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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

1. TEST RESULT CERTIFICATION

COMPANY NAME: CISCO SYSTEMS, INC.
170 WEST TASMAN
SAN JOSE, CA 95134, USA
EUT DESCRIPTION: 802.11B/G MINI PCI RADIO MODULE
MODEL: AIR-MP21G-A-K9
DATE TESTED: AUGUST 7-AUGUST 28, 2003

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 al 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:

B o

MIKE HECKROTTE WILLIAM ZHUANG
CHIEF ENGINEER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 03U2181-1

EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003
FCC ID: LDK 102049

2. EUT DESCRIPTION

The EUT is an 802.11b/g radio module with a MiniPCl interface. It operates in the 2400 — 2483.5 MHz

band. The peak power output is22.93 dBm (196 mW) in the 802.11b mode and 18.7 dBm (74 mW) in the

802.11g mode.

This module was tested with four antenna types, plus two dipole antennas configured for diversity
operation, using the highest gain version of each type, as follows:

Antenna Type Mode Max Gain | MPE | Mode of

Number as Tested asTested |cm Operation

dBi

Yagi AIR-ANT2410Y-R 10 12.5 | Point to Multipoint
Patch AIR-ANT3549 8.5 10.5 | Point to Multipoint
Omni AIR-ANT2506 5 7.0 Omnidirectiona
Dipole AIR-ANT4941 2.2 51 Omnidirectional
Two Dipoles Two AIR-ANT4941 22 51 Omnidirectional
(Diversity Operation)

This module was tested for co-location with the Cisco AIR-RM20A-A-K9 5 GHz radio,
FCC ID: LDK102045 using the two dipole diversity antenna configuration.

This module may also be used with the following antennas, each of which has the same or less gain than
the corresponding antenna type that was tested.

Antenna Type Mode Max Gain | MPE | Mode of
Number as Tested asTested |cm Operation
dBi
Patch AIR-ANT2012 6.5 8.4 Point to Multipoint
Patch AIR-ANT1729 6.0 7.9 Point to Multipoint
Omni AIR-ANT3213 5 7.0 Omnidirectiona
Omni AIR-ANT1728 5 7.0 Omnidirectiona
Omni Maxrad MUF24005 5 7.0 Omnidirectiona
Omni Maxrad MAXC24005 5 7.0 Omnidirectiona
Omni AIR-ANT3551 2.2 51 Omnidirectiona
Omni AIR-ANT5959 20 50 Omnidirectiona
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANS| C63.4/1992, FCC CFR 47
Part 2 and FCC CFR 47 Part 15.

4. FACILITIES AND ACCREDITATION

The open areatest sites and conducted 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 C63.7, ANSI C63.4 and CISPR Publication 22. All receiving equipment conforms
to CISPR Publication 16-1, “Radio Interference Measuring Apparatus and M easurement Methods.”

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

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

5. CALIBRATION AND UNCERTAINTY

5.1. MEASURING INSTRUMENT CALIBRATION

The measurement instruments utilized to perform the tests documented in this report have been calibrated
in accordance with the manufacturer’ s recommendations, and are traceable to national standards.

5.2. MEASUREMENT UNCERTAINTY

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

Radiated Emission, 30 to 200 MHz +/- 3.3dB
Radiated Emission, 200 to 1000 MHz +45/-2.9dB
Radiated Emission, 1000 to 2000 MHz +45/-2.9dB
Power Line Conducted Emission +/-2.9dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 03U2181-1

EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003
FCC ID: LDK 102049

5.3. TEST AND MEASUREMENT EQUIPMENT

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

TEST AND MEASUREMENT EQUIPMENT LIST
. Serial Calibration
Name of Equipment Manufacturer Model Number Due Date
Quasi-Peak Adapter HP 85650A 2521A01038 7/16/2004
SA Display Section HP 85662A 2314A04793 7/16/2004
SA RF Section HP 85680A 2314A02604 7/16/2004
Preamplifier HP 8447D 2944A06833 8/22/2003
Antenna, Biconical Eaton 94455-1 1214 3/6/04
Antenna, Log Periodic EMCO 3146 9107-3163 3/06/04
EMI Test Receiver R&S ESHS 20 827129/006 7/17/2004
LISN, 10kHz ~ 30 MHz FCC 50/250-25-2 114 9/6/2003
Spectrum Analyzer AGILENT E4446A US42070220 1/13/04
Pre-amplifier MITEQ NSP2600-SP 924341 4/25/04
Horn Antenna EMCO 3115 6717 2/4/04
Power Meter AGILENT E4416A 0841291160 11/7/04
Power Sensor Agilent E9327A Us40440755 08/09/03
Antenna, Biconical Eaton 94455-1 1214 3/6/04
Antenna, Log Periodic EMCO 3146 9107-3163 3/06/04
Preamplifier Miteq NSP10023988 646456 4/26/04
High Pass Filter (4.57GHz) FSY Microwave FM-4570-9SS 003 N.C.R.
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REPORT NO: 03U2181-1
EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003

FCC ID: LDK 102049

6. SETUP OF EQUIPMENT UNDER TEST

SUPPORT EQUIPMENT

Device Type Manufacturer Model Number Serial Number FCCID
Laptop IBM 2647 78-B3952 Doc
Power Adapter IBM 02K 6665 11502K 66657A2U81385RR Doc
Power Supply KRM AEEC-350 9712154746 N/A
I/O CABLES
Cable /0 # of 1/0| Connector Type of Cable | Data
No Port Port Type Cable Length | Traffic|Bundled Remark
1 AC 1 US 115V | Un-shielded 2m No No Integrated with Adapter
2 DC 1 DC Un-shielded Im No No N/A
3 AC 1 Usl115 Un-shielded Im No No N/A
TEST SETUP

The EUT is 802.11b/g mini PCI radio. It was connected to alaptop via a cardbus-to-mini PCI

adapter / extension board during the tests. Power was furnished by an external power supply set
to 3.3 VDC. Test software exercised the radio card.
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

SETUP DIAGRAM

115VAC / 60Hz

AC/DC
Adapter
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REPORT NO: 03U2181-1
EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003

FCC ID: LDK 102049

SETUP FOR COLOCATION TESTS

SUPPORT EQUIPMENT

Device Type Manufacturer Model Number Serial Number FCCID
Laptop IBM 2647 78-B3952 Doc
Power Adapter IBM 02K 6665 11502K 66657A2U81385RR Doc
Access Point CISCO AIR-AP1210 FHK0721J06P DoC
Power Adapter CISCO PSA18U-480C 131210148A2 DoC
I/O CABLES
Cable /0 # of 1/0| Connector Type of Cable | Data
No Port Port Type Cable Length | Traffic| Bundled Remark
1 AC 1 US 115V | Un-shielded 2m No No Integrated with Adapter
2 AC 1 US 115V | Un-shielded 2m No No Integrated with Adapter
3 Ethernet 1 RJ5 Un-shielded 2m Yes No N/A
TEST SETUP

The EUT is 802.11b/g mini PCI radio. For collocation testing, the EUT wasinstalled in an
access point that was also equipped with a5 GHz radio module. The access point was controlled
by alaptop via Ethernet. Test software exercised both radio cards.
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

SETUP DIAGRAM

115VAC / 60Hz

Power AC/DC

ACCESS
POINT
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

7. APPLICABLE LIMITS AND TEST RESULTS

7.1. 6 dB BANDWIDTH

LIMIT

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

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 timeis coupled.

RESULTS

No non-compliance noted:

802.11b Mode
Channel | Frequency | 6 dB Bandwidth| Minimum Limit| Margin
(MH2) (kH2) (kH2) (kH2)
Low 2412 11300 500 10800
Middle 2437 11300 500 10800
High 2462 11100 500 10600

802.11g Normal Mode
Channel | Frequency | 6 dB Bandwidth| Minimum Limit| Margin

(MH2z) (kHz) (kHz) (kHz)

Low 2412 16100 500 15600

Middle 2437 16400 500 15900
High 2462 16400 500 15900
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

6 DB BANDWIDTH (802.11b MODE)

6 DB BANDWIDTH LOW CH (802.11b mode)

e Agilent  14:10:37 Aug 18, 2003 R T

Mkr1 & 11.3 WHz

Ref 2064 dBm #Atten 20 dB 0653 dB
Peak
Log
10
dB/
Offst

Marker

Select Marler
1 2 3 4

Mormal

dB
Delta

Delta Pair
[Tracking Ref)
Ref Delta

Span Pair
Span Center

Off

Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 6.442 ms (101 pis)
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REPORT NO: 03U2181-1
EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003

FCC ID: LDK 102049

6 DB BANDWIDTH MID CH (802.11b mode)
e Agilenf  14:20:08 Aug 18, 2003 R T

Mkr1 & 11.3 MHz
Ref20.64 dBm #Atten 20 dB 0.203 dB

Peak
Loy

10

dB/

Offst
10.6

dB
]l

39
dBm

Marker

Select Marler

Maormal

Delta

Delta Pair
(Tracking Ref)
Ref Delta

Span Pair

Span Center

Off

Center 2.437 GHz Span 50 MHz
#HRes BW 100 kHz VBW 100 kHz Sweep 6.442 ms {401 pts)

Page 13 of 167

1 2 3 4

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: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

6 DB BANDWIDTH HIGH CH (802.11b mode)
A Agilent  14:31:44 Aug 18, 2003 R T Marker
Mkr1 & 11.1 MHz

Ref 2064 dBm #Atten 20 dB 0.42 dB
Peak
Log
10

dB/ Normal

Select Marler
1 2 3 4

Offst
106

Delta

Delta Pair
[Tracking Ref)
Ref Delta

wwk, Span Pair

Span Center

Off

Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 6.442 ms (101 pis)
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REPORT NO: 03U2181-1

EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003

FCC ID: LDK 102049

6 DB BANDWIDTH (802.119g NORMAL MODE)

6 DB BANDWIDTH LOW CH (802.11g Norma mode)
e Agilent

14:16:50 Aug 18, 2003

R T

Ref 20.64 dBm

#htten 20 dB

Mkr1 & 16.1 MHz
-0.746 dB

Peak

Marker

Select Marker

1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref Delta

Span Pair
Span Center

Off

Center 2.412 GHz
#Res BW 100 kHz

VBW 100 kHz

Span 50 MHz

Sweep 6.442 ms (101 pis)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

6 DB BANDWIDTH MID CH (802.11g Norma mode)
- Agilent  14:24:30 Aug 18, 2003 R T Markar
Mkr1 & 154 MHz
Ref 2064 dBm #Atten 20 dB -0.055 dB
Peak
Loy
10

dB/ } Marrmal
Offst
106

Select Marler
1 2 3 4

Delta

Delta Pair
(Tracking Ref)
Ref Delta

Span Pair
Span Center

Off

Center 2.437 GHz Span 50 MHz
#HRes BW 100 kHz VBW 100 kHz Sweep 6.442 ms {401 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

6 DB BANDWIDTH HIGH CH (802.11g Norma mode)
e Agilenf  14:33:28 Aug 18, 2003 R T
Mkr1 & 164 WHz
Ref 2064 dBm #Atten 20 dB -1.424 dB
Peak
Log
10

gl;; ) . -y Mormal

106

Marker

Select Marler
1 2 3 4

Delta

Delta Pair

[Tracking Ref)
Ref Delta

Span Pair
Span Center

Off

Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 6.442 ms (101 pis)
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REPORT NO: 03U2181-1 AUGUST 29, 2003

EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049
7.2. 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
(MH2) (MH2)
Low 2412 15.25
Middle 2437 15.33
High 2462 15.29

802.11g Normal Mode
Channel | Frequency | 99% Bandwidth

(MH2) (MH2)
Low 2412 16.45
Middle 2437 16.43
High 2462 16.10
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REPORT NO: 03U2181-1
EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003
FCC ID: LDK 102049

99% BANDWIDTH (802.11b MODE)

99% BANDWIDTH LOW CH (802.11b mode)
e Agilent 16:09:53 Aug 7, 2003

|FrequhanneI

Center Freg

Ch Freq 2.41200000 GHz

Occupied Bandwidth

2.412 GHz

Start Freq
2 35700000 GHz

Ref 10.64 dBm
Norm

o i AN 2.43?%5%80%?1?
. mf W'ﬁ"r(},ﬂfﬂ“ me'ﬂ C

CF Step
£.00000000 Hz
Auto han)

i f']
lf'ﬂ*”ﬂ'/rwﬁ’"t“ A

Center 2.412 00 GHz

] ekt
\',ﬂ\[’ﬁ* F‘Mf'* Hf}zﬁﬂllf.,,ﬂw

Span 50 MHz

Freq Cffset
0.00000000 Hz

#Res BW 300 kHz

#WVBW 1 MHz Sweep 1 ms (601 pts)

Signal Track
Off

Occupied Bandwidth
15.2466 MHz
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

99% BANDWIDTH MID CH (802.11b mode)
Agilent 16:09:05 Aug 7, 2003 I DetDemod

Detector
Ch Freg 2,437 GHz Trig  Free Marmal*

Ref 10.64 dBm Atten 20 dB

A,

7 _mﬂliﬂﬁ "i'H"'| i ﬂ,,“, 7 l,m\“\\r,.

v s W""’ﬁ"ﬂ'”m

Center 2.437 00 GHz Span 50 MHz
#Res BW 300 kHz #WBW 1 MHz Sweep 1 ms (601 pts)

Occupied Bandwidth
15.3338 MHz

z
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

99% BANDWIDTH HIGH CH (802.11b mode)
e Agilent 16:11:02 Aug 7, 2003 |FrequhanneI

Center Freg
ChFreqg 2462 GHz 2 46200000 GHz

Occupied Bandwidth

Start Freq
2 43700000 GHz

Ref 10.64 dBm Atten 20 dB
Norm Stop Freqg

Aoty 2 48700000 GHz
e, —

CF Step

Offst ik i H'-'. Y £ 00000000 MHz
il inﬂﬁh\*'lwm[wMmﬂﬂ fw »W;f - e e

dB

WM i

Freq Cffset
Center 2.462 00 GHz Span 50 MHz [
#Res BW 300 kHz #VBW 1 MHz Sweep 1 ms 601 pts) |

Occupied Bandwidth v |

15.2902 MHz

Etrar
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

99% BANDWIDTH (802.119g NORMAL MODE)

99% BANDWIDTH LOW CH (802.11g Normal mode)
e Agilent 16:14:26 Aug 7, 2003 L IFrequhanneI

Center Freg
Chreq 2412 GHz 241200000 GHz
Occupied Bandwidth

Start Freq
2 35700000 GHz

Ref 10.64 dBm Atten 20 dB
Norm Stop Freqg

, AT
R
N ’HMW rlm Freq Cffset

Center 2.412 00 GHz Span 50 MHz [
#Res BW 300 kHz #WVBW 1 MHz Sweep 1 ms (601 pts)

A CF Step
£.00000000 MHz

i
,M‘W}J‘“irfﬁﬂf.fufhw gue  Men

ﬁ I

Occupied Bandwidth v |

16.4521 MHz
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99% BANDWIDTH MID CH (802.11g Norma mode)

- Agilent 16:13:50 Aug 7, 2003 L | Span

- Span
ChFreqg 2437 GHz Trig__Free | o 5onnnng wikz

Occupied Bandwidth I

Span Zoom

Ref 10.64 dBm Atten 20 dB

el

Full Span

Fero Span

dB
Last Span

Offst TR “ i a
e WMMW i PW W' W"‘WWT‘}" W{ﬁ .

Span 50 MHz

Center 2.437 00 GHz
Sweep 1 ms (601 pts)

#Res BW 300 kHz #WVBW 1 MHz

Occupied Bandwidth
16.4273 MHz

g Errar i z
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99% BANDWIDTH HIGH CH (802.11g Normal mode)

e Agilent 16:12:27 Aug 7, 2003

Ch Freg 2462 GHz

Occupied Bandwidth

Atten 20 dB

o

Ref 10.64 dBm
Norm

et

Center 2.462 00 GHz
#Res BW 300 kHz

Occupied Bandwidth
16.0964 MHz

kHz
Hz*

#WVBW 1 MHz

m nn Harm Accy
W WN‘W 'Wﬂ!’{‘n\m Wﬁ#’* = 0 =

Sweep 1 ms (601 pts)

L | Sweep

Sweep Time
1.000 ms
Ilan|

Swieep
Cont

Auto Sweep
Tirme

Span 50 MHz
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

7.3. 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 10 dBi, therefore the limit is 26 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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REPORT NO: 03U2181-1
EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003
FCC ID: LDK 102049

RESULTS

No non-compliance noted:

802.11b Mode
Channel |Frequency| Peak Power | Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 22.54 26 -3.46
Middle 2437 22.67 26 -3.33
High 2462 22.93 26 -3.07
802.11g Normal Mod
Channel |Frequency| Peak Power | Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 18.57 26 -7.43
Middle 2437 18.41 26 -7.59
High 2462 18.70 26 -7.30
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OUTPUT POWER (802.11b MODE)

PEAK POWER LOW CH (b mode)
e Agilent 16:53:08 Aug 7, 2003 I Meas Setup

Avg Number
Ch Freg 2.412 GHz i 10

Channel Power —Qf

Avg Mode
Repeat

Ref 20.64 dBm ) Atten 20 dB

#Peak Integ B

S N I TR L RN N
m,.,,.,#.,[“..r Ty —

Prondy, 15.5000 MH=

KWW Chan P Span
L1
23 2500000 MHz

Center 2.412 00 GHz Span 23.25 MHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)
Optimize
ral Density Ref Level

22.54 dBm /15.5000 MHz -49.36 dBm/Hz

Wore
1 of 2

meter value
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PEAK POWER MID CH (b mode)
- Agilent 16:54:18 Aug 7, 2003 |FrequhanneI

Center Freqg

ChFreqg 2437 GHz Trig__Free | 5 45700000 GHz

Channel Power

Start Freq
2 42537500 GHz

Ref 20.64 dBm ] Atten 20 dB

.‘m'f'"._I“-""‘-"h""ll\*"‘m‘ J"‘"'-JT*\F<'\\J.""lIu"‘«,'-.-'p-',-)\.u,z\t}.q
. h"*

Stop Freq

S 2 44862500 GHz

e

CF Step
j| 232500000 MHz
Auto han|

Freq Offset
Center 2.437 00 GHz Span 23.25 MHz [
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) | —

Signal Track

r ral On Off

22.67 dBm /15.5000 MHz -49.23 dBm/Hz
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EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

PEAK POWER HIGH CH (b mode)
e Agilent 16:55:14 Aug 7, 2003 IFrequhanneI

ChFrey  2.462 GHz Trig Fres | ., GONEOr Freg

2.45200000 GHz
Channel Power 1 |

Start Freq
2 45037500 GHz

Ref 20.64 dBm Atten 20 dB
#Peak i

5 Stop Freqg
TSy iy 247362500 GHz
h,

L

N CF Step

R (el e e

N
W 232500000 MHz
Auto Man

Freq Cffset

Start 2.450 38 GHz Stop 2.473 62 GHz  |[Iieete s
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts) |
Signal Track
Channe ' On Off

22.93 dBm /15.5000 MHz -48.98 dBm/Hz
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OUTPUT POWER (802.11g NORMAL MODE)

PEAK POWER LOW CH (g Normal mode)

e Agilent 17:12:09 Aug 7, 2003

Ch Freg

Channel Power

2.412 GHz

Ref 20.64 dBm

Atten 20 dB
#Peak i
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! h b d‘
ot '~‘f"u'ﬂ“‘\'u\f“
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[: ]
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18.57 dBm /17.0000 MHz
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Stop Freqg
2 42475000 GHz
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I
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PEAK POWER MID CH (g Normal mode)
- Agilent 17:10:57 Aug 7, 2003

Ch Freg

Channel Power

2.437 GHz
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PEAK POWER HIGH CH (g Normal mode)

e Agilent 17:09:20 Aug 7, 2003
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REPORT NO: 03U2181-1 AUGUST 29, 2003

EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049
7.4. MAXIMUM PERMISSIBLE EXPOSURE
LIMITS

§815.247 (b) (5) Systems operating under the provisions of this section shall be operated in a manner that
ensures that the public is not exposed to radio frequency energy levelsin excess of the Commission's
guidelines. See 8§1.1307(b)(1) of this chapter.

CALCULATIONS

Given
E=0(30*P*G) /d
and
S=E~"2/3770
where
E = Field Strength in Volts/ meter
P = Power in Watts
G = Numeric antennagain
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
variablesyields:
d =0O((30* P* G) /(3770* S))

Changing to units of mW and cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* O((30* (P/1000) * G) /(3770* 9))
d=0.282* O(P* G/YS)
where
d = distanceincm
P = Power in mwW
G = Numeric antennagain
S = Power Density in mW / cm”"2
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

Substituting the logarithmic form of power and gain using:

P (mW) =10 (P (dBm) / 10) and

G (numeric) = 10" (G (dBi) / 10)
yields

d=0.282* 10" (P+ G)/20)/ OS Equation (1)
where

d = MPE distancein cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mwW / cm”2

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

LIMITS

S=1.0mW/cm”"2from 1.1310 Table 1

RESULTS

No non-compliance noted:

Mode Power Density Limit| Output Power |Antenna Gain[ MPE Distance

(mW/cm”"2) (dBm) (dBi) (cm)
802.11b 1.0 22.93 10.00 12.50
802.11g Normal 1.0 18.70 10.00 7.68

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the M PE distance would be less.
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

7.5. 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 10.64 dB (including 10 dB pad and 0.64 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
(MH2) (dBm)
Low 2412 19.47
Middle 2437 19.74
High 2462 20.13

802.11g Normal Mode
Channel | Frequency| Average Power

(MH2) (dBm)
Low 2412 14.86
Middle 2437 14.61
High 2462 14.70
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REPORT NO: 03U2181-1 AUGUST 29, 2003

EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049
7.6. 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 isturned 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 -4.69 8 -12.69
Middle 2437 -3.46 8 -11.46
High 2462 -5.15 8 -13.15

802.11g Normal Mode
Channel | Frequency| PPSD Limit | Margin

(MHz) | (dBm) | (dBm) (dB)

Low 2412 -10.57 8 -18.57
Middle 2437 -10.46 8 -18.46
High 2462 -9.70 8 -17.70
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PEAK POWER SPECTRAL DENSITY (802.11b MODE)

PPSD LOW CH (802.11b mode)
- Agilent  14:55:21 Aug 18, 2003 R T

Mkr1 2.4137090 GHz
Ref 20.64 dBm #htten 20 dB -4.689 dBm

#Peak

Center 2.414 GHz Span 300 kHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 100 s (601 pts)

Peak Search

hleas Tools

Mext Peal

MNext Pk Right

Mext Pl Left

Iin Search

Pk-Pk Search

hlore
1of2
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PPSD MID CH (802.11b mode)
- Agilent  15:18:04 Aug 18, 2003 R T
Mkr1 2.4387090 GHz
Ref 20,64 dBm #Atten 20 dB 3.456 dBm
#Peak Meas Toals »
Loy
10
dB/ 2 hext Pealk
Offst
10.6
dB
DI

8.0
dBm

Peak Search

Next Pk Right

Mext Pk Left

Min Search

FPl-Fk Search

More

Center 2.439 GHz Span 300 kHz 102

#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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PPSD HIGH CH (802.11b mode)

e Agilenf  15:58:57 Aug 18, 2003 R T
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Ref 20.64 dBm ##tten 20 dB 5.153 dBm
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PEAK POWER SPECTRAL DENSITY (802.11g NORMAL MODE)

PPSD LOW CH (802.11g Norma mode)
- Agilent  14:51:58 Aug 18, 2003 R T

Mkr1 2.4169505 GHz
Ref 20.64 dBm #htten 20 dB -10.57 dBm
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PPSD MID CH (802.11g Normal mode)
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EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049
7.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

§815.247 (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 815.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in815.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see 815.205(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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SPURIOUS EMISSIONS, LOW CHANNEL (802.11b MODE)

LOW CH BANDEDGE (802.11b mode)
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LOW CH SPURIOUS (802.11b mode)
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SPURIOUS EMISSIONS, MID CHANNEL (802.11b MODE)

MID CH REFERENCE (802.11b mode)
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MID CH SPURIOUS (802.11b mode)
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SPURIOUS EMISSIONS, HIGH CHANNEL (802.11b MODE)

HIGH CH BANDEDGE (802.11b mode)
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SPURIOUS EMISSIONS, LOW CHANNEL (802.11g NORMAL MODE)

LOW CH BANDEDGE (802.11g Normal mode)
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EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

SPURIOUS EMISSIONS, MID CHANNEL (802.11g NORMAL MODE)

MID CH REFERENCE (802.11g Normal mode)
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SPURIOUS EMISSIONS, HIGH CHANNEL (802.11g NORMAL MODE)
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REPORT NO: 03U2181-1

EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003
FCC ID: LDK 102049

7.8. RADIATED EMISSIONS

LIMITS

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

MHz MHz MHz GHz
0.090- 0.110 16.42 - 16.423 399.9 - 410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025-85
417725 - 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 13.25-13.4
6.31175 - 6.31225 123-138 2200 - 2300 14.47 - 145
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 17.7-21.4
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 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-335.4 3600 - 4400 (2)
13.36 - 13.41

1 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 CI SPR quasi-peak detector. Above 1000 MHz, compliance
with the emission limitsin Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisionsin Section 15.35 apply to these measurements.
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

§15.209 (@) 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 M easurement Distance
(MH2) (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: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antennato 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 antennais scanned from 1 to 4 meters
above the ground plane to further maximize the emission. M easurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

7.8.1. RADIATED EMISSIONS WITH 10 dBi YAGI ANTENNA

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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RADIATED BACK PHOTO
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RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)
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LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)
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RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agilent 15:15:11 Aug 16, 2003 L I Peak Search

Mkr1 2.385 47 GHz
Ref 127 dBpY #Atten 0 dB 59.07 dBpv Mext Pagk

#Peak
Mext Pk Right
MNext Pk Left

Min Search

Pk-Pk Search

1
TS WTRNPTE A AR AN B SRR AT VI Y LA R ,Ju‘;4‘.|'-!,1\-.-'-L.4.\_-«‘.I".,‘.'..-L-\,-.,.-u,.a.ﬂ,-;'-.l?.-..hu.-q

FTun Mkr @ CF

Swip

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
#- Agilent 15:16:25 Aug 16, 2003 L | FPeak Search

Mkr1 2.390 00 GHz
Ref 127 dBpv/ #Atten 0 dB 46.07 dBpY Mext Peal

#Peak
Mext Pk Right
Mext Pl Left
Iin Search

Fl-Fk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #YBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
e Agilent 15:50:37 Aug 16, 2003 L I Peak Search

Mkr1 2.485 23 GHz
Ref 127 dBpY #Atten 0 dB 67.39 dBpY Mext Pagk
#Peak

Next Pk Right

Mext Pk Left

Min Search

.u?-
m ﬁlH1|*|]'l]Lu'f*+u,.|'»‘.r.J'ﬁ1A‘F.\-l‘|"hlf““I’rh__.|‘rﬁ-yI..igi-l,j.;.,u"llp_._r_l_ PRI SV -\ L Soorch

Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz 1”1?59
#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11b mode, Horizontal)
- Agilent 15:51:28 Aug 16, 2003 L | FPeak Search

Mkr1 2.486 08 GHz
Ref 127 dBpv/ #Atten 0 dB 51.10 dBpY Mext Peal

#Peak
Mext Pk Right
Mext Pl Left
Iin Search

Fl-Fk Search

Wkr © CF

hlore
1of2

Start 2.483 50 GHz Stop 2.500 00 GHz
#Res BW 1M #YBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agilent 15:45:09 Aug 16, 2003 L I Peak Search

Mkr1 2.486 64 GHz
Ref 127 dB.v #htten 0 dB 59.44 dBpv Mext Peak
#Feak

Next Pk Right
MNext Pk Left

Min Search
Flk-Fk Search

el n‘ﬂ"-"'Lfl}.-Juh"z_.H‘-.n.K-_'k-'a.l'Ll-',-f-_».r-'L;\-4"I.-‘[A,.,uJ'-PL.|'l'1-u'Al».(f|‘lf\.*,_.H‘\_ﬂ‘..I1'i,\.1l'l-.J|_J,i.-.'alu{f(q-.lﬁl.\'._.l,.-#u'u

Mkr @ CF

Start 2.483 50 GHz Stop 2.500 00 GHz Wore

1af2

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11b mode, Vertical)
w- Agilent 15:46:23 Aug 16, 2003 L | FPeak Search

Mkr1 2.483 53 GHz
Ref 127 dBpv/ #Atten 0 dB 46.35 dBpY Mext Peal

#Peak
Mext Pk Right
Mext Pl Left
Iin Search

Fl-Fk Search

Wkr © CF

hlore
1of2

Start 2.483 50 GHz Stop 2.500 00 GHz
#Res BW 1M #YBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

08/19/03 High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:William Zhuang

Project #:03U2181-1

Company Name: Cisco Systems, Akron
EUT Descrip.:802.11b/g mini-PCI Card
EUT M/N:Orion 1200 D

Test Target:FCC 15.247

Mode Oper:Transmit with Yagi Antenna

Test Equipment:

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

‘ T59; SIN: 3245@lmj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

W (2 1) M (@2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Avg. HPF| Peak Avg Pk Lim [AvgLim Notes

dBuv dBuV/m | dBuV/m | dBuV/m | dBuV/m
60.3 49.9 . -45. X 1.0 53.3 42.9 74.0 54.0 - b mode, Low ch,
58.2 46.2 . -45. X 1.0 512 39.2 74.0 54.0 - b mode, Low ch,
53.6 458 X - X 10 49.7 419 74.0 54.0 - b mode, Low ch,
489 382 X - X 10 45.0 343 74.0 54.0 - b mode, Low ch,
471 380 . - X 10 47.2 38.1 74.0 54.0 - b mode, Low ch,
49.2 380 . - X 10 49.3 38.1 74.0 54.0 - b mode, Low ch,
639 50.2 X - X 10 56.9 432 74.0 54.0 - b mode, Mid ch,
50.3 412 X - X 10 433 342 74.0 54.0 - b mode, Mid ch,
57.6 489 X - X 10 539 45.2 74.0 54.0 ) b mode, Mid ch,
55.9 44.6 X - X 10 522 40.9 74.0 54.0 - b mode, Mid ch,
493 419 . - X 10 495 421 74.0 54.0 - b mode, Mid ch,
485 40.7 . - X 10 48.7 40.9 74.0 54.0 - b mode, Mid ch,
612 49.2 X - X 10 54.2 422 74.0 54.0 - b mode, High ch,
55.4 45.1 X - X 10 484 38.1 74.0 54.0 - b mode, High ch,
57.9 445 ] - X 10 54.3 40.9 74.0 54.0 - b mode, High ch,
50.4 39.2 ] - X 10 46.8 356 74.0 54.0 - b mode, High ch,
50.6 46.0 . - X 10 50.9 46.3 74.0 54.0 } b mode, High ch,
512 422 . -45. X 1.0 515 425 74.0 54.0 b mode, High ch,
10

TI<|TI<|T|I<|TISITIKIIIKITIKIIIKTIK

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  Marginvs. Peak Limit
Cable Loss HPF  High PassFilter
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agilent 15:29:119 Aug 16, 2003 L I Peak Search

Mkr1 2.389 87 GHz

Ref 127 dBpY #Atten 0 dB 68.25 dBpY Mext Pagk
#Peak

Mext Pk Right
Mext Pk Left

Min Search

v
it n'|,t‘lurilrliwp.u"f.\.‘.'l\'
L B

ﬁ"M\-«-l-wr-mw--l.t.'l-'.-'n.fvJ.-«-.-.‘.Iu1-'*-.tm'»'.-.u'-'-.fi"'.J--';-vv"-‘m-'-“n‘u-t"‘"-r-v"."“"‘""‘“"l s

Pk-Pk Search

FTun Mkr @ CF

Swip

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
- Agilent 15:30:25 Aug 16, 2003 L | FPeak Search

Mkr1 2.390 00 GHz
Ref 127 dBpv/ #Atten 0 dB 52.71 dBpY Mext Peal

#Peak
Nest Pk Right

Mext Pl Left

Iin Search

Fl-Fk Search

Wkr © CF

hlore

Start 2.310 00 GHz Stop 2.390 00 GHz 1012

#Res BW 1M #YBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agilent 15:35:55 Aug 16, 2003 L I Peak Search

Mkr1 2.377 67 GHz

Ref 127 dBpY #Atten 0 dB 58.15 dBpv Mext Pagk
#Peak

Mext Pk Right
Mext Pk Left

Min Search

1

Pk-Pk Search

trrar e A e st ot bl -‘.\-,-wJ_q'-.ar.',1‘....h'-g,i_at.u_-'-uJ.a—‘-'-*.r.,*,u\.-.v\f-.'-

FTun Mkr @ CF

Swip

Center 2.350 00 GHz Span 80 MHz 1”1?59

#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
- Agilent 15:37:49 Aug 16, 2003 L | FPeak Search

Mkr1 2.390 00 GHz
Ref 127 dBpv/ #Atten 0 dB 45.76 dBpY Mext Peal

#Peak
Mext Pk Right
Mext Pl Left
Iin Search

Fl-Fk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1M #YBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agilent 15:54:48 Aug 16, 2003 L I Peak Search

Mkr1 2.483 58 GHz
Ref 127 dBpY #Atten 0 dB 70.42 dBpv MNext Peak

#Peak
Next Pk Right

Mext Pk Left

Min Search

1
W#{' L TP -
WY Y ""‘*'I"I"""'"'"""Pf""*'Tt"f*’lﬁ""“"d"".h'h“'J":ﬂ'l'I:"{H|II||'f"P‘.'*-""v't,np.-dlﬁ'l LG D) D) h
¥ Il iy - edrc

Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz 1”1?59
VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)
- Agilent 15:55:35 Aug 16, 2003 L | FPeak Search

Mkr1 2.483 50 GHz
Ref 127 dBpv/ #Atten 0 dB 50.55 dByY Mext Peal

#Peak
Mext Pk Right
Mext Pl Left
Iin Search

Fl-Fk Search

Wkr © CF

hlore
1of2

Start 2.483 50 GHz Stop 2.500 00 GHz
#Res BW 1M #YBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agilent 16:02:26 Aug 16, 2003 L I Peak Search

Mkr1 2.483 83 GHz
Ref 127 dBpY #Atten 0 dB 69.56 dBuY Mext Pagk

#Peak
Next Pk Right

Mext Pk Left

Min Search

*leh‘.‘lﬂwﬂluI""I'\ﬁrl'r‘rfur '\J-"Ill-"\"}"-f"llr 1\'\~1-'.#‘|1,|~;‘.'1{\ |Ir’-‘.Il'll‘lflli'ljﬂﬁ.!b'.uM’Hrq\‘ﬂ LYV RIE " T W Fk-Fk Search
¥ B T S LR

Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz 1”1?59
#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11g mode, Vertical)
- Agilent 16:03:21 Aug 16, 2003 L | FPeak Search

Mkr1 2.483 50 GHz
Ref 127 dBpv/ #Atten 0 dB 47.73 dBpY Mext Peal

#Peak
Mext Pk Right
Mext Pl Left
Iin Search

Fl-Fk Search

Wkr © CF

hlore
1of2

Start 2.483 50 GHz Stop 2.500 00 GHz |
#Res BW 1M #YBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HARMONICS AND SPURIOUS EMISSIONS (g NORMAL MODE)

08/19/03 High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:William Zhuang

Project #:03U2181-1

Company Name: Cisco Systems, Akron
EUT Descrip.:802.11b/g mini-PCI Card
EUT M/N:Orion 1200 D

Test Target:FCC 15.247

Mode Oper:Transmit with Yagi Antenna

Test Equipment:

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

‘ T59; SIN: 3245@lmj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

W (2 1) M (@2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Pk | Read Avg. HPF| Peak Avg Pk Lim [AvgLim Notes
dBuv dBuv dBuV/m | dBuV/m | dBuV/m | dBuV/m
52.8 445 . -45.1 . 1.0 45.8 375 74.0 54.0 - gmode, Low ch,
51.2 40.6 . -45.1 . 1.0 44.2 336 74.0 54.0 - g mode, Low ch,
51.6 410 X - ] 1.0 47.7 37.1 74.0 54.0 - gmode, Low ch,
474 382 X - . 1.0 435 34.3 74.0 54.0 - g mode, Low ch,
46.9 375 . - . 1.0 47.0 37.6 74.0 54.0 - gmode, Low ch,
482 355 . - . 1.0 483 35.6 74.0 54.0 - g mode, Low ch,
58.6 471 X - . 1.0 51.6 401 74.0 54.0 - gmode, Mid ch,
47.9 401 X - . 1.0 409 331 74.0 54.0 - g mode, Mid ch,
53.6 421 X - . 1.0 499 384 74.0 54.0 - gmode, Mid ch,
50.7 38.8 X - . 1.0 47.0 351 74.0 54.0 - g mode, Mid ch,
495 39.2 . - . 1.0 49.7 394 74.0 54.0 - gmode, Mid ch,
488 385 . - . 1.0 49.0 38.7 74.0 54.0 - g mode, Mid ch,
55.6 46.4 X - . 1.0 486 394 74.0 54.0 - g mode, High ch,
491 421 X - . 1.0 421 351 74.0 54.0 - gmode, High ch,
54.5 385 X - . 1.0 50.9 34.9 74.0 54.0 - g mode, High ch,
514 38.8 X - . 1.0 47.8 35.2 74.0 54.0 - gmode, High ch,
484 412 . - . 1.0 487 415 74.0 54.0 - g mode, High ch,
517 41.2 X -45.1 . 1.0 52.0 415 74.0 54.0 - g mode, High ch,
1.0

i<z |T<|TI<|ITIL|ITI<|TI<|TIL|TI<

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  Marginvs. Peak Limit
Cable Loss HPF  High PassFilter
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

7.8.2. RADIATED EMISSIONS WITH 8.5 dBi PATCH ANTENNA

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

RADIATED BACK PHOTO
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)
s Agilent 15:28:08 Aug 27, 2003 [ Title

Change Title»

Clear Title

1

boAPut | ..,Fﬁi’h)"
s p | L Dl T
R ITI FVE g v T L T v e A R
oo ! !

3k #UBH 1 MHz
Operation Status. A:\SCREN197.6IF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AV G (802.11b mode, Horizontal)
s Agilent 15:27:31 Aug 27, 2003 [ Title

#Atten @ dB @l Change Title»

Clear Title

#JBH 16 Hz en
File Operation Status, A:\SCREN196.6IF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
s Agilent 15:24:15 Aug 27, 2003 [ Title

Change Title»

Clear Title

1

#YEH 1 MHz

File Operation $tatus. A:ASCREN195.GIF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
s Agilent 15:13:08 Aug 27, 2003 [ Title

#Atten @ dB L Change Title»

Clear Title

#UBH 10 Hz ep pts;

Copyright 2000-2002 Agilent Technologies
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
- Agilent 15:31:34 Aug 27, 2003 [ Title

Change Title»

Clear Title

[T, T o
i, ) I kol f\\,- .J-\“i.,.-,_ﬂ____.,“.~.|.,-,..ﬁ_‘_wh "y t‘-J"-.‘h'I'l.,r'.I.,‘....,f,»1..nL.\l.‘+..-..-,,_IN-.,J-,H\1'q.u-.u,n.n'..d..,.u\ll

#YEH 1 MHz

File Operation $tatus. A:ASCREN199.GIF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AVG (802.11b mode, Horizontal)
s Agilent 15:36:55 Aug 27, 2003 [ Title

#Atten @ dB @l Change Title»

Clear Title

#YBH 16 Hz ep 1.
File Operation Status, A:\SCREN198.6IF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
- Agilent 15:34:20 Aug 27, 2003 [ Title

Change Title»

Clear Title

#YEH 1 MHz

File Operation Status. A:ASCREN201.GIF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)
s Agilent 15:33:43 Aug 27, 2003 [ Title

#Atten @ dB @l Change Title»

Clear Title

#YBH 16 Hz ep 1.
File Operation Status, A:\SCREN200.6IF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

08/27/03  High Frequency M easur ement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:William Zhuang

Project #:03U2181-1

Company Name: Cisco Systems, Akron
EUT Descrip.:802.11b/g mini-PCI Card
EUT M/N:Orion 1200 D

Test Target:FCC 15.247

Mode Oper:Transmit with Patch Antenna

Test Equipment:

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

‘ T59; SIN: 3245@lmj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

W (2 1) M (@2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Pk | Read Avg. HPF| Peak Avg Pk Lim [AvgLim Notes
dBuv dBuv dBuV/m | dBuV/m | dBuV/m | dBuV/m
63.3 49.6 . -45.1 . 1.0 56.3 42.6 74.0 54.0 - b mode, Low ch,
52.9 41.0 . -45.1 . 1.0 45.9 34.0 74.0 54.0 - b mode, Low ch,
58.1 484 X - ] 1.0 54.2 445 74.0 54.0 . b mode, Low ch,
54.9 434 X - . 1.0 511 395 74.0 54.0 - b mode, Low ch,
51.1 431 . - . 1.0 51.2 432 74.0 54.0 - b mode, Low ch,
49.8 413 . - . 1.0 49.9 414 74.0 54.0 - b mode, Low ch,
64.5 52.2 X - . 1.0 57.5 452 74.0 54.0 . b mode, Mid ch,
56.2 458 X - . 1.0 49.3 38.8 74.0 54.0 - b mode, Mid ch,
56.5 475 X - . 1.0 52.7 438 74.0 54.0 - b mode, Mid ch,
50.3 458 X - . 1.0 55.6 421 74.0 54.0 - b mode, Mid ch,
52.1 416 . - . 1.0 52.3 418 74.0 54.0 - b mode, Mid ch,
52.9 423 . - . 1.0 53.0 424 74.0 54.0 - b mode, Mid ch,
60.4 475 X - . 1.0 53.4 406 74.0 54.0 - b mode, High ch,
56.9 453 X - . 1.0 49.9 38.3 74.0 54.0 - b mode, High ch,
514 409 X - . 1.0 479 37.3 74.0 54.0 - b mode, High ch,
50.5 394 X - . 1.0 469 359 74.0 54.0 - b mode, High ch,
47.0 357 . - . 1.0 472 36.0 74.0 54.0 - b mode, High ch,
48.0 36.7 X -45.1 . 1.0 48.3 37.0 74.0 54.0 - b mode, High ch,
1.0

TI<|TI<|TI<|TIKITIKITIIKITIKIIKITIK

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  Marginvs. Peak Limit
Cable Loss HPF  High PassFilter
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Horizontal)
s Agilent 15:42:30 Aug 27, 2003 [ Title

Change Title»

Clear Title

W1 WUBH 1 MHz
File Operation $tatus. A:ASCREN205.GIF file saved

Page 90 of 167

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: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
s Agilent 15:41:58 Aug 27, 2003 [ Title

#Atten B dB 5 LN Change Titler

Clear Title

#JBH 10 Hz en
File Operation Status, A:\SCREN204.6IF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
s Agilent 15:39:22 Aug 27, 2003 [ Title

Change Title»

Clear Title

#YBH 1 MHz

File Operation Status. A:ASCREN203.GIF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
s Agilent 15:38:25 Aug 27, 2003 [ Title

#Atten @ dB @l Change Title»

Clear Title

#JBH 16 Hz en
File Operation Status, A:\SCREN202.6IF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
[ Title

Change Title»

Clear Title

.'Iﬂha,-ﬂlﬂ L*Il1fI‘H‘|rr’ll!'I.IIHh'I‘r‘I.h.'r‘\rIIIll“I'\hII‘l‘lll!lIﬁr1||I'Il|r1ll.'II\'I“II]‘rIIni'1’II‘k‘f"i'iJ’|"’Ihjﬂ"I."H'“w||."Ilvr‘J‘f‘*‘\"ﬁ'lwm'r”-f"‘ﬂl -

#YBH 1 MHz

File Operation $tatus. A:ASCREN207.GIF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11g mode, Horizontal)
s Agilent 15:44:26 Aug 27, 2003 [ Title

#Atten B dB Ml Change Title»

Clear Title

#JBH 10 Hz ep 1.
File Operation Status, A:\SCREN206.6IF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
- Agilent 15:47:50 Aug 27, 2003 [ Title

Change Title»

Clear Title

#YBH 1 MHz

File Operation Status. A:ASCREN209.GIF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
s Agilent 15:47:13 Aug 27, 2003 [ Title

#Atten B dB Ml Change Title»

Clear Title

#JBH 10 Hz ep 1.
File Operation Status, A:\SCREN208.6IF file saved
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HARMONICS AND SPURIOUS EMISSIONS (g NORMAL MODE)

08/27/03  High Frequency M easur ement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:William Zhuang

Project #:03U2181-1

Company Name: Cisco Systems, Akron
EUT Descrip.:802.11b/g mini-PCI Card
EUT M/N:Orion 1200 D

Test Target:FCC 15.247

Mode Oper:Transmit with Patch Antenna

Test Equipment:

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

‘ T59; SIN: 3245@lmj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

W (2 1) M (@2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Pk | Read Avg. HPF| Peak Avg Pk Lim [AvgLim Notes
dBuv dBuv dBuV/m | dBuV/m | dBuV/m | dBuV/m
54.8 49.7 . -45.1 . 1.0 47.8 42.7 74.0 54.0 - gmode, Low ch,
47.9 40.5 . -45.1 . 1.0 40.9 335 74.0 54.0 - g mode, Low ch,
52.1 452 X - ] 1.0 482 413 74.0 54.0 - gmode, Low ch,
50.7 426 X - . 1.0 469 38.7 74.0 54.0 - g mode, Low ch,
49.7 426 . - . 1.0 49.8 427 74.0 54.0 - gmode, Low ch,
50.0 425 . - . 1.0 50.1 426 74.0 54.0 - g mode, Low ch,
56.5 4.7 X - . 1.0 495 37.7 74.0 54.0 - gmode, Mid ch,
50.0 483 X - . 1.0 431 413 74.0 54.0 - g mode, Mid ch,
51.1 389 X - . 1.0 47.3 352 74.0 54.0 - gmode, Mid ch,
54.5 451 X - . 1.0 50.8 414 74.0 54.0 - g mode, Mid ch,
54.4 414 . - . 1.0 54.6 416 74.0 54.0 - gmode, Mid ch,
52.1 46.1 . - . 1.0 52.2 462 74.0 54.0 . g mode, Mid ch,
65.7 52.2 X - . 1.0 58.7 453 74.0 54.0 . g mode, High ch,
57.6 475 X - . 1.0 50.6 405 74.0 54.0 - gmode, High ch,
50.6 420 X - . 1.0 471 384 74.0 54.0 - g mode, High ch,
475 36.9 X - . 1.0 439 334 74.0 54.0 - gmode, High ch,
402 402 . - . 1.0 404 405 74.0 54.0 - g mode, High ch,
46.0 36.2 X -45.1 . 1.0 46.3 36.5 74.0 54.0 - g mode, High ch,
1.0

i<z |T<|TI<|ITIL|ITI<|TI<|TIL|TI<

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  Marginvs. Peak Limit
Cable Loss HPF  High PassFilter
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

7.8.3. RADIATED EMISSIONS WITH 5 dBi OMNI ANTENNA

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

RADIATED BACK PHOTO
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)
e Agilent 11:24:115 Aug 19, 2003 L I Peak Search

Mkr1 2.348 80 GHz
Ref 127 dBpY #Atten 0 dB 56.89 dBuY Mext Pagk

#Peak
Mext Pk Right
MNext Pk Left

Min Search

5 Pk-Pk Search

LT AR TR A AR VAT NIY M N W) ATV IR S R

FTun Mkr @ CF

Swip

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)
#- Agilent 11:24:51 Aug 13, 2003 L | FPeak Search

Mkr1 2.389 20 GHz

Ref 127 dBpv #htten 0 dB 44.32 dBpv Mext Peak
#Peak

MNext Pk Right
MNext Pk Left

Min Search
Pk-Pk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1M #YBW 30 Hz Sweep 2.079 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agilent 11:20:35 Aug 19, 2003 L I Peak Search

Mkr1 2.386 80 GHz

Ref 127 dBpY #Atten 0 dB 63.02 dBpY Mext Pagk
#Peak

Mext Pk Right
Mext Pk Left

Min Search

1.
i
e Flk-Fk Search

) A
PRI TR g e e T R e e s

FTun Mkr @ CF

Swip

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
- Agilent 11:21:21 Aug 13, 2003 L | FPeak Search

Mkr1 2.390 00 GHz

Ref 127 dBpv #htten 0 dB 50.15 dBpv Mext Peak
#Peak

MNext Pk Right
MNext Pk Left

Min Search
Pk-Pk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1M #YBW 30 Hz Sweep 2.079 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
e Agilent 11:41:30 Aug 19, 2003 L I Peak Search

Mkr1 2.493 95 GHz

Ref 127 dBpY #Atten 0 dB 57.21 dBpv Mext Pagk
#Peak

Mext Pk Right
Mext Pk Left

Min Search

1

Pk-Pk Search

)-..Jl—'-.r‘h\l,.I-"r.p‘{l.-‘-L.‘,fr\«I.r4l'J‘rl"r;-'|,ﬂ}l-4,-..Jl-.v\),p'ﬂ-i.-.--\'.'a}J‘l,‘|\vq‘-,-J"'-p"';."Il'p\ﬁ'}.1-.J'"|fr‘v'1,-'|.-'-‘1,._.Jﬂ_»*p1-"-J|j‘l,|L'\‘-\J-'plnﬁ,|m""[.'1'-f

FTun Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz More

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11b mode, Horizontal)
- Agilent 11:42:05 Aug 13, 2003 L | FPeak Search

Mkr1 2.484 13 GHz

Ref 127 dBpv #htten 0 dB 44 .68 dBpv Mext Peak
#Peak

Next Pk Right

Mext Pl Left

Iin Search

Fl-Fk Search

Wkr © CF

hlore

Start 2.483 50 GHz Stop 2.500 00 GHz 1012

#Res BW 1M #YBW 30 Hz Sweep 428.9 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agilent 11:37:01 Aug 19, 2003 L I Peak Search

Mkr1 2.483 72 GHz
Ref 127 dBpY #Atten 0 dB 63.08 dBpY Mext Pagk

#Peak
Next Pk Right

Mext Pk Left

Min Search

_M\JI‘ Ltat, pd i mtoma Lt |t
il Hl W 4"“""""L‘j“‘“"‘-‘r“""-""f'ﬂ.w‘ui St kS oA sl P et

Pk-Pk Search

Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz 1”1?59
VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11b mode, Vertical)
- Agilent 11:37:42 Aug 13, 2003 L | FPeak Search

Mkr1 2.483 50 GHz

Ref 127 dBpv #htten 0 dB 48.39 dBpv Mext Peak
#Peak

Next Pk Right

Mext Pl Left

Iin Search

Fl-Fk Search

Wkr © CF

hlore

Start 2.483 50 GHz Stop 2.500 00 GHz 1012

#Res BW 1M #YBW 30 Hz Sweep 428.9 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

08/19/03  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:William Zhuang

Project #:03U2181-1

Company Name: Cisco Systems, Akron
EUT Descrip.:802.11b/g mini-PCI Card
EUT M/N:Orion 1200 D

Test Target:FCC 15.247

Mode Oper: Transmit with Omni Antenna

Test Equipment:

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

‘ T59; IN: 3245@1mj ‘ TE6Miteq924341 - | Agilent E4446A Analyzer .‘ ‘ -‘

W (2 ft) [T (2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak Measurements: Average M easur ements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Avg. HPF | Peak Avg PkLim |AvgLim Notes
dBuVvV dBuV/m| dBuV/m | dBuV/m
48.8 . - . 1.0 41.8 74.0 54.0 b mode, Low ch, V
432 . - . 1.0 36.2 74.0 54.0 b mode, Low ch,
46.9 . - . 1.0 . 43.0 74.0 54.0 8 b mode, Low ch,
43.5 . - . 1.0 39.6 74.0 54.0 3 b mode, Low ch,
44.4 . -45.] . 10 44.5 74.0 54.0 -9. b mode, Low ch,
41.1 X -45. . 1.0 . 41.2 74.0 54.0 . b mode, Low ch,
518 . -45.1 . 1.0 44.8 74.0 54.0 -9. b mode, Mid ch,
45.9 . -45. . 1.0 38.9 74.0 54.0 . b mode, Mid ch,
48.7 . - . 1.0 . 45.0 74.0 54.0 -9. b mode, Mid ch,
44.9 . - . 1.0 41.2 74.0 54.0 . b mode, Mid ch,

1.0 39.7 74.0 54.0 . b mode, Mid ch,
1.0 . 41.6 74.0 54.0 . b mode, Mid ch,
10 40.1 74.0 54.0 . b mode, High ch,
1.0 . 36.3 74.0 54.0 . b mode, High ch,
10 . 372 74.0 54.0 . b mode, High ch,
1.0 . 384 74.0 54.0 . b mode, High ch,
10 374 74.0 54.0 . b mode, High ch,
1.0 . 38.8 74.0 54.0 b mode, High ch,
1.0

TI<|TI<|T|< TS TI<|ITI<|ITIL|TILK|T

Measurement Frequency Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
Antenna Factor Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit
Cable Loss High Pass Filter
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agilent 11:28:118 Aug 19, 2003 L I Peak Search

Mkr1 2.357 73 GHz

Ref 127 dBpY #Atten 0 dB 57.69 dBpY Mext Pagk
#Peak

Mext Pk Right
Mext Pk Left

Min Search

1

Pk-Pk Search

hc.*'r‘.fr4'|'-,u.Irh,-'-"‘;I'h'\w.xnr.\,-.-!-\l'1|'L"‘-"-,'p4“-1,-'I.ﬂ'\""".t-..-.k\,a,.-:'|'?b.u.u'",.aX.,t.'.._f-"-_.i-.ﬂkw.v-‘u'rh.!-' :‘f.h-"u_ﬂ,dni}.l'l.{,-'ﬂ'.\-‘.lr‘n'

FTun Mkr @ CF

Swip

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
- Agilent 11:29:26 Aug 13, 2003 L | FPeak Search

Mkr1 2.344 27 GHz

Ref 127 dBpv #htten 0 dB 44.85 dBpv Mext Peak
#Peak

MNext Pk Right
MNext Pk Left

Min Search
Pk-Pk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1M #YBW 30 Hz Sweep 2.079 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agilent 11:33:17 Aug 19, 2003 L I Peak Search

Mkr1 2.390 00 GHz
Ref 127 dBpY #Atten 0 dB 66.85 dBuY Mext Pagk

#Peak
Next Pk Right

Mext Pk Left

Min Search

1 f
W il PPk Search

y |‘IP‘-\.|IFy.-QlU—jr-‘~i..,‘+l.‘»"Q'}vMﬁJ.f{Ir‘h'P‘"'I""lM1{h'i'«n.|i5,\,.(LI'\‘."*-.i‘.UI"NUP‘-"ﬂ-"l'u.-‘qg‘L'J‘JII\".'I““"’J““

FTun Mkr @ CF

Swip

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
- Agilent 11:33:58 Aug 13, 2003 L | FPeak Search

Mkr1 2.390 00 GHz

Ref 127 dBpv #htten 0 dB 50.17 dBpv Mext Peak
#Peak

MNext Pk Right
MNext Pk Left

Min Search
Pk-Pk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1M #YBW 30 Hz Sweep 2.079 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agilent 11:45:51 Aug 19, 2003 L I Peak Search

Mkr1 2.485 29 GHz
Ref 127 dBpY #Atten 0 dB 57.46 dBpY Mext Pagk

#Peak
Mext Pk Right
MNext Pk Left

Min Search

Pk-Pk Search

fllhjtd.,.-r..,u-,uﬂ_rJka.\fnl-.-‘_,~.,.\*4'\-Jr..-‘r-1..-a-.-'_N,;_-4.eag-r-‘-.w.,-r‘\,a,.p'.q-,-.'r-__\'v.-'-,-{L.r._.‘n1.u|r,{J.||.'-._n-1\\__._..I.n\.,m,.*r‘-\,’L-._‘

Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz 1”1?59
#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11g mode, Horizontal)
- Agilent 11:46:27 Aug 13, 2003 L | FPeak Search

Mkr1 2.483 83 GHz
Ref 127 dBpv #Atten 0 dB 44.91 dBpv Mext Peak
#Peak

Next Pk Right

Mext Pl Left

Iin Search

Fl-Fk Search

Wkr © CF

hlore

Start 2.483 50 GHz Stop 2.500 00 GHz 1012

#Res BW 1M #YBW 30 Hz Sweep 428.9 ms (601 pts)
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REPORT NO: 03U2181-1
EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003
FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

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

e Agilent 11:49:37 Aug 19, 2003

Ref 127 dBpY #Atten 0 dB
#Peak

T T
LA L T T T P

Swip

Start 2.483 50 GHz

Page 116 of 167

Mkr1 2.483 94 GHz
66.74 dBpv Mext Peak

Stop 2.500 00 GHz
VBW 1 MHz Sweep 1 ms (601 pts)

L | Peak Search

Next Pk Right
MNext Pk Left

Min Search
Flk-Fk Search

Mkr @ CF

Wore
1 of 2
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11g mode, Vertical)
- Agilent 11:50:17 Aug 13, 2003 L | FPeak Search

Mkr1 2.483 50 GHz

Ref 127 dBpv #htten 0 dB 48.02 dBpv Mext Peak
#Peak

Next Pk Right

Mext Pl Left

Iin Search

Fl-Fk Search

Wkr © CF

hlore

Start 2.483 50 GHz Stop 2.500 00 GHz 1012

#Res BW 1M #YBW 30 Hz Sweep 428.9 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HARMONICS AND SPURIOUS EMISSIONS (g NORMAL MODE)

08/19/03 High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:William Zhuang

Project #:03U2181-1

Company Name: Cisco Systems, Akron
EUT Descrip.:802.11b/g mini-PCI Card
EUT M/N:Orion 1200 D

Test Target:FCC 15.247

Mode Oper:Transmit with Omni Antenna

Test Equipment:

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

‘ T59; SIN: 3245@lmj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

W (2 1) M (@2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Avg. HPF | Peak Avg Pk Lim [AvgLim Notes
dBuVv dBuV/m | dBuV/m| dBuV/m | dBuV/m
45.8 . -45.1 X 1.0 44.4 38.8 74.0 54.0 - gmode, Low ch,
425 . -45.1 . 1.0 43.2 355 74.0 54.0 - gmode, Low ch,
39.6 . - . 1.0 47.6 35.8 74.0 54.0 - gmode, Low ch,
39.6 . - . 1.0 479 35.7 74.0 54.0 - g mode, Low ch,
459 X - . 1.0 52.1 46.0 74.0 54.0 . gmode, Low ch,
40.5 X - . 1.0 50.7 40.6 74.0 54.0 - gmode, Low ch,
46.7 . - . 1.0 455 39.8 74.0 54.0 - g mode, Mid ch,
455 . - . 1.0 45.1 38.5 74.0 54.0 - g mode, Mid ch,
39.1 . - . 1.0 46.8 35.4 74.0 54.0 - gmode, Mid ch,
39.1 . - . 1.0 473 35.3 74.0 54.0 - g mode, Mid ch,
459 X - . 1.0 51.9 46.1 74.0 54.0 . gmode, Mid ch,
40.5 X - . 1.0 50.1 40.7 74.0 54.0 - g mode, Mid ch,
46.7 . - . 1.0 47.6 39.7 74.0 54.0 - g mode, High ch,
46.6 . - . 10 46.3 39.6 74.0 54.0 - g mode, High ch,
39.0 . - . 1.0 47.0 35.4 74.0 54.0 - g mode, High ch,
39.5 . - . 1.0 484 36.0 74.0 54.0 - g mode, High ch,
39.7 X - . 1.0 479 40.0 74.0 54.0 - g mode, High ch,
39.6 X -45.1 . 1.0 48.8 39.9 74.0 54.0 - gmode, High ch,
1.0

i<z |T<|TI<|ITI<|ITI<|TI< | TIL|TI<

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  Marginvs. Peak Limit
Cable Loss HPF  High PassFilter
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

7.8.4. RADIATED EMISSIONS WITH 2.2 dBi DIPOLE ANTENNA

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)
e Agilent 10:13:30 Aug 19, 2003 L I Peak Search

Mkr1 2.343 33 GHz
Ref 127 dBpY #Atten 0 dB 56.96 dByY Mext Pagk

#Peak
Mext Pk Right
MNext Pk Left

Min Search

Pk-Pk Search

1
TRV LY Y }-".I1\.-.-"-\\'-.q‘..,J'l'~_i‘lF-_Ill"p\?"\'\'|‘-,n'*‘,'b-f.;‘.lIl-1,-'.'.-".Lq'-".,-/,""\;-!'J-‘i'-'I<"J'“.J'-.>'“|.l"!l"”.'Nt\J"f-'w‘h‘-‘-'n'm."-‘#‘ﬂ" i

FTun Mkr @ CF

Swip

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)
#- Agilent 10:14:20 Aug 13, 2003 L | FPeak Search

Mkr1 2.390 00 GHz
Ref 127 dBpv #Atten 0 dB 44.99 dBpv Mext Peak
#Peak

MNext Pk Right
MNext Pk Left

Min Search
Pk-Pk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1M #YBW 30 Hz Sweep 2.079 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agilent 10:07:09 Aug 19, 2003 L I Peak Search

Mkr1 2.337 47 GHz
Ref 127 dBpY #Atten 0 dB 57.99 dBpv Mext Pagk
#Peak

Next Pk Right

Mext Pk Left

Min Search

é Pk-Pk Search

IR R ST TR PR ""*V"-.—»a»i\‘A~.uu-"'w-\-‘*v-)'w'\.\-"u,-P'1-l-'n~'Ji-'-'-'-'p.&"n'-'-J""H".-‘l_r'fu“‘l‘-"-"*}"i""

o | Marker
swp 1 2.337470000 GHz
57.99 dBuV

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59
VBW 1 MHz Sweep 1 ms (601 pts)

Mkr @ CF
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
#- Agilent 10:08:58 Aug 13, 2003 L | FPeak Search

Mkr1 2.339 20 GHz

Ref 127 dBpv #htten 0 dB 45.71 dBpv Mext Peak
#Peak

MNext Pk Right
MNext Pk Left

Min Search
Pk-Pk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1M #YBW 30 Hz Sweep 2.079 s (601 pts)

Page 124 of 167

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: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
e Agilent 10:37:38 Aug 19, 2003 L I Peak Search

Mkr1 2.486 36 GHz
Ref 127 dBpY #Atten 0 dB 62.12 dBpv Mext Pagk

#Peak
Next Pk Right

Mext Pk Left

Min Search

vr.,ll'-*'p!'ﬂrj:h}-..4_.~.»+\_..~'H.4_,‘._h,!

|
u‘fr"""*"L'I""-""'*‘-"'-“-‘-.-‘.-‘ﬂ""n'»'.h_-\n;.J"-u1.-..L|,\}-1I,‘.‘.\,.-,»«-"-,-;‘Fu-’urf e et

Pk-Pk Search

Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz 1”1?59
#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11b mode, Horizontal)
- Agilent 10:38:32 Aug 13, 2003 L | FPeak Search

Mkr1 2.483 50 GHz

Ref 127 dBpv #htten 0 dB 47 .63 dBpv Mext Peak
#Peak

Next Pk Right

Mext Pl Left

Iin Search

Fl-Fk Search

Wkr © CF

hlore

Start 2.483 50 GHz Stop 2.500 00 GHz 1012

#Res BW 1M #YBW 30 Hz Sweep 428.9 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agilent 10:33:50 Aug 19, 2003 L I Peak Search

Mkr1 2.491 26 GHz

Ref 127 dBpY #Atten 0 dB 57.82 dBpv Mext Pagk
#Peak

Mext Pk Right
Mext Pk Left
Min Search

1

Pk-Pk Search

;J'1'\"‘.il_."-'J.(-‘-‘h'p\’I..\rr‘-‘\"h‘-i{‘LA"1'n.J."ljh,L—'l‘-\_|‘J"-z;1‘t»l'i\'-1..,!.l4..#-.‘,,'\a\Il_H'l.a\,,\_.vHH.-.1'-p..-|,'.\J.\.l+',\\-.H_.v-‘J_r‘._full"ul_ﬁ.ﬁjbﬂ'ﬂa-.

Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz 1”1?59
#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)
- Agilent 10:34:44 Aug 13, 2003 L | FPeak Search

Mkr1 2.485 56 GHz

Ref 127 dBpv #htten 0 dB 45.18 dBpv Mext Peak
#Peak

Next Pk Right

Mext Pl Left

Iin Search

Fl-Fk Search

Wkr © CF

hlore

Start 2.483 50 GHz Stop 2.500 00 GHz 1012

#Res BW 1M #YBW 30 Hz Sweep 428.9 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

08/19/03 High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:William Zhuang

Project #:03U2181-1

Company Name: Cisco Systems, Akron
EUT Descrip.:802.11b/g mini-PCI Card
EUT M/N:Orion 1200 D

Test Target:FCC 15.247

Mode Oper: Transmit with Dipole Antenna

Test Equipment:

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

‘ T59; SIN: 3245@lmj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

W (2 1) M (@2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Pk | Read Avg. HPF| Peak Avg Pk Lim [AvgLim Notes
dBuv dBuv dBuV/m | dBuV/m | dBuV/m | dBuV/m
59.4 49.1 . -45.1 . 1.0 52.4 42.1 74.0 54.0 - b mode, Low ch,
56.5 45.3 . -45.1 . 1.0 49.5 384 74.0 54.0 - b mode, Low ch,
54.6 453 X - ] 1.0 50.7 415 74.0 54.0 - b mode, Low ch,
53.1 38.8 X - . 1.0 492 34.9 74.0 54.0 - b mode, Low ch,
49.9 381 . - . 1.0 50.0 382 74.0 54.0 - b mode, Low ch,
480 381 . - . 1.0 481 382 74.0 54.0 - b mode, Low ch,
64.2 519 X - . 1.0 57.2 449 74.0 54.0 . b mode, Mid ch,
53.8 435 X - . 1.0 46.8 365 74.0 54.0 - b mode, Mid ch,
58.0 485 X - . 1.0 54.3 4.7 74.0 54.0 . b mode, Mid ch,
56.1 455 X - . 1.0 52.3 418 74.0 54.0 - b mode, Mid ch,
51.6 436 . - . 1.0 518 438 74.0 54.0 - b mode, Mid ch,
51.3 426 . - . 1.0 515 4238 74.0 54.0 - b mode, Mid ch,
61.8 49.8 X - . 1.0 54.8 4238 74.0 54.0 - b mode, High ch,
56.7 442 X - . 1.0 49.7 37.3 74.0 54.0 - b mode, High ch,
56.1 456 X - . 1.0 52.6 420 74.0 54.0 - b mode, High ch,
53.1 413 X - . 1.0 495 37.7 74.0 54.0 - b mode, High ch,
51.9 457 . - . 1.0 52.1 459 74.0 54.0 . b mode, High ch,
48.1 40.9 X -45.1 . 1.0 48.3 41.1 74.0 54.0 b mode, High ch,
1.0

TI<|TI<|T|I<|TISITIKIIIKITIKIIIKTIK

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  Marginvs. Peak Limit
Cable Loss HPF  High PassFilter
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agilent 10:20:33 Aug 19, 2003 L I Peak Search

Mkr1 2.390 00 GHz

Ref 127 dBpY #Atten 0 dB 61.78 dBpY Mext Pagk
#Peak

Mext Pk Right
Mext Pk Left

Min Search

) W Fk-Fk Search
YN RER T NI TR T NP T L ,a-,_.».«..r,.__v..m.ur‘u.:lu.Iu'..-!.-\k..‘“l"""'-.'—”‘

FTun Mkr @ CF

Swip

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
- Agilent 10:21:30 Aug 13, 2003 L | FPeak Search

Mkr1 2.390 00 GHz

Ref 127 dBpv #htten 0 dB 47 .68 dBpv Mext Peak
#Peak

MNext Pk Right
MNext Pk Left

Min Search
Pk-Pk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1M #YBW 30 Hz Sweep 2.079 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agilent 10:26:49 Aug 19, 2003 R T FPeak Search
Mkr1 2.390 00 GHz
Ref 127 dBpY #Atten 0 dB 58.42 dBpv MNext Peal

#Peak
Mext Pk Right
MNext Pk Left

Min Search

¢ Pk-Pk Search

i
_..,...\.l,-\,u_a\,‘;h._,fi.,-.\‘_.l,LN<.‘.,;,.{l.-';_|“\-J-.""""-'—-.1'u,t'-'\vn,n‘..1_.'|‘.-..,,1.-.,.._-,.-‘.M"~..-hb'P,-J.J,.&,___....-.\<,'-.I_rp1,{'N;_..}.Jr\.J|_-f‘,.H.-.-1"l_uf'.'.w~\."f-&“

FTun Mkr @ CF

Swip

Start2.310 00 GHz Stop 2.390 00 GHz 1”1?59

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
- Agilent 10:27:43 Aug 13, 2003 L | FPeak Search

Mkr1 2.337 60 GHz

Ref 127 dBpv #htten 0 dB 45.80 dBpv Mext Peak
#Peak

MNext Pk Right
MNext Pk Left

Min Search
Pk-Pk Search

Wkr © CF

hlore
1of2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1M #YBW 30 Hz Sweep 2.079 s (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agilent 10:43:05 Aug 19, 2003 L I Peak Search

Mkr1 2.484 35 GHz

Ref 127 dBpY #Atten 0 dB 63.75 dBpY Mext Pagk
#Peak

Mext Pk Right
Mext Pk Left

Min Search

1

;.I\lﬂ.l‘l‘."#'.h‘ll‘l‘.'u"{l

b L
H Iw'T*""J‘J‘fr’4‘,n"n."*ﬂlNﬁH-l"\lb'F\-|I|_I,UlIl.-.l\gllf?-.")""u.-"-"'.fl'r“'LN“'-—'J\"'.,J‘f'_,*-“.\I.,d."L,,‘u—1._.f,uh_.*-k.,r...-‘u"-.;_.'.lll, Pk-Pk Search

Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz Wore

1af2

VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11g mode, Horizontal)
#- Agilent 10:44:03 Aug 13, 2003 L | FPeak Search

Mkr1 2.483 50 GHz

Ref 127 dBpv #htten 0 dB 47.12 dBpv Mext Peak
#Peak

Next Pk Right

Mext Pl Left

Iin Search

Fl-Fk Search

Wkr © CF

hlore

Start 2.483 50 GHz Stop 2.500 00 GHz 1012

#Res BW 1M #YBW 30 Hz Sweep 428.9 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agilent 10:50:27 Aug 19, 2003 L I Peak Search

Mkr1 2.484 16 GHz
Ref 127 dBpY #Atten 0 dB 58.39 dBpY Mext Pagk
#Peak

Next Pk Right
MNext Pk Left

hin Search

.""l.P""*'I.|I|‘.J.I-'I"'4II’r4-l_l}.‘L.f-fu'..JIi.\|,I'*_|-‘-.<_,,|._,y'._*‘|,l*,H‘.}\.J'.',\5-1Aril,_‘J_,Hll4_‘|1*n.N9,.l\_.J\L.,y_H_|Ji'.f_u,i,_._An._h‘-‘.._,J‘*l-,-.u1._,-lJ'.J,.._._;.I,-....nll,_wll,,- Plerl sl

Mkr @ CF

Swip

Start 2.483 50 GHz Stop 2.500 00 GHz Wore

1af2

#Res BW 1 MH VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HIGH CH RESTRICTED, AV G (802.11g mode, Vertical)
- Agilent 10:51:22 Aug 13, 2003 L | FPeak Search

Mkr1 2.483 50 GHz

Ref 127 dBpv #htten 0 dB 45.72 dBpv Mext Peak
#Peak

Next Pk Right

Mext Pl Left

Iin Search

Fl-Fk Search

Wkr © CF

hlore

Start 2.483 50 GHz Stop 2.500 00 GHz 1012

#Res BW 1M #YBW 30 Hz Sweep 428.9 ms (601 pts)
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

HARMONICS AND SPURIOUS EMISSIONS (d NORMAL MODE)

08/19/03 High Frequency M easurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr:William Zhuang

Project #:03U2181-1

Company Name: Cisco Systems, Akron
EUT Descrip.:802.11b/g mini-PCI Card
EUT M/N:Orion 1200 D

Test Target:FCC 15.247

Mode Oper: Transmit with Dipole Antenna

Test Equipment:

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

‘ T59; SIN: 3245@lmj ‘ T86Miteq924341 | Agilent E4446A Analyzer j ‘

W (2 1) M (@2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak M easurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

Read Avg. HPF | Peak Avg Pk Lim [AvgLim Notes
dBuVv dBuV/m | dBuV/m| dBuV/m | dBuV/m
43.0 . -45.1 X 1.0 44.3 36.0 74.0 54.0 - gmode, Low ch,
39.8 . -45.1 . 1.0 424 329 74.0 54.0 - gmode, Low ch,
40.5 . - . 1.0 49.0 36.6 74.0 54.0 - gmode, Low ch,
39.3 . - . 1.0 478 35.4 74.0 54.0 - g mode, Low ch,
38.4 X - . 1.0 50.3 38.5 74.0 54.0 - gmode, Low ch,
37.1 X - . 1.0 494 37.2 74.0 54.0 - gmode, Low ch,
46.1 . - . 1.0 48.6 39.1 74.0 54.0 - g mode, Mid ch,
418 . - . 1.0 43.6 34.8 74.0 54.0 - g mode, Mid ch,
40.5 . - . 1.0 49.6 36.8 74.0 54.0 - gmode, Mid ch,
39.1 . - . 1.0 46.3 35.4 74.0 54.0 - g mode, Mid ch,
39.2 X - . 1.0 50.7 39.4 74.0 54.0 - gmode, Mid ch,
37.7 X - . 1.0 49.7 37.9 74.0 54.0 - g mode, Mid ch,
46.3 . - . 1.0 48.8 39.3 74.0 54.0 - g mode, High ch,
415 . - . 10 43.8 345 74.0 54.0 - g mode, High ch,
40.5 . - . 1.0 49.9 36.9 74.0 54.0 - g mode, High ch,
39.4 . - . 1.0 48.8 35.9 74.0 54.0 - g mode, High ch,
40.9 X - . 1.0 50.1 412 74.0 54.0 - g mode, High ch,
41.3 X -45.1 . 1.0 49.8 41.6 74.0 54.0 - gmode, High ch,
1.0

i<z |T<|TI<|ITIL|ITI<|TI<|TIL|TI<

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  Marginvs. Peak Limit
Cable Loss HPF  High PassFilter
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

7.8.5. RADIATED EMISSIONS WITH TWO 2.2 dBi DIPOLES (DIVERSITY
OPERATION) AND CO-LOCATED RADIATED EMISSIONS

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antennato 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 dominant transmitter is set to the worst case channel. The spurious emissions performance of the
dominant transmitter isinvestigated as the settings of the non-dominant transmitter are varied. Worst case
results are reported.

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 antennais scanned from 1 to 4 meters
above the ground plane to further maximize the emission. M easurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
The dominant transmitter is the 2.4 GHz radio. The non-dominant transmitter isthe 5 GHz radio. The

measurement results below are the worst case of stand-alone operation of the 2.4 GHz radio and
collocated operation of the 2.4 GHz radio with the 5 GHz radio.
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

RADIATED BACK PHOTO
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

WORST-CASE RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL), b MODE

LOW CH RESTRICTED, PEAK (Horizontal)
s Agilent 11:59:35 Aug 28, 2003 | Display

#Atten 6 dB 3. ! Full Screen

Display Line
7408 dBpY
Off

Limits»
]

,..-\. N P ———————————————
Sy e pere ey e e e Y YR PR PY | S I Ry e B e e Active Fctn
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

WORST-CASE HARMONICS AND SPURIOUS EMISSIONS, b MODE

Note: The 802.11b mode is worst-case compared to the 802.11g mode. Only worst-case results are
reported below.

08/28/03  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Yan Zheng

Project #: 03U2181

Company: Cisco Systems

EUT Descrip.:  802.11b /g Radio Module

EUT M/N: AIR-MP21G-A-K9/ AP1100

Test Target: FCC ClassB

Mode Oper: Transmit, Worst-case configuration of two Co-Located radios

Test Equipment:

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

‘ T73; SIN: 6717 @3m j ‘ T86 Miteq 924341 j ‘ Agilent E4446A Analyzer ‘ T117; ARA 18-26GHz; S/N:1013 j

- ‘

™ (2 ft) W (2~3ft) I (4~6ft) © (12ff) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak Measurements: Aver age M easur ements:
1MHz Video Bandwidth 10Hz Video Bandwidth

f Dist | Read Pk | Read Avg. HPF| Peak Avg Pk Lim [AvgLim
GHz | feet dBuv dBuV dBuV/m|dBuV/m| dBuV/m| dBuV/m

Channel 1 (2412MHz)
4824 | 98 | 556
4824 | 98 | 533
Channe 6 (2437MHz)
4.874 9.8 58.2
7.311 9.8 61.0
7.311 9.8 518
4874 9.8 545
Channe 11 (2462M HZ)
4.924 9.8 54.8
7.386 9.8 554
7.386 . 515
4.924 . 533

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 PassFilter
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REPORT NO: 03U2181-1
EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003
ECC ID: L DK102049

7.9.

RADIATED EMISSIONS BELOW 1 GHZ

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

ACOMPLIANC

E&£1F Monterey Road

; . Morgan Hill, CR 95637, T.5.A.
';'E Enginerring S rvice, Ink Telr (408 4563-0085
e Mg Pax: |408) 453-0EES
Data¥: 16 Flle#: EMIO3IT2181.ENI Date; DO-27-3003 Time: 17:44:12
Levd (dBuVin)
50 FCC CLAoo O
5
1_1_5 7
____jé i q g
I
i
30 124 41E L1 #05 1o
Frejuauy (YIHI)
{fdix ATE)
Trace: BEef Trace:
Condition: FOC CLABS B 3m CHAMEER 030304 1185 HCRIZOHTRL
Conmpary  CIGCE SYSTEME, AKRON
EUT O=pcription 902.11b/g mini-BC1 Card
Mode=l Humber : AIR-HPI1&-A-K8
Tegt Conligurtlon: EUT, IBN ThinkPad Laptcop,
Taater  Thaoh Hguyen
T=at Target = POC 15, Clams B
Moda of Operation: Ty Worst Cada.
Froject Ho : 032181
Page:
R=ad Frobe Cable Freamp Limit Owver
Fregq Laveal Facter Laga Factor Level Lina Limit Ranark
T MM: dBav dE e 48 dBuV/m dBuVim 28
1 38,730 17.25 16.464 0.59 Q.00 34,48 40.00 -5.52 Peak
2 83,350 29.72 6,08 0.85 Q.00 37,85 40.00 2.45 Paak
2 126.030 27.98 10.0B 1.0 0.00 23,08 43.50 -4.4l Peak
1 140,580 29.66 B.83 1.13 Q.00 39,63 43.50 B3 Paak
5 202,660 32.15 9.1 1.38 0.00 42,69 43.50 -0,8L Peak
& J68.520 29.37 11.87 1.52 0.00 42.85 45.00 1.15 Peak
T 470.3B0 Z=4.18 15.87 1.22 0.00 42.38 45.00 ~-3.6Z Pe=ak
] 706,110 15.43 1H.43 1.78 0.00 36,81 d46.00 -5.12 Peak
g B72.930 14.05 2Z0.3EB .15 0.oa 31T.58 45.00 -B.4Z P=ak
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REPORT NO: 03U2181-1
EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003
ECC ID: L DK102049

ACOMPLIANCE

S61F Monterey Road

: Morgan Hill, €A 25037, O.S.A.
'i': Engmarring Servics, inc, Tel: (408} 463-04B5
T Fax: (402} a63-05238
Dataf: 8§ Flle#: EWICIOZ181.EMT Dabe=: D8-Z7T-2003 Time: 1&:14:41
Lavd (dBuVa)
56 TCC CLRaT O
! 1]
— 5 E| g
4 _ = a
=
1E
tl3[l Ixd d1E [ ) Tla pLILI
Frequancy ([THI)
tAudic ATE)
Trace: Rzt Tracs:
Conditien: FCOC CLASE B 3m CHAMBER 030396 1145 VERTICAL
Company : CIBCO SYSTEMS, AKRON
EOT Demscripticn : BO2.1lb/q mini-FCT Card
Model Humber t ATR-MP21G-A-FE3
Test Configurcion: EUT, IEM ThiokFad Laptop,
Taster : Thanhk HNguoyen
Teat Targeat i+ FOC 15, Clasa B
Mode of Opesration: Tx worsk oase
Project Ho ¢ Dipzlel
Page;: 1
Read FProbe Cable Preamp Limit over
Freg Level Factor Loms Factor Lewvel Lin= Limit R=mark
T MHz  dBu¥ | dB | dE | dE dBuV/m dBuV/m  dE
1 201,650 31,93 .08 L.28 Q.00 42,35 43.50 -1.11 Peak
2 235,640 23,77 1l.02 L.a7 9.00 26.26 46.00 -%.74 Peak
e 168,620 25.B4 11.8eY L.62 9.00 32,33 456.00 -4§.68 Peak
4 337.4%0 20,71 13,02 L.a5 9,00 25,58 46,00 -10.42 Peak
5 171.440 17.69 13.84 L.96 Q.00 33.49 46.00 -13.51 Paak
& 4=85.340 3I0.69 15.32 2.15 Q.00 18.16 45.00 -T.84 P=ak
T 504.330 15.66 1E.60 Z2.31 Q.00 14.57 45.00 -11.43 P=ak
El 06,180 14.69 17,76 2,53 9,00 24,97 45,00 -11.03 Peak
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

7.10. POWERLINE CONDUCTED EMISSIONS

§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 limitsin 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.

Fregquency of Emission (MHz) Conducted Limit (dBuV)
Ouasi-peak Average
0.15-0.5 G tor 56 56 to 46
0.5-5 56 46
5-30 &l 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 datais recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module FCC ID: LDK 102049

6 WORST EMISSIONS

CONDUCTED EMISSIONSDATA (115VAC 60Hz)

Freq. Reading Closs | Limit EN B Margin Remark

(MH2) | PK (dBuV)| QP (dBuV) [AV (dBuV)| (dB) QP AV [QP(dB)|AV (dB)] L1/L2
0.15 51.06 -- -- 0.00 65.94 55.94 -14.88 -4.88 L1
8.46 44.26 -- -- 0.00 60.00 50.00 | -15.74 | -5.74 L1
0.51 42.80 -- -- 0.00 56.00 46.00 | -13.20 | -3.20 L1
0.15 58.03 -- 21.64 0.00 65.94 55.94 -7.91 | -34.30 L2
0.25 51.92 -- 33.50 0.00 63.11 53.11 | -11.19 | -19.61 L2
7.98 43.00 -- 29.95 0.00 60.00 50.00 | -17.00 | -20.05 L2
6 Worst Data
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REPORT NO: 03U2181-1
EUT: 802.11 b/g MiniPCI Radio Module

AUGUST 29, 2003
FCC ID: LDK 102049

LINE 1 RESULTS

PGS MWUGLGIE MR CT
LL.=sa T

561F Montersy Road,
San Jose, CA 95037 USA
Tel: (408) 4632-0885
Fax: (408) 463-0888

7 File#:
Level (dBuV)

20

0202181 .EMI Date:

0B-27-2003 Time: 18:52:47

Compliance Certification Service

-10

Trace:
Project #
Test Engineer
Company

Model
Configuraticn

Target of Test
Voltage

2.
Frequency (MHz)

: D3Uzlsl

: Thanh Nguven

: CISCO SYSTEMS

: B02.11lb/g Mini-PCI card

: ATR-MP

: EUT/Laptop /AC Adapter/DC Power Supply
Mode of Cperation:
: FCC Class B

: 115Vac, &0Hz

: Line 1; PERK (Black), &AVE (Green)

Tx, worst case
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

LINE 2 RESULTS

5A1F Moobterey HRoad,
San Joge, TR 95037 US4

¥ 2 g naoring Servic, ine: Tel: (408) 461-08A5

10 W BT LT
L ZEA, e

Fax: (408]| 463-08B8

14 Filejg:
Lewel (dBui) Compliance Certification 8Bsrwvice

0202141 EMI Date: 08-27-2003 Time: 12:35:08

a0

l =I.i;\. 1

T
N
i

~10

Trace: 1:
Project #
Tast Engineer
Company

EUT

Model
Configuration

Target of Test
Voltage

i 10 ZQ
Fraegquancy (MHz|
Ref Tracea:

» 03T21A1

: Thanh HNguven

3 CISED SYSTEMS

: BD2.11bf/g Mini-PCI card

: AIR-MP

: EUT/Laptop fAC Rdapter/DC Power Supply
Mads of Cperabicn:
: FCOC Class B

: 115VWac, 60H=z

: Line 2 ; PERX [Black]l, BW3 {3reen]

Tx, worskt case
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REPORT NO: 03U2181-1 AUGUST 29, 2003
EUT: 802.11 b/g MiniPCI Radio Module ECC ID: L DK102049

8. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO

RADIATED RF MEASUREMENT SETUP

See separate photographs for each antenna type.
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO
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LINE CONDUCTED BACK PHOTO

END OF REPORT
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