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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE, INC.
1 INFINITE LOOP
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: ACCESS POINT
MODEL.: A1301
SERIAL NUMBER: 6F83403J31S
DATE TESTED: September 9, 2008 - January 20, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C and Subpart E PASS
RSS-210 Issue 7 Annex 8 and 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 THANH NGUYEN

ENGINEERING 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 ANSI 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

Radiated Emission, 30 to 200 MHz +/- 3.3 dB
Radiated Emission, 200 to 1000 MHz +4.5/-2.9dB
Radiated Emission, 1000 to 2000 MHz +4.5/-29dB
Power Line Conducted Emission +/-2.9 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11a/b/g/n transceiver Access Point.

The radio module is manufactured by Ambit subsidiary of Foxconn, which is located in Hon Hai.

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 to 5240 802.11a 15.84 38.37
5180 to 5240 802.11n HT20 15.35 34.28
5190 to 5230 802.11n HT40 16.86 48.53

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes PIFA antennas, with a maximum gain of 2.72 dBi in the 5.2 GHz band.

5.4. SOFTWARE AND FIRMWARE

Firmware: k10_7.4d4auto20080826T0200
EUT Driver Software: ARTR07B13

The test utility software used during testing was ART Build #13, rev. 0.79
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5.5. WORST-CASE CONFIGURATION AND MODE

For Radiated Emissions and Power line Conducted Emissions, the channel with the highest
conducted output power was selected.

Worst-case data rates as provided by the manufacturer are:
For 11a mode: 6Mbps

For 11n HT20 (5.2 GHz band): MCS1

For 11n HT40 (5.2 GHz band): MCSO

Peak Power Spectral Density was investigated in the 11b mode at Low Channel, for individual
chains versus combiner, and it was determined that combiner is worst-case; therefore, all other
measurements of PPSD in other channels and modes were performed using a combiner.

RF Conducted Spurious was investigated in the 11a mode for Low Channel, for individual

chains versus combiner, and it was determined that combiner is worst-case; therefore, all other
measurements of RF conducted spurious were performed with combiner in the 5.2 GHz band.
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DATE: FEBRUARY 09, 2009
IC: 579C-A1301

ECC ID: BCGA1301

5.6.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number
Laptop Apple Inc. Mac Book PT405200
AC/DC adapter Delta Electronics |ADP-20BH AA MV83303WZB8REVT
AC/DC adapter Delta Electronics [ADP-60AD BR MV83304125SDVT
/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 2 UsS 115V Un-shielded 2m N/A
2 DC 2 DC Un-shielded 2m N/A
3 Ethernet 1 RJ45 Un-shielded 1.5m N/A
TEST SETUP

The EUT is connected to a support laptop computer during the tests. Test software exercised

the radio card
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SETUP DIAGRAM FOR TESTS

Remote site

AC Power source
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REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Serial Cal Due
Number
Peak Power Meter Agilent /HP E4416A GB41291160 |12/04/09
Peak / Average Power Sensor Agilent EQ327A US40440755 |12/07/09
Spectrum Analyzer 3 Hz ~ 44 GHz  |Agilent /HP E4446A MY 43360112 |10/08/09
Antenna, Horn 1 ~ 18 GHz EMCO 3115 2238 09/29/09
Preamplifier, 1 ~ 26.5 GHz Agilent / HP 8449B 3008A00931 109/27/09
LISN, 10 kHz ~ 30 MHz FCC LISN-50/250-25-2 ]2023 10/15/09
EMI Test Receiver R&S ESHS 20 827129/006 |09/27/09
SA Display Section 2 Agilent /HP 85662A 2816A16696 |09/29/09
SA RF Section, 1.5 GHz Agilent /HP 85680B 2814A04227 [09/29/09
Quasi-Peak Adaptor Agilent /HP 85650A 3145A01654 |09/29/09
Antenna, Bilog 30 MHz ~ 2 GHz Sunol Sciences |JB1 A121003 09/28/09
Preamp 30-1000MHz Sonoma 310N 185623 07/20/09
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 10/11/09
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 01/29/09
Antenna, Horn, 40 GHz ARA MWH-2640/B C00981 04/29/09
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7. ANTENNA PORT TEST RESULTS
71. 802.11a MODE IN THE 5.2 GHz BAND
7.1.1. 26 dB and 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter outputs are connected to the spectrum analyzer via a combiner. 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
Mode Frequency | 99% BW 99% BW 26 dBBW | 26 dB BW
Channel AP2 AP4 AP2 AP4
(MHz) (MH2) (MHz) (MHz) (MHz)
802.11a Mode
Low 5180 16.5450 16.6278 20.251 21.944
Middle 5220 16.5368 16.5210 21.945 21.452
High 5240 16.5482 16.4251 20.264 22.437
802.11n HT20 Mode
Low 5180 17.6603 17.6599 21.192 21.052
Middle 5220 17.6935 17.6992 21.242 21.201
High 5240 17.5273 17.5613 20.931 20.225
802.11n HT40 Mode
Low 5190 36.0552 36.0407 42.611 41.255
High 5230 36.2208 36.0812 41.118 41.074
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26 dB and 99% BANDWIDTH

(802.11a MODE AP2)

LOW CH (802.11a mode chain 0)

- Agilenf 11:35:44 Oct 10, 2008

BT | Measure |

Ch Freg 5.18 GHz

Trig  Free MWeas Off

Occupied Bandwidth

Channel Powier

Project: 0812079-2
Ref 20 dBm Atten 20 dB

#Samp| |

Log SIS I O 1Y

Occupied BYY

10

dB/

Offst

113 Mt

‘ ACP

dB !

hulti Carrier

I
Center 5.180 00 GHz

#Res BW 300 kHz #VBW 620 kHz

#Sweep 100 ms {601 pts)

Span 50 MHz Power

Occupied Bandwidth
16.5450 MHz

15,128 kHz
20.251 MHz*

Transmit Freg Error
% dB Bandwidth

Qoo BYW % Pwer
«* dB

Power Stat

59.00 % CCDF

-26.00 dB

Mlore
10f2

MID CH (802.11a mode AP2)
#: Agllent 11:41:10 Oct 10, 2008

R T | MWeasure |

Ch Freg 5.22 GHz

Trig  Free Meas Off

Occupied Bandwidth

Channel Power

Project: 083U12078-2

Ref 20 dBm Atten 20 dB

#Samp)

Occupied BW

Log

10

dB/

Offst

1.3

B

‘ |
‘ ACP

hUltl Carrier

Center 5.220 00 GHz

#Res BW 300 kHz #VBW 620 kHz

#Sweep 100 ms (601 pts)

Span 50 MHz Power

Occupied Bandwidth
16.5368 MHz

Do BYW % Pwr
w dB

P ower Stat

99.00 % CCDF

-26.00 dB

Transmit Freq Errar
 dB Bandwidth

-50.490 kHz
21.945 MHz™

hlore
1of2

Page 85 of 88

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: CCSUP4031A
FAX: (510) 661-0888



REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301
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Center 5.200 00 GHz Span 50 MHz Power
#Res BW 220 kHz #VBW 620 kHz #Sweep 100 ms (601 pts)
- - - Power Stat
Occupied Bandwidth Qc ' - CCDF
17.6992 MHz ee '

hlore
1of2
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REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

HIGH CH (802.11n HT20 mode AP4)
e Agilent 11:50:28 Oct 21, 2008

Ch Freg 5.24 GHz
Occupied Bandwiidth

Prajet
Ref 20 dBm
#Samp

Atten 20 dB

e

i

il

Center 5.240 00 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.5613 MHz

#VBW 620 kHz

Page 85 of 88

#Sweep 100 ms (601 pts)

R T | Measure

Meas Off
Channel Pawer
Occupied BWY

ACP

fulti Carrier

Span 50 MHz Power

Power Stat
CCDF

hWore
1 of 2
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11 HT40 MODE AP2)

LOW CH (802.11n HT40 mode AP2)

- Agilent 11:25:09 Oct 21, 2008 heasure

Ch Freg £.19 GHz Trig  Free Meas Off

Occupied Bandwidth I .

Channel Pawer

1IllI 'IIMH' ||FT'|L1"'|H'<., W*HPH o ﬁ'.ﬂi"'fhlnf p,‘l"n T'I\[ﬂ; "'w ﬁl
| ‘ ki
| H'“(W"" ACP

tulti Carrier

Center 5.190 00 GHz Span 50 MHz Power
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)

Occupied BWY

ot

dB

Lo Fw" ‘,"“hlwfw
dB/ @W{ *} m ‘

FPower Stat

Occupied Bandwidth Oc CCDF
36.0552 MHz -

hlore
10f2

Copyright 2000-2007 Agilent Technologies

HIGH CH (802.11n HT40 mode AP2)

- Agilent 11:29:26 Oct 21, 2008 hWeasure

Ch Freg 5.23 GHz Trig  Free Meas Off

Occupied Bandwidth I .

Channel Paower

Atten 20 dB

L W T
J’ PW it “1* T WWF“IV e

hulti Carrier
Power

Occupied BW

?EE’;‘ ‘.,n",fﬂﬂ"ﬁ“

og
10
1

Center 5.230 00 GHz Span 50 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)
- - - Power Stat
Occupied Bandwidth al: CCDF
36.2208 MH

hlore
1of2
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11 HT40 MODE AP4)

LOW CH (802.11n HT40 mode AP4)

e Agilent 11:18:28 Oct 21, 2008 heasure

Ch Freg £.19 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 10 -

Channel Pawer

O ek k11 AN S
?Egt W’Mﬁ‘w ‘ [ ‘ r ‘Mﬂ?‘!ﬂ"‘% ACP

Center 5.190 00 GHz Span 50 MHz Power
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)

Occupied BWY

FPower Stat

Occupied Bandwidth Oc ' - CCDF
36.0407 MHz ‘

hlore
10f2

HIGH CH (802.11n HT40 mode AP4)

- Agilent 11:33:26 Oct 21, 2008 hWeasure

Ch Freg 5.23 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 10 -

Channel Paower

Atten 20 dB

w T R
syl T

Center 5.230 00 GHz Span 50 MHz Power
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)

Occupied BW

Power Stat

Occupied Bandwidth Qc ' - CCDF
36.0812 MHz e '

g hlore
P 1of2
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

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.

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.

Each chain is measured separately and the total power is calculated using:

Total Power = 10 log (10" (Chain 0 Power / 10) + 10* (Chain 2 Power / 10))
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

RESULTS

802.11a MODE

Antenna Gain 10 Log (# Tx Chains) Effective Legacy Gain

(dBi) (dB) (dBi)
2.72 3.01 5.73
Limit
Channel Frequency Fixed B 4+10 LogB Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5180 17 20.251 17.06 5.73 17.00
Mid 5220 17 21.452 17.31 5.73 17.00
High 5240 17 20.264 17.07 5.73 17.00
Individual Chain Results
Channel Frequency AP2 AP4 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 13.28 12.33 15.84 17.00 -1.16
Mid 5220 12.62 12.92 15.78 17.00 -1.22
High 5240 11.39 11.02 14.22 17.00 -2.78
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DATE: FEBRUARY 09, 2009

REPORT NO: 08U12079-2A
IC: 579C-A1301

ECC ID: BCGA1301

802.11n HT20 MODE

Limit
Channel Frequency Fixed B 4+10 LogB Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5180 17 21.052 17.23 2.72 17.00
Mid 5220 17 21.201 17.26 2.72 17.00
High 5240 17 20.225 17.06 2.72 17.00
Individual Chain Results
Channel Frequency AP2 AP4 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 12.73 11.25 15.06 17.00 -1.94
Mid 5220 11.77 12.02 14.91 17.00 -2.09
High 5240 10.80 13.47 15.35 17.00 -1.65
802.11n HT40 MODE
Limit
Channel Frequency Fixed B 4+10 Log B Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5190 17 41.255 20.15 2.72 17.00
High 5230 17 41.074 20.14 2.72 17.00
Individual Chain Results
Channel Frequency Chain 1 Chain 2 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 13.06 13.36 16.22 17.00 -0.78
High 5230 12.25 15.01 16.86 17.00 -0.14
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REPORT NO: 08U12079-2A
ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11a MODE AP2)

LOW CH (802.11a mode AP2)
e Agilent 10:29:16 Jan 20, 2009

Ch Freg 5.18 GHz

Channel Power

RBW 1.0 MHz

H#VBW 3 MHz
Channel Power

13.28 dBm /23.0000 MHz

BVl Avg

Res BEWy
1.0 MHz
Iilan

Trig  Free

Wideo BYY
3.0 MHz
tan

YEWIREW
1.00000
Ilan

Average
100
Off

AvgVBW Type
Pur (RIS)*
Span 30 MHz NS hdan

Sweep 1 ms (601 pts)
ral Density

Po @ Y
-60.34 dBm/Hz

Span/REWY
106
Ilan

Copyright 2000-2008 Agilent Technologies

(802.11a MODE AP4)

LOW CH (802.11a mode AP4)

W Agilen 10:36:14 Jan 20, 2009

Ch Freg 5.18 GHz

Channel Power

#Atten 30 dB

ST USRI ST —

Center 5.180 00 GHz
#Res BW 1 MHz H#VBW 3 MHz
Channe

12.33 dBm /23.0000 MHz

Measure

Trig  Free MWeas Off

Channel Power

Occupied BW

ACF

Multi Carrier
Paower

Span 30 MHz
Sweep 1 ms 601 pts)

Power Stat
ral Density CCDF

-61.28 dBm/Hz

hlore
10f2
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REPORT NO: 08U12079-2A
ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11a MODE AP2)

MID CH (802.11a mode AP2)

i Agilent 10:04:57 Jan 20, 2009

Measure

Ch Freg
Channel Power

5.22 GHz

Trig  Free

Meas Off

Channel Pawer

Center 5.220 000 0 GHz

#Res BW 1 MHz H#VBW 3 MHz

Channel Power

12.62 dBm /23.0000 MHz

Span 34.5 MHz

Sweep 1 ms (601 pts)
ral Density
-60.99 dBm/Hz

Copyright 2000-2008 Agilent Technologies

(802.11a MODE AP4)

MID CH (802.11a mode AP4)

W Agilenf 10:42:53 Jan 20, 2009

Ch Freg 5.22 GHz

Channel Power

#Atten 30 dB

Center 5.220 00 GHz

#Res BW 1 MHz VBW 1 MHz

Channe

12.92 dBm /23.0000 MHz

Trig  Free

Span 30 MHz
Sweep 1 ms 601 pts)

ral Density
-60.70 dBm/Hz
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Occupied BW

ACF

tulti Carrier
Power

FPower Stat
CCDF

hlore
10f2

Measure

MWeas Off

Channel Power

Occupied BW

ACF

Multi Carrier
Paower

Power Stat
CCDF

hlore
10f2
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REPORT NO: 08U12079-2A
ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11a MODE AP2)

HIGH CH (802.11a mode AP2)

i Agilent 10:19:63 Jan 20, 2009

Ch Freg
Channel Power

5.24 GHz

Center 5.240 000 0 GHz

#Res BW 1 MHz H#VBW 3 MHz

Channel Power

11.39 dBm /21.0000 MHz

Measure

Trig  Free

Meas Off

Channel Pawer
Occupied BW

ACF

MUlti Carrier
Span 31.5 MHz Power
Sweep 1 ms (601 pts)
Power Stat

ral Density CCDF
-61.83 dBm/Hz ore
1af2

Copyright 2000-2008 Agilent Technologies

(802.11a MODE AP4)

HIGH CH (802.11a mode AP4)

W Agilent 10:17:54 Jan 20, 2009

Ch Freg 5.24 GHz

Channel Power

Center 5.240 000 0 GHz

#Res BW 1 MHz H#VBW 3 MHz

Channe

11.02 dBm /21.0000 MHz

Measure

Trig  Free MWeas Off

Channel Power

Occupied BW

ACF

Multi Carrier
Paower

Span 31.5 MHz
Sweep 1 ms 601 pts)
Power Stat

Fo CCDF

ral Density
-62.20 dBm/Hz .
1af2
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REPORT NO: 08U12079-2A
ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11n HT20 MODE AP2)

LOW CH (802.11n HT20 mode AP2)

- Agilenf 10:14:47 Qct 21, 2008

ByWiAvg

Ch Freg 5.18 GHz

Channel Power

) Atten 30 dB

Center 5.180 000 GHz
#Res BW 1 MHz

Copyright 2000-2007 Agilent Technologies

(802.11 HT20 MODE AP4)

LOW CH (802.11n HT20 mode AP4)

- Agilent 10:21:12 Oct 21, 2008

Ch Freg 5.18 GHz

Channel Power

) Atten 30 dB

HVBW 3 MHz

Res By
1.0 MHz

tan

Wideo BW
3.0 MHz
Ilan

YEBWIREW
1.00000
Ilan

Trig  Free

Averages: 100 -

Average
100
™ On Off

Avg/VEW Type
P (RMS) >
Span 33 MHz hdan)

Sweep 20 ms (601 pis)

Auto

-60.70 dBm/Hz SpaniRBW

106

Auto Man

hMeasure

Trig  Free MWeas Off

Averages: 100 -

Channel Pawer

Occupied BWY

B e e it sk L

Center 5.180 000 GHz
#Res BW 1 MHz

11.25 dBm /22.0000 MHz

H#VBW 3 MHz

ACP

fulti Carrier

Span 33 MHz Power

Sweep 20 ms (601 pis)
Power Stat
ral D CCDF

-62.17 dBm/Hz

hWore
1 of 2
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11n HT20 MODE AP2)

MID CH (802.11n HT20 mode AP2)
- Agilent 10:31:12 Oct 21, 2008 BWWlAvg
Res By
Ch Freg 5.2 GHz Trig  Free 1.0 MHz
Channel Power - Man
Video BWW

3.0 MHz
Ilan

_ Atten 30 dB X VEBW/REW
1.00000
Ilan

Average

ot i - al 100

——"
Avg/VEW Type
Pt (RMS) ™
Center 5.200 000 GHz Span 33 MHz I tlan
#Res BW 1 MHz H#VBW 3 MHz Sweep 20 ms (601 pis)

Span/REWY
106
Auta tan

Copyright 2000-2007 Agilent Technologies

(802.11 HT20 MODE AP4)

MID CH (802.11n HT20 mode AP4)
e Agilent 10:26:29 Oct 21, 2008 BViAvg

Res B
Ch Freg 5.2 GHz Trig  Free 1.0 MHz

Channel Power Averages: 100 - Wan,
Yideo BV

3.0 WHz

Ian

_ Atten 30 dB X YVBWIREW
1.00000
tan

Average
100
At O Off

Avg/VEW Type
Pt (RIS
Center 5.200 000 GHz Span 33 MHz NN fwlan
#Res BW 1 MHz HVBW 3 MHz Sweep 20 ms (601 pis)

Channel ar ral De

12.02 dBm /22.0000 MHz -61.40 dBm/Hz Span/RBW

106
Ilan

Page 85 of 88

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031A
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (610) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11n HT20 MODE AP2)

HIGH CH (802.11n HT20 mode AP2)
- Agilent 10:35:55 Oct 21, 2008 B Ay
Res B
Ch Freg 5.24 GHz Trig  Free 1.0 MHz

Chamne Power [ b
Wideo BW

3.0 MHz

Ilan

_ Atten 30 dB X VEBW/REW
1.00000
Ilan

Average

100
On Off

Avg/VEW Type
Puer (RMS)™
Span 33 MHz 08 Man

H#VBW 3 MHz Sweep 20 ms (601 pis)

10.80 dBm /22.0000 MHz SpaniRBW

106
Auto Man|

Copyright 2000-2007 Agilent Technologies

(802.11 HT20 MODE AP4)

HIGH CH (802.11n HT20 mode AP4)
e Agilent 10:39:45 Oct 21, 2008 BViAvg

Res B
Ch Freg 5.24 GHz Trig  Free 1.0 MHz

Chamnel Power I e
Wideo BV

3.0 MHz

Ilan

_ Atten 30 dB X YVBWIREW
1.00000
tan

Average
100
On Off

Avg/VEW Type
Pt (RIS
Center 5.240 000 GHz Span 33 MHz NN fwlan
#Res BW 1 MHz HVBW 3 MHz Sweep 20 ms (601 pis)

= ral D /
13.47 dBm [/22.0000 MHz -59.95 dBm/Hz Span/RBW

106
Ilan
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11 HT40 MODE AP2)

LOW CH (802.11n HT40 mode AP2)
- Agilent 14:20:49 Jan 20, 2009 R T Measure

Ch Freq 519 GHz Trig  Free MWeas Off

Channel Power

Channel Power

Occupied BW
ACP
hulti Carrier
Center 5.190 00 GHz Span 81.9 MHz Pawier
#Res BW 1 MH:z HVBW 3 MHz Sweep 1 ms 601 pts)
FPower Stat
Channe D) ral D [ CCDF
13.06 dBm /43.0000 MHz -63.28 dBm/Hz ore
1 of 2

(802.11 HT40 MODE AP4)

LOW CH (802.11n HT40 mode AP4)
¥ Agilent 12:03:51 Oct 21, 2008 BYW/ Avg

Res B
Ch Freg 5,18 GHz Trig  Free 1.0 MHz

Chamnel Power I e
Wideo BV

3.0 MHz

Ilan

 Aten30dB __ VBWIREW
1.00000
tan

Average
100
M| On Off

Avg/VEW Type
Pt (RIS
Center 5.190 000 GHz Span 63 MHz YN fwlan
#Res BW 1 MHz HVBW 3 MHz Sweep 20 ms (601 pis)

Span/REWY
106
Auto Ilan|
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11 HT40 MODE AP2)

HIGH CH (802.11n HT40 mode AP2)
# Agilent 11:30:37 Oct 21, 2008 R T B Avg

Res By
Ch Freg 5.23 GHz Trig  Free 1.0 MHz

Channel Pover | (e
Video B
3.0 MHz
Auto han)

_ Atten 30 dB X VEWIREBW
1.00000
Auto han

Average
100
N Cn Off
ey

AvgVBW Type

P (RRAS*
Center 5.230 000 GHz Span 63 MHz WG] tlan
#Res BW 1 MH:z HVBW 3 MHz Sweep 20 ms (601 pts)

Channel ar ral D /
12.25 dBm /42.0000 MHz -63.98 dBm/Hz Span/RBW

106
Auto han|

(802.11 HT40 MODE AP4)

HIGH CH (802.11n HT40 mode AP4)
¥ Agilent 12:01:50 Oct 21, 2008 BYW/ Avg

Res B
Ch Freg 5.23 GHz Trig  Free 1.0 MHz

Chamnel Power I e
Wideo BV

3.0 MHz

Ilan

_ Atten 30 dB X YVBWIREW
1.00000
tan

Average
100
On Off

Avg/VEW Type
Pt (RIS
Center 5.230 000 GHz Span 63 MHz YN fwlan
#Res BW 1 MHz HVBW 3 MHz Sweep 20 ms (601 pis)

Channel Power ral D

15.01 dBm /42.0000 MHz -61.22 dBm/Hz Span/RBW

106
Auta han)

Copyright 2000-2007 Agilent Technologies
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

7.1.3. 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 less than or equal to 6 dBi, therefore the limit is 4 dBm.

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. PPSD method #2 was used.
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

RESULTS

POWER SPECTRAL DENSITY WITH COMBINER

5150 to 5250MHz Band
Antenna Gain (dBi) # 0 2.72
Antenna Gain (dBi) # 2 2.72
Effective Legacy Gain 5.73
Mode Frequency | PPSD With Combiner Limit Margin
Channel (MHz) (dBm) (dBm) (dB)
802.11a Mode
Low 5180 3.96 4.00 -0.04
Middle 5220 3.86 4.00 -0.15
High 5240 3.93 4.00 -0.07
802.11n HT20 Mode
Low 5180 3.62 4.00 -0.38
Middle 5220 3.87 4.00 -0.13
High 5240 3.97 4.00 -0.03
802.11n HT40 Mode
Low 5190 3.86 4.00 -0.14
High 5230 3.65 4.00 -0.35
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REPORT NO: 08U12079-2A
ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

POWER SPECTRAL DENSITY WITH COMBINER

(802.11a MODE)

LOW CH (802.11a mode)

e Agilenf 10:42:47 Oct 10, 2008

ByWiAvg

Ch Freg 5.18 GHz

Channel Power

H#VBW 3 MHz

MID CH (802.11a mode)
e Agilent 11:19:12 Oct 10, 2008

Ch Freg 5.2 GHz
Channel Power

RBW 1.0 MHz

Center 5.200 00 GHz
#Res BW 1 MH:z

Copyright 2000-2007 Agilent Technologies

H#VBW 3 MHz

Res B
Trig  Free 1.0 MHz

Averages: 100 - Man

Wideo BW
3.0 MHz

Mkr1 5175 117 5 GHz Ilan
3.957 dBm VBWIREWA

1.00000
Ilan

Average
100
On Off

Avg/VEW Type
P (RMS) >
Auto hdan)

Span/REWY
Span 31.5 MHz 106
Sweep 20 ms (601 pts)  |f=00 Ian|

EVlAvg

Res B
Trig  Free 1.0 MHz

Averages: 100 - Man)

Wideo BV
3.0 MHz

Mkr1 5.197 65 GHz Wlan
3.855 dBm VBVWIRE

1.00000
tan

Average
100
On Off

Avg/VEW Type
Puir (RIMS]H
W Auta Ilan)

Span/REWY
Span 30 MHz 106

Sweep 20 ms (501 pts)  [f=000 Ian
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REPORT NO: 08U12079-2A

DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301

IC: 579C-A1301

HIGH CH (802.11a mode)
5 Agilent 12:07:08 Oct 10, 2008 R T | Bwiavg

Res B
Ch Freg 5.24 GHz Trig  Free 1.0 MHz

Channel Power Averages: 100 - Auto b

Yideo BW

3.0 MHz

Proj ; Mkr1 5.246 10 GHz Man
Ref 30 dBm ) Atten 30 dB __3.925 dBm VEWIREW

1.00000
Ilan

Average
100
On Off

Avg/VEW Type
P (RMS) >
| Auto hdan)

Span/REWY
Center 5.240 00 GHz Span 30 MHz 106

#Re HVBW 3 MHz Sweep 20 ms (601 pts) Auto Ian

Page 85 of 88

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031A
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: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11n HT20 MODE)

LOW CH (802.11n HT20 mode)

- Agilent 13:44:10 Oct 10, 2008 R T | PeakSearch

Ch Freg 5.18 GHz Trig  Free MNext Peak
Channel Power Averages: 100 -

Next Pk Right

Mkr1 5.173 490 0 GHz
~ Atten 30 dB 3617 dBm

Mext Pk Left
Min Search
Pk-Pk Search

Wkr @ CF

hlare
Span 31.5 MHz 1 ai2

HVBW 3 MHz Sweep 20 ms (601 pis)

- Agilent 14:11:13 Oct 10, 2008 B Ay
Res B\
Ch Freg 5.2 GHz Trig  Free 1.0 MHz
Channel Power Averages: 100 - Wan,

Wideo BV
3.0 MHz

Mkr1 5.194 45 GHz Ilan

3.865 dBm VBWIRBW
1.00000
tan

Average
100
On Off

Avg/VEW Type
P (RS>
| Auto han

Span/REWY
Span 30 MHz 106

H#VBW 3 MHz Sweep 20 ms (601 pts) Auta Ilan|
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

HIGH CH (802.11n HT20 mode)
- Agilent 14:47:11 Oct 10, 2008 R T | Bwhavwg

a
Res By
Ch Freg 5.24 GHz Trig  Free 1.0 MHz

Channel Power Averages: 100 - —M

Video BW
3.0 MHz

Praject: ] Mkr1 5.242 95 GHz Ian
Ref 30 dBm ] Atten 30 dB __3.9?4 dBm VEWIREW

1.00000
Ilan

Average
100

e 0n off

AvgVBW Type
Pt (RMS1
Center 5.240 00 GHz Span 30 MHz NS Man

#Res BW 1 MH:z HVBW 3 MHz Sweep 20 ms (601 pts)
Channe Po ral De '
15.08 dBm /20.0000 MHz -57.93 dBm/Hz Span/RBW,

106
Auto han|
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REPORT NO: 08U12079-2A
ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11n HT40 MODE)

LOW CH (802.11n HT40 mode)
i Agilent 15:19:08 Oct 10, 2008

Ch Freg
Channel Power

518 GHz Trig  Free

Averages: 100 -

Mkr1 5.200 01 GHz
3.863 dBm

Auto

Center 5.190 00 GHz
#Res BW 1 MHz

Span 66 MHz

HVBW 3 MHz Sweep 20 ms (601 pis)

L Agilent 16:11:59 Oct 10, 2008 R T

Ch Freg 5.23 GHz

Channel Power

Trig  Free

Averages: 100 -

Mkr1 522164 GHz
3651 dBm

) Atten 30 dB

"Hw
™ Yo
iy

Center 5.230 00 GHz
#Res BW 1 MH:z

Span 66 MHz

#VBW 3 MHz Sweep 20 ms (601 pts)

Copyright 2000-2007 Agilent Technologies
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ByWiAvg

Res By
1.0 MHz
tan

Wideo BW
3.0 MHz
Ilan

YEBWIREW
1.00000
Ilan

Average
100
Off

Avg/VEW Type
P (RMS) >
Ilan|

On

Span/REWY
106

Auto Man

Peak Search

Mext Peal

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mkr @ CF

hWore
1 of 2
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

7.1.4. 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 transmitter outputs are connected to the spectrum analyzer via a combiner.

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.

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

RESULTS
Mode Frequency | Peak Excursion | Peak Excursion | Limit | Worst Case
Channel AP2 AP4 Margin
(MHz) (dBm) (dBm) (dBm) (dB)
802.11a Mode
Low 5180 9.34 9.93 13 -3.07
Middle 5200 11.21 10.72 13 -1.79
High 5240 11.47 8.90 13 -1.53
802.11n HT20 Mode
Low 5180 9.76 11.30 13 -1.70
Middle 5200 10.79 10.52 13 -2.21
High 5240 10.77 11.48 13 -1.52
802.11n HT40 Mode
Low 5190 9.45 10.10 13 -2.90
High 5230 9.31 10.34 13 -2.66
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

PEAK EXCURSION
(802.11a MODE AP2)

LOW CH (802.11a mode AP 2)
- Agilent 10:00:02 Oct 21, 2008 B Ay
Res B
Ch Freg 5.18 GHz Trig  Free 1.0 MHz
tan

Wideo BW
3.0 MHz
Ilan

Atten 30 dB ) = ) YEYWREW
i 1.00000
Ilan

Channel Power

A A A e " Avera ge

2 ""4"—'.‘1«'-|-N""-'q"\.w._‘._4-)-v’Y"""'Q 100

off

Avg/VEW Type
P (RMS) >
Auto hdan)

Span/REWY

Center 5.180 000 0 GHz Span 31.5 MHz 106
#Res BW 1 MHz HVBW 3 MHz Sweep 20 ms (601 pts) Auto Ian

(802.11a MODE AP4)

LOW CH (802.11a mode AP4)
e Agilent 09:23:04 Oct 21, 2008 BVl Avg

Res BEWy

Ch Freg 5.18 GHz Trig  Free 1.0 MHz

Channel Power Ilan
Video B

3.0 MHz

tan

Atten 30 dB R WEWVWIREW
| 1.00000
Ilan)

Average
100
Off

| Ao BV Type
P (RIS >
bl Auto tlan

Span/REWY
Center 5.180 00 GHz Span 30 MHz 106

#Res BW 1 MHz H#VBW 3 MHz Sweep 20 ms (601 pis) Ilan

Copyright 2000-2007 Agilent Technologies
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REPORT NO: 08U12079-2A
ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11a MODE AP2)

MID CH (802.11a mode AP 2)

i Agilent 09:56:49 Oct 21, 2008

ByWiAvg

Ch Freg 5.2 GHz

Channel Power

~ Atten 30 dB

Span 31.5 MHz
Sweep 20 ms (601 pis)

(802.11a MODE AP4)

MID CH (802.11a mode AP4)
5 Agilent 09:23:15 Oct 21, 2008

Ch Freg 5.2 GHz

Channel Power

H#VBW 3 MHz

Page 85 of 88

Sweep 20 ms (601 pts)

Res By
1.0 MHz

tan

Wideo BW
3.0 MHz
Ilan

YEBWIREW
1.00000
Ilan

Trig  Free

Average
100
On Off

Ml AvglVEW Type
b Puir (RMS) >

Auto han

Span/REWY
106

Auto Man

EVlAvg

Res BYY
1.0 MHz
Ilan

Wideo BV
3.0 MHz
Ilan

VEWIREW
1.00000
tan

Trig  Free

Average
100
On Off

Avg/VEW Type
Puir (RIMS]H

Span/REWY
106
Ilan|

Span 30 MHz
Auta
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11a MODE AP2)

HIGH CH (802.11a mode AP 2)
- Agilent 09:53:45 Oct 21, 2008 BWvl Avg
Res By

Ch Freg 5.24 GHz Trig  Free 1.0 MHz
tlan)

Wideo BWY
RBW 1.0 MHz ideo BV

g Ilan|

Atten 30 dB ) dB YBWIREW
i 1.00000
Ian|

Channel Power

1

%wm-a.u SAAR R Lt Average

100
On Off

Avg/VEW Type
P (RMS) >
Auto hdan)

Span/REWY

Center 5.240 000 0 GHz Span 31.5 MHz 106
HVBW 3 MHz Sweep 20 ms (601 pts) Auto Ian

Copyright 2000-2007 Agilent Technalogies

(802.11a MODE AP4)

HIGH CH (802.11a mode AP4)
Srhtmeseenay R T | B

Res BYY

Ch Freg 5.24 GHz Trig  Free 1.0 MHz

Channel Power Ilan
Wideo BWY

3.0 MHz

Man

Atten 30 dB . YVBWIREW
| 1.00000
tan

Average
. 100
1 b,
LT T Off
UL 0BV Type
Pt (RIS

Span/REWY
Span 30 MHz 106

H#VBW 3 MHz Sweep 20 ms (601 pts) Auta Ian
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11n HT20 MODE AP2)

LOW CH (802.11n HT20 mode AP2)
e Agilent 10:16:41 Oct 21, 2008 R T B Avg

Res B\

Ch Freg 5.18 GHz Trig  Free 1.0 MHz
Auto hdan

Video B
3.0 MHz
Auto han)

~ Atten 30 dB 278 db VBWIRBW
| 1.00000
Auto han

Channel Power

Average
100
On Off

AvgVBW Type
Puwr (RM31*
Auto Man|

Span/REWY
Span 33 MHz 106

HVBW 3 MHz Sweep 20 ms (601 pts) Auto Ilan|

(802.11n HT20 MODE AP4)

LOW CH (802.11n HT20 mode AP4)
. Agilent 10:22.53 Oct 21, 2008 B Avg

Res BYY

Ch Freg 5.18 GHz i 1.0 MHz
Ilan

Wideo BV
3.0 MHz
Ilan

~ Atten 30 dB ) 0 dB YVEWIREW
| 1.00000
tan

Channel Power

Average
100
Off

Avg/VEW Type
P (RS>
Auto han

Span/REWY
Span 33 MHz 106

H#VBW 3 MHz Sweep 20 ms (601 pts) Auta Ian

gilent Technalogies
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11n HT20 MODE AP2)

MID CH (802.11n HT20 mode AP2)
# Agilent 10:32:32 Oct 21, 2008 R T B Avg

Res By
Ch Freg 5.2 GHz Trig  Free 1.0 MHz
Channel Power Auto fwlan|
Video By
RBW 1.0 MHz ge ot
70 Auta Man

VEWVWIREW
1.00000
Auto han

Average
100
On Off

AvgVBW Type
. Puwr (RM31*
Auto Man|

Span/REWY
Center 5.200 000 GHz Span 33 MHz 106

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

(802.11n HT20 MODE AP4)

MID CH (802.11n HT20 mode AP4)
e Agilent 10:27:45 Oct 21, 2008 BViAvg

Res B
Ch Freg 5.2 GHz 1.0 MHz

Channel Power han

Wideo BV

3.0 MHz
Ilan

_ Atten 30 dB ) I YBWIREW
i i 1.00000
tan

Average
100
On Off

Avg/VEW Type
H Puir (RIMS]H

" Auto han
My

Span/REWY
Span 33 MHz 106

#VBW 3 MHz Sweep 20 ms (601 pts) Ian

Copyright 2000-2007 Agilent Technologies
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

(802.11n HT20 MODE AP2)

HIGH CH (802.11n HT20 mode AP2)
# Agilent 10:37:05 Oct 21, 2008 R T B Avg

Res By
Ch Freg 5.24 GHz Trig  Free 1.0 MHz

Channel Power Auto Ian

RBW 1.0 MHz .
I Auta Man

__ Atien 30 dB 1077 dB VBWIRBW
- ] 1.00000
Auto han

Average
100
On Off

AvgVBW Type
Puwr (RM31*
Auto Man|

Span/REWY
Center 5.240 000 GHz Span 33 MHz 106
#Res BW 1 MHz HVBW 3 MHz Sweep 20 ms (601 pts) Auto Ilan|

(802.11n HT20 MODE AP4)

HIGH CH (802.11n HT20 mode AP4)
¥ Agilent 10:41:03 Oct 21, 2008 BYW/ Avg

Res BYY
Ch Freg 5.24 GHz i 1.0 MHz

Channel Power han

Wideo BV
3.0 MHz
Ilan

_ Atten 30 dB ] i dB YVEYWREW
F i 1.00000
tan

Average
100
On Off

Avg/VEW Type
ooy P (RS>
Livwean Ait0 tlan
ey

Span/REWY
Span 33 MHz 106

H#VBW 3 MHz Sweep 20 ms (601 pts) Auta Ian

Copyright 2000-2007 Agilent Technologies

Page 85 of 88

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031A
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: 08U12079-2A
ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11n HT40 MODE AP2)

LOW CH (802.11n HT40 mode AP2)
g Agilent 11:27:37 Oct 21, 2008

Ch Freg 5.19 GHz

Channel Power

) Atten 30 dB

Center 5.190 00 GHz

#Res BW 1 MHz H#VBW 3 MHz

2007 Agilent Technologies

(802.11n HT40 MODE AP4)

LOW CH (802.11n HT40 mode AP4)
e Agilent 11:22:42 Oct 21, 2008

Ch Freg 5.19 GHz

Channel Power

) Atten 30 dB

Center 5.190 000 GHz

#Res BW 1 MHz H#VBW 3 MHz

Copyright 2000-2007 Agilent Technologies
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BVl Avg

Res BEWy
1.0 MHz
Ilan

Wideo BYY
3.0 MHz
tan

YEWIREW
1.00000
Ilan

Trig  Free

Average
100
On Off

AvgVBW Type
P (RIS >
Auto hdan

Span/REWY

Span 64.5 MHz 106
Sweep 20 ms (601 pts)

Auto han

BVl Avg

Res BEWy
1.0 MHz
Ilan

Wideo BYY
3.0 MHz
tan

YEWIREW
1.00000
Ilan

Trig  Free

Average
100
On Off

AvgVBW Type
| P (RIS >
Auto hdan

Span/REWY
Span 63 MHz 106

Sweep 20 ms (601 pts) Ilan
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REPORT NO: 08U12079-2A
ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11n HT40 MODE AP2)

HIGH CH (802.11n HT40 mode AP2)
g Agilent 11:31:41 Oct 21, 2008

Ch Freg 5.23 GHz

Channel Power

) Atten 30 dB

Center 5.230 000 GHz
#Res BW 1 MHz

Copyright 2000-2007 Agilent Technologies

H#VBW 3 MHz

(802.11n HT40 MODE AP4)

HIGH CH (802.11n HT40 mode AP4)
s Agilent 11:38:07 Oct 21, 2008

Ch Freg 5.23 GHz

Channel Power

) Atten 30 dB

H#VBW 3 MHz

Page 85 of 88

Sweep 20 ms (601 pts)

BVl Avg

Res BEWy
1.0 MHz
Iilan

Wideo BYY
3.0 MHz
tan

YEWIREW
1.00000
Ilan

Trig  Free

Average
100
On Off

AvgVBW Type
P (RIS >

B Auto ET

Span/REWY

Span 63 MHz 106
Sweep 20 ms (601 pts)

Auto han

BVl Avg

Res BEWy
1.0 MHz
Ilan

Wideo BYY
3.0 MHz
tan

YEWIREW
1.00000
Ilan

Trig  Free

Average
100
Off

AvgVBW Type
| P (RIS >

Auto hdan

Span/REWY
Span 63 MHz 106

Ilan
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

7.1.5. 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.

Offset Value = Cable Loss + Attenuation + Antenna Gain + Combiner Loss
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REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

RESULTS

SPURIOUS EMISSIONS WITH COMBINER

(802.11a MODE)

LOW CH SPURIOUS (802.11a mode)
e Agilent 11:51:28 Oct 10, 2008
] Mkr1 24.961 GHz

Atten 20 dB -39.07 dBm

S

Start 30 MHz
#Res BW 1M

Stop 26.000 GHz

#VBW 1 MHz Sweep 129.9 ms 2001 pts)

LOW CH SPURIOUS (802.11a mode)

e Agilent 11:52:64 Oct 10, 2008 R T
! Mkr1 36.878 GHz

Ref 11 dBm #Atten 10 dB -39.00 dBm

Start 26.000 GHz
#Res BW 1 MHz

Stop 40.000 GHz

#VBW 1 MHz Sweep 70 ms (2001 pts)
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1 2 3 4

harker

Select Marker

Mormal

Celta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Fealk Search

Mext Pealk

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mikr @ CF

hlore
10of2
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

MID CH SPURIOUS (802.11a mode)

R T Marker

Mkr1 24.935 GHz

Ref 10 dBm Atten 10 dB 42.36 dBm 159'92‘1 Maarker4

Mormal

Delta Pair
(Tracking Ref)

A

Span Pair

Center

Stop 26.000 GHz
#VBW 1 MHz Sweep 129.9 ms (2001 pts)

E T Feak Search
Mkr1 36.955 GHz
#Atten 0 dB 42.18 dBm Mext Pealk

Next Pk Right

Mext Pk Left

hin Search

Pk-Plk Search

MWhkr @ CF

hlore

Stop 40.000 GHz 1 0f2

#Re #VBW 1 MHz Sweep 70 ms (2001 pts)
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REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

HIGH CH SPURIOUS (802.11a mode)
R T

Mkri1 13.885 GHz

Ref 20 dBm Atten 20 dB -35.44 dBm

1

Stop 26.000 GHz

#VBW 1 MHz Sweep 129.9 ms (2001 pts)

R T

Mkr1 36.864 GHz
41.70 dBm

P

Next Pk Right

P

Stop 40.000 GHz

#Re #VBW 1 MHz Sweep 70 ms (2001 pts)
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Select Marker

Marker

42 3 4

Mormal

Delta Fair
(Tracking Ref)

WWWWWW” -

A

Span Pair

Center

eak Search

Mext Peal

Mext Pk Left

hin Search

k-Plk Search

MWhkr @ CF

hlore
1of2
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REPORT NO: 08U12079-2A

ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11n HT20 MODE)

LOW CH SPURIOUS (802.11n HT20 mode)

Ref 18 dBm

Start 30 MHz
#Res BW 1 MHz

Start 26.000 GHz
#Res BW 1 MHz

Mkr1 15.508 GHz
46.11 dBm

Stop 26.000 GHz
#VBW 1 MHz Sweep 129.9 ms (2001 pts)

R T

Mkr1 37.179 GHz
41.95 dBm

Stop 40.000 GHz

#VBW 1 MHz Sweep 70 ms (2001 pts)
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REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

MID CH SPURIOUS (802.11n HT20 mode)

R T Marker

Mkr1 24.948 GHz Select Mark
elecl Marker
43.01 dBm 1 2 3 4

Ref 18 dBm #Atten 10 dB

Mormal

Delta Pair
(Tracking Ref)
Ref h

Span Pair

Span Center

Stop 26.000 GHz
#VBW 1 MHz Sweep 129.9 ms (2001 pts)

R T Feak Search
Mkr1 37.144 GHz

40.68 dBm Mext Peak

Next Pk Right

Mext Pk Left

hin Search

Pk-Plk Search

MWhkr @ CF

hlore

Stop 40.000 GHz 1 0f2

Sweep 70 ms (2001 pts)

#Re: #VBW 1 MHz
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

HIGH CH SPURIOUS (802.11n HT20 mode)

R T Marker

Mkri1 24.727 GHz

Ref 10 dBm #Atten 10 dB 41.79 dBm 159'92‘1 Maarker4

Mormal

Delta Pair
(Tracking Ref)
Ref h

Span Pair

Span Center

Stop 26.000 GHz
#VBW 1 MHz Sweep 129.9 ms (2001 pts)

R T Feak Search
Mkr1 36.871 GHz
41.60 dBm Mext Peak

Next Pk Right

Mext Pk Left

hin Search

Pk-Plk Search

MWhkr @ CF

hlore

Stop 40.000 GHz 1 0f2

#Re #VBW 1 MHz Sweep 70 ms (2001 pts)
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REPORT NO: 08U12079-2A

ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11n HT40 MODE)

LOW CH SPURIOUS (802.11n HT40 mode)

Ref 18 dBm

Start 30 MHz
#Res BW 1 MHz

Start 26.000 GHz
#Res BW 1 MHz

Mkr1 24.766 GHz
42.99 dBm

Stop 26.000 GHz
#VBW 1 MHz Sweep 129.9 ms (2001 pts)

R T

Mkr1 37.116 GHz
42.47 dBm

Stop 40.000 GHz

#VBW 1 MHz Sweep 70 ms (2001 pts)
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REPORT NO: 08U12079-2A

ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

(802.11n HT40 MODE)

HIGH CH SPURIOUS (802.11n HT40 mode)

Ref 18 dBm

Start 30 MHz
#Res BW 1 MHz

Start 26.000 GHz
#Res BW 1 MHz

R T

Mkr1 13.950 GHz
45.25 dBm

Stop 26.000 GHz
#VBW 1 MHz Sweep 129.9 ms (2001 pts)

R T

Mkr1 36.759 GHz
42.23 dBm

Stop 40.000 GHz

#VBW 1 MHz Sweep 70 ms (2001 pts)

Page 85 of 88

harker

Select Marker

Delta Pair
(Tracking Ref)
4

Span Pair

Center

Fealk Search

Mext Pealk

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mikr @ CF

hlore
10of2

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4031A

TEL: (610) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08U12079-2A

ECC ID: BCGA1301

DATE: FEBRUARY 09, 2009

IC: 579C-A1301

8. RADIATED TEST RESULTS

8.1LIMITS

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)at3 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 the 5.2 GHz 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: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

8.1. TRANSMITTER ABOVE 1 GHz IN THE 5.2 GHz BAND

8.1.1. 802.11a MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 09:32:42 Dec 1, 2008 R T | Peak Search

Mkr1 5.149 00 GHz
#Atten 0 dB 57.91 dBpv MNext Paalk

Mext Pk Right
MNext Pk Left
Min Search
Fk-Fk Search

Wikr @ CF

hlore

Start 5.000 00 GHz Stop 5.150 00 GHz 10i2

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilenf 09:31:31 Dec 1, 2008 R T | PeakSearch

Mkr1 5.150 00 GHz
#Atten 0 dB 43.18 dBpv Mext Peak

Next Pk Right

Mext Pk Left

hin Search

FPlk-Pk Search

MWkr © CE

hore

Start 5.000 00 GHz Stop 5.150 00 GHz | 102

#Res BW 1 MHz #WVBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 09:38:49 Dec 1, 2008 R T | Peak Search

Mkr1 5.149 71 GHz
#Atten 0 dB 53.87 dBpv MNext Paalk

Mext Pk Right
Mext Pk Left

] A Min Search
A gu g g e AR

Pk-Pk Search

Mir @ CF

hlore

Stop 5.150 00 GH= 10f2

VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 09:24:25 Dec 1, 2008 R T | PeakSearch

Mkr1 5.149 75 GHz
Ref 102.1 dBpv #Atten 0 dB 47.34 dBpY MNext Peak

Mext Pk Right
MNext Pk Left
Min Search
Fk-Fk Search

Mir @ CF

hore

Start 5.000 00 GHz Stop 5.150 00 GHz 1 0f2

#Hes BW 1 MHz Sweep 11.7 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ
e Agilent 09:55:06 Dec 1, 2008 R T | Peak Search

Mkr1 5.356 97 GHz
#Atten 0 dB 51.52 dBpv MNext Paalk

Mext Pk Right
Mext Pk Left

Min Search

. '*‘-‘-’»|""-‘r-.#-‘h"-V-v-.-'.J'r1,.F.-1,c.‘\..,\-,n).,-.-.N,{-q.u'I.l,;-‘-‘.q.'-r*.-'\‘l.-.'ﬂJ‘.--r*'-.-.\-\1_.-.J,\f\.-.._.-.-q.'.l11,.-‘kN.-Jkr-.',._-n«yJ;J.1\-'\\-.f,la.l;.m.,.m.ur__ A

Pk-Pk Search

Mir @ CF

hlore

Start 5.350 00 GHz Stop 5.460 00 GHz 10f2

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL, AVG, HORIZ
e Agilenf 09:56:65 Dec 1, 2008 E T | PeakSearch

O Mkr1 5.360 27 GHz
Ref 102.8 dBpv #Atten 0 dB 39.92 dBpY MNext Peak

Mext Pk Right
MNext Pk Left
Min Search
Fk-Fk Search

Mir @ CF

hore

Start 5.350 00 GHz Stop 5.460 00 GHz | 10i2

#Hes BW 1 MHz Sweep 8.577 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT
e Agilent 09:45:57 Dec 1, 2008 R T | Peak Search

Mkr1 5.350 92 GHz
#Atten 0 dB 50.02 dBp MNext Paalk

Mext Pk Right
Mext Pk Left

o Min Search

| '|'"‘.J'f'-1f'1'-'-'"-‘""4\Il'-vd‘u'»{.u‘.-.«,.-i'"."fnl‘,\"“'.1,4'I|'|'l"»n"‘h.r\\l.'r.«n’l.l«\'.,,-\-",l\\,‘ oy r'.'_..,-,"r\-,\_.'-'|.I..,\if.-.f"vr._llr,‘m ittty
v I

Pk-Pk Search

Mir @ CF

hlore

Start 5.350 00 GHz Stop 5.460 00 GHz 10f2

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL, AVG, VERT
e Agilenf 09:47:27 Dec 1, 2008 E T | PeakSearch

O Mkr1 5.350 18 GHz
Ref 102.1 dBpv #Atten 0 dB 38.07 dBpY MNext Peak

Mext Pk Right
MNext Pk Left
Min Search
Fk-Fk Search

Mir @ CF

hore

Start 5.350 00 GHz Stop 5.460 00 GHz | 10i2

#Hes BW 1 MHz Sweep 8.577 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Apple Inc.

Project #: 08U12079-2

Date: 12/01/08

Test Engineer: Thanh Nguyen
Configuration: EUT and remote suppoxt Lapiop
Mode: Transmit802.11 a

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-26GHz‘ Pre-ampliferZG-dDGHz‘ Horn > 18GHz ‘ Limit ‘
| T73; SIN: 6717 @3m j | T34 HP 84498 j | T88 Miteq 26 40GHz j | T39; ARA 18.26GHz; S/N:1013 j ‘ FCC 15.205 j

Hi Frequency Cables

3" cable 22807700 12" cable 22807600 20" cable 22807500 HPF ‘ Reject Filter Peak Measurements
REW=VBW=1MHz

‘ 3 cable 22807700 j ‘ 12" cable 22807600 J ‘ 20" cable 22807500 ﬂ ‘ j ‘ R 001 | Averaze Measurements
. il

RBW=1MHz , VBW=10Hz

Dist | Read Pk \Read Avg.: AF | CL | Amp ;D Coir; Flio | Peak Avg | PkLin ;Avg Lim: Pk Mar : Avg Mar Notes

GHz | (m) | dBuV dBuV dB | dB B dB ! dBuV/m :; dBuV/m ! dBuV/m  dBuVim; dB dB (VH)
High Ch 5240MHz
15750 : 30 349 216 00 1] 571 439 74 54 - H
15750 © 30 | 347 217 00 00 560 439 74 54 - ¥
Mid Ch S200MHz
15600 : 30 : 353 22 0o oo 570 439 74 54
15600 © 30 | 342 218 0.0 00 550 435 74 54
Low Ch S180NMHz
15540 3n 353 223 0o o0 568 438 74 54
15540 30 344 226 00 o0 559 44.1 74 54

No other emissions were detecied above Ird

Rev. 101508

f Measurement Frequency Amp  Preamp Gain Ayg Lim  Average Field Strength Lirnit
Dust  Distance to Antenma D Corr Dhstance Correct to 3 meters Pk Lim  Peak Field Strength Lirmt
Fead Analyzer Reading Avg Awerage Field Strength @ 3 m Avyg Mar Wargin vs. Average Limit
AF  Antenna Factor Peak  Caleulated Peak Field Strength Pk Mar IMargin ws. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

8.1.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 14:16:29 Dec 1, 2008 R T | PeakSearch

Mkr1 5.148 25 GHz
#Atten 10 dB 55.20 dBpv Mext Pealk

Mext Pk Right
Mext Pk Left

Min Search

a1
JTEeT ‘iﬂ"%
T k
-'“‘f-‘||r.-.ﬂ\}jr,\J'k.,.".'|\‘."l".."|,__I}.I;,.,\4'\j‘fI‘-n-'-Aﬂ'"|\f-""u'-.r-|;-)J\-dta,-_J'4\*.,a..h;n‘,ﬂ‘-..,r‘q.\!‘k-\‘\'\r g lsnsie Tl

Pk-Pk Search

Wkr @ CF

hlore

Start 5.000 00 GHz Stop 5.150 00 GHz 1 ai2

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
2 Agilent 14:17:33 Dec 1, 2008 R T | PeakSearch

; Mkr1 5.150 00 GHz
Ref 112.6 dByv #Atten 10 dB 4233 dBpv MNext Peak

Next Pk Right
MNext Pk Left
Min Search

I Pk-Pk Search

MWhkr @ CF

S

hlore

Start 5,000 00 GHz Stop 5.150 00 GHz | 12

#Res BW 1 MH #WVBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 14:21:56 Dec 1, 2008 R T | Peak Search

Mkr1 5.147 50 GHz
#Atten 10 dB 54.49 dBpv MNext Paalk

Mext Pk Right
Mext Pk Left

Min Search

1

...v.ﬁ.k_re""J"""l’ﬁr

*I"'A-I'rl""'*\J't-.1f'\"f'5-a‘r-"-"'-'4"-.-,"'u"*'“"-'JP"“'"‘r.""""1-'1'.'n'rf"-"J"1-fr""‘1!"I"“"""""+'1f|.\rl-.l'-r"dlq.‘wvﬂﬂq-. Fk-Fk Search

Mir @ CF

hlore

Start 5.000 00 GHz Stop 5.150 00 GHz 10f2

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilenf 14:23:10 Dec 1, 2008 E T | PeakSearch

Mkr1 5.149 50 GHz
#Atten 10 dB 41.96 dBpY Mext Peal

Mext Pk Right
MNext Pk Left

Min Search

| Pk-Pk Search

Mir @ CF

hore

Start 5.000 00 GHz Stop 5.150 00 GHz | 10i2

#Hes BW 1 MHz Sweep 11.7 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ
e Agilent 14:08:17 Dec 1, 2008 R T | Peak Search

Mkr1 5.357 15 GHz
#Atten 10 dB 50.92 dByv MNext Paalk

Mext Pk Right
Mext Pk Left

Min Search

1‘f1x‘""‘M"3“"‘}I‘J"'n‘-’\-'~‘$*-*.F-'I-v\"..\,.hw'l'.l"..u.-'lw- Al I A g, Bt rh it i

s Fk-Pk Search

Mir @ CF

hlore

Start 5.350 00 GHz Stop 5.460 00 GHz 10f2

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL, AVG, HORIZ
e Agilenf 14:09:18 Dec 1, 2008 E T | PeakSearch

O Mkr1 5.360 08 GHz
Ref 112.7 dBpv #Atten 10 dB 39.03 dBpY MNext Peak

Mext Pk Right
MNext Pk Left
Min Search
Fk-Fk Search

Mir @ CF

hore

Start 5.350 00 GHz Stop 5.460 00 GHz | 10i2

#Hes BW 1 MHz Sweep 8.577 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT
e Agilent 13:59:26 Dec 1, 2008 R T | Peak Search

Mkr1 5.350 55 GHz
Atten 10 dB 51.71 dBpv MNext Paalk

Mext Pk Right
Mext Pk Left

Min Search

v rv4,.a1,r..+-1-A\-'...4-*..~\<'n\.1"‘l‘r1'*f-m_.-.rn,~\w\ra~1'w4'In'f*\'-1J-"-d"'v.'-"Lla*u'..a".,‘._,_J,,.-.'um"‘-r"-'i'nLr'-'-.-

2"‘d""'*’».:*"'n!"'"‘l--<-U"."w"fa_.-p.x’-'r-.., )

Pk-Pk Search

Mir @ CF

Start 5.350 00 GHz Stop 5.460 00 GHz M?ge
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL, AVG, VERT
e Agilenf 14:00:45 Dec 1, 2008 E T | PeakSearch

i Mkr1 5.350 00 GHz
Ref 107 dBpY Atten 10 dB 40.00 dBpY MNext Peak

#Peak
Mext Pk Right
Mext Pk Left
Min Search

Pk-Pk Search

Mir @ CF

Start 5.350 00 GHz Stop 5.460 00 GHz | M?;e
#Hes BW 1 MHz Sweep 8.577 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Apple Inc.

Project #: 08U12079-2

Date: 12/01/08

Test Engineer: Thanh Nguyen
Configuration: EUT and remote suppoxt Lapiop
Mode: Transmit HT 20

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-26GHz‘ Pre-ampliferZG-dDGHz‘ Horn > 18GHz ‘ Limit ‘
| T73; S/N: 6717 @3m j | T34 HP B449B j | T8 Miteq 26 40GHz j | T39.T88 ARA 1840GHz & Mixer > 40GHz j ‘ FCC 15.205 j

Hi Frequency Cables

3" cable 22807700 12" cable 22807600 20" cable 22807500 HPF ‘ Reject Filter Peak Measurements
REW=VBW=1MHz

‘ 3 cable 22807700 j ‘ 12" cable 22807600 J ‘ 20" cable 22807500 ﬂ ‘ j ‘ R 001 | Averaze Measurements
. il

RBW=1MHz , VBW=10Hz

Dist | Read Pk \Read Avg.: AF | CL | Amp ;D Coir; Flio | Peak Avg | PkLin ;Avg Lim: Pk Mar : Avg Mar Notes

GHz | (m) | dBuV dBuV dB | dB B dB ! dBuV/m :; dBuV/m ! dBuV/m  dBuVim; dB dB (VH)
Low Ch S180NHz
15540 : 30 @ 345 218 00 1] 560 433 74 54 - v
15540 © 30 | 364 224 00 00 570 439 74 54 - H
Mid Ch S200MHz
15600 : 30 340 217 0o oo 558 434 74 54
15600 © 30 | 340 217 0.0 00 557 434 74 54
High Ch 5240MHz
15720 3n 340 218 0o o0 56.1 439 74 54
15.720 30 354 221 00 o0 575 442 74 54

No other emissions were detecied above Ird

Rev. 101508

f Measurement Frequency Amp  Preamp Gain Ayg Lim  Average Field Strength Lirnit
Dust  Distance to Antenma D Corr Dhstance Correct to 3 meters Pk Lim  Peak Field Strength Lirmt
Fead Analyzer Reading Avg Awerage Field Strength @ 3 m Avyg Mar Wargin vs. Average Limit
AF  Antenna Factor Peak  Caleulated Peak Field Strength Pk Mar IMargin ws. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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DATE: FEBRUARY 09, 2009

REPORT NO: 08U12079-2A
IC: 579C-A1301

ECC ID: BCGA1301

8.1.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Agilent 15:57:37 Dec 1, 2003 R T | PsakSearch
Mkr1 5.147 75 GHz
Atten 20 dB 67.75 dBpY Next Peak

Next Pk Right

Mext Pk Left

1
ﬁ, Min Search
1 f-"""-“"‘m‘|I
i | . LM ,,-J-'-J"a'l"{qmll
i fiehag com bl st Ao Pk-Pk Search

SRR

FTun Mir © CF

Start 5.000 00 GHz Stop 5.150 00 GHz 1'\"13?28
#Res BW 1M VBW 1 MHz Sweep 1 ms (601 pts)

R T Feak Search

Mkr1 5.150 00 GHz
53.85 dBpv Mext Pealk

Next Pk Right
MNext Pk Left

Min Search

e Pk-Pk Search

MWhkr @ CF

Start 5.000 00 GHz Stop 5.150 00 GHz 1'\'1?28
#Res BW 1 MHz #WVBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agilent 16:01:44 Dec 1, 2008 R T | Peak Search

Mkr1 5.146 75 GHz

Ref 117 dBpY Atten 20 dB 64.33 dBuv Mext Peak
#Peak

MNext Pk Right

Mext Pk Left

ﬁ]"

Y,
Y i ﬂ\'j'l‘b" e
g Pt ) }_d"l'1_I,l-h-.‘l'|||'|||‘..irl{‘,h\m-,ljllf-'._i. ), '.J‘n.1-1.J';.1ﬂmf|,,.JJ-.-ﬂwi‘-'.alw'ﬂ.-."r.u'u‘a"-'d At Pk-Pk Search

Min Search

Mir @ CF

Swip

hlore

Start 5.000 00 GHz Stop 5.150 00 GHz 10f2

#Re Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 16:02:55 Dec 1, 2008 E T | PeakSearch

Mkr1 5.150 00 GHz
Atten 20 dB 51.44 dBpY Mext Peal

Mext Pk Right

MNext Pk Left

Min Search

Pl Pl-Pl Search

Mir @ CF

hore

Start 5.000 00 GHz Stop 5.150 00 GHz | 10i2

#Hes BW 1 MHz #WBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ
e Agilent 16:10:00 Dec 1, 2008 R T | Peak Search

Mkr1 5.350 000 003 GHz
Atten 20 dB 57.99 dBpv MNext Paalk

Mext Pk Right
Mext Pk Left

Min Search

1

3

[T T RO AT YR O W AEE TP AT WY T RO e e e P

Pk-Pk Search

Mir @ CF

hlore

Start 5.350 000 000 GHz Stop 5.350 000 010 GHz 10f2

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL, AVG, HORIZ
e Agilenf 18:11:26 Dec 1, 2008 E T | PeakSearch

O Mkr1 5.350 73 GHz
Ref 117 dBpY Atten 20 dB 44.96 dBpY Mext Peal
#Peak

Mext Pk Right
MNext Pk Left
Min Search
Fk-Fk Search

Mir @ CF

hore

Start 5.350 00 GHz Stop 5.460 00 GHz | 10i2

#Hes BW 1 MHz Sweep 8.577 s (601 pts)
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REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT

Agilent 16:05:34 Dec 1, 2008 R T

Mkr1 5.369 43 GHz

Ref 117 dBpY Atten 20 dB 52.82 dBpv

#Peak

Swip

Start 5.350 00 GHz Stop 5.460 00 GHz
#Re Sweep 1 ms (601 pts)

HIGH CHANNEL, AVG, VERT

e Agilenf 185:07:30 Dec 1, 2008

R T

Mkr1 5.357 70 GHz

Atten 20 dB 40.68 dBv

Start 5.350 00 GHz

#Hes BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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Peak Search

Mext Pealk

MNext Pk Right

Mext Pk Left

Min Search

Stop 5.460 00 GHz |

Mir @ CF

hlore
10f2

Peak Search

Mext Pealk

Mext Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

hore
10f2
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont St Chamber

Company: Apple Inc.

Project #: 081120792

Date: 12/01/08

Test Engineer: Thanh Nguyen
Configuration: EUT and remoie support Lapiop
Mode: Transmii HT40

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-ampliferZE-AtDGHz‘ Horn > 18GHz ‘ Limit ‘
‘ T73; SIN: 6717 @3m j | T34 HP 84498 j | TB8 Miteq 26 40GHz j | T39; ARA 18-26GHz; S/N:1013 j | FCC 15.205 j

Hi Frequency Cables
3’ cable 22807700 ‘ 12' cable 22807600 ‘ 20’ cable 22807500 HPF ‘ Reject Filter Peak Measurements
i REBW=VBW=1MHz

3" cable 22807700 . 12" cable 22807600 ‘ 20" cable 22807500 - ‘ - ‘ R 001 . Average Measurements
- |
RBW=IMHz ; VBW=10Hz

Dist { Read Pk | Read Ave.: AF @ CL | Amp :D Comr: Flir | Peak Avg | Pk Lin : Avg Lim Pk Mar : Avg Mar Notes

GHz {m) dBuV dBuV dBm: dB (B B dB | dBuVim : dBuVi/m i dBuV/m : dBuV/m dB B (VH)
Low Ch 51900MHz
15570 30 353 221 425 - on on 570 437 T4 54 - - v
15570 30 342 220 425 - on 0.0 558 434 T4 54 - - H
High Ch 52300MHz
15690 3n 339 218 428 - on on 559 438 T4 54 - - v
15400 30 353 219 428 - on 0.0 573 439 T4 54

Mo other emissions were d d above 3rd harmonic.

Rev. 101508

Measurement Frequency Amp  Preamp Gan Lwg Lim  Awerage Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Awvz  Average Field Strength @ 3 m Avg Mar Margin wvs Average Limit
Antenna Factor Peak  Calculated Pealt Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

8.2, RECEIVER ABOVE 1 GHz IN THE WORST CASE MODE
8.2.1. RX ABOVE 1 GHz FOR 20 MHz BANDWIDTH IN THE 5.2 GHz BAND

High Frequency Measurement
Compliance Certification Services, Fremeont Sm Chamber

Company: Apple Inc.

Project #: 08U12079-2

Date: 12/01/08

Test Engineer: Thanh Nguyen
Configuration: EUT and remote support Laptop
Mode: Receive mode 20MHz

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

| T73; S/N: 6717 @3m j | T34 HP 84498 j | j | j ‘ RX RSS 210 j

Hi Frequency Cables

3" cable 22807700 ‘ 12" cable 22807600 | 20" cable 22807500 ‘ HPF ‘ RejectFilter | Peaki Measwrements
REW=VEW=1MHz

‘ 3' cable 22807700 j ‘ 12" cable 22807600 j ‘20'cahle22307500 j ‘ j ‘ .| Average Measurements

RBW=1MHz , VBEW=10Hz

Read Pk Read Avg.! AF Amp i Peak Ave Pk Lim | Avg Lion Ave Mar Notes
dBuV dBuV dB dBuV/m | dBuVim | dBuVim | dBuVim dB (VIH)

539 468 - 438 36.7
49.1 309 A - 422 240
484 32.1 - 434 271
442 305 - 414 277
509 430 - 409 330
496 223 : - 422 148
463 399 - 412 349
482 289 - 452 2590

o

were detected ahove 25GHz

Rev. 101508

f Measurement Frecuency Amp  Preamp Gain Avyg Lim  Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pk Lin  Peak Field Strength Limit
Read Analyzer Reading Avg  Awverage Field Strength @ 3m Avg Mar Margin vs. Average Limit
AF  Antenna Factor Peale  Calculated Peale Field Strength Pl Mar  IWargm vs. Peak Lt

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

8.2.2. RX ABOVE 1 GHz FOR 40 MHz BANDWIDTH IN THE 5.2 GHz BAND

High Frequency Measurement
Comphiance Certification Services, Fremont Sm Chamber

Company: Apple Inc.

Project # 08U12079-2

Date: 12/01/08

Test Engineer: Thanh Nguyen
Configuration: EUT and remote support Laptep
Mode: Receive mode 40MHz

Test Equipment:
Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

‘ T73; S/N: 6717 @3m j | T34 HP 84498 j | j | j | RX RSS 210 j

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 20’ cable 22807500 HPF ‘ Reject Filter Peak Measurements
REW=VBW=1MHz

¥ cable 22807700 12" cable 22807600 ‘ZO'cahle 22807500 ﬂ ‘ j .| Average Measurements
RBW=1MHz ; VEW=10Hz
f AF  CL

Amp (D Comr r | Peak Avg | PkLiun : Avg Lin: Pk Mar Avg Mar Notes

Dist i Read Pk | Read Avg.

dBuV dBuV dB/m dB dBuVim  dBuVim | dBuV/m ; dBuV/m dB dB (V/IH)

583 475 258 - 483 374
49.1 309 274 . - 422 240
566 356 284 - 515 305
525 325 205 - 49.7 207
509 430 258 - 409 330
533 386 266 5 - 448 30.1
574 434 284 - 523 383
47.7 313 - 447 283

mimmimog i

were d d ahove 2 5GHz

Rev. 101508

Measurement Frequency Amp  Preamp Gain Awvg Lim  Awverage Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lim  Peak Field Strength Lirot
Analyzer Readng Awg  Awverage Field Strength @ 3 m Lwvg Mar Margin vs. Average Lot
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Iargin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

8.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT& DATA

BUMH-chE compliance Certification services

b A T b 47173 Benicia Street
PEL TR DR BT Fremont, Ca 24E&53f
(=10 . )

Tel: (E10) 771-1000
Fax: (510) A&1l-0BS8

Datag: 4% Fila$: 0SUL2ZAT9EMI.EMI Data: 09-11-2008 Time: 1&6:23:12
Lovd (dRuVin)

0
FCC CLASS-H

’_

L]

(Framon)
Traca: 42 Raf Trace:

Conditicon: FPCC CLASS-B Am ANTEMNA E EM 02110% HORIZCOMTAL
Tegt Operator:: Thanh Hguysn -

Projact #: : 08U12072

Company : : Apple Inc.

Configuration:: BEUT only

Mode - : Transmit worst casse

Target: : FCOC gclass B

Raad Limit
Level Factor Level Line Eemark

dBuv de dpuv,/m dBuv,/m

49.83 .61 36.22 43.50
40.67 .21 38.45 46.00
43 .33 L35 44.68 45.00
37.48 .35 38.83 4&.00
39.60 .33 41.93 46.00
43.17 .33 45.49% 4&.00
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT& DATA

BUMH-chE Compliance Certification Services

.:"ﬁ rEr e ot I 47173 EBenlcia Street
PG AL TR ST Freamont, CA 94538
i LEEA T i :
Tel: (510} 771-1000

Fax: (510} &c&l-08%88

Datag: 40 Fila#: 08U120739EMI.EMI Date: 09-11-2008 Time: 15:25:14
Lovd (dRButim)

o0
FCLC CLASS-H

—

L

LT

(Framor)
Trace: 29 Raf Trace:

Conditien: FCC CLASS-BE 3m ANTEMNA E_ESM 021109 VERTICAL
Test Cperatbtor:: Thanh Hguysan

Project #: : DBUL2073

Company : : Apple Inc.

Configuration:: EUT only

Mode : Transmit worst cassa

Targeat: : POC gclass B

Raad Limit over
Level Factor Level Line Limit Eemark

AEuv de dAEuv;/m dBu¥V/m dE

51.70 B8 32.82 40.00 7.18
43,67 66 33.01 43.E0 .49
49.67 .41 35.2& 43.50 .24
45.50 21 43.2% 46.00 .71
37.83 .B3 39.67 4&.00 .33
38.17 .33 40.49% 4&.00 .51
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

8.4. POWERLINE CONDUCTED EMISSIONS

LIMIT

RSS-Gen 7.2.2

Except when the requirements applicable to a given device state otherwise, for any licence-
exempt radio communication device equipped to operate from the public utility AC power
supply, either directly or indirectly, the radio frequency voltage that is conducted back onto the
AC power lines in the frequency range of 0.15 MHz to 30 MHz shall not exceed the limits shown
in Table 2. The tighter limit applies at the frequency range boundaries.

Table 2 — AC Power Lines Conducted Emission Limits

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 G to 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

RESULTS

6 WORST EMISSIONS

CONDUCTED ERISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit EN B in Remark

(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuY)| (dB) QP AV |QP(dB)|AV(dE)| L1 /L2
020 45 .00 = - 0.0 63.69 3369 -1a.70 -6.70 L1
158 3500 = - 0.0 56.00 da.00 -2001 | -1001 L1
f.59 40.30 = - 0.0 a0.00 50.00 -19.70 -9.70 L1
020 4733 = - 0.0 63.69 5369 -1a.34 -A.36 L2
278 3027 -- - 0.0 56.00 4a.00 -1a.13 -6.13 L2
.59 39.40 -- - 0.0 60.00 50.00 -2060 | -1060 L2
& Worst Data
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REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

LINE 1 RESULTS

™ 3 LAgINDD Mg w00 G0y ne

P L R TR LT
L LSRN

Compliance Cartification Services
47173 EBEenicia Strest

Framont, Ca 4538

Tel: (510} 771-1000

Fax: (510} 6581-0BSE

Datag: 7
Lavd (dRuY)

File#: 08T12073LC.EMI

i1

Cate: 09-09-2008 Tims: 14:52:44

[

CISPR CLASS-B

AVERAGE

B

1

W

i

W

Yy1502

(Line Coudualion)
Traca: &

Conditicon: CISPR CLASS-B
Tegt Cperator:: Thanh Hguysen
Projact #: 08UL207T9
Company : : Apple Inc.

Raf Trace:

Configuration:: EUT , support eguipmant

Mode -
Targat:
Voltage:

: CZISPE Class B
: 11EVAC / &0H=
: Ll: Peak( Elue),
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REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

LINE 2 RESULTS

COMPLIANCE

® I LgINCD NG w0 W a0, Inc

FEL W LS R T
L LSEn, T

Compliance Certification Services
47173 Benicia Strest

Framont, CA 24538

Tel: (E10) 771-1000

Fax: (Bl0) s&1-08&8

Datag: 14
Lavd (dRuY)

File#: 08U12073LC.EMI

Date: 09-09-2008 Time: 14:55:43

0

[

CISPR CLASS-B

AVWERAGE

e

I

|

1 AL
1 AT
_ #"lM.‘!

|
W,

Y0102

(Line Conuduation)
Trace: 12

Condition: CISPR CLASS-B
Test operator:: Thanh HNguysen
Projact #: 08U12079
Company : : Apple Inc.

Raf Trace:

Configuration:: EUT , support eguipmant

Mode :
Target:
Voltage:

: CZISPR Class E
11EVAC [/ SO0OHEZ
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REPORT NO: 08U12079-2A
FCC ID: BCGA1301

DATE: FEBRUARY 09, 2009
IC: 579C-A1301

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 MAXIMUNM FERMISSIELE EXPOSURE (MPE)

. Electric fisld Magnstic fiskd o . ] -
Frequancy rangs Power density Averaging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliControlled Exposures
G614 1.63 *(100) 3]
18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
frao0 3]
5 i
{B) Limits for General Population/Uncontrolled Exposura
0.3-1.34 G614 1.63 *(100) 20
1.34-20 8247 2.19F 18002 a0
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld o . . :
Frequency rangs FPower dansity Avaraging time
(MHz) strength strangth (i fema) {minutes)
30-200 0.o73 0.2 a0
300-15 11500 20
TB00=T00,000 e 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 full

¢ aware of the potential for exposure and can exercise conirol over their exposurs.

Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where oceu-
pationalicontrolled limits apply provided he or she is made aware of the |I:|u:-hential for exposure,

MWoTE 2 70 TaplE 1: General population/uncontrolled exposures app

y 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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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

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 B

1-10 280/ f 2.19/f 6

10-30 28 219/f 6

30-300 28 0.073 2" 6

3001 500 1.585f05 0.0042f%5 £1150 6

1 500-15 000 614 0.163 10 6
15 000-150 000 614 0.163 10 616 000 /f'?
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 ).
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REPORT NO: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

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/cm”2

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: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

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) (mWicm”2) | (W/im*2)
WLAN, 11b 2.4 GHz 20.0 26.39 4.22 0.23 2.29
WLAN, 11g 2.4 GHz 20.0 28.11 4.22 0.34 3.40
WLAN, HT20 2.4 GHz 20.0 28.29 1.21 0.18 1.77
WLAN, 11a 5.8 GHz 20.0 26.98 5.19 0.33 3.28
WLAN, HT20 5.8 GHz 20.0 26.99 2.18 0.16 1.64
WLAN, HT40 5.8 GHz 20.0 26.56 2.18 0.15 1.49
WLAN, 11a 5.2 GHz 20.0 15.84 5.73 0.03 0.29
WLAN, HT20 5.2 GHz 20.0 15.35 2.72 0.01 0.13
WLAN, HT40 5.2 GHz 20.0 16.86 2.72 0.02 0.18
Notes:

Antenna Gain for 11b, 11g and 11a is the combined antenna gain for both chains.
Antenna gain for HT20 and HT40 is the maximum antenna gain of both chains.
Output power is the combined output power for both chains.

Page 85 of 88

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031A
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: 08U12079-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1301 IC: 579C-A1301

CO-LOCATED MPE CALCULATIONS

For multiple colocated transmitters operating simultaneously the total power density can be
calculated by summing the Power * Gain product (in linear units) of each transmitter.

yields

d=0.282*V((P1*G1)+ (P2*G2)+ ...+ (Pn*Pn))/S)
where

d = distance in cm

Px = Power of transmitter x in mW

Gx = Numeric gain of antenna x

S = Power Density in mW/cm”2

In the table below, Power and Gain are entered in units of dBm and dBi respectively, then
converted to their linear forms for the purpose of the calculations.

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 Output | Antenna MPE FCC Power | IC Power
Power Gain Distance Density Density
(dBm) (dBi) (cm) (mW/cm?2) | (W/m*2)
WLAN, 11g 24 GHz | 28.11 4.22
WLAN, 11a 58 GHz | 26.98 5.19
Combined 20.0 0.67 6.67
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