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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Aircell LLC
1250 NORTH ARLINGTON HEIGHTS RD.
ITASCA, IL 60143, U.S.A.

EUT DESCRIPTION: CABIN WIRELESS ACCESS POINT
MODEL.: CWAP1120
SERIAL NUMBER: 1295610098
DATE TESTED: OCTOBER 22-28, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 7 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results. The
test results show that the equipment tested is capable of demonstrating compliance with the
requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. No part of this report may be used to claim product certification, approval,
or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:

FRANK IBRAHIM TOM CHEN

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANS| C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN lIssue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Power Line Conducted Emission +/-2.3 dB
Radiated Emission +/- 3.4 dB

Uncertainty figures are valid to a confidence level of 95%.
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IC: 8014A-CWAP

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT
The EUT is an 802.11a/b/g transceiver.

The radio module is manufactured by Cisco.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
5180 - 5240 802.11a 4.89 3.08

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Patch antenna, with a maximum gain of 7.3 dBi in the 5.2 GHz band, the
antenna has a cable loss of 0.6 dB in the 5.2 GHz band, therefore, the effective antenna gain is
7.3 dBi— 0.6 dB = 6.7 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 12.3(8)JEA.

5.5. WORST-CASE CONFIGURATION AND MODE

For Radiated Emissions below 1 GHz, the channel with highest conducted output power was
selected. The channel with highest conducted output power was Low Channel (2412 MHz) in
11g mode.

The worst-case data rate was determined from previous experience with this radio module to be
1 Mbps for 11b, 6 Mbps for 11g and 11a modes.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop PC HP CRVSA-02T1-75 CN24600052 N/A
Adaptor HP PPP014S 56A570BU4PX6D7 N/A
Antenna SUNNER | SWA2458/360/7/20/V_ 717255 N/A
1/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC Un-Shielded 2.0m N/A
2 AC 1 AC Un-Shielded 1.5m N/A
3 DC 1 DC Un-Shielded 20m N/A
4 RS232 1 DB9 Un-Shielded 1.0m N/A
5 Ethernet 1 RJ45 Shielded 6.5 m N/A
6 Antenna 1 TNC-Type Shielded 0.9m N/A
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SETUP DIAGRAM FOR TESTS

Remote Area

115VAC / 60Hz
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IC: 8014A-CWAP

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPVENT LIST
Description Manufacturer | Model Asset |CalDate |CalDue
Preamgifier, 1300 MHz Agilent/ HP 8447D NA (08/31/08 03/31/09
SpectrumAnayzer, 44 GHz Agilent/ HP E4446A CO1080  (04/08/08 10/08/09
BMI Receiver, 2.9GHz Agilent/ HP 8542E C00957  |06/19/08 0919/09
RF Filter Section, 29 GHz Agilent/ HP 85420E C00958  (06/19/08 0919/09
Antemna, Bilog, 2GHz Sunol Sciences | JBH1 C01016 | (2/11/08 0211/
Antemna, Harn, 18 GHz EMCO 3115 Coo872  (04/2/08 04/22/09
Preamyifier, 26.5 GHz Agilent/ HP 84498 C01052  (08/06/08 08/05/09
Preamgifier, 40 GHz Miteg NSP4000-SP2  [C0090  (09/11/08 10/11/09
Antemna, Horn, 265 GHz ARA MAH-1826B C00930  (09/220/07 11/28/08
Antemna, Harn, 40 Gz ARA MAH-2640B C00981  (09/29/07 11/28/08
Page 9 of 48

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of CCS.

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888



REPORT NO: 08U12179-2
FCC ID: WPX-CWAP

DATE: NOVEMBER 3, 2008

IC: 8014A-CWAP

7. ANTENNA PORT TEST RESULTS

71.

7.1.1. 26 dB and 99% BANDWIDTH

LIMITS

802.11a MODE IN THE 5.2 GHz BAND

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the measured bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal bandwidth function is utilized.

RESULTS
Channel Frequency 26 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 5180 17.332 16.2253
Middle 5200 17.708 16.5087
High 5240 17.799 16.4741
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26 dB and 99% BANDWIDTH

BANDWIDTH LOW CH

W Agilenf 08:20:54 Oct 28, 2008

R T

|FrequhanneI |

Ch Freq 5.18 GHz

Trig  Free

Oceupied Bandwidth

Project: 0812179
Ref 10 dBm Atten 10 dB

#Samp |

Log |

&
~

10

Center Freq
518000000 GHz

Start Freq
£.15500000 GHz

Stop Freq
520500000 GHz

dB/

Offst

10.6

dB

_1 walLL e

Center 5.180 00 GHz

#Res BW 200 kHz #WBW 560 kHz #Sweep 100 ms {601 pts)

Span 50 MHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

16.2253 MHz * 8

Transmit Freq Error -79.609 kHz
 dB Bandwidth 17.332 MHz*

Occupied Bandwidth Oce BW % Pur

95.00 %
-26.00 dB

Signal Track
On Off
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BANDWIDTH MID CH
W Agilent 08:19:47 Oct 28, 2005 R T |FrequhanneI |
| J

Ch Freg 5.2 GHz Trig  Free

Occupied Bandwidth I |

Center Freq
520000000 GHz

| Start Freq
£.17500000 GHz

Project: 0812175

Ref 10 dBm Atten 10 dB
#Samp | Stop Freq
:';)g 5 ! £.22600000 GHz

B/ CF Step

Offst 5.00000000 MHz
10.6 1 Auto Man|

dB -

Freq Offset
000000000 Hz

Center 5.200 00 GHz Span 50 MHz
#Res BW 200 kHz #VBW 560 kHz #Sweep 100 ms (601 pts)

; ; Signal Track
Occupied Bandwidth Occ BW % Pwr 93.00 % |l|on off

16.5087 MHz xdB 260048

Transmit Freq Errar -114.421 kHz
 dB Bandwidth 17.708 MHz*
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BANDWIDTH

e Agilenf 08:22:37

HIGH CH

Oct 28, 2008

R T |FrequhanneI |

Ch Freq

5.24 GHz

Trig  Free

Occupied Bandwidth

Center Freq
524000000 GHz

Project: 0812179
Ref 10 dBm

Atten 10 dB

#Samp

Log

R4

Start Freq
5.21500000 GHz
Stop Freq
526500000 GHz

10

dB/

Offst

10.6

dB

e
|

Center 5.240 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz

#Sweep 100 ms (601 pts)

CF Step
5.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Oec BWWY % Pwr
% dB

16.4741 MHz

-47.256 kHz
17.799 MHz"

95.00 %
-26.00 dB

Signal Track

On Off
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7.1.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (1)

For the 5.15-5.25 GHz band, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. If transmitting antennas of directional gain greater than 6 dBi are
used, both the peak transmit power and the peak power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

The antenna gain is 7.3 dBi, it has a cable loss of 0.6 dB; therefore the effective antenna gain is
7.3 dBi— 0.6 dB = 6.7 dBi.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002.

The transmitter output operates continuously therefore Method # 1 is used.

RESULTS
Limit
Channel Frequency Fixed B 4+10 LogB Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5180 17 17.332 16.39 6.70 15.69
Mid 5200 17 17.708 16.48 6.70 15.78
High 5240 17 17.799 16.50 6.70 15.80
Results
Channel Frequency Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5180 4.89 15.69 -10.80
Mid 5200 4.12 15.78 -11.66
High 5240 4.05 15.80 -11.75
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OUTPUT POWER

OUTPUT POWER LOW CH

W Agilenf 09:15:03 Oct 28, 2008

R T [ Bwiavg |

Ch Freq 5.18 GHz

Trig  Free

Channel Power

Project: 0812179
Ref 30 dBm Atten 30 dB

#Samp

Log

Res BW
1.0 MHz
hlan|

Yideo BWY
3.0 MHz

YEBW/RE
1.00000
Iilan|

10

dB/

Offst

10.6

On

dB

Center 5.180 000 GHz

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Span 27 MHz ||&uta

AvgVBWY Type

Average
100
Off

Pt (RMSIH
tlan)

Channel Power Fower Spectral Density

4.89 dBm /18.0000 MHz -67.66 dBm/Hz

Auto

Span/REW
106
Ilan|
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OUTPUT POWER MID CH

W Agilenf 08:59:14 Oct 28, 2005

R T | BWJ‘AVQ I

Ch Freg

Channel Power

5.2 GHz

Trig  Free

Project: 0812179
Ref 30 dBm

Atten 30 dB

Res BEWy
1.0 WHz
tlan|

YWideo BW

3.0 MHz
Ian|

#Samp)

Log

10

YBW/REW
1.00000
Iilan)

dB/

Ofst

106

dB

Center 5.200 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 27 MHz

Sweep 20 ms (601 pts)

Average
100
Off

AvgBW Type
Pt (RM3)Y
tlan)

On

Auto

Channel Power

412 dBm /18.0000 MHz

Fower Spectral Density

-68.44 dBm/Hz

Span/REWY
106

Auto Idan
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OUTPUT POWER HIGH CH
% Agilent 09:21:41 Oct 28, 2008 R T [ Bwiavg |

I ] Res BW
Ch Freq 5.24 GHz Trig  Free 1.0 MHz

Channel Power I | At Ilan|

‘ Video BW

3.0 MHz
Project: 08U12179 Auto Man|
Ref 30 dBm Atten 30 dB VEWIREW
#Samp 1 00000
Log Auto Ilan

10
dB/ Average

Offst 100
10.6 . On off

B g/ VBW Type
Pavr (RIS Y
Center 5.240 000 GHz Span 27 MHz ||4uto tlan|

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Fower Spectral Density

4.05dBm /18.0000 MHz -68.50 dBm/Hz Span/RBW|
106
Auta Iilan|
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7.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.6 dB (including 10 dB pad and 0.6 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel | Frequency Power
(MHz) (dBm)
Low 5180 4.00
Middle 5200 3.50
High 5240 3.20
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REPORT NO: 08U12179-2
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7.1.4. PEAK POWER SPECTRAL DENSITY

LIMITS

FCC §15.407 (a) (1)

IC RSS-210 A9.2 (1)

For the 5.15-5.25 GHz band, the peak power spectral density shall not exceed 4 dBm in any 1
MHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
peak transmit power and the peak power spectral density shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 7.3 and it has a cable loss of 0.6 dB, so the effective antenna
gainis 7.3 — 0.6 = 6.7 dBi, therefore the limit is 3.3 dBm.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NIl) Devices — Part 15, Subpart E,
August 2002. PPSD method #2 was used.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5180 -5.384 3.3 -8.684
Middle 5200 -6.277 3.3 -9.577
High 5240 -6.345 3.3 -9.645
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POWER SPECTRAL DENSITY

PSD LOW CH
# Agilent 09:17:56 Oct 28, 2008 R T [ Bwitvg |

| ] ‘ Res BW
Ch Freq 5.18 GHz Trig  Free 1.0 MHz
Channel Power I | Adto hlan|
| ‘ Yideo BW
3.0 MHz
Project: 0612179 Mkl 5.177 300 GHz [[Aute Ian|
Ref 30 dBm Atten 30 dB -3.384 dBm VEWIREW
#Samp 1 D000
Log Auto UET

10
dB/ ‘ Average

100
On Off

AvgVBWY Type
Pt (R4S
4.0 Auto Man

dBm
#PAvy
100
W1 s2

Span/REW
Center 5.180 000 GHz Span 27 MHz 106
#Res BW 1 MHz ZVBW 3 MHz Sweep 20 ms (601 pts) Auto Ilan|

Offst
10.6
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

PSD MID CH

W Agilent 09:01:05 Oct 28, 2005
|

Ch Freg 5.2 GHz Trig  Free

Channel Power I |

Project: 08U12179 Mkr1 5.196 985 GHz
Ref 30 dBm Atten 30 dB £6.277 dBm
#Samp) 1 00000
Log hla
10 —
JdB/ Average
Offst
106 on

B AvgiVBW Type
Dl Praer (RIS ™
4.0 Auto [NEN
dBm ..
#PAvg

100
W1 s2

Span/REWY

Center 5.200 000 GHz Span 27 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) Auto
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

PSD HIGH CH
%+ Agilent 09:23:35 Oct 23, 2008 R T [ Bwhavg |

I ] Res B
Ch Freq 5.24 GHz Trig  Free 1.0 MHz
| Auto Man|

Channel Power I

| ‘ Video BWY
3.0 MHz
Project: 08U12179 Mkl 5.238 425 GHz [[Auto Man|
Ref 30 dBm Atten 30 dB 6.345 dBm VEWIREWN
#Samp 1 000oo
Log Auto Ilan

10
dB/ ‘ Average

Offst 100
106 On Off

B g/ VBW Type
1]} Pt (RS
4.0 Auto hdan|

dBm
#PAvyg
100
W1 52

Span/REWY|
Center 5.240 000 GHz Span 27 MHz 106

#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) Auto Ilan)
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

7.1.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)
The ratio of the peak excursion of the modulation envelope (measured using a peak hold

function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

TEST PROCEDURE

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart E,
August 2002.

Since Method # 1 was used for peak power measurements, Method # 1 settings are used for
the second PPSD trace.

RESULTS
Channel | Frequency | Peak Excursion Limit Margin
(MHz) (dB) (dB) (dB)
Low 5180 7.62 13 -5.38
Middle 5200 7.99 13 -5.01
High 5240 7.55 13 -5.45
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REPORT NO: 08U12179-2
FCC ID: WPX-CWAP

DATE: NOVEMBER 3, 2008
IC: 8014A-CWAP

PEAK EXCURSION

PEAK EXCURSION LOW CH

W Agilenf 09:18:54 Oct 28, 2008

R T [ Bwiavg |

| ] Res B\
Ch Freq 5.18 GHz Trig  Free 1.0 MHz
Channel Power I | Auto fulan|

Project: 0812179

A MErl O Hz

Video By
3.0 MHz
Auto Man|

Ref 30 dBm Atten 30 dB 7.62 dB VEWIREW
#reak . 1.00000
Log Auto Ilan
10

dB/ ‘

Average
100
On Off

AvgVBWY Type
Pt (RM31Y
Auto Man

-—

Span/REW
Span 27 MHz 106

Sweep 20 ms (601 pts)  [|Auto Ilan|

Offst
106
dB

#PAvy

Vi V2

Center 5.180 000 GHz
#Res BW 1 MHz

#VBW 3 MHz
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DATE: NOVEMBER 3, 2008
IC: 8014A-CWAP

REPORT NO: 08U12179-2
FCC ID: WPX-CWAP

PEAK EXCURSION MID CH

W Agilent 09:01:55 Oct 28, 2005
|

Ch Freg 5.2 GHz Trig  Free

Channel Power I |

A MErl O Hz

Project: 0812179
Ref 30 dBm

Atten 30 dB

7.99 dB

#Peak

*

1.00000

Log uto Ian

10
JdB/ Average

Offst
10.6
B AvgiVBW Type

Pt (REAST Y
Auto Man

On

#PAvyg

V1 V2

Span/REWY

Span 27 MHz
Sweep 20 ms (601 pts)

Center 5.200 000 GHz
#Res BW 1 MHz

#VBW 3 MHz Auta
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

PEAK EXCURSION HIGH CH
% Agilent 09:24:10 Oct 28, 2008 R T [ Bwiavg |

I ] Res B
Ch Freq 5.24 GHz Trig  Free 1.0 MHz
| Auto Man|

Channel Power I

Yideo BW
3.0 MHz
Project: 05U12179 4 Mkrl OHz [[Auto Man|
Ref 30 dBm Atten 30 B 7.55 dB VEWIREWN
#Peak . 1.00000
Log At o Ilan|

10
dB/ ‘ Average

100
On Off

AvgVBWY Type
P (RMSY
Auto hdan|

#PAvyg ‘
V1 2

Span/REWY|
Center 5.240 000 GHz Span 27 MHz 106

#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts) Auto Ilan)

Offst
106
dB
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

7.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.407 (b) (1)
IC RSS-210 A9.3 (1)

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27 dBm / MHz.

TEST PROCEDURE

Conducted RF measurements of the transmitter output are made to confirm that the EUT
antenna port conducted emissions meet the specified limit and to identify any spurious signals
that require further investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to
1 MHz. The video bandwidth is set to 1 MHz. Peak detection measurements are compared to
the average EIRP limit, adjusted for the maximum antenna gain. If necessary, additional
average detection measurements are made.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.
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REPORT NO: 08U12179-2
FCC ID: WPX-CWAP

DATE: NOVEMBER 3, 2008
IC: 8014A-CWAP

RESULTS

SPURIOUS EMISSIONS

LOW CHANNEL SPURIOUS

W Agilenf 08:56:27 Oct 28, 2008

R T

Frag/Channel

Project: 03LM2175

Ref 10 dBm Atten 10 B

Mkr1 24.871 GHz
-50.28 dBm

Center Freq
#Peak 20.0150000 GHz
Log
10 Start Freq
dB/ 30.0000000 MHz
Offst
10.6
dB Stop Freq
ol 40.0000000 GHz

343

dBm CF Step
395700000 GHz

LgAv Auto Ilan|

Freq Offset
0.00000000 Hz

V1 s2
S3 FC

off):
FTun
Swp

Signal Track
On Off

Start 30 MHz
#Res BW 1 MHz

Stop 40.000 GHz
Sweep 199.9 ms (2001 pts)

—

#VBW 1 MHz
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

MID CHANNEL SPURIOUS

e Agilent 09:03:05 Oct 28, 2008 R T |FregiChannel

Project: 05112174 Mkr1 25051 GHz Conter F
enter Fred

Eef 10 dBm Atten 10 dB 50.25 dBm 50 0180000 GHa

#Peak

Log

10 Start Frag

dB/ 30.0000000 MHz

OHfst

10.6

dB Stop Freq

DI 40.0000000 GHz

343
dBm CF Step
395700000 GHz

LgAv Ao Ilan|

V1 S2 Freq Offset
S3 FC AN f 0.00000000 Hz

aff): .
ETun Signal Track
Swp On off

Start 30 MHz Stop 40.000 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms 2001 p1s)
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

HIGH CHANNEL SPURIOUS

- Agilent 08:45:36 Oct 28, 2008 R T |FregiChannel

Project: 05112174 Mkr1 17237 GHz Conter F
enter Fred

Eef 10 dBm Atten 10 dB 52.58 dBm 50 0180000 GHa

#Peak

Log

10 Start Frag

dB/ 30.0000000 MHz

OHfst

10.6

dB Stop Freq

DI 40.0000000 GHz

343
dBm CF Step
395700000 GHz

LgAv Ao Ilan|

V1 S2 Freq Offset
$3 FC . . 0.00000000 Hz

aff): .
ETun Signal Track
Swp On off

Start 30 MHz Stop 40.000 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 199.9 ms 2001 p1s)
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REPORT NO: 08U12179-2

FCC ID: WPX-CWAP

DATE: NOVEMBER 3, 2008
IC: 8014A-CWAP

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

8.2. TRANSMITTER ABOVE 1 GHz
8.2.1. TX ABOVE 1 GHz FOR 802.11a MODE IN THE LOWER 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 14:06:40 Oct 24, 2008 R T [|Freg/Channel

Praject: 0312179 Mkr1 5.132 00 GHz Centor F
enter Freq
Ref 112.2 dBpY #Atten 0 B 51.60 dBuY £ 07200000 Gl
#Peak
Log
Start Freq
500000000 GHz
: Stop Freq
515000000 GHz

CF Step
150000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz ZWBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08U12179-2

DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP

IC: 8014A-CWAP

LOW CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 14:07:43 Oct 24, 2005 R T
Project: 03U12179

Freg/Channel

Mkr1 5.078 25 GHz

Center Freq
::;;::2.2 dBy #Atten 0 dB 3989 4BV | ¢ f7a00000 GHz

Start Freq
£.00000000 GHz

Stop Freq
£.15000000 GHz

CF Step
15.0000000 MHz
to Ida

Freq Offset
000000000 Hz

Signal Track
S On

Start 5.000 00 GHz Stop 5.150 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 14:06:40 Oct 24, 2008 R T [Freg/Channel

Project: D3LM2179 Mkr1 5.132 00 GHz Centor F
enter Freq
Ref 112.2 dBp #htten 0 B 51.60 dBpv £ 07400000 GHz

#Peak

Start Freq
500000000 GHz
Stop Freq
515000000 GHz

CF Step
150000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08U12179-2

DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP

IC: 8014A-CWAP

LOW CHANNEL RESTRICTED, AVG, VERT
W Agilent 15:12:21 Oct 24, 2005 R T
Project: 03U12179

Freg/Channel

Mkr1 5.150 00 GHz

Center Freq
::;;::2.2 dBy #Atten 0 dB 3997 4BV | & f7a00000 GHz

Start Freq
£.00000000 GHz

Stop Freq
£.15000000 GHz

CF Step
15.0000000 MHz

Freq Offset
000000000 Hz

Signal Track
S On

Start 5.000 00 GHz Stop 5.150 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ

- Agilent 15:49:11 Oct 24, 2008 R T [Freg/Channel

Project: D3LM2179 Mkr1 5.354 03 GHz Centor F
enter Freq
Ref 112.3 dBp #htten 0 B 51.76 dBpv 5 ADA00000 GHz

#Peak

Start Freq
535000000 GHz
Stop Freq
&.46000000 GHz

CF Step
11.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)

Page 36 of 48
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 08U12179-2

DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP

IC: 8014A-CWAP

HIGH CHANNEL, AVG, HORIZ
W Agilent 15:50:02 Oct 24, 2005 R T
Project: 03U12179

Freg/Channel

Mkr1 5.356 42 GHz

Center Freq
::;;::2.3 dBy #Atten 0 dB 3988 4BV || - s0s00000 GHz

Start Freq
£.35000000 GHz

Stop Freq
£.45000000 GHz

CF Step
11.0000000 hHz
uto Ida

Freq Offset
000000000 Hz

Signal Track
S On

Start 5.350 00 GHz Stop 5.460 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT

- Agilent 15:43:30 Oct 24, 2008 R T [Freg/Channel

Project: D3LM2179 Mkr1 5.441 30 GHz Centor F
enter Freq
Ref 112.3 dBp #htten 0 B 52.56 dByv 5 ADA00000 GHz

#Peak

Start Freq
535000000 GHz
Stop Freq
&.46000000 GHz

CF Step
11.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 08U12179-2
FCC ID: WPX-CWAP

DATE: NOVEMBER 3, 2008

IC: 8014A-CWAP

HIGH CHANNEL, AVG, VERT

W Agilent 15:44:25 Oct 24, 2005

R T

Freg/Channel

Project: 03U12179
Ref 112.3 dBpY

#Atten 0 B

Mkr1 5.354 95 GHz
40.16 dBpY

Center Freq

#Peak

5.40500000 GHz

Start Freq
£.35000000 GHz

Stop Freq
£.45000000 GHz

CF Step
11.0000000 hHz
uto Ida

Freq Offset
000000000 Hz

Signal Track
S On

Start 5.350 00 GHz

Stop 5.460 00 GHz |
#Res BW 1 MHz

Sweep 8.577 s (601 pts)

#VBW 10 Hz
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

HARMONICS AND SPURIOUS EMISSIONS

r ]

High Frequency Measwrement
Compliance Certification Services, Fremont Sm Chamber

Company: Adrcell

Project #: 02U12179

Date: 1072472002

Test Engineer: TomChen
Configuration: EUT with laptap PC
Maode: 202 11a, TH

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer26-4DGHz‘ Horn > 18GHz ‘ Limit ‘
| T136; M/N: 3117 @3m j | T34 HP 8449B . | T88 Miteq 2640GHz j ‘ T39 ARA 1826GHz & Mixer > 26GHz j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable Chamber Cables HPF ‘ Reject Filter Peak Measurements
RBW=VBW=IMHz

. . ‘ C.5m Chamber j j ‘ R_001 . Average Measwremnents
REW=1MHz ; VBW=10Hz

Dist | Read Pk | Read Avg.: AF ¢ Amp D Comr! Fltr | Peak Avg Pk Lim | Avg Lun Pk Mar | Avg Mar Notes
(1) dBuV dBuV {dB/m dB dB dB : dBuVim | dBuV/m | dBuV/m ;| dBuV/m dB dB (VIH)
Low Ch, 5180 MHz

H i394 290 395 5 0o 0o 56.6 460 T4 54 - -80 v
15540 | 30 ;421 30.1 305 . - 0o 00 59.1 47.1 T4 54 - 69 H
Mid Ch, 5200 MHz
15600 | 30 | 403 200 5 0o 00 57.1 458 T4 54 - 82 i
15600 & 30 ;412 30.1 5 00 00 580 469 74 54 - -7l H
High Ch, 5240 MHz
15.720 30 306 28.1 5 00 00 56.0 445 T4 54 - 95
15.720 30 40.1 289 5 - 1] 1] 565 453 T4 54 - 8.7

Rev. 10,1508

Ieasurement Frequency Lmp  Preamp Gam AwgLim  Awerage Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lin  Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Awg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Pealr Field Strength Pl Mar  Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

8.3. RECEIVER ABOVE 1 GHz
8.3.1. RX ABOVE 1 GHz FOR 20 MHz BANDWIDTH IN THE 5.2 GHz BAND

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Adreell

Project #: 0812179

Date: 10/24/2008

Test Engineer: TomChen
Configmration: EUT with laptop FC
Mode: 20211 R

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer26-4DGHz‘ Horn > 18GHz ‘ Limit ‘
| T136; M/N: 3117 @3m j | T34 HP 8419B - | T8 Miteq 26 40GHz j | T39; ARA 18-26GHz; SIN:1013 j ‘ RX RSS 210 j

Hi Frequency ables

RBW=VBW=1MHz
. . ‘ C-5m Chamber j j ‘ .| Average Measurements
REW=IMHz , VEW=10Hz

Dist | Read Pk | Read Avg. Amp D Corr 1 Peak Ave | PkLim Avg Lim: Pk Mar : Avg Mar Notes
() dBuV dBuV dB dBuV/m ; dBuVim | dBuV/in | dBuVim dB dB {(V/H)
Mid Ch, 5200 MHz

2 foot cable ‘ 3 foot cable Chamber Cables HPF ‘ Reject Filter Peak Measurements

502 338 5 524 270
60.6 345 . -37. 569 308
58.1 33l 2 ) -36. 571 321
54.7 30.7 - 544 304
570 327 5 - 51.1 259
58.0 333 B -37. 544 207
55.7 317 -36. 532 292
51.7 204 - 514 201

i i

Rev. 10,1508

Measurement Frequency Amp Preamp Gain AvgLim  Average Field Strength Lirnit
Dustance to Antenna D Corr Distance Correct to 3 meters Pk Lin  Peak Field Strength Limmt
Analyzrer Reading Awg  Awerage Field Strength @ 2m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar MMargin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

9. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this

chapter.
TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)
. Electric fisld Magnstic fiskd o . ] -
Frequency range Power densit Avaraging time
= |'r.1H’zl'| ? 5t.rafng.lh at.m'.-'g.m (W fem =) Y -'rﬁulgs'-
' ! $Wim) {AJm) ' ! ' !
(A} Limits for OccupationaliControlled Exposures
OL3-30 e G614 1.63 *(100) 3]
3.0-30 . 18427 4. 897 *(9007F2) 3]
30-200 . 61.4 0163 1.0 3]
300-15 frao0 3]
1500100 5 i
{B) Limits for General Population/Uncontrolled Exposura
D134 G614 1.63 *(100) 20
TH-BD 8247 2.19F 18002 a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fisld o . . :
Frequency rangs FPower dansity Avaraging time
{MHz) strength strangth i eme) iminutzs)
B0=200 o e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plans-wave equivalent power density

NoTE 1 7O TaBLE 1: Cccupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol over their sxposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where oceu-
paticnalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 70 TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposure of can nol exercise control over their exposurs.
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

{V/m) (A/m) { Wim? ) {min)

0.003 1 280 2.19 6

1-10 280/ f 2.19/f 6

10-30 28 2.19/f 6

30-300 28 0.073 2* 6

3001 500 1.585f05 0.0042f%5 £1150 6

1 500-15 000 61.4 0.163 10 6
15 000150 000 614 0.163 10 616 000 /"2
150 000 300 000  0.158F%% 421 %105 6.67x10%F 616 000 /f'2

= Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, £, is in MHz. j
2. A power density of 10O W/m®™ is equivalent to 1 mW./cm”.
3.0 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).
Page 43 of 48
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

CALCULATIONS

Given
E=Vv@30*P*G)/d
and
S=E*2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282*10"((P+G)/20)/S
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cmA2

Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10* ((P + G)/10) / (d*2)

The power density in units of mW/cm”2 is converted to units of W/m#2 by multiplying by a factor
of 10.
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REPORT NO: 08U12179-2
FCC ID: WPX-CWAP

DATE: NOVEMBER 3, 2008
IC: 8014A-CWAP

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/mA2

RESULTS
Mode Band MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density
(cm) (dBm) (dBi) (mW/cm”*2) | (W/m”2)
WLAN 5GHz 20.0 4.89 6.70 0.003 0.029
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10. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO

Page 47 of 48

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08U12179-2 DATE: NOVEMBER 3, 2008
FCC ID: WPX-CWAP IC: 8014A-CWAP

RADIATED BACK PHOTO

END OF REPORT
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