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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: ACCESS POINT
MODEL.: A1302
SERIAL NUMBER: 6F83504X2UJ
DATE TESTED: September 11, 2008 — January23, 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

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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%.

Page 5 of 89

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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 14.12 25.82
5180 to 5240 802.11n HT20 12.96 19.77
5190 to 5230 802.11n HT40 16.10 40.74

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes the following PIFA antennas:
Model 631-0878 used for AP1, with a maximum gain of 3.49 dBi in the 2.4 GHz band.
Model 631-0860 used for AP3, with a maximum gain of -0.04 dBi in the 2.4 GHz band.

Model 631-0861 used for AP2, with a maximum gain of 3.62 dBi in the 5.2 GHz band, 3.18 dBi
in the 5.3 GHz band, 3.66 dBi in the 5.6 GHz band and 3.4 dBi in the 5.8 GHz band.

Model 631-0859 used for AP4, with a maximum gain of 4.21 dBi in the 5.2 GHz band, 3.78 dBi
in the 5.3 GHz band, 3.67 dBi in the 5.6 GHz band, and 2.61 dBi in the 5.8 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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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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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ECC ID: BCGA1302 IC: 579C-A1302

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
AC/DC Adapter Delta Elect., Inc. 611-0265 EH310BRPP5X N/A
PowerBook Apple MediaMac G4 PT382989 DoC
/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: 08U12087-2A
ECC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

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 E9327A 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 ]09/27/09
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 01/29/10
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 16.6825 16.6278 19.562 21.944
Middle 5220 16.6604 16.5210 19.289 21.452
High 5240 16.2153 16.4251 19.2%4 22.437
802.11n HT20 Mode
Low 5180 17.5894 17.5613 20.936 20.225
Middle 5220 17.337 17.6992 21.305 21.201
High 5240 17.6337 17.6025 21.294 21.372
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
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(802.11a MODE AP4)
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HIGH CH (802.11a mode AP4)

e Agilent 11:46:07 Oct 10, 2008 R T | heasure '
l
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(802.11 HT20 MODE AP4)
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10f2

MID CH (802.11n HT20 mode AP4)

- Agilent 10:24:59 Oct 21, 2008 hWeasure

Ch Freg 5.2 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 10 -

Channel Paower

Atten 20 dB
Occupied BW

Sl ey
] Il mpmy’ﬂ,w *‘-’ff“ ;

ACP

i

Offst | Mﬁ"r 1
.11:33 'q'fhm'%"'fl""n'/l'lwlﬂmrm rP|NF1’{l**JI'W“lb‘lwllll}‘lwﬁ Multi Carrier

Center 5.220 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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

HIGH CH (802.11n HT20 mode AP4)
e Agilent 10:38:47 Oct 21, 2008 R T I heasure

Ch Freq 524 GHz Trig  Free MWeas Off

Occupied Bandwidth Averages: 10 -

Channel Pawer

Ref 20 dBm Atten 20 dB
Occupied BWY

J " ""‘r"lliw“ ||~1'FHWF qlﬁj"ﬂr’l.|'v!‘¥"1|H|'l,'P

liwfmh ACP

nr‘,¢\p""ql,J"“\“‘r""|l|'|‘+h'|||'l|

fulti Carrier

Center 5.240 00 GHz Span 50 MHz Power

#Res BW 220 kHz #VBW 620 kHz #Sweep 100 ms (601 pts)
Power Stat
CCDF

hWore
1 of 2
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

(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

Atten 20 dB

,%H]'F‘ s w‘ﬁp*r*“r [y ‘,mﬂr.”u.-1 T “\”"T"” it
dBy “ ﬂr *} ‘

Occupied BWY

o i M

Center 5.190 00 GHz Span 50 MHz Power
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)
- - - — Power Stat
Occupied Bandwidth 0 ' 59.00 % CCDF
36.0552 MHz '

- hlore
Frag Erro 078 kHz
rer frofr 1 af 2

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

o Aoy I O ey R
- """"'Wf"""m W | w M W;“““W‘*

1

B . .
hulti Carrier

Power

Occupied BW

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 3 v : CCDF
36.2208 MHz #iB e

2 Error hlare

10of2

gilent Technalogies
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

(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

I Lk bk 14y AL e
?Egt W’Mﬁ‘w y [ ‘ r WM'HM ACP

dB _ _
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

FPower Stat

Occupied Bandwidth Oc CCDF
36.0407 MHz -

hlore
10f2

Copyright 2000-2007 Agilent Technologies

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

T R
syl T

B . .
hulti Carrier

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 al: CCDF
36.0812 MHz -

hlore
1of2
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

RESULTS

802.11a MODE

The combined antenna gain = 10 log (10*(AG1/10) + 10AG2/10))
The combined antenna gain = 6.94 dBi

Limit
Channel Frequency Fixed B 4+10 LogB Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5180 17 19.562 16.91 6.94 15.97
Mid 5200 17 19.289 16.85 6.94 15.91
High 5240 17 19.294 16.85 6.94 15.91
Individual Chain Results
Channel Frequency AP2 AP4 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 12.47 9.13 14.12 15.97 -1.85
Mid 5220 10.03 9.58 12.82 15.91 -5.88
High 5240 9.83 9.44 12.65 15.91 -6.08
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REPORT NO: 08U12087-2A
FCC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

AP 2 OUTPUT POWER

OUTPUT POWER LOW CH, AP 2

- Agilent 02:26:03 Nov &, 2008

Ch Freg 5.18 GHz

Channel Power

Peak Search

Trig  Free Mext Pealk

Mext Pk Right
Mkr1 5.182 85 GHz
2.916 dBm

Mext Pk Left

Min Search

Fk-Fk Search
Span 30 MHz

Sweep 20 ms (601 pts)
Wkr @ CF

-60.54 dBm/Hz

hlore
10f2

Copyright 2000-2008 Agilent Technologies

OUTPUT POWER MID CH, AP 2
5 Agilent 05:23:01 Mov B, 2008

Ch Freg 5.2 GHz

Channel Power

) Atten 30 dB

e b A WA

Center 5.200 000 GHz

#Res BW 1 MHz #VBW 3 MHz

10.03 dBm /22.0000 MHz

lent Technologies

BWvrAvg

Res EWy

Trig  Free 1.0 MHz

S i

YWideo B
3.0 MHz
Idan

YBWIREW
1.00000
tdan

b Average
i 50
"*\k\w-,;-.-m‘.w“ On Off

AvghBW Type
Prgr (RIS *
Span 33 MHz [ N

Sweep 20 ms 601 pts)

-63.39 dBm/Hz

Span/REWY
106
Auto IMan
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REPORT NO: 08U12087-2A
FCC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

OUTPUT POWER HIGH CH, AP 2

e Agilent 05:19:01 Moy B, 2008

Ch Freg 5.24 GHz Trig  Free

Channel Power

) Atten 30 dB

e = S e e

.
\
4
e,

Center 5.240 000 GHz

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

-63.59 dBm/Hz

AP 4 OUTPUT POWER

OUTPUT POWER LOW CH, AP 4

e Agilent 05:01:29 Moy B, 2008

Span 33 MHz

Trig

Ch Freg 5.18 GHz

Channel Power

) Atten 30 dB

Center 5.180 000 GHz

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

-64.30 dBm/Hz
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Free

Span 33 MHz

ByWiAvg

Res By
1.0 MHz

tan

Wideo BW
3.0 MHz
Ilan

YEBWIREW
1.00000
Ilan

Average
&0
On Off

Avg/VEW Type
Puir (RMS) >

Auto han

Span/REWY
106

Auto Man

ByWiAvg

Res By
1.0 MHz

tan

Wideo BW
3.0 MHz
Ilan

YEBWIREW
1.00000
Ilan

Average
&0
On Off

Avg/VEW Type
Puir (RMS) >

Auto han

Span/REWY
106
tan

Auto
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REPORT NO: 08U12087-2A

DATE: FEBRUARY 09, 2009
FCC ID: BCGA1302

IC: 579C-A1302

OUTPUT POWER MID CH, AP 4
% Agilent 05:21:55 Mov B, 2008 T |Freg/Channel

: Center Freq
ChFreq 52 GHz Trig_Free | o 500000 GHz
Channel Power _-

Start Freq
£.18350000 GHz
) Atten 30 dB

Stop Freq
521650000 GHz

CF Step
3.30000000 MHz
Auto Man

Freq Offset
Center 5.200 000 GHz Span 33 MHz (IR

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

Signal Track
ral D i Oon off

9.58 dBm /22.0000 MHz -63.85 dBm/Hz

Copyright 2000-2008 Agilent Technologies

OUTPUT POWER HIGH CH, AP 4
i Agilent 05:19:57 Mov 6, 2008 T |Freg/Channel

ChFreqg 524 GHz Trig _Free 551335355 o
Channel Power _-

Start Freq
5.22350000 GHz
) Atten 30 dB

Stop Freg
£ 26650000 GHz

CF Step
3.30000000 MHz
B Auto han

Freq Offset
Span 33 MHz 0.00000000 Hz

Sweep 20 ms (601 pts)
Signal Track
On Off

-63.99 dBm/Hz
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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 20.225 17.06 4.21 17.00
Mid 5200 17 21.201 17.26 4.21 17.00
High 5240 17 21.294 17.28 4.21 17.00
Individual Chain Results
Channel Frequency AP 2 AP 4 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 9.90 9.74 12.83 17.00 -4.17
Mid 5200 9.68 9.74 12.72 17.00 -4.28
High 5240 9.97 9.92 12.96 17.00 -4.04

Page 27 of 89

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: 08U12087-2A
FCC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

AP 2 OUTPUT POWER

OUTPUT POWER LOW CH, AP 2

e Agilent 18:17:33 Jan 22, 2009

Ch Freg 5.18 GHz

Trig  Free

Channel Power I .

_ #Atten 30 dB

I s e I e S

Center 5.180 000 GHz
#Res BW 1 MH:z #VBW 3 MHz

9.90 dBm /22.0000 MHz

Span 33 MHz
#Sweep 20 ms (601 pts)

ral Density
-63.52 dBm/Hz

OUTPUT POWER MID CH, AP 2

W Agilent 16:31:38 Jan 22, 2009

Ch Freg 5.22 GHz

Trig  Free

Channel Power I

_ #Atten 30 dB

Pap— T

Center 5.220 000 GHz
#Res BW 1 MHz HVBW 3 MHz

Channe

9.68 dBm /22.0000 MHz

Copyright 2000-2008 Agilent Technologies

Span 33 MHz
#Sweep 20 ms (601 pts)

of = iit"_-,-"
-63.75 dBm/Hz
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Measure

Meas Off

Channel Pawer

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: 08U12087-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1302

IC: 579C-A1302

OUTPUT POWER HIGH CH, AP 2

st Agllent 18:33:50 Jan 22, 2009 Measure

Ch Freg 5.24 GHz Trig  Free Meas Off

Channel Power I .

Channel Paower

Occupied BW

ACP

hulti Carrier

Span 33 MHz Power
H#VBW 3 MHz #Sweep 20 ms (601 pis)

Center 5.240 000 GHz

Power Stat

ral Density CCDF

9.97 dBm /22.0000 MHz -63.46 dBm/Hz

hlore
1of2

Copyright 2000-2008 Agilent Technologies

AP 4 OUTPUT POWER

OUTPUT POWER LOW CH, AP 4

- Agilent 18:13:04 Jan 22, 2009 hWeasure

Ch Freg 5.18 GHz Trig  Free Meas Off

Channel Power I .

Channel Paower

Occupied BW

B i i L VP

ACP

MUlti Carrier
Span 33 MHz Power
Sweep 1 ms (601 pis)

Center 5.180 000 GHz
#Res BW 1 MHz HVBW 3 MHz

Power Stat
Channe { CCDF
9.74dBm [/22.0000 MHz -63.69 dBm/Hz

hlore
1of2
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REPORT NO: 08U12087-2A
FCC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

OUTPUT POWER MID CH, AP 4

% Agilenf 18:15:46 Jan 22, 2009

Ch Freg

Channel Power

5.22 GHz Trig

Center 5.220 000 GHz

Span 33 MHz
#Res BW 1 MHz

#VBW 3 MHz Sweep 1 ms (601 pts)

Channe

9.74 dBm /22.0000 MHz

-63.68 dBm/Hz

Copyright 2000-2008 Agilent Technologies

OUTPUT POWER HIGH CH, AP 4

e Agilent 18:17:17 Jan 22, 2009

Ch Freg
Channel Power

5.24 GHz Trig  Free

Center 5.240 000 GHz

Span 33 MHz
#Res BW 1 MHz

#VBW 8 MHz Sweep 1 ms (601 pts)

Channel Power

e ral Density
9.92dBm [22.0000 MHz

-63.51 dBm/Hz
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Free

Measure

Weas Off

Channel Power

Occupied BW

ACF

WAUlti Carrier
Fower

P ower Stat
CCDF

hore
10f2

Measure

Meas Off

Channel Pawer

Occupied BW

ACF

tulti Carrier
Power

FPower Stat
CCDF

hlore
10f2
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

802.11n HT40 MODE

RESULTS
Limit
Channel Frequency Fixed B 4+10 LogB Antenna Limit
Limit Limit Gain
(MHz) (dBm) (MHz) (dBm) (dBi) (dBm)
Low 5190 17 42.255 20.26 4.21 17.00
High 5230 17 41.074 20.14 4.21 17.00
Individual Chain Results
Channel Frequency AP 2 AP 4 Total Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 12.85 13.32 16.10 17.00 -0.90
High 5230 12.24 12.76 15.52 17.00 -1.48
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
FCC ID: BCGA1302

IC: 579C-A1302

AP 2 OUTPUT POWER

OUTPUT POWER LOW CH, AP 2

- Agilent 16:42:19 Jan 22, 2009 heasure

Ch Freq 5.19 GHz Trig  Free Meas Off

Channel Power I

Channel FPower
Occupied BW

ACF

Wulti Carrier
Span 64.5 MHz Power
#Sweep 20 ms (601 pts)

Center 5.190 00 GHz
#Res BW 1 MHz #VBW 3 MHz

Power Stat
Jensity CCDF

12.85 dBm /43.0000 MHz 48 dBm/Hz

Channe

hore
1 of 2

jilent Technologies

OUTPUT POWER HIGH CH, AP 2

e Agilent 17:01:22 Jan 22, 2009 hWeasure

Ch Freg 5.23 GHz Trig  Free Meas Off

Channel Power I .

Channel Paower
Occupied BW

ACP

hulti Carrier
Span 64.5 MHz Power
H#VBW 3 MHz #Sweep 20 ms (601 pis)
Power Stat
Channe CCDF

12.24 dBm /43.0000 MHz -64.09 dBm/Hz

hlore
1of2

Page 32 of 89

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

AP 4 OUTPUT POWER

OUTPUT POWER LOW CH, AP 4
% Agilent 18:24:03 Jan 22, 2009 BWWIAvg

Res B\
Ch Freg 5.19 GHz Trig  Free 1.0 MHz

Chamel Power [ e
Wideo BYY

3.0 MHz

tan

YEWIREW
1.00000
Ilan

Average
100
On 0ff

AvgVBW Type
Log-Pwr (%ideo)
Span 64.5 MHz NN

Sweep 1 ms (601 pts)

s
an

Span/REWY
106
Auto han

Copyright 2000-2008 Agilent Technologies

OUTPUT POWER HIGH CH, AP 4

e Agilen 18:21:42 Jan 22, 2009 hWedsure

Ch Freq 523 GHz Trig  Free MWeas Off

Channel Power I

Channel Power
Occupied BW

ACF

Multi Carrier

Center 5.230 00 GHz Span 64.5 MHz Pawier

#Res BW 1 MH:z HVBW 3 MHz Sweep 1 ms 601 pts)
Power Stat
CCDF

12.76 dBm /43.0000 MHz -63.57 dBm/Hz o

1af2

Copyright 2000-2008 Agilent Technologies
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

RESULTS

POWER SPECTRAL DENSITY WITH COMBINER

5150 to 5250MHz Band
Antenna Gain (dBi) # 0 3.62
Antenna Gain (dBi) # 2 4.21
Effective Legacy Gain 6.94
Mode Frequency | PPSD With Combiner Limit Margin
Channel (MHz) (dBm) (dBm) (dB)
802.11a Mode
Low 5180 2.969 3.06 -0.10
Middle 5220 2.965 3.06 -0.10
High 5240 2.921 3.06 -0.14
802.11n HT20 Mode
Low 5180 2.314 3.06 -0.75
Middle 5220 3.023 3.06 -0.04
High 5240 2.630 3.06 -0.43
802.11n HT40 Mode
Low 5190 2.703 3.06 -0.36
High 5230 2.529 3.06 -0.54
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REPORT NO: 08U12087-2A
FCC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

POWER SPECTRAL DENSITY WITH COMBINER
(802.11a MODE)

LOW CH (802.11a mode)
- Agilent 05:11:48 Moy B, 2008

Ch Freg 5.18 GHz Trig  Free

Channel Power I .

Mkr1 5.182 255 GHz
~ Atten 30 dB 2.969 dBm

Span 33 MHz
HVBW 3 MHz Sweep 20 ms (601 pis)

MID CH (802.11a mode)
- Agilent 05:13:47 Mow 5, 2003

Ch Freg 5.2 GHz

Channel Power

Mkr1 5.205 390 GHz
~ Atten 30 dB 2.965 dBm

Center 5.220000 GHz Span 33 MHz
#Res BW 1 MH:z #VBW 3 MHz Sweep 20 ms (601 pts)

Copyright 2000-2008 Agilent Technolagies
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Peak Search

MNext Peak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Wkr @ CF

hlore
1of2

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

HIGH CH (802.11a mode)
e Agilent 05:16:09 Moy B, 2008 R T | Peak Search

Ch Freg 5.24 GHz Trig  Free MNext Peak
Channel Power

Mext Pk Right
Praj Mkr1 5.245 445 GHz
Ref 30 dBm ~ Atten 30 dB 2.921 dBm
Mext Pk Left

Min Search

Pk-Pk Search

s
i
I ’.,HMHH' !

Wkr @ CF

hlore

Span 33 MHz 1 ai2

#Re HVBW 3 MHz Sweep 20 ms (601 pis)
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REPORT NO: 08U12087-2A
ECC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

(802.11n HT20 MODE)

LOW CH (802.11n HT20 mode)
@ Agilent 19:13:12 Jan 20, 2009 R T

Mkr1 5.185 42 GHz
Ref 30 dBm #Atten 30 dB 2.314 dBm

!,.|n'.--.-Jl\.\’r.-\-qu‘-u,\d_._mdﬂ-,hdﬂ\ﬂ e T )

1
1

Center 5.180 00 GHz Span 50 MHz
#Res BW 1 MHz HVBW 3 MHz Sweep 1 ms (601 pts)

R T

Mkr1 5.215 50 GHz
3.023 dBm

Center 5.220 00 GHz Span 50 MHz
#Res B #VBW 3 MHz Sweep 1 ms (601 pts)

Page 38 of 89

Peak Search

MNext Peak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Wkr @ CF

hlore
1of2

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

HIGH CH (802.11n HT20 mode)
i Agilent 19:10:43 Jan 20, 2009 F T | PeakSearch

Mkr1 5.243 50 GHz
Ref 30 dBm #Atten 30 dB 2.631 dBm Mext Peak

Next Pk Right

}.'o1,_._.--\.4.-;,_-‘-‘4.-‘.-.-.,_, ettt g,
i |

Mext Pl Left

Min Search

FPl-Fk Search

Wkr © CF

hlore

Center 5.240 00 GHz Span 50 MHz 10f2

#Res BW 1 MHz H#VBW 3 MHz Sweep 1 ms (601 pis)
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REPORT NO: 08U12087-2A
ECC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

(802.11n HT40 MODE)

LOW CH (802.11n HT40 mode)
@ Agilent 18:51:12 Jan 20, 2009 R T

Mkr1 5.193 41 GHz
Ref 30 dBm #Atten 30 dB 2.703 dBm

_‘.,.“-,»fvo4"a-‘*."(-J+;\‘-'e«'I<-\"\'-v'&\«]_ul‘ﬂl"" bttt g ey

Span 66 MHz
HVBW 3 MHz Sweep 1 ms (601 pts)

R T

Mkr1 5.234 40 GHz
2.529 dBm

M Fl-Pk Search

Span 66 MHz
#VBW 3 MHz Sweep 1 ms (601 pts)
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Peak Search

MNext Peak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Wkr @ CF

hlore
1of2

Peak Search

Mext Peal

Next Pk Right

Mext Pk Left

Min Search

Mkr @ CF

hWore
1 of 2
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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 10.75 9.93 13 -2.25
Middle 5200 12.53 10.72 13 -0.47
High 5240 9.85 8.90 13 -3.15
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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

PEAK EXCURSION
(802.11a MODE AP2)

LOW CH (802.11a mode AP 2)

3 Agilent 00:41:24 Nov B, 2008 BiMiAvg

Res By

Ch Freg 5.18 GHz Trig  Free 1.0 MHz
tan

Wideo BW
3.0 MHz
Ilan

YEBWIREW
1.00000
Ilan

Channel Power

Average

50
On Off

N AvgVEWY Type
P (RMS) >
Auto hdan)

Span/REWY
Center 5.180 00 GHz Span 30 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 Agilenf 09:23:04 Oct 21, 2008 BWui Avg

Res BEWy

Ch Freg 5.18 GHz Trig  Free 1.0 MHz
Ilan

Wideo BYY
3.0 MHz
tan

__ Atten 30 dB ] dB YEWIREW
F i 1.00000
Ilan

Channel Power

Average
100
Off

| Ao BV Type
P (RIS >
o Wy Auto an|

Span/REWY
Span 30 MHz 106

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

Copyright 2000-2007 Agilent Technologies
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REPORT NO: 08U12087-2A
FCC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

(802.11a MODE AP2)

MID CH (802.11a mode AP 2)

- Agilent 00:56:23 Moy B, 2008

ByWiAvg

Ch Freg 5.2 GHz

Channel Power

P

H#VBW 3 MHz

gilent Technalogies

(802.11a MODE AP4)

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

Ch Freg 5.2 GHz

Channel Power

RBW 1.0 MHz

~_ Atten 30 dB

Center 5.220 00 GHz
#Res BW 1 MH:z

Capyright 2000-20

H#VBW 3 MHz

Agilent Technologies
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Sweep 20 ms (601 pis)

Sweep 20 ms (601 pts)

Res By
1.0 MHz
tan

Wideo BW
3.0 MHz
Ilan

YEBWIREW
1.00000
Ilan

Trig  Free

Average
&0
On Off
Avg/VEW Type
P (RMS) >

. Auto Man

Span/REWY
106
tan

Span 30 MHz
Auto

EVlAvg

Res BYY
1.0 MHz
Ilan

Wideo BV
3.0 MHz
Ilan

VEWIREW
1.00000
tan

Trig  Free

Average
100
Off

Avg/VEW Type
Puir (RIMS]H
Ilan

Auto
d

Span/REWY
106
Ilan|

Span 30 MHz
Auta
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REPORT NO: 08U12087-2A
FCC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

(802.11a MODE AP2)

HIGH CH (802.11a mode AP 2)

- Agilent 01:28:30 Mov B, 2008

ByWiAvg

Ch Freg 5.24 GHz

Channel Power

~ Atten 30 dB

H#VBW 3 MHz

gilent Technalogies

(802.11a MODE AP4)

HIGH CH (802.11a mode AP4)
5 Agilent 09:49:36 Oct 21, 2008

Ch Freg 5.24 GHz

Channel Power

~_ Atten 30 dB

Center 5.240 00 GHz
#Res BW 1 MH:z

Capyright 2000-20

H#VBW 3 MHz

Agilent Technologies
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Res By
1.0 MHz
tan

Wideo BW
3.0 MHz
Ilan

YEBWIREW
1.00000
Ilan

Trig  Free

Average
50
On Off

Avg/VEW Type
Puir (RMS) >

Auto han

Span/REWY

Span 30 MHz 106
Sweep 20 ms (601 pis)

Auto Man

EVlAvg

Res BYY
1.0 MHz
Ilan

Wideo BV
3.0 MHz
Ilan

VEWIREW
1.00000
tan

Trig  Free

Average
100
Off

o8 Ayg/VEW Type
Puir (RIMS]H
Ilan

Aut
j| Aut

Span/REWY

Span 30 MHz 106
Sweep 20 ms (601 pts)

Auta han
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

(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 By
Ch Freg 5.18 GHz Trig  Free 1.0 MHz
Auto hdan

Video B
3.0 MHz
Auto han)

__ Atien 30 dB 276 dB VBWIRBW
- i 1.00000
Auto han

Channel Power

Average
100
On Off

Ml AygVEWY Type
Puwr (RM31*
Auto Man|

Span/REWY
Center 5.180 000 GHz Span 33 MHz 106

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

(802.11n HT20 MODE AP4)

LOW CH (802.11n HT20 mode AP4)
¥ Agilent 10:22:53 Oct 21, 2008 BYW/ Avg

Res B
Ch Freg 5.18 GHz 1.0 MHz

Channel Power han

Wideo BV

3.0 MHz
Ilan

_ Atten 30 dB ) dB YBWIREW
i i 1.00000
tan

Average
100
On Off

Avg/VEW Type
P (RS>
Auto han

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

(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
Auto han)

VEWVWIREW
1.00000
Auto han

Average
100
On Off

AvgVBW Type
. Puwr (RM31*
Auto Man|

Span/REWY
Center 5.220 000 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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

(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 R
Auto han)

__ 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>
L vwn Auto ban
ey

Span/REWY
Span 33 MHz 106

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

Copyright 2000-2007 Agilent Technologies
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REPORT NO: 08U12087-2A
FCC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

(802.11n HT40 MODE AP2)

LOW CH (802.11n HT40 mode AP2)

e 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)

T 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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

(802.11n HT40 MODE AP2)

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

Res BEWy

Ch Freg 5.23 GHz Trig  Free 1.0 MHz
Ilan

Wideo BYY
3.0 MHz
tan

__ Atten 30 dB 23148 YEWIREW
F i 1.00000
Ilan

Channel Power

Average

100
On Off

AvgVBW Type
P (RIS >
B Auto an|

Span/REWY
Center 5.230 000 GHz Span 63 MHz 106
#Res BW 1 MHz H#VBW 3 MHz Sweep 20 ms (601 pis) Auta Ilan

2007 Agilent Technologies

(802.11n HT40 MODE AP4)

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

Res BEWy

Ch Freg 5.23 GHz Trig  Free 1.0 MHz
Ilan

Wideo BYY
3.0 MHz
tan

__ Atten 30 dB 1034 dB YEWIREW
F i 1.00000
Ilan

Channel Power

Average
100
On Off

AvgVBW Type
| P (RIS >

Auto hdan

Span/REWY
Center 5.230 000 GHz Span 63 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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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: 08U12087-2A
ECC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

RESULTS

SPURIOUS EMISSIONS WITH COMBINER

(802.11a MODE)

LOW CH SPURIOUS (802.11a mode)

He Agilent 00:45:19 Mov B, 2008

Atten 10 dB

Start 30 MHz
#Res BW 1 MHz
M arker Trace
1 (1)
2 1)

LOW CH SPURIOUS (802.11a mode)

s Agilent 00:46:58 Now B, 2008

#Atten 0 dB

Start 20.00 GHz

#Res BW 1 MHz #VBW 1 MHz

M arker Trace
1 (1)

Page 51 of 89

Mkr1 36.98 GHz

Stop 40.00 GHz
Sweep 100 ms (2001

harker

Mkr1 5.182 GHz Selsct Mark
elect Marker
10.59 dBm 1 2 3 4

Marker Trace
Auo 1 2 3

Readout |
Fregquency

Marlear Table
On Off

Marker All Off

R T Marker

Select Marker
41.45 dBm PR

Marker Trace
Auo 1 2 3

Readout |
Fregquency

Marlear Table
On Off

pis) Marker All Off

ude
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

MID CH SPURIOUS (802.11a mode)

i Agilent 00:58:02 Now B, 2008 R T Marker

08U12057 Mia3 14.029 GHz

Ref 15 dBm #Atten 10 dB 46.33 dBm 159'92‘1 Maarker4

Marker Trace
Aute 1 2 3

B = Readout
& Fraguency
Al WMM

Marker Table
On Off

Start 30 MHz Stop 20.000 GHz
#Res BW 1 MHz Sweep 99.87 ms (2001 pts) Warker All Off
[LEL Trace ype ude
1 -

MID CH SPURIOUS (802.11a mode)
i Agilent 01:00:53 Mov 5, 2008 Marker

7 Mkr1 36.84 GHz

#Atten 0 dB 41.49 dBm 1Seleé:t Maarker‘1

Marker Trace
Augto 1 2 3

Readout
Freguency

Marker Table
on Off

Start 20.00 GHz Stop 40.00 GHz
#Res BW 1 MHz #UBW 1M Sweep 100 ms (2001 pts) Warker All Off

Mariar Trace ype Amplitude
1 4 )] -41.49 dBm

or current center frequ
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

HIGH CH SPURIOUS (802.11a mode)
1:19 Nov 5, 2008 R T Marker

Mkr3 13.949 GHz

Atten 10 dB 4556 dBm 1Se|e§t Maarker4

Marker Trace
Aute 1 2 3

Readout
Freguency

Marker Table
On Off

Start 30 MHz Stop 20.000 GHz
#Res BW 1 MHz Sweep 99.87 ms (2001 pts) Warker All Off
[LEL Trace ype ude
1 -

HIGH CH SPURIOUS (802.11a mode)
i Agilent 01:32:29 Mov B, 2008 R T | PeakSearch

7 Mkr1 37.20 GHz
#Atten 0 dB 41.87 dBm Mext Peak

Next Pk Right

M
ext Pk Left

W“*

hin Search

Start 20.00 GHz Stop 40.00 GHz
#Res BW 1 MHz #UBW 1M Sweep 100 ms (2001 pts) FPlk-Pk Search

M arker Trace ud
1 )

MWhkr @ CF

hlore
1of2
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

(802.11n HT20 MODE)

LOW CH SPURIOUS (802.11n HT20 mode)

 Agilent 13:58:19 Oct 10, 2008 R T Marker

Mkr1 15.508 GHz
Ref 18 dBm #Atten 10 dB 4611 dBm  [ElcaVEILCE

Delta Pair
(Tracking Ref)
4

Span Pair

Center

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 129.9 ms (2001 pts)

LOW CH SPURIOUS (802.11n HT20 mode)
e Agilent 13:59:10 Oct 10, 2008 R T Peak Search

Mkr1 37.179 GHz
#Atten 0 dB 41.95 dBm Mext Peal

Mext Pk Right
MNext Pk Left
Win Search
Flk-Flk Search

Mikr @ CF

hlore

Start 26.000 GHz Stop 40.000 GHz 1 of2

#Res BW 1 MHz #VBW 1 MHz Sweep 70 ms (2001 pts)

Page 54 of 89

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

MID CH SPURIOUS (802.11n HT20 mode)
% Agilent 14:21:30 Oct 10, 2008 R T Marker

Mkr1 24.948 GHz

Ref 18 dBm #Atten 10 dB 43.01 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)

MID CH SPURIOUS (802.11n HT20 mode)
% Agilent 14:22:24 Oct 10, 2008 R T Peak Search

Mkr1 37.144 GHz
#Atten 0 dB 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

#Re #VBW 1 MHz Sweep 70 ms (2001 pts)
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

HIGH CH SPURIOUS (802.11n HT20 mode)
% Agilent 15:00:33 Oct 10, 2008 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)

HIGH CH SPURIOUS (802.11n HT20 mode)
% Agilent 15:01:22 Oct 10, 2008 R T Peak Search

Mkr1 36.871 GHz
#Atten 0 dB 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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

(802.11n HT40 MODE)

LOW CH SPURIOUS (802.11n HT40 mode)

4 Agilent 15:31:40 Oct 10, 2008 R T Marker

Mkr1 24.766 GHz
Ref 18 dBm #Atten 10 dB 1299 dBm  [ElaVEILCE

Delta Pair
(Tracking Ref)
4

Span Pair

Center

Start 30 MHz Stop 26.000 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 129.9 ms (2001 pts)

LOW CH SPURIOUS (802.11n HT40 mode)
He o Agilent 15:32:32 Oct 10, 2008 R T Peak Search

Mkr1 37.116 GHz
#Atten 0 dB 42.47 dBm Iext Pealk

Mext Pk Right
MNext Pk Left
Win Search
Flk-Flk Search

Mikr @ CF

hlore

Start 26.000 GHz Stop 40.000 GHz 1 of2

#Res BW 1 MHz #VBW 1 MHz Sweep 70 ms (2001 pts)
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REPORT NO: 08U12087-2A

ECC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

(802.11n HT40 MODE)

HIGH CH SPURIOUS (802.11n HT40 mode)

% Agilenf 17:11:19 Oct 10, 2008

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)
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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
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REPORT NO: 08U12087-2A

ECC ID: BCGA1302

DATE: FEBRUARY 09, 2009

IC: 579C-A1302

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) 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 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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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 10:27:59 Dec &, 2008 R T | Peak Search

Mkr1 5.150 00 GHz
#Atten 0 dB 66.97 dByv Mext Peak

*

MNext Pk Right

It Mext Pl Left
M

nh
Ao
) y A -.,dﬂ'n'-l‘-r"-"wu.
g bt St o gl PR Min Search

Pk-Pk Search

Wikr @ CF

Swip

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
% Agilent 10:23:19 Dec 5, 2008 R T | PeakSearch

Mkr1 5.150 00 GHz
#Atten 0 dB 51.28 dBpY/ MNext Peak

Next Pk Right

Mext Pk Left

hin Search

FPlk-Pk Search

MWkr © CE

Swp

hore

Start 5.000 00 GHz Stop 5.150 00 GHz | 1 0f2

#VBW 10 Hz Sweep 11.7 s (601 pts)

ent Technologies
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 10:21:35 Dec &, 2008 R T | Peak Search

Mkr1 5.150 00 GHz
#Atten 0 dB 58.42 dBpv Mext Peak

*

MNext Pk Right

Mext Pk Left

J Ll‘q;I

|
| ) Koottt
'""'-'.i"«'1""‘-"""”"}']"""}"""‘"'\-. 1i.-.,.-‘.d.rn-.a,;-..rr.-q'.-'l.aw-..-1r.f..-1<i‘“-wl-“p"'-""-n.-u. e e

Min Search

Pk-Pk 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 10:22:35 Dec &, 2008 E T | PeakSearch

Mkr1 5.149 50 GHz
#Atten 0 dB 42.98 dBY 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 | 10i2

#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pis)
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ
e Agilent 11:11:59 Dec &, 2008 R T | Peak Search

Mkr1 5.352 20 GHz
#Atten 10 dB 54.26 dBpv Mext Peak

Mext Pk Right
MNext Pk Left
Min Search
Fk-Fk 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

iz Agilent 11:17:34 Dec 5, 2008

Mkr1 5.352 20 GHz
#Atten 10 dB 40.06 dBv

Clear Write
hlax Hold

tin Hold

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT
e Agilent 11:02:15 Dec &, 2008 R T | Peak Search

Mkr1 5.354 40 GHz
Atten 10 dB 50.29 dBpv Mext Peak

MNext Pk Right
MNext Pk Left

"HWI\HI"“\'t-'.."-.I\l,.L‘,l..i.-.'c,j,\ﬁr’\,‘}\""|Ihic"'"1.’.*'-.-a"l_I'?a\'J"#.-'|'J"i,""n’i'ﬂL‘".".""r""ﬂt‘u"lﬂll'\“f‘-i.r‘J Mttt e Min Search
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 11:03:16 Dec &, 2008 E T | PeakSearch

O Mkr1 5.360 08 GHz
Ref 96.99 dBv Atten 10 dB 38.01 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

#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Complhiance Certification Services, Fremont Sm Chamber

Company: Apple Inc.

Project # 08U12087-2

Date: 12/05/08

Test Engineer: Thanh Nguyen
Configuration: EUT and remote support Laptop
Mode: Transmit 802.11a

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
| T119; S/N: 29301 @3m j | T34 HP 8449B - | T88 Miteq 26-40GHz j ‘ T125; ARA 18.26GHz; S/N:1007 j | FCC 15.205 j

Hi Frequency Cables
3" cable 22807700 ‘ 12" cable 22807600 20’ cable 22807500 HFF ‘ RejectFilter Peak Measurements
REW=VBW=IMHz

3" cable 22807700 - 12" cable 22807600 . ‘ 20" cable 22807500 j ‘ j ‘ R_002 - Average Measurements
REW=1MHz ; VBEW=10Hz

Dist | Read Pk Read Avg.: AF | CL | Amp i Peak Avg | PkLin AvgLim: Pk Mar  Avg Mar Notes

GHz {10} dBuV dBuV dB dB dBuVin i dBuV/m | dBuV/im | dBuVim dB dB (VIH)
Low Ch S180MHz
15540 30 36.1 225 508 37.1 T4 54 - - v
15540 : 30 © 365 234 - 51.1 380 T4 54 - - H

Mid Ch 52000 Hz
15600 | 30 347 224 496 373 T4 54
15600 | 30 i 342 225 - 492 375 T4 54
High Ch 5240NMHz

15.720 30 344 T4 54
15.720 30 355 T4 54

Mo other emissions were d

Rev. 10,1508

Measurement Frecquency Amp  Preamp Gain AwgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Lumt
Analyrer Reading Awg  Average Field Strength @ 3m Avg Mar MWargin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margm vs. Pealc Limt

Cable Loss HFF  High Pass Filter
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 11:47:43 Dec 5, 2008 R T | PsakSearch
Mkr1 5.149 75 GHz
#Atten 0 dB 71.85 dBp Next Peak

Next Pk Right

]

Mext Pk Left

Ix*.-1J'JL.'I.A..ﬁﬂJUL,,r...}U\i_\ —

Min Search

TN
"l]1l“J'.u.L,-t.L.npa-,jr“nuf'l|.L‘;,a, {..J#.‘.:]l'g,JL“J,,i.-,J.M-J Jn.,fM] l.}plh"v,dl'u L.wﬂ LAH'I,.,u-[L-,r\-«J L

Pk-Pk Search

FTun hllkr ® CF

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz 1%?28

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

ent Technolo

LOW CHANNEL RESTRICTED, AVG, HORIZ
% Agilent 11:46:55 Dec 5, 2008 R T | PeakSearch
Mkr1 5.140 00 GHz
#Atten 0 dB 45.52 dBy/ MNext Peal

Next Pk Right
MNext Pk Left
Min Search
Pk-Pk Search
Wkr @ CF

Start 5.000 00 GHz Stop 5.150 00 GHz 1“1?58

#VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 11:39:40 Dec &, 2008 R T | Peak Search

Mkr1 5.143 75 GHz
#Atten 0 dB 65.21 dByv Mext Peak

MNext Pk Right

1 Mext Pk Left

Il U m“ L m‘ I Min Search
-a-.-.~..-a-.aqzL-,f.-|_;'L"i~w,.y'~.',lf\r.r.,.~ff.uiﬁ.,.‘.4..,~J'ﬁ,.....ﬁ“»4.,‘llrliL.-.w-ﬁw-.“.J.L'«lmlw.-m l\-w—' LM

Pk-Pk 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 11:40:47 Dec &, 2008 E T | PeakSearch

Mkr1 5.146 75 GHz
#Atten 0 dB 39.41 dBpY ext Peal

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

Mir @ CF

hore

Start 5.000 00 GHz Stop 5.150 00 GHz | 10i2

#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pis)
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ
e Agilent 11:26:20 Dec &, 2008 R T | Peak Search

Mkr1 5.350 00 GHz
Atten 10 dB 63.34 dByv Mext Peak

MNext Pk Right

Mext Pk Left

l
'-'L”" et ‘tJ bt "‘FJH l--‘-1""‘-“RLf'"Fl"ﬂ”"f"-ahl\'f’xh""‘-w-ﬂJ |"'1-“-“L-'-n "r}"‘H‘J LJ lh7.'JlL-.4-*qi.tJl-".rJ.d!.ﬂ"--t'ru."ﬁ.qﬂ. Min Search

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 11:28:06 Dec &, 2008 E T | PeakSearch

Mkr1 5.360 08 GHz
Atten 10 dB 43.81 dBpY ext Peal

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

#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT
e Agilent 11:31:15 Dec &, 2008 R T | Peak Search

Mkr1 5.369 25 GHz
#Atten 10 dB 54.26 dBpv Mext Peak

Mext Pk Right
Mext Pk Left

Min Search

1 -’""J"JHILJ" .410"1..“ i,j\f'h».q,.lhn'l |‘. u_r-.#va']Il.-"'.’b-Ll'J'-{lﬁ"ln‘!-""‘\“"""ﬂ.i .4".‘?.1’#1,-"-‘-."-“'rh-"'"-""f”f"‘ ,ql-.__dll.. _-IW-,..".l"l""p‘h.l\l.fh"uL‘*ll.

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 11:32:27 Dec &, 2008 E T | PeakSearch

Mkr1 5.400 05 GHz
#Atten 10 dB 37.88 dBY MNext Peak

Mext Pk Right
Mext Pk Left

Min Search

IR "-Fk Search

Mir @ CF

hore

Start 5.350 00 GHz Stop 5.460 00 GHz | 10i2

#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)

Page 68 of 89

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Complhiance Certification Services, Fremont Sm Chamber

Company: Apple Inc.

Project # 08U12087-2

Date: 12/05/08

Test Engineer: Thanh Nguyen
Configuration: EUT and remote support Laptop
Mode: Transmit HT 20 Mhz

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
| T119; S/N: 29301 @3m j | T34 HP 8449B - | T88 Miteq 26-40GHz j ‘ T125; ARA 18.26GHz; S/N:1007 j | FCC 15.205 j

Hi Frequency Cables
3" cable 22807700 ‘ 12" cable 22807600 20’ cable 22807500 HFF ‘ RejectFilter Peak Measurements
REW=VBW=IMHz

3" cable 22807700 - 12" cable 22807600 . ‘ 20" cable 22807500 j ‘ j ‘ R_002 - Average Measurements
REW=1MHz ; VBEW=10Hz

Dist | Read Pk Read Avg.: AF | CL | Amp i Peak Avg | PkLin AvgLim: Pk Mar  Avg Mar Notes

GHz {10} dBuV dBuV dB dB dBuVin i dBuV/m | dBuV/im | dBuVim dB dB (VIH)
Low Ch S180MHz
15540 30 357 223 503 369 T4 54 - - v
15540 : 30 © 369 231 - 515 377 T4 54 - - H

Mid Ch 52000 Hz
15600 | 30 @ 348 223 49.7 373 T4 54
15600 | 30 i 347 221 - 496 370 T4 54
High Ch 5240NMHz

15.720 30 342 T4 54
15.720 30 356 T4 54

Mo other emissions were d

Rev. 10,1508

Measurement Frecquency Amp  Preamp Gain AwgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Lumt
Analyrer Reading Awg  Average Field Strength @ 3m Avg Mar MWargin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margm vs. Pealc Limt

Cable Loss HFF  High Pass Filter
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

8.1.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 12:03:47 Dec 5, 2008 R T | PsakSearch
Mkr1 5.113 00 GHz
Ref 102.3 dBpv #Atten 0 dB 73.22 dBpv Next Peak

Next Pk Right

‘ MNext Pk Left

] 1 |L|||l|,\J
! ‘*4l\;hk...-JJ'W'I'JJIHJ}-.‘“|j,l‘I‘L_,I\|fr-'||\,I]\,I!I'1|Ir.r4ll—lp-'|".,\ll|.J.'Jl-'-g'.'d.—:-"‘-’)\“"*H’L\'M,Jr‘-ﬂl '-\'Im'-l.#""'-l"JMJ "J H\'JUHHJNL‘ ‘ Min Search

Pk-Pk Search

Wkr @ CF

Start 5.000 00 GHz Stop 5.150 00 GHz 1%?28

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

ent Technologies

LOW CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 12:02:39 Dec 5, 2008 R T | PeakSearch
Mkr1 5.150 00 GHz
#Atten 0 dB 4751 dBpY/ Mext Pealk

Next Pk Right
MNext Pk Left
Min Search
Pk-Pk Search

MWhkr @ CF

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz 1“1?58

#VBW 10 Hz Sweep 11.7 s (601 pts)

ent Technologies
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 13:13:41 Dec 5, 2008 R T | Peak Search

Mkr1 5.137 75 GHz
Ref 102.3 dBpv #Atten 0 dB 64.00 dBpv Mext Peak

Mext Pk Right
1 Mext Pk Left

,I\NJL.*J\u4.,.,l..,-‘.qLL‘.v.J‘;._[.Lz-.‘+,.».l,‘,.1k.4'l..J"l..m.’L...\.l.JUull\.J’!JLJ’.,JJ'ul,l‘hi‘,MM,\J‘~,J.,1...‘,..M,._.LJH 1

Pk-Pk 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)

ent Technolagies

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 13:15:09 Dec &, 2008 R T | PeakSearch

Mkr1 5.040 00 GHz
#Atten 0 dB 36.85 dBpY MNext Peak

Mext Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

FTun Mir @ CF

Swip

hore

Start 5.000 00 GHz Stop 5.150 00 GHz | 10i2

#VBW 10 Hz Sweep 11.7 s (601 pis)

ent Technologies
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REPORT NO: 08U12087-2A

DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302

IC: 579C-A1302

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ
e Agilent 13:26:41 Dec 5, 2005 R T IFrequhanneI

Mot 535367 Gz [N
. efer Fred
#Atten 10 dB 61.89 A8, R

Start Freq
5.35000000 GHz

Stop Freg
&.4R000000 GHz

CF Ste
','rnIw.-<.,-.'Lfm"w.x..u..r.na,w r‘-‘“uJ‘t.kl,i.‘ff-n'»*JL{#hJ,-,.lJ |,#1_;',iAN-,’LNLM-J‘}'P‘\'u'Kj'-.'..’L\‘hj|-,\,f1-}.\|l|1.'.1I.,l,_,.Jlnqll-.,LM.r.'thq_llill_J, 11.0000000 MHzp
Auta Ilan

Freq Offset
0.00000000 Hz

Signal Track
On Off

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

HIGH CHANNEL, AVG, HORIZ
- Agilent 13:28:10 Dec 5, 2008 R T

Peak Search
Mkr1 5.389 97 GHz
#Atten 10 dB 42.75 dBpY Mext Peak

Mext Pk Right
MNext Pk Left

Min Search
Fk-Fk Search

Mir @ CF

Start 5.350 00 GHz Stop 5.460 00 GHz | M?;e
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT
e Agilent 13:13:41 Dec 5, 2008 R T | Peak Search

Mkr1 5.137 75 GHz
Ref 102.3 dBpv #Atten 0 dB 64.00 dBpv Mext Peak

Mext Pk Right
1 Mext Pk Left

,I\NJL.*J\u4.,.,l..,-‘.qLL‘.v.J‘;._[.Lz-.‘+,.».l,‘,.1k.4'l..J"l..m.’L...\.l.JUull\.J’!JLJ’.,JJ'ul,l‘hi‘,MM,\J‘~,J.,1...‘,..M,._.LJH 1

Pk-Pk 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)

ent Technolagies

HIGH CHANNEL, AVG, VERT
e Agilent 13:22:55 Dec &, 2008 R T | PeakSearch

Mkr1 5.350 00 GHz
Atten 10 dB 37.15 dBpY MNext Peak

Mext Pk Right

Mext Pk Left

Min Search

FTun Mir @ CF

Swip

hore

Start 5.350 00 GHz Stop 5.460 00 GHz | 10i2

#VBW 10 Hz Sweep 8.577 s (601 pts)

ent Technologies
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Complhiance Certification Services, Fremont Sm Chamber

Company: Apple Inc.

Project # 08U12087-2

Date: 12/05/08

Test Engineer: Thanh Nguyen
Configuration: EUT and remote support Laptop
Mode: Transmit HT40 hand

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
| T119; S/N: 29301 @3m j | T34 HP 8449B - | T88 Miteq 26-40GHz j ‘ T125; ARA 18.26GHz; S/N:1007 j | FCC 15.205 j

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 20’ cable 22807500 HFF ‘ RejectFilter Peak Measurements
RBW=VBW=1MHz

3" cable 22807700 - 12" cable 22807600 . ‘ 20" cable 22807500 j ‘ j ‘ .| Averagze Measurements
REW=1MHz , VEW=10Hz

Dist | Read Pk Read Avg.: AF | CL | Amp i Peak Avg | PkLin AvgLim: Pk Mar  Avg Mar Notes

GHz {10} dBuV dBuV dB dB dBuVimn | dBuV/m | dBuV/im | dBuVim dB dB (VIH)
Low Ch 5190MHz
15570 : 30 353 221 50.1 369 T4 54 - - v
15570 : 30 © 342 220 - 4890 368 T4 54 -25) - H
High Ch 5230 Hz
15600 : 30 358 22.1 512 375 T4 54 - - v
15600 © 30 : 349 218 .| - 503 372 T4 54

Spurious

1665 i 30 | 553 . B - 30.1 T4 54

Mo other emissions were d

Rew 101508

Measurement Frecuency bLmp  Preamp Gain AwgLim  Awerage Field Strength Limit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Lumt
Analyrer Reading Awg  Average Field Strength @ 3m Avg Mar MWargin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margm vs. Pealc Limt

Cable Loss HFF  High Pass Filter
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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
Complhiance Certification Services, Fremont Sm Chamber

Company: Apple Inc.

Project # 08U12087-2

Date: 12/01/08

Test Engineer: Thanh Nguyen

Configuration: EUT and remote support Laptop
Mode: Receive mode 200Hz, 5.8 GHz hand.

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 ‘ T125; ARA 18.26GHz; S/N:1007 j | RX RSS 210 j

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 20’ cable 22807500 HFF ‘ RejectFilter Peak Measurements
RBW=VBW=1MHz

‘3- cable 22807700 j ‘12- cable 22807600 j ‘20'cahle 22807500 j ‘ j ‘ .| Average Measurements

REW=1MHz ; VEW=10Hz

Read Pk Read Avg.: AF @ C Amp ;D Cor i Peak Avg | PkLim :AvgLim: Pk Mar: Avg Mar Notes
dBuV dBuV dB/m dB dBuVin i dBuV/m | dBuV/im | dBuVim dB dB (VIH)

535 468 258 - 435 368
523 309 269 -3T 443 230
448 321 285 - 399 273
543 430 269 =37 463 351
542 223 72 - 469 150
484 289 288 - 44.1 246

were d d ahove sysiem noise floor.

Rev. 10,1508

Measurement Frecuency bLmp  Preamp Gain AwgLim  Awerage Field Strength Limit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Lumt
Analyrer Reading Awg  Average Field Strength @ 3m Avg Mar MWargin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margm vs. Pealc Limt

Cable Loss HFF  High Pass Filter
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Apple Inc.

Project #: 08U12087-2

Date: 12/01/08

Test Engineer: Thanh Nguyen
Configuration: EUT and remote support Laptop
Mode: Receive mode 40MHz band.

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit
| T73; S/N: 6717 @3m j | T34 HP 81498 . | j ‘ T125; ARA 18.26GHz; S/N:1007 j | RX RSS 210 j

Hi Frequency Cables

3" cable 22807700 ‘ 12' cable 22807600 20’ cable 22807500 HPF ‘ Reject Filter Peak Measurements
RBW=VBW=IMHz

3 cable 22607700 12" cable 22807600 ‘Zﬂ'cnhle 22807500 j ‘ j ‘ | Average Measurements
REW=1MHz ; VBW=10Hz

Read Pk i Read Avg.: ! 6 D Comr i Peak Avg : PkLim AvgLim: Pk Mar: Avg Mar Notes
dBuV dBuV dBuVim : dBuV/m | dBuV/m : dBuV/m (V/H)

502 473 - 49.1 373
500 345 -37. 51.1 265
579 313 - 503 237
585 34.7 2 - 51.7 279
574 430 - 473 330
600 335 -3T 520 255
58.1 383 204 - 551 353

were d d ahove sysiem noise floor.

Rev. 10,1508

Measurement Frequency Amp  Preamp Gain AvgLim  Awverage Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lin Peak Field Strength Limit
Analyzer Reading Lvg Average Field Strength @ 3 m Awg Mar Margin vs. Average Lumit
Antenna Factor Peak  Caleulated Peak Field Strength Pl Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT& DATA

MMH-IRHGE Compliance Certificabtion Services
5 47173 Benicia Street
AT T Fremont, Ch 94538

izl Tel: (510) 771-1000
Fax: (510) &61-0BES

Dataf: 35 File#: Foo b.emi Date: 12-09-Z008 Time: 14:02:28

go Loered (dBu¥m)

-

Condition: FOC CLASS-E HORIZONTAL

Test Oparabor:: Thanh MNguven

Froject #: : OBU1208B7

Company : : Apple Inc.

Configuration:: EUT with remote Lapbop

Mode : Transmit Worst case 5GHz band
Targelb:

Limit Ovar
Level Line Limit Remark

dBuV./m dB

_:.:_|:|.
-, 34
-7.54
-5.74
-5.,74

-5 .78

o LN s Ly B2
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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

VERTICAL PLOT& DATA

GUMH-I“HGE Compliance Certification Services
5 47173 Benigia Streaet
AT T Fremont, CA 94538

e Tel: (510) 771-1000
Fax: (510) GE1-0D8ES

Dataf: 33 File#: Foo b.emi ate: 12-09-2008 Time: 13:56:54

oo Ly (ABuTm)

le\ |

Condition: FCC CLASS-BE VERTICAL

Test Oparator:: Thanh Hguven

Froject #i : QBUL1Z2087

Company : : Apple Ine.

Configuration:: EUT with remote Laptop
Mode : Transmit Worst case SGHz ba
Targeb:

Limit
Level Factor Lewel Line
dBuy dB dBuV/m dBuV/m

40,01

45 .77

LRI OO PR S

o
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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 ERMISSIONS DATA (115VAC 60Hz)
L4

Frey. Reading Closs | Limit EM B in Remark

(MHz) | PE (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QP AV | QP (dB)|AV(dE)| L1 /L2
0.54 A7 43 o= 41.76 n.on 56.00 4400 -237 =424 L1
0as5 44 .07 o= A4 87 n.on 54.00 4400 -9.93 -4.33 L1
304 43 55 = 3550 Qoa 56,00 46,00 1215 | -10.10 L1
0.57 45 58 = 4570 n.on 36.00 4600 -T14 -0.30 L2
0.a4 45 50 e 40.41 n.on 36.00 4600 -10.50 559 L2
249 44 67 o= 32.19 n.on 36.00 4600 1133 | -1381 L2
& Wiorst Data
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REPORT NO: 08U12087-2A
ECC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

LINE 1 RESULTS

COMPLIANCE

- =
T2 EAGINE bR g S0 70, InG

PR YT TR T
1 LS

Compliance
47173 EBenic
Framont, CA
Tel: (5107}
Fax: (510}

Cortification Services
ia stresat
24538
TT1L-1000
5&l-0838

Datag: 7
Levd (dRBuY)

Filay:

Kiolc.new.EMI Data:

l2-05-2008

Tims: 028:47:08

oL

b

CISPR CLA

[
e

Ifd

[ I

N

I.J'"'\J

[ll] A60.2
(Line Corvduetivny
Trace: &

Condition:
Test Cperator::
Project #:
COmpany :

Configuration:
Mode :

Targeat:
Voltage:

CISPR CLASS-B

Thanh Hguysn

: 08T12087
: Apple Inc.

EUT and Support Laptop

: bransmit worst case SGHZ band
: OISRP 22 Class B

: 115VAC / &CH=

: Ll:

Peak (Elue), Average {(3reen
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

LINE 2 RESULTS

BUMPLIAHGE Compliance Certification sarvices

L e e 47173 Benicia Strest
R LT E RS Freamont, CA 94538
LS, T h )

Tel: (E10) 771-10400
Fax: (510} AR&1-0RS58

Datag: 14 Filaf: Kiolc.n Date: 12-08-2008 Time: 08:54:50
Lovd (dBu
0 22

P

CISPR CLASS-B

AVEHRAGE

[
1

AT
wASZ

vl

Cy1s02
(Linve Convdualiveg
Traca: 12 Faf Trace:

Condition: CISPR CLASS-B
Tegt Operator:: Thanh HNguysan
Projact §#: : 08012087
Company : : Apple Inc.
Configuration:: BEUT and Support Laptop
Mode : : transmit worst case 53HZ band
Target: : CISRP 22 Class B
Voltage: : 11EVAC / &0HEZ
: Lz: Peak (Elue), Average (Graen)
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REPORT NO: 08U12087-2A
ECC ID: BCGA1302

DATE: FEBRUARY 09, 2009
IC: 579C-A1302

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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)/VS
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: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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/m*2)
WLAN, 11b 2.4 GHz 20.0 21.72 5.08 0.10 0.95
WLAN, 11g 2.4 GHz 20.0 22.24 5.08 0.11 1.07
WLAN, HT20 2.4 GHz 20.0 22.37 3.49 0.08 0.77
WLAN, 11a 5.8 GHz 20.0 28.37 6.03 0.55 5.47
WLAN, HT20 5.8 GHz 20.0 28.25 3.40 0.29 2.91
WLAN, HT40 5.8 GHz 20.0 28.25 3.40 0.29 2.91
WLAN, 11a 5.2 GHz 20.0 14.12 6.94 0.03 0.25
WLAN, HT20 5.2 GHz 20.0 12.96 4.21 0.01 0.10
WLAN, HT40 5.2 GHz 20.0 16.10 4.21 0.02 0.21
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.
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REPORT NO: 08U12087-2A DATE: FEBRUARY 09, 2009
ECC ID: BCGA1302 IC: 579C-A1302

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/m”2

RESULTS
Mode Band Output | Antenna MPE FCC Power | IC Power
Power Gain Distance Density Density
(dBm) (dBi) (cm) (mW/cm?2) | (W/mA2)
WLAN, 11g | 24 GHz | 22.24 5.08
WLAN, 11a | 5.8 GHz | 28.37 6.03
Combined 20.0 0.65 6.55
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