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1. TEST RESULT CERTIFICATION

COMPANY NAME: CISCO SYSTEMS, INC.
170 WEST TASMAN DRIVE
SAN JOSE, CA 95134
EUT DESCRIPTION: 802.11 a/b/g Access Point
MODEL: AIR-AP1131AG-A-K9
DATE TESTED: JULY 24 -JULY 29, 2004

APPLICABLE STANDARDS
STANDARD TEST RESULTS

FCC PART 15 SUBPART C 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: This document reports conditions under which testing was conducted and results of tests
performed. 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.

Approved & Released For CCS By: Tested By:

YAN ZHENG DAVID GARCIA

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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DATE: AUGUST 30, 2004
FCCID: 1.DK102054

2. EUT DESCRIPTION

The EUT is an 802.11a/b/g access point. There are two radios, one for the 2.4 GHz band and the other for
the 5 GHz bands. These two radio transmitters may operate simultaneously.

The 2.4 GHz transmitter has a maximum peak conducted output power as follows:

Frequency Band Mode Output Power Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 25.64 366.44
2412 - 2462 802.11g 24.82 303.39

The 2.4 GHz radio utilizes two identical internal inverted F antennas for diversity, each with a maximum
gain of 4 dBi.
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3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4/2001, FCC CFR 47
Part 2 and FCC CFR 47 Part 15.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 561F Monterey Road, Morgan
Hill, California, USA. The sites are constructed in conformance with the requirements of ANSI C63.4,
ANSI C63.7 and CISPR Publication 22. All receiving equipment conforms to CISPR Publication 16-1,
“Radio Interference Measuring Apparatus and Measurement Methods.”

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be viewed

at http://www.ccsemc.com.
&Z& )

LAB CODE:200065-0

No part of this report may be used to claim or imply product endorsement by NVLAP or any agency of
the US Government.
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5. CALIBRATION AND UNCERTAINTY
5.1. 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.

5.2. 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 +/-3.3dB
Radiated Emission, 200 to 1000 MHz +4.5/-2.9 dB
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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5.3.

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 Number Cal Due
EMI Test Receiver R&S ESIB40 4/24/2174 11/21/2004

Power Meter Agilent E4416A GB41291160 11/7/04
Peak / Average Power Sensor Agilent E9327A US40440755 11/7/04

30MHz---- 2Ghz Sunol Sciences JB1 Antenna A121003 12/22/04

EMI Receiver, 9 kHz ~ 2.9 GHz HP 8542E 3942A00286 11/21/04

RF Filter Section HP 85420E 3705A00256 11/21/04
Antenna, Horn 1 ~ 18 GHz EMCO 3115 9001-3245 2/4/05
Antenna, Horn, 18 ~ 26 GHz ARA MWH-1826/B 1013 2/4/05
Amplifier 1-26GHz MITEQ NSP2600-SP 924342 4/25/05
Spectrum Analyzer Agilent E4446A MY43360112 1/13/05
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The following test and measurement equipment was utilized for the radiated emissions below 1GHz and
AC line conducted tests documented in this report:

Equip# | Manufacturer/ Description Last Cal Next Due Test
Model Number(s)
005678 | Hewlett Packard/ Spectrum Analyzer 18-AUG- 18-AUG- [11186],
E7401A 2003 2004 [11189],
[11193],
[11216]
005680 | Hewlett Packard/ Spectrum Analyzer 11-SEP-2003 | 11-SEP-2004 | [11173],
E7405A [11174],
[11217]
005682 | Hewlett Packard/ RF Filter Section 11-JUL-2003 | 11-JUL-2004 | [11173],
85460A [11174],
[11217]
005684 | Hewlett Packard/ EMI Receiver RF Section 11-JUL-2003 | 11-JUL-2004 | [11173],
85462A [11174],
[11217]
007056 | Schaffner-Chase/ Bilog Antenna 23-0OCT-2003 | 23-0OCT- [11173],
CBL6112B 2004 [11174],
[11217]
007705 | Fischer Custom LISN 26-AUG- 26-AUG- [11186],
Communications/ 2003 2004 [11189],
FCC-LISN-50/250- [11216]
50-2-01
007893 | EMC Test Systems/ | Log Periodic Antenna Cal Not N/A [11176]
3144 Required
008111 Unifield 5m Unifield 5m Chamber 12-MAR- 12-MAR- [11176],
Chamber/ 2004 2005 [11207]
Unifield 5m
Chamber
008136 | Huber + Suhner/ 7m Sucoflex cable 16-JAN-2004 | 16-JAN-2005 | [11176],
SF106A [11207]
018313 | Heweltt Packard/ RF Preamplifier 30-DEC-2003 | 30-DEC- [11173]
8447D 2004
018719 Rohde & Schwarz/ EMI Test Receiver, 9kHz- 28-AUG- 28-AUG- [11186],
ESCS30 2.75GHz 2003 2004 [11189],
[11193],
[11216]
020646 | Microwave N Type Line Coax Switch 17-AUG- 17-AUG- [11186],
Associates/ 2003 2004 [11189],
7524-PND [11193],
[11216]
021676 | Amplifier Research/ | Directional Coupler, 0.8- 15-MAR- 15-MAR- [11207]
DC7144 4.2GHz, 40dB Coupling 2004 2005
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SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number
Laptop PC IBM T20 78-F2737
AC Adapter IBM AA21131 N/A
AC Adapter Cisco PSA18U-480C N/A
/0 CABLES
1I/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Unshielded 1.8 N/A
2 DC 1 DC Unshielded 1.5 N/A
3 Serial 1 dB9 to RJ45 Unshielded 1.5 N/A
4 DC 1 DC Unshielded 1.5 N/A
5 AC 1 AC Unshielded 1.8 N/A

The following support equipment was utilized for the radiated emissions below 1GHz and AC line
conducted tests documented in this report:

Sample Equipment Details Serial Number Part
Number Number

S01 AIR-AP1131G-x-K9 FHH08202078

S02 AIR-PWRINJ3 FOC0750MOPK

S03 AC Adapter PHIO7390EL8 34-1977-03

S04 IBM T20 Laptop 78-F2668

S05 TBM T20 with AIR-CB21AG

S06 IBM T20 with AIR-CB21AG

TEST SETUP

The EUT is a stand alone access point. It was connected to a laptop PC via series port and test software
was used to exercise the radio.
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SETUP DIAGRAM FOR TESTS

115VAC / 60Hz

AC
ADAPTER

LAPTOP PC

AC
ADAPTER

115VAC / 50Hz
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EUT: 802 11 a/b/g ACCESS POINT

6. APPLICABLE LIMITS AND TEST RESULTS

6.1.

LIMIT

§15.247 (a) (2) For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

6 dB BANDWIDTH

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is

set to 100 kHz. The sweep time is coupled.

RESULTS

No non-compliance noted:

802.11b Mode

Channel | Frequency | 6 dB Bandwidth Minimum Limit | Margin
(MHz) (kHz) (kHz) (kHz)
Low 2412 10083.33 500 9583
Middle 2437 10000.00 500 9500
High 2462 10083.33 500 9583
802.11g Mode
Channel | Frequency | 6 dB Bandwidth Minimum Limit | Margin
(MHz) (kHz) (kHz) (kHz)
Low 2412 16416.67 500 15917
Middle 2437 16500.00 500 16000
High 2462 16416.67 500 15917
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6 DB BANDWIDTH (802.11b MODE)

6 DB BANDWIDTH LOW CH (802.11b mode)
s Agilent 10:09:50 Jul 29, 2004

6dB BW, b Mode Low Ch.
Rel 20 dBm Atien 20 dB

L

A Mkr1 10.08 MHz
-0.65 dB

|FrequhanneI

Certer Freq
241200000 GHz

Stait Freq
238700000 GHz

Stop Freq
2.43700000 GHz

CF Step
5.00000000 MHz

/ .rJvL""-'-"-ww"

a

83 FC e
™

afi):

FTun

Swp

Center 2.412 00 GHz

Auto Man

!
1|lf"a‘"‘l"‘l'l"‘ud'll-"l .
v 'l‘l‘uLl )

‘ﬂ'u Lw Lol "“\‘,"Ila'

Freq Cliset
0.00000000 Hz

Signal Track

On aif

Span 50 MHz

#Res BW 100 #VBW 100 kHz #Sweep 100 ms (601 pis)

Copyright :
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6 DB BANDWIDTH MID CH (802.11b mode)
He Agilent 10:40-13 Jul 29, 2004 RL IFreq,’Channel

6dB BW. b Made Mid Ch. A Mkr1 10.00 MHz

192 Certer Freq
Rel 20 dBm Atten 20 dB 0.23dB 2.43700000 GHz

Stait Freq
241200000 GHz

Stop Freqg
2.46200000 GHz

CF Step

5.00000000 MHz
Auto Man

", Freq Citset
AR 0.00000000 Hz

Signal Track
Gt

On

Center 2.437 00 GHz Span 50 MHz
#iRes BW 100 kHz #VBW 100 kHz #5weep 100 ms (601 pis)
t 2000 5
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6 DB BANDWIDTH HIGH CH (802.11b mode)

i Agilent 11:16:36 Jul 29, 2004

B BW, b Mode High Ch.
Rel 20 dBm

LgAv i Jlb.ﬂh'%.iun'alv yi
V1 S2 f‘l i
s3 Fc:,,«.»:mn_.r-.mv“r-r"'

af):
FTun
Swp

Center 2.462 00 GHz
#Res BW 100 kHz

Atten 20 dB

#VBW 100 kHz
Copyright 2000-2003 Agilent Technolo

A Mkr1 10.08 MHz
1.28 dB

Span 50 MHz

#Sweep 100 ms (601 pis)
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6 DB BANDWIDTH (802.11g MODE)

6 DB BANDWIDTH LOW CH (802.11g mode)
- Agilent 11:43:37 Jul 29, 2004 IFreq,’ChanneI

6dB BW, g Made Low Ch. A Mkr1 16.42 MHz

0 04 Certer Freq
Rel 20 dBm Atlen 20 dB 0.04 dB 2.41200000 GHz

Stait Freq

h5-1

0 0 R v PR 2.38700000 GHz

Stop Freq
243700000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track
On aif

Center 2.412 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 100 kHz #Sweep 100 ms (601 pis)

ght 2000 Agilent Technologies
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6 DB BANDWIDTH MID CH (802.11g mode)
He Agilent 12:08:09 Jul 29, 2004 IFreq,’Channel

6dB BW, g Maode Mid Ch. A Mkr1 16.50 MHz

074 Certer Freq
Rel 20 dBm Atten 20 dB 0.74 4B 2.43700000 GHz

Stait Freq
241200000 GHz

Stop Freqg
2.46200000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Gt

On

Center 2.437 00 GHz Span 50 MHz
#iRes BW 100 kHz #VBW 100 kHz #5weep 100 ms (601 pis)
t 2000 5
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6 DB BANDWIDTH HIGH CH (802.11g mode)
s Agilent 13:38:12 Jul 29, 2004

B BW, g Made High Ch.
Rel 20 dBm

af):
FTun
Swp

Center 2.462 00 GHz
#Res BW 100 kHz

Copyright 2000-2

Atten 20 dB

A Mkr1 16.42 MHz

0.10 dB

ool o B Jplah

Y

N“"L II'MIL.

!

vty

L i
l‘-]ni f

Span 50 MHz

#VBW 100 kHz #Sweep 100 ms (601 pis)

003 Agilent Technala
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6.2. 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

RESULTS

No non-compliance noted:

802.11b Mode
Channel | Frequency | 99% Bandwidth

(MHz) (MHz)
Low 2412 13.957
Middle 2437 14218
High 2462 14.394

802.11g Mode
Channel | Frequency | 99% Bandwidth

(MHz) (MHz)

Low 2412 16.355
Middle 2437 16.367
High 2462 16.339
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99% BANDWIDTH (802.11b MODE)

99% BANDWIDTH LOW CH (802.11b mode)

W Agilent 10:11:22 Jul 29, 2004

Ch Freq 2.412 GHz

Occupied Bandwidth

99% BW, b Mode Low Ch.

Rel 20 dBm Atten 20 dB

Center 2.412 00 GHz
#Res BW 160 kHz

Occupied Bandwidth

13.9574 MHz

Transmit Freq Emor
% dB Bandwidth

Capyright 2000-2003 Agilent Technalogies

| BW.Avg

a

Res BW
160.000000 kHz |
Man

a

Video BW
470.000000 kHz |
Auto Man

I
VBWI/RBW
10.00000

Average
100
Oif

Avg/VBW Type
Log-Pwr (Video) ¥
Span 50 MHz e Ian
#Sweep 100 ms (601 pis)

1
il
Ao,

Occ BW % Py 99.00 %
x dB -26.00 dB

Span/iRBW
106

Auto
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99% BANDWIDTH MID CH (802.11b mode)

e Agilent 10:41:09 Jul 29, 2004

Ch Freq 2437 GH=
Occupied Bandwidth

99% BW, b Mode Mid Ch.
Rel 20 dBm Atten 20 dB

Center 2.437 00 GHz

#iRes BW 160 kHz #VBW 470 kHz

Occupied Bandwidth
14.2180 MH

Transmit Freq Enar 8 Hz
x dB Bandwidth

| BW.Avg

d
Res BW
Trig  Free 160.000000 kHz |

QOcc BW
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#Sweep 100 ms {601 pis)

d

Video BW
470.000000 kHz |
Auto Man
VBWI!RBW
10.00000

Average
100
On Cif

M| Avg/VBW Type
Log-Pwr (Video)
Span 50 MHz

99.00 %
-26.00 dB

Span/RBW
106

Auta
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99% BANDWIDTH HIGH CH (802.11b mode)
s Agilent 11:17:20 Jul 29, 2004 [ BwiAvg

a
Res BW
Ch Freq 2.462 GHz Trig  Free 150.000000 kHz |

Video BW
470.000000 kHz |

99% BW, b Mode High Ch. Auto Wan

Rel 20 dBm Atien 20 dB i
VBWI/RBW

10.00000

Average
100
On Oif

§| Ava/VBW Type
Log-Pwr (Video) ¥
Center 2.462 00 GHz Span 50 MHz Man
#Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms (601 pis)

Occupied Bandwidth Occ BW % Pwr 99.00 %
xdB  -26.00 dB
14.3?43 MHz SpanREW

Transmit Freq Emar ] 7 106
x dB Bandwidth * Auto
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99% BANDWIDTH (802.11q MODE)

99% BANDWIDTH LOW CH (802.11g mode)

e Agilent 11:44:23 Jul 29, 2004

Ch Freq 2.412 GHz

Occupied Bandwidth

99% BW, g Mode Low Ch.

Rel 20 dBm Atten 20 dB

Center 2.412 00 GHz
#Res BW 180 kHz

Occupied Bandwidth

16.3553 MHz

Transmit Freq Emor -9.269 kHz
% dB Bandwidth 17.661 MHz*

Capyright 2000-2003 Agilent Technalogies

R T | BW.Avg

a

Res BW
180.000000 kHz |
Man

a

Video BW
560.000000 kHz |
Auto Man

I
VBWI/RBW
10.00000

Average
100
Oif

8l ~vg/'VBW Type
Log-Pwr (Video) ¥
Span 50 MHz e Ian
#Sweep 100 ms (601 pis)

Occ BW % Pwr 99.00 %
x dB -26.00 dB

Span/iRBW
106

Auto
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99% BANDWIDTH MID CH (802.11g mode)
e Agilent 12:09:25 Jul 29, 2004

Ch Freq 2437 GH= Trig  Free

Occupied Bandwidth 1 |

99% BW, g Mode Mid Ch.
Rel 20 dBm Atten 20 dB

e r-'*"‘"“‘-'-"‘--"”'*"*""‘9

1
v |
&

j| Avg/VBW Type

Center 2.437 00 GHz Span 50 MHz
#iRes BW 180 kHz #VBW 560 kHz #Sweep 100 ms {601 pis)

Occupied Bandwidth Occ BW % P 99.00 %
16.3670 MHz -26.00 4B

Transmit Freq Enar
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| BW.Avg

i

Res BW
180.000000 kHz |
Auto Man

d

Video BW
560.000000 kHz |
Auto Man
VBWI!RBW
10.00000

Average
100
On Cif

Log-Pwr (Video)

Span/RBW
106

Auta
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99% BANDWIDTH HIGH CH (802.11g mode)
s Agilent 13:46:09 Jul 29, 2004 [ BwiAvg

a
Res BW
Ch Freq 2.462 GHz Trig  Free 180.000000 kHz |

Video BW
560.000000 kHz |

99% BW, g Made High Ch. Auto Wan

Rel 20 dBm Atien 20 dB i
VBWI/RBW

10.00000

Average
100
On Oif

i Ava/VBW Type
Log-Pwr (Video) ¥
Center 2.462 00 GHz Span 50 MHz Man
#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms (601 pis)

Occupied Bandwidth Occ BW % Pwr 99.00 %
xdB  -26.00 dB
16.338? MHz SpanRBW

Transmit Freq Emor -6 Hz 106
% dB Bandwidth * Auto
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6.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 4 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.
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EUT: 802 11 a/b/g ACCESS POINT

RESULTS

No non-compliance noted:

802.11b Mode

Channel | Frequency | Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 25.42 30 -4.58
Middle 2437 25.49 30 -4.51
High 2462 25.64 30 -4.36
802.11g Mode
Channel | Frequency | Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 24.82 30 -5.18
Middle 2437 24.78 30 -5.22
High 2462 24.16 30 -5.84
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OUTPUT POWER (802.11b MODE)

PEAK POWER LOW CH (802.11b mode)

- Agilent 10:16:24 Jul 29, 2004

Ch Freg 2412 GHz

Channel Power

Peak Output Power, b Mode Low Ch.
_ Atlen 20 dB

Rel 20 dBm
#Peak

Center 2.412 00 GHz
#Res BW 1 MHz

Channel Power

25.42 dBm /13.9570 MHz

Copyright 2000-2

#VBW 3 MHz

3 Agilent Technologies

Tiig  Free

Span 20.94 MHz

#Sweep 100 ms (601 pis)

Power Spectral Density

-46.03 dBm/Hz
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2.09355000 MHz

|FrequhanneI

Certer Freq
241200000 GHz

Stait Freq
240153225 GHz

Stop Freq
2 42246775 GHz

CF Step
Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track
aif

On
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PEAK POWER MID CH (802.11b mode)
e Agilent 10:43:44 Jul 29, 2004 IFreq,’Channel

Certer Freq

ChFreg 2437 GHz g _Free |5 413700000 GHz

Channel Power

Stait Freq

242633650 GHz
Peak Output Power, b Mode Mid Ch.

Rei 20 dBm Atten 20 dB
#Peak i A A e N Stop Freqg
AT T 2.44766350 GHz

1 CF Step
213270000 MHz
Auto Man

Freq Cliset
Center 2.437 00 GHz Span 21.33 MHz [
#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms (601 pis) [

Signal Track
Gt

Channel Power Power Speciral Density On

25.49dBm /14.2180 MHz -46.04 dBm/Hz

gilent Technolo
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PEAK POWER HIGH CH (802.11b mode)
b Agilent 11:17:55 Jul 29, 2004 IFreq,’ChanneI

: Certer Freq
ChFleq 2462 GHz Trig _Free | 5 46500000 GHz

Channel Power

Stait Freq
2 45120450 GHz
Peak Output Power, b Mode High Ch.
Rel 20 dBm Atten 20 dB
F P acaa A 3 Stop Freq
T 2 47279450 GHz

] CF Step
2.15310000 MHz
Auto Man

Freq Cliset

Center 2.462 00 GHz Span 21.59 MHz [

#Res BW 1 MHz #VBW I MHz #Sweep 100 ms (601 pis)

Signal Track
af

Channel Power Power Spectral Density On

25.63 dBm /14.3940 MHz -45.95 dBm/Hz

Copyright 2000-2003 Agilent Technologies
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OUTPUT POWER (802.11g MODE)

PEAK POWER LOW CH (802.11g mode)

e Agilent 11:44:54 Jul 29, 2004

Ch Freg 2412 GHz

Channel Power

Peak Output Power, g Mode Low Ch.
Atien 20 dB

Rel 20 dBm
#Peak

Center 2.412 00 GHz
#Res BW 1 MHz

Channel Power

24.81 dBm /16.3550 MHz

Copyright 2000-2

#VBW 3 MHz

3 Agilent Technologies

Tiig  Free

Span 24.53 MHz

#Sweep 100 ms (601 pis)

Power Spectral Density

-47.32 dBm/Hz
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|FrequhanneI

Certer Freq
241200000 GHz

Stait Freq
2.39973375 GHz

Stop Freq
2 42426625 GHz

CF Step
245325000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track
aif

On
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PEAK POWER MID CH (802.11g mode)

- Agilenf 12:10:26 Jul 29, 2004

Ch Freq 2437 GH=

Channel Power

Peak Output Power, g Mode Mid Ch.
Atten 20 dB

Rel 20 dBm
#iPeak
Log
10

dB/

oy
T it

Center 2.437 00 GHz
#iRes BW 1 MHz

Channel Power

24.78 dBm /16.3670 MHz

gilent Technolo

#VBW 3 MHz

Trig  Free

Span 24.55 MHz

#Sweep 100 ms {601 pis)

Power Speciral Density

-47.36 dBm/Hz
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Auto Man

|FrquChanneI

Certer Freq
2.43700000 GHz

Stait Freq
242472475 GHz

Stop Freqg
2.44927525 GHz

CF Step
2 45505000 MHz

Freq Cliset
0.00000000 Hz

On

Signal Track
Gt
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PEAK POWER HIGH CH (802.11g mode)
b Agilent 13:46:39 Jul 29, 2004 IFreq,’ChanneI

Certer Freq

ChFleq 2462 GHz Trig _Free | 5 46500000 GHz

Channel Power I

Stait Freq
- 244974575 GHz
Peak Output Power, g Mode High Ch.
Rel 20 dBm _ Atten 20 dB
e o s S VS PO P St 0 p F re q
247425425 GHz

CF Step
2 45085000 MHz
Auto Man

Freq Cliset

Center 2.462 00 GHz Span 24.51 MHz [

#Res BW 1 MHz #VBW I MHz #Sweep 100 ms (601 pis)

Signal Track
af

Channel Power Power Spectral Density On

24.16 dBm /16.3390 MHz -47.98 dBm/Hz

Copyright 2000-2003 Agilent Technola
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EUT: 802 11 a/b/g ACCESS POINT

6.4.

LIMITS

MAXIMUM PERMISSIBLE EXPOSURE

§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 FPERMISSIELE EXPOSURE (MPE]

. Electric fiald Magnstic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
(A} Limits for OccupationaliZontrellad Exposures
D330 e 614 1.63 *(100) G
3.0-30 . 18427 4.80F *{E00E=) [i]
30-200 . G1.4 0163 1.0 G
3001500 fraon G
1500100, 100 ] i
{E} Limits for General Population/Uncontrolled Exposure
D313 e 614 1.63 *(100) 20
TH=20 G245 2198 1807 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnstic fiskd o . . .
Frequency rangs Power densit; Averaging time
e strength strangth (mWiem?) (minuias)
A0=200 e 2.5 0.073 0.2 20
3001500 TR0 20
1500100 1.0 20

f=frequency in MHz
* = Plans-wave equivalant power density

NoTE 1 T2 TaABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequenca of thair
employment provided thoss persons are fulli,' aware of the pobential for exposure and can exerciee control over their exposurs.
Limits for occu pationalcontrolled 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 potential 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 awars of the potential for
axposura or can nol exerciss control over their exposurs.
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CALCULATIONS

Given

and

where

E=V3B0*P*G)/d
S=E~2/3770

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 and rearranging the terms to express the distance as a function of the remaining
variables yields:

Changing to units of Power to mW and Distance to cm, using:

yields

where

Substituting the logarithmic form of power and gain using:

yields

where

d =V(B0*P*G) /(3770 * S))

P (mW) = P (W) / 1000 and
d (cm) =100 * d (m)

d=100*V ((30 * (P/ 1000) * G) /(3770 * S))
d=0282*V(P*G/S)

d = distance in cm

P =Power in mW

G = Numeric antenna gain

S = Power Density in mW/cm”2

P (mW)=10" (P (dBm)/10) and
G (numeric) = 10~ (G (dBi) / 10)

d=0282*10"((P+G)/20)/VS

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2

Equation (1)

Equation (1) and the measured peak power is used to calculate the MPE distance.
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LIMITS

From §1.1310 Table 1 (B), S= 1.0 mW/cm"2

RESULTS

No non-compliance noted:

Mode Power Density Output Antenna MPE
Limit Power Gain Distance

(mW/cm*2) (dBm) (dBi) (cm)

802.11b 1.0 25.64 4.00 8.56

802.11g 1.0 24.82 4.00 7.78

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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6.5. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 11.7 dB (including 10 dB pad and 1.7 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

802.11b Mode
Channel | Frequency | Average Power

(MHz) (dBm)
Low 2412 19.90
Middle 2437 19.70
High 2462 19.90

802.11g Mode
Channel | Frequency | Average Power

(MHz) (dBm)
Low 2412 17.00
Middle 2437 16.60
High 2462 16.90
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6.6. PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

RESULTS
No non-compliance noted:

802.11b Mode

Channel | Frequency | PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -3.76 8 -11.76
Middle 2437 -3.64 8 -11.64
High 2462 -3.52 8 -11.52

802.11g Mode
Channel | Frequency | PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2412 -8.36 8 -16.36
Middle 2437 -7.11 8 -15.11
High 2462 -8.52 8 -16.52
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PEAK POWER SPECTRAL DENSITY (802.11b MODE)

PPSD LOW CH (802.11b mode)
i Agilent 10:20:35 Jul 29, 2004 R T |Freg/Channel

Peak Power Spectral Density. b Mode Low Ch. Mkr1 2.411 319 6 GHz

Certer Freq
Rel 20 dBm Atlen 20 dB 3.76 dBm e T

Stait Freq
2.41115000 GHz

Stop Freq
2 41145000 GHz

CF Step
30.0000000 kHz
Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track
aif

On

Center 2.411 300 0 GHz Span 300 kHz '
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

Copyright 2000-2003 Agilent Technaologies
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

PPSD MID CH (802.11b mode)
s Agilent 10-48:25 Jul 29, 2004 |Freq/Channel

Peak Power Spectral Density, b Mode Mid Ch. Mkr1 2.436 317 1 GHz Cerier F
i erter rreq
Rel 20 dBm Atten 20 dB 3.64 dBm 2 43630000 GHz

Stait Freq
2 43615000 GHz

Stop Freqg
2.43645000 GHz

CF Step
30.0000000 kHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Gt

On

Cenier 2.436 300 0 GHz Span 300 kHz
#iRes BW 3 kHz #VBW 10 kHz #5weep 100 s (601 p1s)
t 2000-2 gilent Technalogies
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

PPSD HIGH CH (802.11b mode)
b Agilent 11:20:59 Jul 29, 2004 IFreq,’ChanneI

Peak Power Spectral Density, b Mode High Ch. Mkr1 2.461 317 1 GHz

] Certer Freq
Rel 20 dBm Atten 20 dB 3.32 dBm R e

Stait Freq
2 46115000 GHz

Stop Freq
| 246145000 GHz

CF Step
30.0000000 kHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
af

On

Center 2.461 300 0 GHz Span 300 kHz |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

PEAK POWER SPECTRAL DENSITY (802.11g MODE)

PPSD LOW CH (802.11g mode)
st Agllent 11:48:11 Jul 29, 2004 [FreqiChannel

Peak Power Spectral Density. g Mode Low Ch. Mkr1 2.419 787 7 GHz

Certer Freq
Rel 20 dBm Atlen 20 dB 8.36 dBm e

Stait Freq
2.41960000 GHz

Stop Freq
i 241990000 GHz

CF Step
30.0000000 kHz
Auto Man

Freq Ctiset
0.00000000 Hz

On

Signal Track
aif

Center 2.419 750 0 GHz Span 300 kHz '
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

ght 2000-2003 Agilent Technalogies
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

PPSD MID CH (802.11g mode)
s Agilent 12:15:56 Jul 29, 2004 |Freq/Channel

Peak Power Spectral Density, g Mode Mid Ch. Mkr1 2.435 749 5 GHz Cerier F
i erter rreq
Rel 20 dBm Atten 20 dB 7.11 dBm 2 49575000 Ghiz

Stait Freq
2 43560000 GHz

Stop Freqg
Ml 243530000 GHz

CF Step
30.0000000 kHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Gt

On

Cenier 2.435 750 0 GHz Span 300 kHz
#iRes BW 3 kHz #VBW 10 kHz #5weep 100 s (601 p1s)
t 2000-2 gilent Technalogies
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REPORT NO: 04U2603-1

EUT: 802 11 a/b/g ACCESS POINT

DATE: AUGUST 30, 2004
FCCID: 1.DK102054

PPSD HIGH CH (802.11g mode)

e Agilenf 13:49:32 Jul 29, 2004
Peak Power Spectral Density, g Mode High Ch.
Rel 20 dBm Atten 20 dB

Center 2.457 900 0 GHz
#Res BW 3 kHz

#VBW 10 kHz
Copyright 2000-2003 Agilent Technola

R T |FrequhanneI

Mkr1 2.457 952 1 GHz
-8.52 dBm

Span 300 kHz

#Sweep 100 s (601 pts)
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Auto Man

On

Certer Freq
2 45790000 GHz

Stait Freq
2 45775000 GHz

Stop Freq
2 45805000 GHz

CF Step
30.0000000 kHz

Freq Cliset
0.00000000 Hz

Signal Track
af
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/h/g ACCESS PQINT FCCID: 1.DK102054

6.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 100 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

RESULTS

No non-compliance noted:
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

SPURIOUS EMISSIONS, LOW CHANNEL (802.11b MODE)

LOW CH BANDEDGE (802.11b mode)
i Agilent 10:34:22 Jul 29, 2004 R T |FregiChannel

Bandege, b Mode Low Ch. Mkr1 2.400 00 GHz

Certer Freq
Rel 20 dBm Atlen 20 dB 3182 dBm R et

(Fl,-ﬂ‘f'lf'f'I'ﬂ‘imwl'm""‘l-'. Stait Freq
¥ 2.37500000 GHz

Stop Freq
242500000 GHz

f'l ' CF Step

) r] 500000000 MHz

.|'uh‘1"‘-"l"%.-.r o e

A I

.fm" Freq Ctiset

'_{H*'"‘r 0.00000000 Hz
| AHe
Joe

) ot i

a Pl Signal Track

S On aif

53 FC

Center 2.400 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pis)

Copyright 2000-2003 Agilent Technaologies
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

LOW CH SPURIOUS (802.11b mode)
He Agilent 10:37:26 Jul 29, 2004 IFreq,’Channel

Spurious, b Mode Low Ch. Cerier F
erter rreq
Rel 20 dBm Atten 20 dB 130150000 Gliz

Stait Freq
30.0000000 MHz

Stop Freqg
26.0000000 GHz

CF Step
2. 59700000 GHz
Auto Man
Freq Cliset
0.00000000 Hz

L ‘hh
A w_m“’*wﬁ-'mMﬂM ipom ot o s Moot

Signal Track
On Qi

Siart 30 MHz Siop 26.00 GHz
#Res BW 100 #VBW 100 kHz Sweep 3.131 s {1001 pts)

t 2000
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

SPURIOUS EMISSIONS, MID CHANNEL (802.11b MODE)

MID CH REFERENCE (802.11b mode)
e Agilent 11:14:29 Jul 29, 2004 RL  [FreqChannel

Bandege, b Maode Mid Ch. Mkr1 2.437 00 GHz Certer F
erier Freq
Rel 20 dBm Atten 20 dB 8.33 dBm 3 49700000 Gz

1
..r"|‘-'T"“‘}"""m*"""‘““"‘q,. Start Freq
A W 241200000 GHz

Stop Freq
2 46200000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

ETun Signal Traclc_
Swp On af

Center 2.437 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pis)

Copyright 2000-2003 Agilent Technaologies
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

MID CH SPURIOUS (802.11b mode)
3 Agilent 11:13:09 Jul 29, 2004 [Freq/Channel

Spurious, b Mode Mid Ch. Cerier F
erter rreq
Rel 20 dBm Atten 20 dB 130150000 Gliz

Stait Freq
30.0000000 MHz

Stop Freqg
26.0000000 GHz

CF Step
2. 59700000 GHz
Auto Man
Freq Cliset
0.00000000 Hz

|| ﬁ""\'rmw 'AMM”MWWMWWWM*?WH#WM i

Signal Track
On Qi

Siart 30 MHz Siop 26.00 GHz
#Res BW 100 #VBW 100 kHz Sweep 3.131 s {1001 pts)

t 2000
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REPORT NO: 04U2603-1

EUT: 802 11 a/b/g ACCESS POINT

DATE: AUGUST 30, 2004
FCCID: 1.DK102054

SPURIOUS EMISSIONS, HIGH CHANNEL (802.11b MODE)

HIGH CH BANDEDGE (802.11b mode)

Agilent 11:33:48 Jul 29, 2004

Bandege, b Made High Ch.
Rel 20 dBm
#Peak

Log ’

10 ey,
dB/ m“r{. '
Ofist

FTun
Swp

Center 2.483 50 GHz
#Res BW 100 kHz

Copyright 2000-2

|
I|J|.‘A'.r \Illr‘illl.fl-'ll'l

) 'Iljll

Atlen 20 dB

#AVBW 100 kHz

3 Agilent Technologies

L

Mkr1 2.483 50 GHz
-49.05 dBm

Span 50 MHz

Sweep 6.04 ms (601 pis)
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|FrequhanneI

Certer Freq
2 48350000 GHz

Stait Freq
2 45850000 GHz

Stop Freq
250850000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track
On aif
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

HIGH CH SPURIOUS (802.11b mode)
e Agilent 11:34:32 Jul 29, 2004 RL IFreq,’Channel

Spurious, b Mode High Ch. Cerier F
erter rreq
Rel 20 dBm Atten 20 dB 130150000 Gliz

Stait Freq
30.0000000 MHz

Stop Freqg
26.0000000 GHz

CF Step
2. 59700000 GHz
Auto Man
Freq Cliset
N 0.00000000 Hz
g 1Y 'I
wl,\PM.w.uﬂuw“‘“Mwth e L

Signal Track
cf

On

Siart 30 MHz Siop 26.00 GHz
#Res BW 100 #VBW 100 kHz Sweep 3.131 s {1001 pts)

t 2000
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

SPURIOUS EMISSIONS, LOW CHANNEL (802.11q MODE)

LOW CH BANDEDGE (802.11g mode)
- Agilent 12:01:07 Jul 29, 2004 L |Freq/Channel

Bandege, g Mode Low Ch. Mkr1 2.400 00 GHz Certer F
5 erier Freq
Rel 20 dBm Atten 20 dB 31.96 dBm 2 40000000 Gliz

Stait Freq
237500000 GHz

Stop Freq
242500000 GHz

CF Step

5.00000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

) et Iy .
Etun | Signal Track
Swp On af

Center 2.400 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pis)

Copyright 2000-2003 Agilent Technaologies
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

LOW CH SPURIOUS (802.11g mode)
He Agilent 12:02:01 Jul 29, 2004 IFreq,’Channel

Spurious, g Mode Low Ch. Cerier F
erter rreq
Rel 20 dBm Atten 20 dB 130150000 Gliz

Stait Freq
30.0000000 MHz

Stop Freqg
26.0000000 GHz

CF Step
2. 59700000 GHz
Auto Man
Freq Cliset
0.00000000 Hz

’ UL
e www-*"kwwmwd«w.mw"‘ T T L

Signal Track
cf

On

Siart 30 MHz Siop 26.00 GHz
#Res BW 100 #VBW 100 kHz Sweep 3.131 s {1001 pts)

t 2000
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

SPURIOUS EMISSIONS, MID CHANNEL (802.11g MODE)

MID CH REFERENCE (802.11g mode)
- Agilent 12:27:07 Jul 29, 2004 L |Freq/Channel

Bandege, g Mode Mid Ch. Mkr1 2.437 00 GHz Certer F
i erter rreq
Rel 20 dBm Atten 20 dB 5.09 dBm 2 43700000 GHz

Stait Freq
r-H R l~"""-r-H\""p-L]‘l,,u‘.-l.lf it A 2 41200000 GHz
J' —

Stop Freq

|
—J}—‘h— 2.46200000 GHz
g 3 —_—

CF Step
5.00000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track
On aif

Center 2.437 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pis)

Copyright 2000-2003 Agilent Technaologies
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

MID CH SPURIOUS (802.11g mode)
s Agilent 12:27:47 Jul 29, 2004 |Freq/Channel

Spurious, g Mode Mid Ch. Cerier F
erter rreq
Rel 20 dBm Atten 20 dB 130150000 Gliz

Stait Freq
30.0000000 MHz

Stop Freqg
26.0000000 GHz

CF Step
2. 59700000 GHz
Auto Man
Freq Cliset
‘ 0.00000000 Hz

M\ll'l‘
| ,,,-. kh#-.mmw, etgrtr '““-“"WJMM'W‘».JMtWM

Signal Track
cf

On

Siart 30 MHz Siop 26.00 GHz
#Res BW 100 #VBW 100 kHz Sweep 3.131 s {1001 pts)

t 2000
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

SPURIOUS EMISSIONS, HIGH CHANNEL (802.11q MODE)

HIGH CH BANDEDGE (802.11g mode)
i Agilent 14:01:11 Jul 29, 2004 R T |FregiChannel

Bandege, g Made High Ch. Mkr1 2.483 50 GHz Certer F
} erier Freq
Rel 20 dBm Atten 20 dB 47.35 dBm 9 4820000 Gz

. Stait Freq
ey [ |-"'1-+..'I.e-."¥:-'1.-.~ fds, 2 45850000 GHz

{ Stop Freq
4l|7 2 50850000 GHz
| -

CF Step
5.00000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

l‘“"r*‘“‘}“lxa""-""-‘n~'r-\r«-\.-aﬁ'-.r-w1-.ufI.-4f-.n_,~.1.-.4n'w'.-.

Signal Track
On aif

Center 2.483 50 GHz Span 30 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pis)

ght 2000 Agilent Technologies
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

HIGH CH SPURIOUS (802.11g mode)
He Agilent 14:01:46 Jul 29, 2004 IFreq,’Channel

Spurious, g Mode High Ch. Cerier F
erter rreq
Rel 20 dBm Atten 20 dB 130150000 Gliz

Stait Freq
30.0000000 MHz

Stop Freqg
26.0000000 GHz

CF Step
2. 59700000 GHz
Auto Man
Freq Cliset
0.00000000 Hz

" . A
|l j.Jﬂ-»'uMMM‘J""'MJmWMﬂW ol M E WG, L

Signal Track
cf

On

Siart 30 MHz Siop 26.00 GHz
#Res BW 100 #VBW 100 kHz Sweep 3.131 s {1001 pts)

t 2000
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REPORT NO: 04U2603-1

DATE: AUGUST 30, 2004
FCCID: 1.DK102054

EUT: 802 11 a/b/g ACCESS POINT

6.8.

LIMITS

CO-LOCATED MAXIMUM PERMISSIBLE EXPOSURE

§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 FPERMISSIELE EXPOSURE (MPE]

. Electric fiald Magnstic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
(A} Limits for OccupationaliZontrellad Exposures
D330 e 614 1.63 *(100) G
3.0-30 . 18427 4.80F *{E00E=) [i]
30-200 . G1.4 0163 1.0 G
3001500 fraon G
1500100, 100 ] i
{E} Limits for General Population/Uncontrolled Exposure
D313 e 614 1.63 *(100) 20
TH=20 G245 2198 1807 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnstic fiskd o . . .
Frequency rangs Power densit; Averaging time
e strength strangth (mWiem?) (minuias)
A0=200 e 2.5 0.073 0.2 20
3001500 TR0 20
1500100 1.0 20

f=frequency in MHz
* = Plans-wave equivalant power density

NoTE 1 T2 TaABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequenca of thair
employment provided thoss persons are fulli,' aware of the pobential for exposure and can exerciee control over their exposurs.
Limits for occu pationalcontrolled 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 potential 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 awars of the potential for
axposura or can nol exerciss control over their exposurs.
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/h/g ACCESS PQINT FCCID: 1.DK102054

CALCULATIONS

Given
E=V3B0*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 and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V ((30*P*G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* v ((30 * (P/ 1000) * G) /(3770 * S))
d=0282*V(P*G/S)
where
d = distance in cm
P =Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm”2

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

yields

d=0.282 * V((P1 * G1) + (P2 * G2) + ... + (Pn * Pn)) / S) Equation (1)
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
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/h/g ACCESS PQINT FCCID: 1.DK102054

In the table below, Power and Gain are entered in units of dBm and dBi respectively, then these are
converted to their linear forms prior to the summation function.

The conversions from the logarithmic form of power and gain are made using:
P (mW)=10" (P (dBm)/ 10) and Equation (2)
G (numeric) = 10 ~ (G (dBi) / 10) Equation (3)

Equations (1), (2) and (3) and the measured peak powers are used to calculate the MPE distance.

LIMITS

From §1.1310 Table 1 (B), S = 1.0 mW/cm"2

RESULTS

No non-compliance noted:

Mode Power Density Output Antenna MPE
Limit Power Gain Distance
(mW/cm”2) (dBm) (dBi) (cm)
802.11g 25.64 4.00
802.11a 17.31 4.00
Combined 1.0 9.16

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 04U2603-1

EUT: 802 11 a/b/g ACCESS POINT

DATE: AUGUST 30, 2004

FCCID: 1.DK102054

6.9. RADIATED EMISSIONS

6.9.1. LIMITS AND PROCEDURES

LIMITS

§15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

13.36 - 13.41

MHz MHz MHz GHz
0.090 -0.110 16.42 - 16.423 399.9-410 4.5-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025 - 8.5
4.17725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 -4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 -75.2 1660 - 1710 10.6 -12.7
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 -2900 22.01 -23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 -173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 (2)

! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

§15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or
less than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance
with the emission limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.
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§15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)

30-88 100 ** 3

88-216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

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

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/h/g ACCESS PQINT FCCID: 1.DK102054

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.

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.

CO-LOCATED TRANSMITTERS - SUPPLEMENTAL TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna The dominant
transmitter is set to the worst case channel. The spurious emissions performance of the dominant
transmitter is investigated as the settings of the non-dominant transmitter are varied. The spectrum is
searched for intermodulation products. Worst-case results are reported.

RESULTS

No non-compliance noted:
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6.9.2. TRANSMITTER ABOVE 1 GHZ

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)

e Agilent 11:14:48 Jun 29, 2004 L | Peak Search

Mkr1 2.390 00 GHz
Ref 117 dBpv #Atten 0 dB 61.86 dBpv Mext Peak

#Peak
MNext Pk Right

Mext Pk Left

Min Search

I
. et
e s T e L ey vy Lo e T e e

Pk-Pk Search

Mir @ CF

Start 2.310 00 GHz Stop 2.390 00 GHz M‘fg@

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)

Agilent 11:14:18 Jun 23, 2004 L | Peak Search

Mkr1 2.390 00 GHz

Ref 117 dBpv #Atten 0 dB 49.75 dBpv Mext Peak

Mext Pk Right
MNext Pk Left
Win Search

| Fl-Fk Search
Mkr @ CF

Start2.310 00 GHz Stop 2.390 00 GHz 1'\1?59

#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
- Agilent 11:05:54 Jun 29, 2004 L I Feak Search

Mkr1 2.358 13 GHz
Ref 117 dBpv #Atten 0 dB 58.87 dBpv Mext Pealk

#Peak
Next Pk Right

Mext Pk Left

Min Search

|'r‘\\'4n!"'\—,J.-.-.\-‘\'M.q'.l.‘,{‘u'.r.I,r,(f.-.L.-;;'!‘.*‘,Jf.~".-\l,.‘-.\'-fr.‘:p\‘¢-|j.-'-\‘,r&,\f_-n.\-.*ﬂ.(-u AR AR

Pk-Pk Search

Wkr @ CF

Start 2.310 00 GHz Stop 2.390 00 GHz M?EG

#Res BW 1 MHz #WVBW 1 MHz Sweep 1 ms (601 pts)
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LOW CH RESTRICTED, AVG (802.11b mode, Vertical)

Agilent 11:05:36 Jun 23, 2004 L | Peak Search

Mkr1 2.390 00 GHz
Ref 117 dBpY #Atten 0 dB 46.11 dBpY Mext Peal

#Peak
Mext Pk Right

Mext Pk Left

Min Search

i Fl-Flk Search

Mikr @ CF

Start 2.310 00 GHz Stop 2.390 00 GHz 1'\1?59

#Hes BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
- Agilent 11:23:55 Jun 29, 2004 L I Feak Search

Mkr1 2.483 72 GHz
Ref 117 dBpY #Atten 0 dB 62.38 dBy Mext Pealk

#Peak
Next Pk Right

Mext Pk Left

Min Search

st et )
-?" i *M‘rf-\._»a\r\40‘.‘—-1.’4'.-\f-.\‘.-:da.._u‘l-\.r-‘,.a,\r-.".\.f-‘|_.-.-'1.,-‘p.,'-r.,l1_q'L,.-..,,nLI._.‘.,-..-"|.,,\/“J-.J,-.4,v;.;ﬁ-.\au_.",-«.-'-'h..hk.,h'\'-‘.m.«w.-rn’

Pk-Pk Search

Wkr @ CF

Start 2.483 50 GHz Stop 2.500 00 GHz 1[\{'13?28

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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HIGH CH RESTRICTED, AVG (802.11b mode, Horizontal)

Agilent 11:23:26 Jun 23, 2004 L | Peak Search

Mkr1 2.483 50 GHz

Ref 117 dBpv #Atten 0 dB 50.71 dBpv Mext Peak

Mext Pk Right
MNext Pk Left
Win Search
Flk-Flk Search
Mkr @ CF

Start 2.483 50 GHz Stop 2.500 00 GHz M?;e

#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
- Agilent 11:27:17 Jun 29, 2004 R T Feak Search
Mkr1 2.499 86 GHz

Ref 117 dBpY #htten 0 dB 59.37 dBuv MNest Peak
#Peak

Next Pk Right

Mext Pk Left

Min Search

1

i """"'!'-'!“\0;"‘-‘";,'&-1\4'\4.'..».]‘a".-‘-.n'.A'-'rw)1-}f\1JH.*"\\.-(IA|‘,\\\J,I'll.4.l-"-1_;1—-“-."|,,‘-..-..J._~,.a,Jﬂ..-;,,.....'__.\l._r\u‘iI-i||{l,'4,,".,;_.u.,lu-Lle-.u-.-J.-j:

Pk-Pk Search

Wkr @ CF

Start 2.483 50 GHz Stop 2.500 00 GHz 1[\{'13?28

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)

Agilent 11:27:47 Jun 23, 2004 L | Peak Search

Mkr1 2.483 50 GHz

Ref 117 dBpv #Atten 0 dB 46.86 dBpY Mext Peak

Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mikr @ CF

Start 2.483 50 GHz Stop 2.500 00 GHz M?;e

#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)

Page 70 of 99

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 04U2603-1

DATE: AUGUST 30, 2004
FCCID: 1.DK102054

EUT: 802 11 a/b/g ACCESS POINT

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

06/30/04  High Frequency Measurement

Test Engr: Yan Zheng

Project #: 04U2603-1

Company: Cisco

EUT Descrip.:  Dual Band 2.4 / 5 GHz Access Point
EUT M/N: AIR-AP1131AG-x-K9

Test Target: FCC CLASS B

Mode Oper: TX mode, 2.4GHz Band, b mode

EMCO Horn 1-18GHz ‘ Spectrum Analyzer

Compliance Certification Services, Morgan Hill Open Field Site

‘ T60; S/N: 2238 @3m ,‘ ‘ Agilent E4446A Analyzer

Hi Frequency Cables
’VF(z ft) T 2~3ft) W (@4~6f) W (12f)

Pre-amplifer 1-26GHz [ Pre-amplifer 26-40GHz [ Horn >18GHz

= } T87 Miteq 924342 ,‘ } T88 Miteq 16-40GHz ,‘

Peak Measurements: Average Measurements:
1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
IMHz Video Bandwidth 10Hz Video Bandwidth

f Dist | Read Pk | Read Avg.
GHz | feet dBuV dBuV

Avg
dBuV/m

Pk Lim
dBuV/m

Avg Lim| Pk Mar | Avg Mar
dBuV/m dB

Channel 2412 MHz

4.243 9.8 51.3 46.5

40.1

74.0

54.0 . -13.9

4.243 9.8 55.3 533

46.9

74.0

54.0 5. -7.1

4.824 9.8 48.2 37.1

30.9

74.0

54.0 . -23.1

4.824 9.8 55.5 4.5

36.3

74.0

54.0 3 -17.7

7.236 9.8 46.3 34.9

33.1

74.0

54.0 . -20.9

7.236 . 473 35.7

339

74.0

54.0

Channel

4.276

4.276

4.874

4.874

7.311

7.311

Channel

4.309

4.309

4.924

4.924

7.386

7.386

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp  Preamp Gain

D Corr Distance Correct to 3 meters
Avg  Average Field Strength @ 3 m
Peak  Calculated Peak Field Strength
HPF  High Pass Filter

Avg Lim Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar  Margin vs. Peak Limit
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EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Horizontal)
st Agilent 11:12:27 Jun 29, 2004 L [ PeakSearch
Mkr1 2.389 87 GHz

Ref 117 dBpY #htten 0 dB 67.91 dBuv MNest Peak
#Peak

Next Pk Right

Mext Pk Left

Min Search

J.I.

o
e .-u1,u"'.'H,»‘J'--"r"'i"u-'-.\'141"r-\~.l~J.~.-.-r'a"r“h-+.u-<-‘-x'u-»-rr.M’"h"r‘.\-'rJ.'J"'lfJT-'f&"'-'-&'-“*""-'4\"-«f"'-Nf'r'*'-l"“““""\-"""u

Pk-Pk Search

Wkr @ CF

Start 2.310 00 GHz Stop 2.390 00 GHz M?EG

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)

Agilent 11:13:00 Jun 23, 2004 L | Peak Search

Mkr1 2.390 00 GHz
Ref 117 dBpv #Atten 0 dB 5151 dBpv Mext Peak

Next Pk Right
Mext Pk Left

Min Search

| PPk Search

Mikr @ CF

Start 2.310 00 GHz Stop 2.390 00 GHz 1'\1?59

#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
- Agilent 11:08:16 Jun 29, 2004 L I Feak Search

Mkr1 2.390 00 GHz
Ref 117 dBpY #Atten 0 dB 60.45 dBy" Mext Pealk

#Peak
Next Pk Right

Mext Pk Left

Min Search

&
-4"'\-'-\1P-n41\-J\r‘}'4-Nﬁ-—u.‘;‘\kl'-.l-,_4'e‘Jr-’h'."-.ha"f"“-"—M""L.-h"|.-'l'\H",'-'-‘1'ln'*-.1-‘w,‘-1'|-‘\Uh-"l,.'l"f-u';..-,.A.-J.\Ld1.—'-.I\l-J;r'\"'l}'F.Iw‘l.*‘\'.«'?l-}u'm“*J

Pk-Pk Search

Wkr @ CF

Start 2.310 00 GHz Stop 2.390 00 GHz M?EG

#Res BW 1 MHz #VBW § MHz Sweep 1 ms (601 pts)
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LOW CH RESTRICTED, AVG (802.11g mode, Vertical)

Agilent 11:07:42 Jun 23, 2004 L | Peak Search

Mkr1 2.390 00 GHz

Ref 117 dBpY #Atten 0 dB 46.85 dBpY Mext Peal
#Peak

Next Pk Right

MNext Pk Left
Win Search

i Flk-Fk Search
Mkr @ CF

Start 2.310 00 GHz Stop 2.390 00 GHz 1'\1?59

#Hes BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
s Agilent 11:21:42 Jun 29, 2004 R T | PeakSearch
Mkr1 2.483 53 GHz
Ref 117 dByv/ #Atten 0 dB 65.93 dBy Mext Peak

#Peak
Next Pk Right

Mext Pk Left

Min Search

%W
i, ’
f W Aoyl ‘-‘4"‘1'-?‘;‘-14‘1\'\:,_4'-‘*. |’|,.,,|,,»}.\J|II.4 by 1).3,,.1',,,‘;,{.‘;"1“.* J,.,'u_q.,ﬂ",. bbb d

Pk-Pk Search

Wkr @ CF

Start 2.483 50 GHz Stop 2.500 00 GHz 1[\{'13?28

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)

Agilent 11:22:35 Jun 23, 2004 L | Peak Search

Mkr1 2.483 50 GHz

Ref 117 dBpv #Atten 0 dB 51.08 dBpv Mext Peak

Mext Pk Right
MNext Pk Left
Win Search
Flk-Flk Search
Mkr @ CF

Start 2.483 50 GHz Stop 2.500 00 GHz M?;e

#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
st Agilent 11:29:12 Jun 29, 2004 L [ PeakSearch

Mkr1 2.485 40 GHz
Ref 117 dBpY #Atten 0 dB 59.52 dBy" Mext Pealk

#Peak
Next Pk Right

Mext Pk Left

Min Search

b

Tt Mo et ,‘.,ll_.,-...l\..-',.-_.‘-_L,-\_.“r.I-.1‘....,'-'.“’«;‘!,'4‘,_.,.,\“1,,‘ 41""-’\l*'J“*"-"I*'1""F'w'f‘-"}‘Hp"‘*h"t“lH‘w“

Pk-Pk Search

Wkr @ CF

Start 2.483 50 GHz Stop 2.500 00 GHz 1[\{'13?28

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)

Agilent 11:28:34 Jun 23, 2004 L | Peak Search

Mkr1 2.483 50 GHz

Ref 117 dBpv #Atten 0 dB 47.01 dBpv Mext Peak

Mext Pk Right
MNext Pk Left
Win Search
Flk-Flk Search
Mkr @ CF

Start 2.483 50 GHz Stop 2.500 00 GHz M?;e

#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 04U2603-1

DATE: AUGUST 30, 2004
FCCID: 1.DK102054

EUT: 802 11 a/b/g ACCESS POINT

HARMONICS AND SPURIOUS EMISSIONS (g MODE)

06/30/04  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Yan Zheng

Project #: 04U2603-1

Company: Cisco

EUT Descrip.:  Dual Band 2.4 / 5 GHz Access Point
EUT M/N: AIR-AP1131AG-x-K9

Test Target: FCC CLASS B

Mode Oper: TX mode, 2.4GHz Band, g mode

EMCO Horn 1-18GHz ‘ Spectrum Analyzer Pre-amplifer 1-26GHz l Pre-amplifer 26-40GHz

‘ T60; S/N: 2238 @3m ,‘ ‘ Agilent EA446A Analyzer _ } T87 Miteq 924342 v‘ } T88 Miteq 16-40GHz v‘

[~ @2 fr) M @~3ft)y ¥ @d~6fty W (121t) 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak Measurements:
’V IMHz Video Bandwidth

Horn > 18GHz

Average Measurements:
1 MHz Resolution Bandwidth
10Hz Video Bandwidth

f Read Pk | Read Avg. Avg Pk Lim | Avg Lim| Pk Mar
GHz dBuV dBuV dBuV/m | dBuV/m | dBuV/m

Avg Mar

g mode

Channel

4.243

4.243

4.824

4.824

7.236

7.236

Channel

4.276

4.276

4.874

4.874

7.311

7.311

Channel

4.309

4.309

4.924

4.924

7.386

7.386

f Measurement Frequency Amp  Preamp Gain Avg Lim Average
Read Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin v

CL  Cable Loss HPF  High Pass Filter

Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit

AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit

Field Strength Limit

s. Average Limit

Page 80 of 99

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may

be altered or revised by Compliance Certification Services personnel only, and
revision section of the document.

shall be noted in the



REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

6.9.3. CO-LOCATED TRANSMITTERS ABOVE 1 GHz

RESULTS

No non-compliance noted:

The 802.11 b/g radio is the dominant transmitter, and the 802.11 b mode is the dominant mode.

WORST-CASE RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (Horizontal)

s Agilent | Peak Search

Next Peak
Next Pk Right

Next Pk Left

T ar e T o S M PR Tt e by Min Search

Pk-Pk Search

Mkr 3 CF

More
#UBH 1 MHz Lof 2
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EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

LOW CH RESTRICTED, AVG (Horizontal)

25 Agilent | Peak Search

Next Peak

Next Pk Right

Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
WBH 18 Hz L of 2
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

WORST-CASE RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (Vertical)
2 Agilent | Peak Search

MNext Peak
Next Pk Right
Next Pk Left

1

[ AU YT S TRE IS v S S A A Min Search

Pk-Pk Search

Mkr 5 CF

More
WUBH 1 MHz tofe
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EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

LOW CH RESTRICTED, AVG (Vertical)
25 Agilent | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 5 CF

More
1 of 2
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

WORST-CASE RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (Horizontal)

% Agilent | Peak Search

MNext Peak
Next Pk Right

Next Pk Left

1

e ".'“'{"""""-'f"'4'1-’\"I"'-‘\"'hi(4"J.J‘.-'y'b-“t-.m?rﬁ"flt‘ R B Aol

Min Search
Pk-Pk Search

Mkr 5 CF

More
WIBH 1 MHz tofe
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EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

HIGH CH RESTRICTED, AVG (Horizontal)

25 Agilent | Peak Search

Next Peak

Next Pk Right

Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
WBH 18 Hz L of 2
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EUT: 802 11 a/b/g ACCESS POINT FCCID: 1.DK102054

WORST-CASE RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (Vertical)

% Agilent | Peak Search

Next Peak

Next Pk Right

Next Pk Left

PN YOOI P R NV oY Min Search

Pk-Pk Search

Mkr 5 CF

More
WIBH 1 MHz tofe
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HIGH CH RESTRICTED, AVG (Vertical)

25 Agilent | Peak Search

Next Peak

Next Pk Right

Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
WBH 18 Hz L of 2
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REPORT NO: 04U2603-1
EUT: 802 11 a/b/g ACCESS POINT

DATE: AUGUST 30, 2004

FCCID: 1.DK102054

WORST-CASE HARMONICS AND SPURIOUS EMISSIONS

082004  High Frequency Neasurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Chin Pang

Project #: 041126031

Company: Cisco

EUT Descrip.: DualBand 2.4/ 5 GHz Access Pomnt

EUT M/N: AIR-AP1131AG-A K9

Test Target: FCCCLASSE

Mode Oper:  TXmode, b Mode and a WLAN 5260MHz Co-Location

Test Equipment:

EMCO Horn 1-18GHz ‘ Spectrum Analyzer ‘ Pre-amplifer 1-26GHz ‘ Pre-amplifer 26-40GHz ‘

|TGU;SI_\':2238@3N j |AgilemIi“ﬁAAnnl.\'zerj |195)rneq9:4341 j |

Limit
ref Fe-3f) E-68) W2

FCC15.205 -

" Hi Frequency Cables ‘

Ajax

[

Horn > 18GHz

Peak Measurements:
1 MHz Resolution Bandwidth

IMHz Video Bandwidth

Average Measurements:
1 MHz Resolution Bandwidth
10Hz Video Bandwidth

f Dist | Read Pk Read Avg.| : E D Corr Peak Avg
GHz | feet | dBuV dBuV dBuV/m | dBuVim

Pk Lim
dBuV/m

Avg Lim
dBuV/m

Pk Mar

Avg Mar
dB

High Channel 2462MHz

4.309 . 54.0 49.0

w

46.5 41.5

74.0

54.0

4.924 . 57.8 47.0 50.3 395

74.0

54.0

[y
O ila ik
B ibaico

7382 . 53.6 415

w

49.8 8.7

74.0

4.0

4.309 . 57.3 54.0 49.8 46.5

74.0

54.0

w
Giraioy

4.924 . 55.0 45.7

[y

47.5 382

B ibaico

74.0

54.0

7.382 . 52.0 410

w
o

482 372

74.0

54.0

Note: No other emissions were detected above the system noise floor.

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High Pass Filter

AvgLim Average Field Strength Limit
PkLlim Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pl Mar Margin vs. Peak Limit
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/h/g ACCESS PQINT FCCID: 1.DK102054

6.9.4. WORST-CASE BELOW 1 GHz

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

VERTICAL AND HORIZONTAL PLOT

Graphical Test Results
Note that the data displayed on the plots detailed in this appendix were measured using a 'Peak Detector'.
Please refer to the results table for the detectors used during formal measurements

dBuy Wasona by EMiSaft 13 Jun 0419:02 -

— [1] Horizontz
= “wartical
) DUESi Lt
g ahbug

2py  Formal

=00

oo
4 Mgz Oist 3m

ﬁ Spec Dist 3m

A0
+

mn

Frequency: hHz
oo
Jn 1000 1ooan
Radigted BEmissions . Template; Rad Class B (3m) 30MHz-1GHz .
Filename: ¢program filestemizoft - vasona2resulisjimnichohajasfos ré-3m-13 june 04.emi

Title: 3m Radiated Emissions
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/h/g ACCESS PQINT FCCID: 1.DK102054

VERTICAL AND HORIZONTAL DATA

Test Results Table

Frequency |Raw Cable Margin  |Pass /FaillComments

MHz dBuV  |Loss dB dB
30 5.3 0.6 -15.9 Pass|

56| 295 0.8 -3.2 PassI
248 09 ) -8.1 Pass|
16.5 25 9.2 Pass|
|
|
|

15.2 2.6 -10.7, Pass|
144 2.8 -1 Pass
16.5) 3 -7.9 Pass
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/h/g ACCESS PQINT FCCID: 1.DK102054

6.10. POWERLINE CONDUCTED EMISSIONS

LIMIT

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30
MHz shall not exceed the limits in the following table, as measured using a 50 pH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at the power
terminal.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted Limit (dBuV)
Ouasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The resolution bandwidth is set to 9 kHz for both peak detection and quasi-peak detection measurements.
Peak detection is used unless otherwise noted as quasi-peak.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 04U2603-1

DATE: AUGUST 30, 2004
FCCID: 1.DK102054

EUT: 802 11 a/b/g ACCESS POINT

WORST EMISSIONS

Test Results Table

Frequency |Raw Cable |Factors [Level [Type [Line Limit Margin  |Pass /FaillComments
MHz dBuV  [Loss dB |dB dBuV dBuvV _ [dB
0.266 17.2 20.2 0 375 AV L 512 -13.8 Pass|
0.266 271 20.2 0 474  Qp L 61.2] -13.8 Pass|
0.268 17.3 20.2 0 375 Ay N 512 137 Pass|
0.268 26.9 20.2 0 4721 Qp N 61.2 -14 Pass|
0.406 23.5 20.1 0 43.6] Qp N 57.7  -1441 Pass|
0.406] 15.8 20.1 0 359 AV N 4771 118 Pass|
0.41 24 20.1 0 441  Qp L 576 -13.5 Pass|
04| 166 201 o 387 A L 476 -1 Pass|
0.662 15.3 20 0 354 AV L 46  -10.6 Pass|
0.662 25.7] 20 0 458  Qp L 56 -10.2 Pass|
0.677] 13.1 20 0 3320 AV N 46|  -12.8 Pass|
0.677, 243 20 0 444 Qp N 56 -11.6 Pass|
1.06 22.8 20 0 429 Qp L 56 -13.1 Pass|
1.06 9.1 20 0 291 AV L 46  -16.9 Pass|
2.002 22 20 0 421 Qp L 56 -13.9 Pass|
2.002 47| 20 0 248 AV L 46 -21.2 Pass|
2.362 22.1 20 0 422 Qp L 56 -13.8 Pass|
2.362, 4.4 20 0 245 AV L 46|  -21.5 Pass|
3.021 2.9 20.1 0 23 Av N 46 23 Pass|
3.021 20.1 20.1 0 402 Qp N 56 -15.8 Pass|
3.436 38 20.1 0 24 Ay L 46 22, Pass|
3.436 21.8 20.1 0 419 Qp L 56  -14.1 Pass|
3.689 222 20.1 0 424 Qp| L 56 -13.6 Pass|
3.689 5.6 20.1 0 258 AV L 46  -20.2 Pass|
4.059 21.9 20.1 0 42 Qp N 56 -14 Pass|
4.059 33 20.1 0 234 AV N 46  -22.6 Pass|
4.97, 22 20.1 0.1 422 Qp N 56 -13.8 Pass|
4.97, 5.6 20.1 0.1 258 AV N 46 -20.2 Pass|
5.89 24.3 20.2 0.1 445 Qp L 60[ -15.5 Pass|
5.89 8.3 20.2 0.1 285 Ay L 50 -21.5 Pass|
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REPORT NO: 04U2603-1
EUT: 802 11 a/b/g ACCESS POINT

DATE: AUGUST 30, 2004
FCCID: 1.DK102054

LINE 1 AND LINE 2 RESULTS

Graphical Test Results
Note that the data displayed on the plots detailed in this appendix were measured using a 'Peak Detector'.
Please refer to the results table for the detectors used during formal measurements
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REPORT NO: 04U2603-1 DATE: AUGUST 30, 2004
EUT: 802 11 a/b/g ACCESS POINT FCCID: .DK102054

7. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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EUT: 802 11 a/b/g ACCESS POINT FCCID: .DK102054

RADIATED RF MEASUREMENT SETUP, FRONT

RADIATED PHOTO
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EUT: 802 11 a/b/g ACCESS POINT FCCID: .DK102054

RADIATED RF MEASUREMENT SETUP, BACK

RADIATED PHOTO
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RADIATED RF MEASUREMENT SETUP, BELOW 1GHz
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Title: 3m Radiated Ermssions Test Configuration
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP
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