4 54.0 1 74.0 | 25.4 1 43.7 | 28.6 : 30.3
Test Data — 802.11n(Ant0 and Antl)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
4824.00 15.7 + 31.7 " 1.1 32.7 34.9 11.4 54.0 1 74.0 | 24.9 140.9 |29.1 :33.1
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Restricted band edge test data

Measured frequency range : 2310-2390 MHz, 2483.5-2500 MHz

Test data - 802.11b

Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
2390.00 | 45.7 :60.8 Vv 1.1 28.2 35.3 7.4 54,0 +74.0 [ 46.0 :61.1 | 8.0 :12.9
Test Data — 802.11g
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna [Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
2390.00 | 44.4 ! 59.4 v 1.1 28.2 35.3 7.4 54.0 1 74.0 [44.7 159.7 [ 9.3 1143
Test Data — 802.11n(Ant0 and Antl)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
2390.00 45.7 : 68.1 \ 1.1 28.2 35.3 7.4 54.0 : 74.0 | 46.0 : 68.4 | 8.0 : 5.6

Test Report No.: CTK-2012-00697
Date: July 17, 2012

This Report shall not be reproduced except in full without the written approval of CTK
Form No.: CTK-RF-EF-Part15 Subpart C(Rev.2)

Page 48 of 55




CTK Co., Ltd.

386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea
Tel: +82-31-339-9970 Fax: +82-31-339-9855
www.e-ctk.com

Gk

CTK Co., Ltd.

The Prine Laderof Glbal Regaltory Corifcaion

Test Results

EUT SPES Measurement Detail

Model SPES 70W Frequency Range 1-25GHz

Channel | Mid Channel Detector function Peak
Remarks

We have tested three mode (X, Y, Z). The worst mode (X axis) for final test.

The requirements are:

X Complies
Frequency Measured Data Margin
Remark
(MHz) (dBuV/m) (dB)
4874 33.9 20.1 Average
Test Data - 802.11b
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna [Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
4874.00 | 24.7 137.0 v 1.1 32.7 34.9 114 |[54.0 1740 [33.9 146.2 [20.1 278
Test Data - 802.11g
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
4874.00 15.5 : 32.0 Y 1.1 32.7 34.9 11.4 54.0 574.0 24.7 541.2 29.3 532.8
Test Data - 802.11n(Ant0 and Antl)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
4874.00 | 15.4 ! 32.2 v 1.1 32.7 34.9 114 | 54.0 :74.0 | 24.6 :41.4 | 29.4 : 326

Test Report No.: CTK-2012-00697

Date: July 17,

2012

Page 49 of 55

This Report shall not be reproduced except in full without the written approval of CTK
Form No.: CTK-RF-EF-Part15 Subpart C(Rev.2)




CTK Co., Ltd.

Tel: +82-31-339-9970 Fax: +82-31-339-9855
www.e-ctk.com

Gk

CTK Co., Ltd.

The Prine Laderof Glbal Regaltory Corifcaion

386-1, Ho-dong, Cheoin-gu, Yongin-si, Gyeonggi-do, 449-100, Korea

Test Results

EUT SPES Measurement Detail

Model SPES 70W Frequency Range 1-25GHz

Channel | High Channel Detector function Peak
Remarks

We have tested three mode (X, Y, Z). The worst mode (X axis) for final test.

The requirements are:

X Complies
Frequency Measured Data Margin
Remark
(MHz) (dBuV/m) (dB)
2483.5 67.1 6.9 Peak
Test Data - 802.11b
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna [Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
4924.00 | 22.6 !35.1 v 1.1 32.7 34.9 114 |[54.0 1740 [31.8 1443 [22.2 1297
Test Data - 802.11g
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
4924.00 15.2 : 32.9 Y 1.1 32.7 34.9 11.4 54.0 574.0 24.4 542.1 29.6 531.9
Test Data - 802.11n(Ant0 and Antl)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
4924.00 | 15.0 ! 32.8 v 1.1 32.7 34.9 11.4 | 54.0 :74.0 |24.2 :42.0 | 29.8 : 32.0
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The Prine Laderof Glbal Regaltory Corifcaion

Restricted band edge test data

Measured frequency range : 2310-2390 MHz, 2483.5-2500 MHz

Test data - 802.11b

Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
2483.50 | 44.4 : 55.6 Vv 1.1 28.2 35.3 7.4 54,0 +74.0 | 44.7 1559 | 9.3 :18.1
Test Data — 802.11g
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna [Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
2483.50 | 45.4 ! 65.3 v 1.1 28.2 35.3 7.4 54.0 ! 74.0 [45.7 1656 | 8.3 ! 8.4
Test Data — 802.11n(Ant0 and Antl)
Reading . Correction Limits Result Margin
Frequency Height
[dBuV/m] Pol. Factor [dBuV/m] | [dBuV/m] [dB]
[MHz] AV / Peak [m] Antenna |[Amp. Gain| Cable AV / Peak| AV / Peak| AV / Peak
2483.50 46.6 : 66.8 \ 1.1 28.2 35.3 7.4 54.0 574.0 46.9 567.1 7.1 : 6.9
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2.1.6 AC Conducted Emissions

Test Location
Shielded Room

Frequency Range of Measurement
150 kHz to 30 MHz

Instrument Settings
IF Band Width: 9 kHz

Test Procedures

The EUT was placed on a non-metallic table 0.8m above the metallic, grounded floor
and 0.4m from the reference ground plane wall. The distance to other metallic surfaces
was at least 0.8m.

Amplitude measurements were performed with a quasi-peak detector and an average

detector.
Limit
- 15.207(a)
Frequency Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15 ~ 0.5 66 to 56* 56 to 46*
0.5~5 56 46
5~ 30 60 50

* Decreases with the logarithm of the frequency.

Test Results
The requirements are:

X Complies

Test mode : 802.11b

Frequency Measured Data Margin Remark
(MH2z) (dBuV/m) (dB)
0.150 000 48.4 17.6 Quasi-peak
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Test Data
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Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.150000 48.0 | 1000.0 9.000 | On L1 10.2 18.0 66.0
0.186000 36.1 | 1000.0 9.000 | On L1 10.0 28.1 64.2
0.262500 29.9 | 1000.0 9.000 | On L1 10.1 31.5 61.4
0.316500 19.4 | 1000.0 9.000 | On L1 10.0 40.4 59.8
0.420000 15.3 | 1000.0 9.000 | On L1 10.0 42.2 57.4
10.149000 17.8 | 1000.0 9.000 | On L1 9.7 42.2 60.0
10.437000 16.0 | 1000.0 9.000 | On L1 9.7 44.0 60.0
18.159000 16.2 | 1000.0 9.000 | On L1 9.8 43.8 60.0
22.353000 24.2 | 1000.0 9.000 | On L1 9.9 35.8 60.0
29.787000 22.1 | 1000.0 9.000 | On L1 10.0 37.9 60.0
Final Result 2
Frequency | Average | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.150000 35.3 | 1000.0 9.000 | On L1 10.2 20.7 56.0
0.186000 24.6 | 1000.0 9.000 | On L1 10.0 29.6 54.2
0.262500 14.2 | 1000.0 9.000 | On L1 10.1 3741 51.4
1.639500 5.1 | 1000.0 9.000 | On L1 9.9 40.9 46.0
10.059000 12.6 | 1000.0 9.000 | On L1 9.7 374 50.0
10.468500 11.1 | 1000.0 9.000 | On L1 9.7 38.9 50.0
15.634500 12.7 | 1000.0 9.000 | On L1 9.8 37.3 50.0
18.415500 11.8 | 1000.0 9.000 | On L1 9.8 38.2 50.0
22.596000 18.9 | 1000.0 9.000 | On L1 9.9 31.2 50.0
29.782500 17.9 | 1000.0 9.000 | On L1 10.0 321 50.0
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Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.150000 48.4 | 1000.0 9.000 | On N 10.2 17.6 66.0
0.186000 36.4 | 1000.0 9.000 | On N 10.1 27.8 64.2
0.262500 30.3 | 1000.0 9.000 | On N 10.1 31.1 61.4
0.316500 19.5 | 1000.0 9.000 | On N 10.0 40.3 59.8
0.420000 15.0 | 1000.0 9.000 | On N 10.0 42.5 57.4
10.054500 17.6 | 1000.0 9.000 | On N 9.7 42.4 60.0
10.414500 16.4 | 1000.0 9.000 | On N 9.7 43.6 60.0
18.357000 18.3 | 1000.0 9.000 | On N 9.9 4.7 60.0
22.762500 23.8 | 1000.0 9.000 | On N 10.0 36.2 60.0
29.278500 20.3 | 1000.0 9.000 | On N 10.2 39.7 60.0
Final Result 2
Frequency | Average | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.150000 35.0 | 1000.0 9.000 | On N 10.2 21.0 56.0
0.186000 24.8 | 1000.0 9.000 | On N 101 29.4 54.2
0.267000 14.0 | 1000.0 9.000 | On N 101 37.2 51.2
0.420000 6.9 | 1000.0 9.000 | On N 10.0 40.6 47.4
10.324500 11.7 | 1000.0 9.000 | On N 9.7 38.3 50.0
10.410000 11.4 | 1000.0 9.000 | On N 9.7 38.6 50.0
15.774000 11.0 | 1000.0 9.000 | On N 9.8 39.0 50.0
18.424500 12.0 | 1000.0 9.000 | On N 9.9 38.0 50.0
22.555500 19.8 | 1000.0 9.000 | On N 10.0 30.2 50.0
29.994000 14.7 | 1000.0 9.000 | On N 10.2 35.3 50.0
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APPENDIX A - Test Equipment Used For Tests

Name of Equipment Manufacturer Model No. Serial No. Due Date
1 Signal Analyzer Agilent N9020A MY48011598 2012-11-10
2 Spectrum Analyzer Rohde & Schwarz FSP-30 100994 2012-11-10
3 EMI Test Receiver Rohde & Schwarz ESCI7 100814 2012-12-13
4 | ULTRA Broadband Antenna | Rohde & Schwarz HL562 100203 2013-07-05
5 LOOP ANTENNA EMCO 6502 9107-2652 2012-10-29
6 Attenuator HP 8494A 3308A33351 2012-11-14
7 EPM Series Power Meter HP E4418A GB38272734 2012-11-10
8 Power Sensor HP 8487A 3318A03524 2013-07-10
9 Audio Analyzer HP 8903B 2747A03432 2012-11-10
10 ESG-D Series Signal Agilent E4432B US40054094 2012-11-21

Generator
11 SYNTHESIZED SWEEPER HP 8341B 2819A01563 2012-11-10
12 Modulation Analyzer HP 8901B 3438A05228 2012-11-18
1000-WA-

13 Attenuator BIRD MEN-30 236 2012-11-14
14 Temp&Humi Chamber Kunpoong JT-TH-556-1 9QES5-002 2013-01-12
15 DC POWER SUPPLY Agilent E3632A MY40011638 2012-11-10
16 EMC Analyzer Agilent E7405A MY45110859 2013-02-13
17 Horn Antenna ETS-Lindgren 3115 00078894 2013-03-22
18 Horn Antenna ETS-Lindgren 3115 00078895 2013-03-22
19 Dipole Antenna SCHWARZBECK VHA 9103 9103-2557 2013-11-04
20 Dipole Antenna SCHWARZBECK UHA 9105 9105-2417 2013-11-04
21 OPT H64 AMPLIFIER HP 8447F 3113A06814 2013-03-27
22 PREAMPLIFIER Agilent 8449B 3008A02307 2012-11-17
23 | Radio Communication Tester | Rohde & Schwarz CMU200 106765 2013-02-09
24 LISN Rohde & Schwarz ESH3-Z5 101235 2012-08-18
25 LISN Rohde & Schwarz ENV216 101236 2012-08-06
26 DC POWER SUPPLY Agilent E3632A MY40011638 2012-11-10
27 EMI Test Receiver Rohde & Schwarz ESCI3 100032 2013-02-09
28 System Power Supply HP 6032A 3440A-10521 2013-07-07
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