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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE, INC.
1 INFINITE LOOP
CUPERTINO, CA 95014, USA

EUT DESCRIPTION: 2X3 ACCESS POINT w/ 802.11a/b/g/in CARD
MODEL.: A1254
SERIAL NUMBER: 6F73002JYZV
DATE TESTED: September 11 - October 16, 2007
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C and Subpart E No Non-Compliance Noted
RSS-210 Issue 7 Annex 8 and RSS-GEN Issue 2 No Non-Compliance Noted

Compliance Certification Services, Inc. tested the above equipment in accordance with the
requirements set forth in the above standards. 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 Compliance Certification Services and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by
Compliance Certification Services 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:

Ao T HA

HSIN FU SHIH WILLIAM ZHUANG

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 Issue 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/-2.9 dB
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 a 2X3 Access point w/ 802.11a/b/g/n Card.

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)
5150 to 5250 802.11a 13.19 20.84
5150 to 5250 802.11n HT20 14.72 29.65
5150 to 5250 802.11n HT40 15.62 36.48

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA Antenna, with a maximum gain of 3.99 dBi_ @ 2.4 GHz band; 3.27 dBi
@ 5.15-5.25 GHz band; and 2.16 dBi @ 5.8 GHz band.
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5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 7.3d1 Auto20070907T0400.
The EUT driver software installed during testing was DutApiClient_UDP.exe, ver.031607.

The test utility software used during testing was m4tool.exe, rev 083107

5.5. WORST-CASE CONFIGURATION AND MODE

The 2x3 configuration was used for all testing in this report.

The worst- case data rates are determined to be as follows for each mode based on
investigation by measuring the average power, peak power and PPSD across all data rates,
bandwidths, and modulations.

The worst-case data rates for the 5 GHz bands are: 9 Mbps for 802.11a 20MHz and 802.11a
40MHz; MCSO for 802.11n HT20 and 802.11n HT40. These are based on baseline testing with
this chipset.

All emissions tests were made with the worst-case data rates.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop Apple MacBook Pro AOU257941 DoC
AC Adapter Apple A52 611-0394 DoC
Mouse Apple A1152 KY5350QD7U3MA DoC
/0 CABLES
I/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 1 DC Un-shielded 2m N/A
3 Ethernet 1 RJ45 Un-shielded 3m N/A
TEST SETUP

The EUT is installed in a host laptop computer during the tests. Test software exercised the

radio card.
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SETUP DIAGRAM FOR TESTS

100% BOHz
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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 12/02/08
Peak / Average Power Sensor Agilent E9327A US40440755 12/02/08
Spectrum Analyzer 3 Hz ~ 44 GHz Agilent / HP E4446A MY43360112 08/07/08
Antenna, Horn 1 ~ 18 GHz EMCO 3115 2238 04/15/08
Preamplifier, 1 ~ 26.5 GHz Agilent / HP 8449B 3008A00931 08/03/08
LISN, 10 kHz ~ 30 MHz FCC LISN-50/250-25-2 2023 10/15/08
EMI Test Receiver R&S ESHS 20 827129/006 01/27/08
SA Display Section 2 Agilent / HP 85662A 2816A16696 04/07/08
SA RF Section, 1.5 GHz Agilent / HP 85680B 2814A04227 01/07/08
Quasi-Peak Adaptor Agilent / HP 85650A 3145A01654 01/21/08
Antenna, Bilog 30 MHz ~ 2 Ghz Sunol Sciences JB1 A121003 09/28/08
Preamp 30-1000MHz Sonoma 310N 185623 01/20/08
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7. ANTENNA PORT TEST RESULTS
7.1. 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 dB BW | 26 dB BW
Channel Chain 0 Chain 2 Chain 0 Chain 2
(MHz) (MHz) (MHz) (MHz) (MHz)
802.11a Mode
Low 5180 16.375 16.431 19.536 19.079
Middle 5220 16.439 16.459 19.231 19.388
High 5240 16.404 16.445 19.051 19.659
802.11n HT20 Mode
Low 5180 17.642 17.76 20.063 19.393
Middle 5220 17.778 17.712 20.24 19.844
High 5240 17.765 17.716 19.832 20.208
802.11n HT40 Mode
Low 5190 36.172 35.944 39.18 37.596
High 5230 36.047 36.127 39.733 39.693
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26 dB and 99% BANDWIDTH
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(802.11a MODE CHAIN 2)
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H_IGH CH (802.11a mode chain 2)
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(802.11n HT20 MODE CHAIN 0)
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HIGH CH (802.11n HT20 mode chain 0)
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
FCC ID: BCGA1254 IC: 579C-A1254

(802.11 HT20 MODE CHAIN 2)

LOW CH (802.11n HT20 mode chain 2)

5 Agilent 14:41:11 Sep 12, 2007 Freg/Channel

ChFreg 518 GHz Tig Free | . %ggéggnl:ge;l
Occupied Bandwidth I

Start Freq
5.15500000 GHz

Atten 20 dB

Stop Freg
£.20500000 GHz

CF Step
500000000 MHz

s e - o i
i 'hl‘wwmlwlhwfwhl” hT”'ﬁh“"I,l11\"‘i’f|"iaﬂ}w~.mﬂllw"’ﬂ,ﬁ. Ato Mo

Freq Offset
Center 5.180 00 GHz Span 50 MHz [

#Res BW 220 kHz #WBW 620 kHz #Sweep 100 ms 601 pts)

Occupied Bandwidth o v [
17.7602 MHz -

i .1?1-'La.;._.‘-uﬂIr*'n""nr*1"'['i“"|“**""'“rl'W|wr:‘ﬂﬁ'i\i «

MID CH (802.11n HT20 mode chain 2)

- Agilent 15:26:45 Sep 12, 2007 Freg/Channel

ChFreq 622 GHz Trig Free | %S@‘SBDF e

Occupied Bandwidth N
Start Freq
5.19500000 GHz

Atten 20 dB

Stop Freg
524500000 GHz

h?:."’|'wﬂ.w“*4H;"w"1*ﬂ+*,1“*‘-'~1+"1|rquﬁh'Wﬁ
e

> 4

st r l
E::} 'h"|"IH‘|F"I‘1I"ﬂ"“*‘f"#m}r.i.'lf}‘iﬁ'Mﬂf

CF Step
5.00000000 fHz
Auto Man|

|I‘fhlmif'-a,qﬂfqullh 'H(""il&HFi,M..

Center 5.220 00 GHz Span 50 MHz [
#Res BW 220 kHz #WVBW 620 kHz #Sweep 100 ms {601 pts)

Occupied Bandwidth - .

Freq Offset

Off

17.7124 MHz
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

HIGH CH (802.11n HT20 mode chain 2)
- Agilent 15:54:04 Sep 12, 2007 IFrequhanneI

Center Freq
Chfreq 524 GHz 524000000 GHz
Occupied Bandwidth

Start Fraq
521500000 GHz

Project: OF L1 1267

Ref 20 dBm Atten 20 dB
#Samp Stop Freqg
Log 5.26500000 GHz
10 Q‘P"1""1r"|','|||"'1J"'."||'1]'1'lk‘IP||IIu“'f|""d'q‘""l""*ﬂ}nlr‘||I"'*IT|P  EEEEEET————
dB/

Offst

CF Step

1 _)ll quw < £.00000000 MHz
:1:3'3 I\WJW'N wnlnwlm'l,l,q'ﬂ\'.‘nllﬂ‘r ||ff1” i M‘mllﬁlldﬂp'wf‘hFfmh i “W'h' ',\l Auto  Man
Bih Freq Cffset

Center 5.240 00 GHz Span 50 MHz [
#Res BW 220 kHz #WBW 620 kHz #Sweep 100 ms {601 pts)

Occupied Bandwidth o o000 % (AN

17.7156 MHz

iy Error
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REPORT NO: 07U11257-10
FCC ID: BCGA1254

DATE: NOVEMBER 2, 2007
IC: 579C-A1254

(802.11 HT40 MODE CHAIN 0)

LOW CH (802.11n HT40 mode chain 0)

% Agilent 17:54:08 Sep 12, 2007

Ch Freg 5.19 GHz

Occupied Bandwidth

Trig  Free

Project: 07111257
Ref 20 dBm
#Samp

Log

i N m'i’-le-"f*ﬁﬁr\Nﬂhw"!ﬁ”flﬂ"M,\WW :
EE? .‘L,(-'1f{"‘*\"""‘*|,|f1'lp"-”n'ﬁ”“\'#f*'ﬂ“ |

Atten 20 dB

Center 5.190 0 GHz
#Res BW 430 kHz

Occupied Bandwidth
36.1722 MHz

Span 100 MHz

#WBW 1.3 MH:z #Sweep 100 ms 601 pts)

'I' W T
||I 1,51\4{ Hp'l J‘fﬂq W’wh“ﬁ’\“r

HIGH CH (802.11n HT40 mode chain 0)

e Agilent 18:25:57 Sep 12, 2007

Ch Freg
Occupied Bandwidth

5.23 GHz Trig  Free

Atten 20 dB

Ff?,ulwl. ﬂ"‘ ”"%-Nllh.,ﬂ III\|1|'||||| p JJM" Wlh.wliu , W
Offst <
1.3
dB

'|hHll"‘“lﬂ‘,\.”‘%“"n wu"fqﬂl'f”ﬂ%{h

Center 5.230 0 GHz
#Res BW 430 kHz

Occupied Bandwidth
36.0474 MHz

Span 100 MHz

#WBW 1.3 MHz #Sweep 100 ms {601 pts)
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Auto

) Hlfl“hf‘w"lTi.H.F J ry.‘tl{n'hn.flilﬁ I\’hwr“l'

Freg/Channel

Center Freqg
519000000 GHz

Start Freq
5.14000000 GHz

Stop Freg
£.24000000 GHz

CF Step
10.0000000 hHz
Auto han

Freq Offset
0.00000000 Hz

Signal Track

On Off

Freg/Channel

Center Freqg
£.23000000 GHz

Start Freq
£.18000000 GHz

Stop Freg
526000000 GHz

CF Step
100000000 hHz
tan

Freq Offset
0.00000000 Hz

Signal Track
Off
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REPORT NO: 07U11257-10
FCC ID: BCGA1254

DATE: NOVEMBER 2, 2007
IC: 579C-A1254

(802.11 HT40 MODE CHAIN 2)

LOW CH (802.11n HT40 mode chain 2)

% Agilent 18:00:20 Sep 12, 2007

Ch Freg 5.19 GHz

Occupied Bandwidth

Trig  Free

Project: 07111257
Ref 20 dBm
#Samp

Lo ! l "

w sttty

idl|

H‘"f‘“*'~"“f"‘"'“a"'M‘f%“w*'-*ﬂﬁ"m\h'f'

Atten 20 dB
dB/ [<
Offst
1.3
dB

Center 5.190 0 GHz
#Res BW 430 kHz

Occupied Bandwidth
35.9437 MHz

Hz

Span 100 MHz

#WBW 1.3 MH:z #Sweep 100 ms 601 pts)

*||~N*"*h;'}'ﬁ"l‘\‘"i\m JJ', # dllﬂl'ﬁilﬂ't Auto

HIGH CH (802.11n HT40 mode chain 2)

e Agilent 18:30:09 Sep 12, 2007

Ch Freg
Occupied Bandwidth

5.23 GHz Trig  Free

Atten 20 dB
?‘““l"~**"n*"'*'~'r*‘*"1*"[n,'rr[""wwn,m
> =

RN fl'l"‘*"!'l '\-.1}1.“
.Iixh'}qi'l'i'tﬁ\#' "’!.'N['f I

Offst
1.3
dB

Center 5.230 0 GHz
#Res BW 430 kHz

Occupied Bandwidth
36.1270

140

Span 100 MHz

#WBW 1.3 MHz #Sweep 100 ms {601 pts)
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Auto

*l‘r'-.iﬁlrlwfl""ll'w'l |"‘\f"ﬁ{1‘*'4"\"p.n‘

Freg/Channel

Center Freqg
519000000 GHz

Start Freq
5.14000000 GHz

Stop Freg
£.24000000 GHz

CF Step
10.0000000 MHz
Ilan

Freq Offset
0.00000000 Hz

Signal Track

On Off

Freg/Channel

Center Freqg
£.23000000 GHz

Start Freq
£.18000000 GHz

Stop Freg
526000000 GHz

CF Step
100000000 hHz
tan

Freq Offset
0.00000000 Hz

Signal Track
Off
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

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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DATE: NOVEMBER 2, 2007
IC: 579C-A1254

REPORT NO: 07U11257-10
ECC ID: BCGA1254

RESULTS

5150 to 5250 MHz Band

Fixed Limit (dBm) 17
Antenna Gain (dBi) # 0 1.93
Antenna Gain (dBi) # 2 3.27
Effective Legacy Gain 5.66
Mode | Freq |10LogB| 4+10LogB | Limit | Chain 0| Chain2| Total | Margin
Chan. Limit Power | Power | Power
(MHz) | (dBm) (dBm) (dBm)| (dBm) | (dBm) | (dBm) (dB)
802.11a Mode
Low | 5180 | 13.07 17.07 17.00 | 10.23 10.12 13.19 -3.81
Mid | 5220 | 13.06 17.06 17.00 | 9.39 9.70 12.56 -4.44
High | 5240 | 13.07 17.07 17.00 | 9.34 10.43 12.93 -4.07
802.11n HT20 Mode
Low | 5180 13.1 17.10 17.00 | 11.13 12.22 14.72 -2.28
Mid | 5220 | 13.09 17.09 17.00 | 9.79 10.83 13.35 -3.65
High | 5240 | 13.09 17.09 17.00 | 10.13 10.46 13.31 -3.69
802.11n HT40 Mode
Low | 5190 | 15.58 19.58 17.00 | 12.38 12.77 15.59 -1.41
High | 5230 | 15.57 19.57 17.00 | 12.12 13.05 15.62 -1.38

Low channel plots for a mode and HT20 mode, and high channel plots for HT40 mode, are
included hereafter.
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REPORT NO: 07U11257-10
FCC ID: BCGA1254

DATE: NOVEMBER 2, 2007
IC: 579C-A1254

(802.11a MODE CHAIN 0)

LOW CH (802.11a mode chain 0)

Agilent 00:37:03 Sep 11, 2007

Ch Freg 5.18 GHz

. Channel Power

) Atten 30 dB

H#VBW 3 MHz

EMylAvg

Res BV‘J
1.0 MHz |

Video BW
3.0 MHz

VEVWREW
1.00000

Avg/VBW Type |
Pur (RIMS)

Span/REWY
108 |

Ch Freg 5.18 GHz

| Channel Power

H#VBW 3 MHz

-62.95 dBm/Hz
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Span 30.38 MHz ST Iz
Sweep 20 ms (601 pts)

BywWiAvg

Res B\
Trig  Free 1.0 MHz |

Video BW
3.0 MHz |

AvgVBW Type
Pt (RM31*

Span/REWY
106
ol
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
FCC ID: BCGA1254 IC: 579C-A1254

(802.11n HT20 MODE CHAIN 0)

LOW CH (802.11n HT20 mode chain 0)
e Agilent 14:57:31 Sep 12, 2007 B Avg
Res By
Ch Freg 5.18 GHz Trig  Free 1.0 MHz

Channel Power I . May

Wideo BWY
RBW 1.0 MHz ideo BV

Ilan

_ Atten 30 dB X VEBW/REW
1.00000
Ilan

Average

100
On Off

Avg/VEW Type
Prvr (RRS]*
Center 5.180 00 GHz Span 30.69 MHz WG] hdan|

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

-61.98 dBm/Hz SpaniRBW

Copyright 2000-2005 Agilent Technologies

(802.11 HT20 MODE CHAIN 2)

LOW CH (802.11n HT20 mode chain 2)
- Agilent 14:43:00 Sep 12, 2007 B Ay
Res BWY
Ch Freg 5.18 GHz Trig  Free 1.0 MHz

Channel Power I Man

Wideo BWY
RBW 1.0 MHz Ideo BV

Ilan

_ Atten 30 dB X YVBWIREW
1.00000
tan

Average
100
On Off

Avg/VEW Type
Pt (RIS
Center 5.180 00 GHz Span 30.63 MHz NI fwlan
#Res BW 1 MHz #WVBW 3 MHz Sweep 20 ms {601 pts)

ral Die /
-60.88 dBm/Hz SpanfRBW

106
Ilan
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
FCC ID: BCGA1254 IC: 579C-A1254

(802.11 HT40 MODE CHAIN 0)

HIGH CH (802.11n HT40 mode chain 0)
He Agilent 18:27:27 Sep 12, 2007 L B Avg

Res By
Ch Freg 5.23 GHz Trig  Free 1.0 MHz

Channel Power 1 e
Video B
3.0 MHz
Auto han)

_ Atten 30 dB X VEWIREBW
1.00000
Auto han

Average
100
il Cn Off

AvgVBW Type
Pt (RMS1
Center 5.230 00 GHz Span 61.78 MHz JENE Man

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
ral De /
-64.02 dBm/Hz Span/RBW.

106
Auto han|

(802.11 HT40 MODE CHAIN 2)

HIGH CH (802.11n HT40 mode chain 2)
4 Agilent 18:31:36 Sep 12, 2007 Byl Avy

Res B
Ch Freg 5.23 GHz Trig  Free 1.0 MHz

Channel Power N Man
RBW 1.0 MHz R

Project: 07 U11257 Man

Ref 30 dBm ) Atten 30 dB ] YEWIREW

1.00000
tan

Average
100
| On Off

Avg/VEW Type
Pt (RME1H
Span 61.44 MHz JEGES hdan

#WVBW 3 MHz Sweep 20 ms {601 pts)

Channel Power ral D

13.05 dBm /40.9620 MHz -63.08 dBm/Hz Span/RBW

106
Auta han)

Copyright 2000-2005 Agilent Technologies
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

7.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.
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))

RESULTS

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Mode Frequency | Average Power | Average Power| Average Power
Channel Chain 0 Chain 2 Total
(MHz) (dBm) (dBm) (dBm)
802.11a Mode
Low 5180 10.3 10.3 13.3
Middle 5220 10.2 10.3 13.3
High 5240 101 10.3 13.2
802.11n HT20 Mode
Low 5180 11.7 12.0 14.8
Middle 5220 11.0 11.4 14.2
High 5240 10.9 10.8 13.9
802.11n HT40 Mode
Low 5190 13.1 13.2 16.1
High 5230 12.9 13.2 16.1
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

7.1.4. PEAK POWER SPECTRAL DENSITY

LIMITS

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

For the 5.15-5.25 GHz band, the peak power spectral density shall not exceed 4 dBm in any 1
MHz band.

If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit
power and the peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 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: 07U11257-10
ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007

IC: 579C-A1254

RESULTS

POWER SPECTRAL DENSITY WITH COMBINER

5150 to 5250MHz Band

Antenna Gain (dBi) # 0 1.93
Antenna Gain (dBi) # 2 3.27
Effective Legacy Gain 5.66
Mode Frequency | PPSD With Combiner Limit Margin
Channel (MHz) (dBm) (dBm) (dB)
802.11a Mode
Low 5180 3.99 4.00 -0.01
Middle 5220 3.88 4.00 -0.12
High 5240 3.69 4.00 -0.31
802.11n HT20 Mode
Low 5180 3.96 4.00 -0.04
Middle 5220 3.90 4.00 -0.10
High 5240 3.86 4.00 -0.14
802.11n HT40 Mode
Low 5190 3.24 4.00 -0.76
High 5230 2.94 4.00 -1.06

Low channel plots are included hereafter.
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
FCC ID: BCGA1254 IC: 579C-A1254

POWER SPECTRAL DENSITY WITH COMBINER
(802.11a MODE)

LOW CH (802.11a mode)
Agilent 01:09:28 Sep 11, 2007 [ i Peak Search

Ch Freg 5.18 GHz Trig  Free MNext Peak

| Channel Power | e

Next Pk Right

Mkr1 5.187 20 GHz
3.993 dBm

ECenter 5.180 00 GHz Span 29.98 MHz
|#Res BW 1 MHz Sweep 20 ms (601 pts)

(802.11n HT20 MODE)

LOW CH (802.11n HT20 mode)
- Agilent 14:31:42 Sep 12, 2007 BVl Avg
Res B\
Ch Freg 5.18 GHz Trig  Free 1.0 MHz
Ilan
RBW 1.0 MHz ]

Mkr1 5.174 91 GHz Man

3.965 dBm YEWIREW
i 1.00000
Ilan|

Channel Power

Average
100
On 0ff

AvgVBW Type
P (RIS >
Auto hdan

Span/REWY
Span 31.5 MHz 106
#VBW 3 MHz Sweep 20 ms (601 pts) Auta Ilan
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REPORT NO: 07U11257-10
ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007
IC: 579C-A1254

(802.11n HT40 MODE)

LOW CH (802.11n HT40 mode)

% Agilent 18:09:57 Sep 12, 2007

Ch Freg

Channel Power

5.19 GHz

Project: 07111257
Ref 30 dBm

__Atten 30 dB
#Samp i

Center 5.190 00 GHz

#Res BW 1 MHz #VBW 3 MHz
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Mkr1 5.192 42 GHz

Sweep 20 ms (601 pts)

| BVl Avg

d

Res BEWy
1.0 MHz
Ilan

Wideo BYY
3.0 MHz
tan

YEWIREW
1.00000
Ilan

__3 237 dBm

Average
100
On 0ff

AvgVBW Type
P (RIS >

m| Auto hdan

Span/REWY
106
Ilan

Span 63 MHz

Auto
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

7.1.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

TEST PROCEDURE

The 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-NII) Devices — Part 15, Subpart E,
August 2002.

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

RESULTS
Mode Frequency | Peak Excursion | Peak Excursion | Limit | Worst Case
Channel Chain 0 Chain 2 Margin
(MHz) (dBm) (dBm) (dBm) (dB)
802.11a Mode
Low 5180 8.12 10.68 13 -2.32
Middle 5220 7.54 10.05 13 -2.95
High 5240 8.39 9.93 13 -3.07
802.11n HT20 Mode
Low 5180 7.91 9.09 13 -3.91
Middle 5220 8.73 10.08 13 -2.92
High 5240 8.38 10.37 13 -2.63
802.11n HT40 Mode
Low 5190 8.19 9.24 13 -3.76
High 5230 8.27 8.68 13 -4.32

Low channel plots for a mode and HT40 mode, and high channel plots for HT20 mode, are
included hereafter.
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REPORT NO: 07U11257-10
FCC ID: BCGA1254

DATE: NOVEMBER 2, 2007
IC: 579C-A1254

PEAK EXCURSION
(802.11a MODE CHAIN 0)

LOW CH (802.11a mode chain 0)

Agilent D0:39:26 Sep 11, 2007

Ch Freg 5.18 GHz

Channel Power

) Atten 30 dB

| Center 5.180 00 GHz

|#Res BW 1 MHz H#VBW 3 MHz

(802.11a MODE CHAIN 2)

LOW CH (802.11a mode chain 2)

Ch Freg 5.18 GHz
Channel Power

) Atten 30 dB

§ By\WiAvg
Res B‘u"';f

Video BW
3.0 MHz

YEWWREW
1.00000 |

Span 30.47 MHz
Sweep 20 ms (601 pts)

5 EVylAvg

I
& 3
Res B\
Trig  Free

Video BW
3.0 MHz

VBWWIREW
1.00000 |

e e

Average

Span 30.38 MHz
Sweep 20 ms (601 p
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
FCC ID: BCGA1254 IC: 579C-A1254

(802.11n HT20 MODE CHAIN 0)

HIGH CH (802.11n HT20 mode chain 0)
- Agilent 15:52:00 Sep 12, 2007 L BVl Avg
Res B\

Ch Freg 5.24 GHz Trig  Free 1.0 MHz
Auto hdan

Video B
3.0 MHz
Auto han)

Channel Power

Project: 07 U11257

Ref 30 dBm _ Atten 30 dB _8.38dB VEWIREW
' | 1.00000
Auto han

Average
100
On Off

AvgVBW Type
Puwr (RM31*

)
L ottt
e F Auto Man

o
I

Span/REWY

Center 5.240 00 GHz Span 30.7F MHz 106
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (501 pts) Auto Ilan

(802.11n HT20 MODE CHAIN 2)

HIGH CH (802.11n HT20 mode chain 2)
i Agilent 15:56:15 Sep 12, 2007 BWW/Avg
Res BWY

Ch Freg 5.24 GHz 1.0 MHz
Man

Wideo BV
3.0 MHz
Ilan

Channel Power

Project: 07 U11257 7

Fh?f 3I] dBm :_ , : VEWIREW

#Feak . 1.00000
tan

Average
100
Off

Avg/VEW Type
P (RS>
= Auto hian)

Span/REWY
Span 30.59 MHz 106

#YBW 3 MHz Sweep 20 ms {601 pts) Autn Man

gilent Technalogies
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REPORT NO: 07U11257-10
FCC ID: BCGA1254

DATE: NOVEMBER 2, 2007
IC: 579C-A1254

(802.11n HT40 MODE CHAIN 0)

LOW CH (802.11n HT40 mode chain 0)

i Agilent 17:56:39 Sep 12, 2007

Ch Freg 5.19 GHz

Channel Power

__Atten 30 dB

#VBW 3 MHz

i Agilent 18:03:25 Sep 12, 2007

Ch Freg 5.19 GHz

Channel Power

__Atten 30 dB

#VBW 3 MHz

BVl Avg

Res B\
Trig  Free 1.0 MHz
Ilan

Wideo BYY
3.0 MHz
tan

YEWIREW
1.00000
Ilan

Average
100
On Off

AvgVBW Type
P (RIS >
Auto hdan

Span/REWY
Span 61.6 MHz 106

Sweep 20 ms (601 pts) =0t Ilan

BVl Avg

Res B\
Trig  Free 1.0 MHz
Ilan

Wideo BYY
3.0 MHz
tan

YEWIREW
1.00000
Ilan

Average
100
On Off

1 AvgVBW Type
Y ot Pur (RMWS) >
ettinfil b N Man

|

Span/REWY
Span 60.98 MHz 106

Sweep 20 ms (601 pts) Ilan|
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

7.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

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

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

TEST PROCEDURE

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

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

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.

Offset Value = Cable Loss + Attenuation + Antenna Gain + Combiner Loss

RESULTS
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REPORT NO: 07U11257-10
ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007
IC: 579C-A1254

SPURIOUS EMISSIONS WITH COMBINER

(802.11a MODE)

LOW CH SPURIOUS (802.11a mode)

Sep 11, 2007

#Atten 10 dB

| Start 30 MHz

E#Res BW 1 MHz #VBW 1M

MID CH SPURIOUS (802.11a mode)

Agilent 01:21:23 Sep 11, 2007

#Atten 10 dB

| Start 30 MHz

E#Res BW 1 MHz #VBW 1M

|| Marker Trace

Sweep 100 ms (2001 pis) Marker All Off

Sweep 100 ms (2001 pis) Marker All Off

L | Warker

Mkrd 10.36 GHz

42.85 dBm Select Marker

1 2 & 4

Marker Trace
B e e P bRt

Readout |
Fragquency

Marler Table
On Off

Stop 40.00 GHz

splitude

| harker

Select Marker
1 o |

Mkrd 2481 GHz
44.62 dBm

Marker Trace
B e e P bRt

Readout |
Fragquency

Marler Table
On Off

Stop 40.00 GHz

ude
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

HIGH CH SPURIOUS (802.11a mode)
B Sep 11, 2007 12 | Warker

Mkrd 10.48 GHz

#Atten 10 dB 43.70 dBm 1Se|e§t Maarker4

Marker Trace
e E e R R

F Readout
Freguency

Marker Table
On Off

Stop 40.00 GHz
Sweep 100 ms {2001 pts) Marker All Off

ude
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

(802.11n HT20 MODE)

LOW CH SPURIOUS (802.11n HT20 mode)

L | FPeak Search

0 7 Mkrd 1036 GHz
Ref 17.3 dBm #Atten 10 dB 44.19 dBm MNext Pealk

Next Pk Right

Mext Pk Left

hin Search

Pk-Plk Search

swp {10.360000000 GHz Mkr © CF

-44.19 dBm

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 100 ms {2001 pts)

hlore
1of2

L | Marker

7 Mkrd 10.44 GHz
Ref 17.3 dBm #Atten 10 dB 45.08 dBm 199'e§tM53rker4

#Peak =

Marker Trace
Auo 1 2 3

Readout |
Fregquency

Marlear Table
On Off

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz Sweep 100 ms 2001 pts) Marker All Off
Marker e wpe X itude

d
4401 dBm
-45.0% dBm
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REPORT NO: 07U11257-10
ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007
IC: 579C-A1254

HIGH CH SPURIOUS (802.11n HT20 mode)

3:28

Start 30 MHz
#Res BYW 1 MHz
bl arker Trace
4 s

Sep 12, 2007

#Atten 10 B

L

Mkrd 24.79 GHz
45.61 dBm

Stop 40.00 GHz
Sweep 100 ms 2001 pts)
plitude
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Marker Trace
Aute 1 2 3

Readout
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

(802.11n HT40 MODE)

LOW CH SPURIOUS (802.11n HT40 mode)
e Agilent 16:26:22 Sep 12, 2007 L | Marker

711257 Mkrd 1038 GHz
dBm #Atten 10 dB

) Select Marker
43.08 dBm 1 5 2 4

Marker Trace
Augto 1 2 3

Readout
Freguency

327
dBm Marker Table

Lgfv On Off

Start 30 MHz Stop 40.00 GHz
#Hes BW 1 MHz Sweep 100 ms {2001 pts) Warker All Off

L | Marker

07U Mkrd 10.46 GHz
Ref 17.3 dBm #Atten 10 dB 45.30 dBm 1Se|e§trv1a3rker .

#Peak =

Marker Trace
Auo 1 2 3

Readout |
Fregquency

Marlear Table
On Off

Start 30 MHz Stop 40.00 GHz
#Res BW 1 MHz Sweep 100 ms 2001 pts) Marker All Off
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REPORT NO: 07U11257-10

ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007
IC: 579C-A1254

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 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 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: 07U11257-10

DATE: NOVEMBER 2, 2007
FCC ID: BCGA1254

IC: 579C-A1254

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
% Agilent 05:38:55 Sep 18, 2007 i

Mkr1 5.080 8 G
54.73 dBy

#Atten 0 dB

Freg/Channel

Center Freqg
507500000 GHz

Start Frag
5.00000000 GHz

Stop Freq
5.15000000 GHz

CF Step
160000000 hHz
Auto hdan|

1

i "'IWt,{-.,-{"L«_h'-.4.M-\]i...-,1i'I-.,r(l'|_.-'._ﬁ."i,.'-.i‘+1'J'-F..'L'i|M\“‘.-r’\-;?\H,f"r:.?'I,t‘,1-.1'-‘f|{-."4—-lJl‘i'Ia"',Hj,~_‘+-.\rgII\-‘«,‘,.f,-‘n,-‘-uﬂ.ﬂ,.l‘n'nﬂlq'!'

Freq Offset
0.00000000 Hz

Signal Track

On Off

| Start 5.000 0 GHz

Stop 5.150 0 GHz
|#Res BW 1 MHz

HVBW 1 MHz Sweep 1 ms 601 pts)

R IFrquChanneI

Center Freq
507500000 GHz

Mkr1 5.149
42,37 dBuv

Start Freg
£.00000000 GHz

Stop Freg
£.15000000 GHz

CF Step
15.0000000 MHz

Auta Idan

Freq Offset

Signal Track
off

| Start 5.000 0 GHz
|#Res BW 1 M

Stop 5.150 0 GHz |
Sweep 11.7 s (601 pts)

#VBW 10 Hz
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REPORT NO: 07U11257-10

DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254

IC: 579C-A1254

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Agilent 05:43:23 Sep 18, 2007 B

Mkr1 5.046 5 GHz

#Atten 0 dB 53.23 dBpv

Freg/Channel

Center Freqg
507500000 GHz

Start Freq
5.00000000 GHz

Stop Freg
£.15000000 GHz

CF Step
15.0000000 MHz
1 Auto hdan|
i.-1I,ra",.'],l,.k.j'h-l,iﬁinﬂ,l,l"lf-‘\. ,'Ja..-'lt,ri'l'ﬂ’ﬁn'\'-&*l, ,+-.r-'J,r-*,i,k.-'xq'nq'II.r'N"..'-,rqhu“l,*\'p’l‘ P |...r'4."-.,.-,-.1*r'.4""'l‘4'I,Lu1't..-.,4'r-'|_..i'6y..',u‘._,.,ﬁ'.i. Freq Offset
0.00000000 Hz

Signal Track

On Off

| Start 5.000 0 GHz

Stop 5.150 0 GHz
|#Res BW 1 MHz

Sweep 1 ms 601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT

5 Agilent 054526 Sep 18, 2007

s |FrequhanneI

Mkr1 5.150 0 GHz

#Atten 0 dB 40.79 dByv Center Freq

5.07500000 GHz

Start Freqg
5.00000000 GHz

Stop Freg
£.15000000 GHz

CF Step
150000000 hHz
Auto Ian|

Freq Offset
% 000000000 Hz

Signal Track
Cin oiff

| Start 5.000 0 GHz

Stop 5.150 0 GHz |
|#Res BW 1

Sweep 11.7 s (601 pis)

#VBW 10 Hz
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REPORT NO: 07U11257-10

ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007

IC: 579C-A1254

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ
Agilent 05:59:21 Sep 18, 2007

.flﬁ.-1*.-‘||l"1rr(LJ|||1‘.‘.J._.ﬂ‘"u*n}-v‘ﬂ‘u\. T PP LYy (AN P v M'-.‘aj'ml.-‘\"'-‘."‘l' " S CRTY Y

| Start 5.350 0 GHz
|#Res BW 1 MHz

HIGH CHANNEL, AVG, HORIZ

iz Agilent 05:00:15 Sep 18, 2007

| Start 5.350 0 GHz

|#Res BW 1

Mkr1 5.428 5 GHz

Stop 5.460 0 GHz
Sweep 1 ms 601 pts)

Mkr1 5.360 8 GHz

Stop 5.460 0 GHz |
Sweep 8.577 s (601 pts)
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R T |Freg/Channel

Center Freqg
5 40500000 GHz

Start Freg

5.35000000 GHz

Stop Freg
£.45000000 GHz

CF Step
11.0000000 hHz
uto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

s |FrequhanneI

s Center Freq
42.58 dB
H 5 40500000 GHz

Start Freqg
5.35000000 GHz

Stop Freq
£.45000000 GHz

CF Step
11.0000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
Cn oiff
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REPORT NO: 07U11257-10

ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007

IC: 579C-A1254

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT
Agilent 05:52:03 Sep 18, 2007

'L-.u‘-r'd‘,I‘n.J}{Jq'."’f|-u"I,r'<_.ﬂi‘..-.T"'\‘\,'1ll.u'“l'.J\\|lF.j||.4'-.A,.ﬁ*l;l,\\.,.rJq'.f,.}n‘.j'*'I'.f'|_4Illw'r‘-JFI\f'Iu._|;JI".-"1"r,,II.\'L|f|'Pl-‘..I_]'-_-;J,I_I‘,'_,L{-*Ir."u'l,ﬁ‘\'

| Start 5.350 0 GHz
|#Res BW 1 MHz

HIGH CHANNEL, AVG, VERT

5 Agilent 05:54.05 Sep 18, 2007

| Start 5.350 0 GHz

|#Res BW 1

Mkr1 5.397 8 GHz

Stop 5.460 0 GHz
Sweep 1 ms 601 pts)

Mkr1 5.362 5 GHz

Stop 5.460 0 GHz |
Sweep 8.577 s (601 pts)

Page 47 of 73

R T |Freg/Channel

Center Freqg
5 40500000 GHz

Start Freg

5.35000000 GHz

Stop Freg
£.45000000 GHz

CF Step
11.0000000 hHz
uto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

s |FrequhanneI

s Center Freq
40.26 dBy
H 5 40500000 GHz

Start Freqg
5.35000000 GHz

Stop Freq
£.45000000 GHz

CF Step
11.0000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
Cn oiff
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Apple Computer Inc.

Project #: 07U11257

Date: Sept. 19, 2007

Test Engineer: William Zhuang
Configuration: EUT with support equipment
Mode: 5.2 GHz Band a Mode, Tx On

Test Equipment:

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

|T6l}; SIN: 2238 @3m j |T34HP 84498 - ‘ j | j |FCC15.209 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=IMHz

‘Williamﬂ?ﬂ?%ﬂ& j ‘ j ‘B-Sm Chamber j ‘HF‘F_?,SGsz ‘ .| Average Measurements

RBW=IMHz ; VBW=10Hz

f Dist | Read Pk Read Avg. Amp Peak Avg | PkLim Avg Lim: Pk Mar : Avg Mar Notes
GHz | (m)  dBuaV ] dB dBuV/m | dBuV/m ;| dBuV/m | dBuV/m dB (V/H)
Low Ch. 5180 MHz, setting:
10.360 X 40.1 . -32.6 . . 573 43.6 74
15.540 X 53 22, . . . X .7 55.0 43.2 74
10.360 X 43.3 . 7 .7 -32.6 . . 60.5 46.7 74
15.540 X 3490 21. . X .7 42.5 74
Mid Ch. 5220 MHz, setting: 5
10.440 X 177 .7 . ' X . 42.9 74
15.660 X a7z ! 7. . . . .7 1. 44.3 74
10.440 X 394 . 7. . . . . .7 41.4 74
15.660 X ass X 7. . . . .7 . .7 74
High Ch. 5240 MHe, setti
10.430 ! 36.0 A ' X . k 74
15.720 ! 355 22, 7 . . . L7 . . 74
10.480 X 383 25. 7. . . . . ! J 74
15.720 X 4.8 . . . X .7 u 74
No more signal found

Rev. 4127

f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

CL  CableLoss HPF  High Pass Filter
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REPORT NO: 07U11257-10

DATE: NOVEMBER 2, 2007
FCC ID: BCGA1254

IC: 579C-A1254

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

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T |Freg/Channel

Mkr1 5.150 0 GHz i
enter Freg
5718 dB, e R

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz

CF Step
iy 15.0000000 MHz
) Auto tlan
o "ﬂ.‘f e, i.!hr-,lu'h']-"'-f1‘r'|\|'P.ff~JI.ﬁ"l'i'I.i-rJ"1‘|‘J;"I.L.U\'f"1"nP-1'l"-."'q'*’f"I""ri,1.-'4’\"'r'J."r'lI‘\Ul‘l*"'*i'~,";.h|'1""h"fﬂ‘l'J."|f1-"lf'wr‘w""'-‘lf"wf‘l

Freq Offset
0.00000000 Hz

Signal Track
On Off

| Start 5.000 0 GHz Stop 5.150 0 GHz
| HVBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
15:09 Sep 18, 2007 R T IFrequhanneI

Mirt 5.1488 Gz [RURNS
. enter Freq
#Atten 0 dB 341 dB, R

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz

CF Step
150000000 hHz
Auto Man|

Freq Offset
S| 0.00000000 Hz

Signal Track
On off

Stop 5.150 0 GHz |
#VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 07U11257-10

DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254

IC: 579C-A1254

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Agilent 06:20:32 Sep 18, 2007 B

Mkr1 5.105 2 GHz

#Atten 0 dB 53.23 dBpv

Freg/Channel

Center Freqg
507500000 GHz

Start Freq
5.00000000 GHz

Stop Freg
£.15000000 GHz

CF Step
150000000 hHz
1 Auto hdan|
‘\.‘I‘L'hllurl'r'{l"l,h'*‘jﬂ.l'lIHI'r'"hLb|'0-q'1‘"."'""‘I"II‘I"w".{‘|"l""l’M'IlJ'-.J“J‘h""u-"t"\"!.'n‘."‘ lfh'\'L'TT\""-*‘LI‘Jﬁ_.u'n1'fh'-\'f'l4.uJ‘«“-"H\'.ll.'"w.r'..lf'? Freq Offset
0.00000000 Hz

Signal Track

On Off

| Start 5.000 0 GHz

Stop 5.150 0 GHz
|#Res BW 1 MHz

Sweep 1 ms 601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT

¢ Agilent 08:22:50 Sep 18, 2007

s |FrequhanneI

Mkr1 5.148 5 GHz

#Atten 0 dB 41.05 dByv Center Freq

5.07500000 GHz

Start Freqg
5.00000000 GHz

Stop Freg
£.15000000 GHz

CF Step
150000000 hHz
Auto Ian|

Freq Offset
& 0.00000000 Hz

Signal Track
Cn Oiff

| Start 5.000 0 GHz

Stop 5.150 0 GHz |
|#Res BW 1

Sweep 11.7 s (601 pis)

#VBW 10 Hz
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REPORT NO: 07U11257-10

ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007

IC: 579C-A1254

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ

Agilent 06:38:34 Sep 18, 2007

\ﬁ,a'l\ii’1-h."-‘<'fq'i,1r'|ar-fJ.n\."i‘-‘\q'q'Ju.agl-f.r._.‘M"inlh,-‘ut-.ﬂ'L.,\"-.,u'u.{‘,J,lﬂ-.\-.l'

| Start 5.350 0 GHz
|#Res BW 1 MHz

HIGH CHANNEL, AVG, HORIZ

5 Agilent 0B:AD4E Sep 18, 2007

| Start 5.350 0 GHz

|#Res BW 1

R

1

1,‘_.4\;.1_,.:'-.‘,-L-{,-.uﬁ'.i,..,l.., r{‘f;Ju,,I.|u._dlﬂf'|!ﬂIl'n‘..\.i‘;.l‘.j",_\i,lr_ﬂ"\‘-

Stop 5.460 0 GHz
Sweep 1 ms 601 pts)

On Off

Freg/Channel

Center Freqg
5 40500000 GHz

Start Freq

5,35000000 GHz

Stop Freg
& 4R000000 GHz

CF Step
11.0000000 hHz

uto han

Freq Offset
0.00000000 Hz

Signal Track

s |FrequhanneI

Mkr1 5.350 0 GHz
42.40 dBpY

At Man

Cn oiff

Stop 5.460 0 GHz |
Sweep 8.577 s (601 pts)

Center Freq
5 40500000 GHz

Start Freqg
5.35000000 GHz

Stop Freq
£.45000000 GHz

CF Step
11.0000000 hHz
a

Freq Offset
0.00000000 Hz

Signal Track
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REPORT NO: 07U11257-10
ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007

IC: 579C-A1254

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT
Agilent 08:32:43 Sep 18, 2007

#Atten 0 dB

i, r"‘fn"'r.‘n,halk-’ Mttt bl W N oot 4"'uUf"L’l|'“II"“n-‘"‘|'f.c'/r"J‘I‘-|I|‘-'.Ji,l'ul#l"'q,.ﬂf.'fllllllr'r- g

| Start 5.350 0 GHz
|#Res BW 1 MHz

HIGH CHANNEL, AVG, VERT

5 Agilent 0B:34:49 Sep 18, 2007

Mkr1 5.350 4 GHz
40.05 dBpY

| Start 5.350 0 GHz

[#Res BW 1 #VBW 10 Hz
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Stop 5.460 0 GHz
Sweep 1 ms 601 pts)

Stop 5.460 0 GHz |
Sweep 8.577 s (601 pts)

R T |Freg/Channel

Center Freqg
5 40500000 GHz

Start Freq

5,35000000 GHz

Stop Freg
& 4R000000 GHz

CF Step
11.0000000 hHz
1 Auto Ilan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

s |FrequhanneI

Center Freq
540500000 GHz

Start Freqg
5.35000000 GHz

Stop Freg
£ 45000000 GHz

CF Step
11.0000000 hiHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Cn Diff
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Apple Computer Inc.

Project #: 07U11257

Date: Sept. 19, 2007

Test Engineer: William Zhuang
Configuration: EUT with support equipment
Mode: 5.2 GHz Band HT20 Mode, Tx On

Test Equipment:

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

|T6l}; SIN: 2238 @3m j |T34HP 84498 - ‘ j | j |FCC15.209 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ Reject Filter

Peak Measurements
RBW=VBW=IMHz
‘Williamﬂ?ﬂ?%ﬂ& j ‘ j ‘B-Sm Chamber j ‘HF‘F_?,SGHZ j ‘ .| Average Measurements

RBW=IMHz ; VBW=10Hz

f Dist | Read Pk Read Avg. Amp Peak Avg | PkLim Avg Lim: Pk Mar : Avg Mar Notes
GHz | (m) dBuV dBuV dB dBuV/m | dBuV/m | dBuV/m | dBuV/im | dB dB (VH)

Low Ch. 5180 MHz, setting: 57-57
10.360 X 44.5 30.2 -32.6 X . 61.7 475 74 -12.3 6.5
15.540 . 373 232 X . - X .7 579 43.8 74 -16.1 -10.2
10.360 X 43.7 30.6 7 7 -32.6 . . 61.0 478 74 -13.0
15.540 J 36.5 218 . . .7 572 42.6 74
Mid Ch. 5220 MHz, setting: 56-56
10.440 J 384 24.7 X . . 42.0 74
15.660 5 355 22.0 7. - - X .7 . 42.7 74
10.440 X 36.0 232 7 - X . . : 74
15.660 5 349 22.1 7. - - X .7 - .7 74
High Ch. 5240 MHz, setting: 56-35
10.480 J 378 25.0 X . . - . 74
15.720 5 36.0 223 7. . - . .7 .7 . 74
10.480 X 38.0 25.1 7. - X . . - - 74
15.720 . 352 221 - - X .7 - 74
No more signal found

Rev. 4127

f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

CL  CableLoss HPF  High Pass Filter
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REPORT NO: 07U11257-10
FCC ID: BCGA1254

DATE: NOVEMBER 2, 2007

IC: 579C-A1254

8.1.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Agilent 05:51:04 Sep 18, 2007 BT

Mkr1 5.146 5 GHz

#Atten 0 dB 61.88 dBp

'
Wi J!.k','\"ﬂ"r““l‘\’\'ﬁ'h"\‘«‘- 41'11""n.'i.f'“"r‘.'qwlvﬁ"q-f‘y',# J‘|""|‘-'-.-"Fn‘|"l.l'r‘i'#'p'r"'\“-" - ‘|lr|1ld.,-'.II‘.A.\Il}".{II.'»‘I".A'NHL\'_IHJ‘LFLI Ty

Stop 5.150 0 GHz
Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ

Agilent D5:52:52 Sep 18, 2007

Mkr1 5.148 8 GHz

#Atten 0 dB 49.83 dBpY

Stop 5.150 0 GHz |

#VBW 10 Hz Sweep 11.7 s (601 pts)

Page 54 of 73

PR Auto

Auto

On off

Freg/Channel

Center Freqg
&.07500000 GHz

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz

CF Step
150000000 hHz

Freq Offset
0.00000000 Hz

Signal Track
On Off

tlan

IFrquChanneI

Center Freq
£.07500000 GHz

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz

CF Step
15.0000000 hHz
tdan

Freq Offset
0.00000000 Hz

Signal Track

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031A

FAX: (510) 661-0888
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REPORT NO: 07U11257-10

DATE: NOVEMBER 2, 2007
FCC ID: BCGA1254

IC: 579C-A1254

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Sep 18, 2007 R T |Freg/Channel

Mkr1 5.148 0 GHz e
. enter Freg
#Atten 0 dB 3685 dBy Y e e T

Start Freg
£.00000000 GHz

Stop Freq
5.15000000 GHz

CF Step
15.0000000 MHz
o Auto Man
4 b I '.' g Y R N | SRR o 'u'-i.'.MI\a1‘~'1'|'~""n'|'1‘]||llﬁl1mﬁ 1
512 bt e e PR e e gl b e 'l g R Freq Offset
0.00000000 Hz

Signal Track
On Of

| Start 5.000 0 GHz Stop 5.150 0 GHz
|#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pis)

LOW CHANNEL RESTRICTED, AVG, VERT
H Agi Sep 18, 2007 s |FrequhanneI

Mkr1 5.148 5 GHz s
. enter Freq
#Atten 0 dB 4646 4By e T

Start Freg
£.00000000 GHz

Stop Freg
£.15000000 GHz

CF Step
150000000 hHz
Auto Man|

Freq Offset
| 0.00000000 Hz

Signal Track
On off

Stop 5.150 0 GHz |
#VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 07U11257-10

DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254

IC: 579C-A1254

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL, PEAK, HORIZ
Agilent 07:09:31 Sep 18, 2007 |FrequhanneI

. Center Freg
#Atten 0 dB : : 5.40500000 GHz

Start Freg
5.35000000 GHz

Stop Freg
£.45000000 GHz

CF Step
11.0000000 MHz
uto han
b f'.- TV 1 BN TSI TR RN LT3 poren
g W% STNE PRV W e SN T, e AR A O
R Freq Offset
0.00000000 Hz

Signal Track
On Off

}Stan 5.350 0 GHz Stop 5.460 0 GHz
|#Res BW 1 MHz

Sweep 1 ms 601 pts)

HIGH CHANNEL, AVG, HORIZ
¥ Agllent O7-15:40 Sep 18, 2007 R T [Freg/Channel

Miot 53500 GHz [N
. . enter Freq
#tten 0 dB 307 dBL R T

Start Freqg
5.35000000 SHz

Stop Freg
£.45000000 GHz

CF Step
11.0000000 hiHz
Auto Man|

Freq Offset
| (00000000 H:

Signal Track
Swp On G

Start 5.350 0 GHz Stop 5.460 0 GHz
#WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 07U11257-10

ECC ID: BCGA1254

DATE: NOVEMBER 2, 2007

IC: 579C-A1254

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL, PEAK, VERT
Agilent 07:03:13 Sep 18, 2007

| Start 5.350 0 GHz
|#Res BW 1 MHz

HIGH CHANNEL, AVG, VERT

5 Agilent 07:04:44 Sep 18, 2007

| Start 5.350 0 GHz

|#Res BW 1

Mkr1 5.370 4 GHz

Stop 5.460 0 GHz
Sweep 1 ms 601 pts)

Mkr1 5.350 4 GHz

Stop 5.460 0 GHz |
Sweep 8.577 s (601 pts)
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R T |Freg/Channel

Center Freqg
5 40500000 GHz

Start Freg

5.35000000 GHz

Stop Freg
£.45000000 GHz

CF Step
11.0000000 hHz
uto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

s |FrequhanneI

s Center Freq
40.20 dB,
H 5 40500000 GHz

Start Freqg
5.35000000 GHz

Stop Freq
£.45000000 GHz

CF Step
11.0000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
Cn oiff

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Apple Computer Inc.

Project #: 07U11257

Date: Sept. 20, 2007

Test Engineer: William Zhuang
Configuration: EUT with support equipment
Mode: 5.2 GHz Band HT40 Mode, Tx On

Test Equipment:

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

|T6l}; SIN: 2238 @3m j |T34HP 84498 - ‘ j | j |FCC15.209 j

Hi Frequency Cables
2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=IMHz

William 177079009 - ‘B-Sm Chamber j ‘HF‘F_?,SGHZ j ‘ j Average Measurements
REW=1MHz : VBW=10Hz

f Dist | Read Pk Read Avg. Amp Flir ;| Peak Avg | PkLim Avg Lim: Pk Mar : Avg Mar Notes
GHz | (m) dBuV dBuV dB dB dBuV/m | dBuV/im | dBuV/m | dBuV/m | dB (VH)

Low Ch. 5190 MHz, setting: SB-5B
10.380 J 393 27. -32.6 . 0.8 56.6 445 74
15.570 . 37.9 x X . - X 0.7 58.6 44.7 74
10.380 X 40.7 . 7 7 -32.6 . 0.8 7. 45.6 74
15.570 5 35.5 X - X 0.7 43.7 74
High Ch. 5230 MHz, setti
10.460 J 38.6 7. X . 0.8 452 74
15.690 X 353 X 7. . - X 0.7 42.8 74
10.460 X 34.9 7 7. - X X 0.8 - 40.0 74
15.690 5 345 X 7. - - X 0.7 . 42.7 74
No more signal found

Rev. 4127

f Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Read Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

CL  CableLoss HPF  High Pass Filter
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

8.2 RECEIVER ABOVE 1 GHz IN THE WORST CASE MODE
8.2.1. 802.11a MODE IN THE WORST CASE MODE

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Apple Computer Inc.

Project #: 07U11257

Date: Sept. 19, 2007

Test Engineer: William Zhuang

Configuration: EUT with support equipment
Mode: 5.2 GHz Band a Mode, Mid Ch. Rx On

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

|T60; SIN: 2238 @3m j |T34HP 84498 - ‘ j | j |RXRSSZ1D j

Hi Frequency Cables
2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ Reject Filter

Peak Measurements
EBW=VBW=IMHz

William 177079003 _ - ‘ B-5m Chamber j ~| Average Measuremenis
RBW=IMHz ;: VBW=10Hz

f i Read Pk | Read Avg. Amp Peak Avg Lim : Pk Mar : Avg Mar Notes
GHz dBaV dBaV dB dBuV/m V dB dB (VH)
1.125 X 53.9 45.0 . -38.1 . . 45.6 7 -28.4 -17.2
1.560 X 53.1 40.7 375 . . 47.1 .7 7 -26.9 -19.3
1.866 X 52.1 40.3 . -37.1 . . 47.7 1 7 -26.3 -18.0
2.000 X 51.7 -36.9 . . 3 7 -25.0 -17.9

1125 : 54.8 ! . -38.1 . . ! 7. 7 -27.4

1560 X 54.2 . . .7 -a7s -25.8
1866 X 56.0 . 7. . 371 -21.5
2.000 X 53.8
No more signal found

Rev. 4127

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength PkMar Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
IC: 579C-A1254

ECC ID: BCGA1254

8.2.2. 802.11n H20 MODE IN THE WORST CASE MODE

High Frequency Measurement
Compliance Certification Services, Fremont 5Sm Chamber

Company: Apple Computer Inc.

Project #: 07U11257

Date: Sept. 20, 2007

Test Engineer: William Zhuang

Configuration: EUT with support equipment
Mode: 5.2 GHz Band HT20 Mode, Mid Ch. Rx On

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 26-40GHz Horn > 18GHz Limit ‘
| T60; S/N: 2238 @3m j |T34HP 8449B - j | j | RX RSS 210 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable Peak Measurements

12 foot cable HPF ‘ Reject Filter
RBW=VBW=IMHz
j ‘ B-5m Chamber j »| Average Measuremenis

RBEW=1MHz ; VBW=10Hz

‘Williamﬁ'?ﬂ?%% j ‘

f i Read Pk : Read Avg. Amp Peak Avg Mar Notes

GHz dBaV dBaV dB dBuV/m dB (VH)
1.166 X 533 44.3 - -38.0 X X 45.3 . 7 -17.8 v
1.739 X 54.1 41.3 7 . -37.2 49.1 . 7 . -17.8 v
1.166 X 49.7 36.9 . -38.0 . . 417 : 7 -252 H
1.739 X 54.6 422 T . 372 7. 7 ’ -16.8 H

No more signal found

Rev. 4127

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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DATE: NOVEMBER 2, 2007

REPORT NO: 07U11257-10
IC: 579C-A1254

ECC ID: BCGA1254

8.2.3. 802.11n H40 MODE IN THE WORST CASE MODE

High Frequency Measurement
Compliance Certification Services, Fremont 5Sm Chamber

Company: Apple Computer Inc.

Project #: 07U11257

Date: Sept. 20, 2007

Test Engineer: William Zhuang

Configuration: EUT with support equipment

Mode: 5.2 GHz Band HT40 Mode, High Ch. Rx On

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

| T60; SIN: 2238 @3m j |T34HP 8449B - j | j | RX RSS 210 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ Reject Filter

Peak Measurements
RBW=VBW=IMHz
j ‘ B-5m Chamber j »| Average Measuremenis

RBEW=1MHz ; VBW=10Hz

‘Williamﬁ'?ﬂ?%% j ‘

Avg Mar Notes
dB (VH)
v

f i Read Pk : Read Avg. Amp Peak
GHz dBaV dBaV dB dBuV/m
1.199 X 54.2 42.1 . ; -38.0 46.4 7 -10.7
1.823 X 58.2 453 7 ! -37.1 53.6 .7 7 L -13.3 v
1.199 X 50.3 383 . . -38.0 42.5 y 7 . -23.6 H
1.823 X 53.8 41.4 40.2 172 H

No more signal found

Rev. 4127

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL DATA

Compliance Certification Services
GUMPLIAHBE 47173 Benicia Street

7w Engineoring Service, Ine.

F G L LR PR, EST Fremont, CA 94538
GLAGEA, TUY
Tel: (510) 771-1000
Fax: (510) &£61-0888

Datag: 12 File#: 07ullz257.emi Date: 10-12-2007 Time: 10:23:12
Leve {dBuYAn)

L]

VM"*‘“‘

Trace: 11 Ref Trace:

Condition: FCC CLAES-B HORIZONTAL

Engineer: : Thanh Nguyen

Company : : Apple Computer Inc.

Project #: : 07011287

Teat Configuration:: BEUT with Support Eguipment

Mode of operation: : Wireless link, play music and R/W to HD
Teat Target: : FCC Class B

REead
Level Lewvel

dBuV dBuV/m

54.10 39.81 -s5.
44 .30 36.90 -9,
41.70 38.93 -7.
35.80 34.48 -11.
38.40 37.65 -1b.
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

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

VERTICAL DATA

\COMPLIANCE e e

@ Enginasring Ser vica, Inc.

b UGS TR T Fremont, CA 94538
NLTEA TR
Tel: (510) 771-1000
Fax: (510) 661-0888

Data#: 10 File#: 07ull2G57.emi Date: 10-12-2007 Time: 10:11:27
Leve (dBuSan)

L]

Trace: 9 Ref Trace:

Condition: FCC CLASS-B 3m VERTICAL

Engineer: : Thanh Nguyven

Company : : Apple Computer Inc.

Project #: : 07011257

Teast Configuraticon:: EUT with Remote Support Laptop

Mode of operation: : Wireless link, play music and R/W to HD
Teat Target: : FCC Class B

Read Over
Level Level Limit Remark

dBuV dBuV/m dB

46.49 33.64 .36
47.93 34.19 .31
55.00 40.81 .19
44 .00 36.60 .40
44 .30 39.3¢ .64
38.60 37.28 .72
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REPORT NO: 07U11257-10 DATE: NOVEMBER 2, 2007
ECC ID: BCGA1254 IC: 579C-A1254

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 radiocommnication 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)
uasi-peak Average
0.15-0.5 6 to 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit in Remark

(MHz) | PE (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV | QP (dB)|AV(dE)| L1 /L2
020 5364 -- A2 47 0.0 6382 5382 Sl04E | -1135 L1
103 41.90 -- 2571 0.0 56.00 4a.00 -14.10 | -20.29 L1
2302 3748 -- 2325 0.0 60.00 50.00 -2254 | -26T5 L1
020 5428 -- 41 58 0.0 6352 33832 SE84 | -1224 L2
059 397 -- 27 18 0.0 56.00 45.00 -laad | -1872 L2
2302 3380 -- 2222 0.0 60.00 50.00 2640 | -ATTE L2
& Worst Data
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LINE 1 RESULTS

Zompliance Certification Services
oz o B 47173 Eenicia streat
PR R BT Framont, Ca 24538
L LpSEA, T
Tel: (510} 771-1000
Fax: (510} A&1-0BSE

File$: 07UL11257LC.EMI Date: 10-16-2007 Time: OB:39:50

CISPH CLA

e
i
i

B

(Line Coruduation)
Traca: & Faf Trace:

CZondition: CISPR CLASS-B
Test Cperator:: Thanh Hguyan
Projoct #: : O7UL12E7
Company : :+ APPLE CCMPUTEER IHNC.
Configuration:: EUTand Support Equipment
Mode : Transmit worst casa 2 .43HZ
Targeat: : FCCZ Class B
Voltage: : 11EVAC,/ S0HZ
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LINE 2 RESULTS
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(Rl L
LG, TUE

Compliance Certification Services
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Tel: (510 771-1000
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Dataf: 14 File#: 070111257LC.EMI
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Data: 10-15-Z007 Time: 08:582:01
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—]

AVEHRAGE
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Trace: 12

Condition: CISPR CLASS-RB

Test Operator:: Thanh Hguysen
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Configuration: :
Mode -
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Voltagea:

: FOZ Class B
: 118VAC/ &0HZ
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9. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

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

chapter.
TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)
. Electric fisld Magnstic fiskd o . . .
Frequency range FPower dansit Avaraging time
= |'r.1H’zl'| ? Et.mf'.-'g.lh Et.rel.-'g.lh (W izm=) Y -'rﬁub%s'-
: ! {Wim) ] ' ! ' !
(A} Limits for OccupationaliControlled Exposures
0.3-30 i 614 1.63 *(100) G
3.0-30 . 18427F 4.80F *{E00F=) G
30-200 . 61.4 0.163 1.0 [i]
300-15 fraon G
1500100 5 i
{B} Limits for General Population/Uncontrolled Exposurs

0.3-1.34 614 1.63 *(100) 20
13430 B247F 2198 {180/ 20

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

) Elzctric fisld Magnetic fisld . _ N
Frequency rangs FPower dansity Avaraging time
{MHz) strength strengih (i fem?) iminutes)
0073 0.2 a0
11500 a0
1.0 20

* = Plans-wave equivalent power density

NGTE 1 7O TaBLE 1: Cceupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' aware of the potential for exposure and can exemcie conirol over their exposurs.
Limits for occu pationalcontrollad exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the |I:|u:-bential for exposure,

NOTE 2 To TABLE 1: General populationfuncontrolled exposures apply 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
exposure of can nol exerciss control over their exposurs.
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IC RULES

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

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

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

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

0.003-1 280 2.19 6

1-10 280/ f 219/f 6

10-30 28 219/f 6

30-300 28 0.073 2" 6

3001 500 158505 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 10 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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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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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
(MPE distance is greater than 20 cm)

5150 - 5250 MHz Band

Mode Band FCC IC Output | Antenna MPE
Limit Limit Distance

(mW/cm*2) [ (W/m”2) | (dBm) (dBi) (cm)

802.11a 5.2 GHz 1.0 10.0 12.93 5.66 2.40

02.11n HT20 5.2 GHz 1.0 10.0 20.25 5.66 5.57

802.11n HT40 5.2 GHz 1.0 10.0 20.17 5.66 5.52
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