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. GENERAL

1.1 Introduction

The following measurement report is submitted on behaf of Applicant in support of a wireless
LAN PC Card certification in accordance with Part 2 Subpart J and Part 15 Subpart A and C of the
Commission's Rules and Regulations.

1.2 Description of EUT

EUT : TeLLUSWLAN LAN PC Card
Model No. : C125S
Granted FCCID : PB6-02011

Frequency Range : 2412 GHz ~ 2.462GHz

Antenna Kit : 2MMCX connectors for 2 externa antennas
(2 sets of antennas tested: —
Ant. A: ACON Advanced Connector Inc.
Ant. B: Antenniques Corp. Ltd.)

Supported Channd: 11 Channel

Modulation Skill DBPSK, DQPSK, CCK
Power Type . Powered by the PCMCIA dot of the device
Applicant . TeLLUS GROUP CORPORATION.

4/F, 15 Industry E Rd. IX, Science-Based Industrid Park, Hanchu,
Tawan, R.O.C.
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1.3 Description of Support Equipment

In order to congtruct the minimum testing, following equipment were used as the support units.

Notebook#1
Type No.
Serid No.
FCCID

AC Adaptor
Mode No.
Seria No.
FCCID
Power Core
Power type

Monitor
Mode No.
Serid No.
FCCID

Power type
Power cord
Data cable

Walkman
Modd No.
Power type

Headset w/Mic
Mode No.
Power type
Data Cable

IBM

2626-11T
FX-11922-00109
DoC Approved

DELTA ELECTRONICS, INC.

02K 6549

11S2510035032AA004Y 0

DoC Approved

Non-shielded, Plastic hoods, with ferrite bead

100 ~ 240VAC, 50 ~ 60Hz;,1.2A / 16VDC, 3.36A

HP 15 Color Monitor

D2827A

KR91161717

C5F/NFCMC1518X

3872B039

100 ~ 240 VAC / 50 ~ 60 Hz, Switching
Shielded, 1.83m long, No ferrite core
Shielded, 1.46m long, with two ferrite cores

Aiwa
PR-4550
2 X AA batteries

MIC

MIC-03

Power by computer

Non-shielded, 1.6m length, No ferrite core

Report No.: T6915431
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USB Mouse
Mode No.
Serid No.
FCCID

Power type
Power Cable

L ogitech

M-BA47

LZE92250027

DoC Approved

4872A220

Powered by Computer

Shielded, 1.5m long, Plastic hoods, No ferrite bead

Report No.: T6915431
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1.4 Configuration of System Under Test

Power

Notebook

‘ Adaptor

P— st

Monitor

Headset USB  walkman
wimic Mouse

" To Located Remotely UTP Port “

Fig. 1 Configuration of system under test

The tests below are carried with the EUT transmitter set at high power in TDD mode. The testes are
covered by the uses of 2 sets of antennas and have been tested separately. The EUT is forced to select of
output power level and channel number by notebook computer using with the utility provided by the
manufacturer.

The setting up procedure was recorded in <Appendix A.>.

Report No.: T6915431
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15 Veify the Frequency and Channe

Channel Frequency (GHz)
1 2412
2 2417
3 2422
4 2.427
5 2432
6 2.437
7 2.442
8 2.447
9 2.452
10 2.457
11 2.462

Note:
1 Thisisfor surethat al frequencies arein 2.412GHz to 2.462GHz.

2.Section 15.31(m): Measurements on intentional radiators or receivers shal be performed at
three frequencies for operating frequency range over 10 MHz.
(The locations of these frequencies one near the top, one near the middle and one near the
bottom.)

After tests, the EUT operating frequencies are in 2.412GHz to 2.462GHz. So al the items as
followed in testing report are need to test these three frequencies:
Top: Channd — 1; Middle Channe — 6; Bottom: Channel — 11.

Report No.: T6915431
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1.6 Test Procedure

All measurements contained in this report were performed mainly according to the techniques
described in ANSI C63.4 (1992) and the pre-setup was written on Appendix A, the detail setup was
written on each test item.

1.7 Location of the Test Site

The radiated emissions measurements required by the rules were performed on the three-meter,
Anechoic Chamber (Registration Number: 93906) maintained by Training Research Co., Ltd.
1F, 255 Nanyang ., Shijr, Taipei Hsen 221, Taiwan, R.O.C. Complete description and measurement
data have been placed on file with the commission. The conducted power line emissions tests and other
test items were performed in a anechoic chamber also located at Training Research Co., Ltd.

255 Nanyang &., Shijr, Taipel Hsien 221, Taiwan, R.O.C. Training Research Co., Ltd. islised
by the FCC as a facility available to do measurement work for others on a contract basis.

1.8 General Test Condition

The conditions under which the EUT operates were varied to determine their effect on the
equipment's emission characteristics. The final configuration of the test system and the mode of
operation used during these tests were chosen as that which produced the highest emission levels.
However, only those conditions, which the EUT was considered likely to encounter in normal use were
investigated.

In test, they were set in high power and continuoudy transmitting mode that controlled by
notebook computer. The Ch01, Ch06 and Chll of EUT were al tested. The setting up procedure is
recorded on <Appendix A>.

Report No.: T6915431
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I. Section 15.203 : Antenna Requirement

The EUT equipped with 2 MMCX connectors for the external antennas. Such connectors, meet
the requirements on the Sect.15.203 as it fails the "Radio Shack Test". This means we cannot find this
connector commonly available in retail stores. In addition, the EUT is equipped no other connectors for the
extra antenna. The statement of cannot remove it freely without any tools from outside is not applied. This
complies with the Antenna requirement stated in Sect.15.203.
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[11. Section 15.207: Power Line Conducted Emissions for AC Powered Units

3.1 Test Condition & Setup

The power line conducted emission measurements were performed in an anechoic chamber. The
EUT was assembled on a wooden table, which is 80 centimeters high, was placed 40 centimeters from
the back-wall and at least 1 meter from the side-wall.

Power was fed to the EUT from the public utility power grid through a line filter and Line
Impedance Stabilization Networks (LISNS). The LISN housing, measuring instrumentation case, ground
plane, etc., were electrically bonded together at the same RF potential. The Spectrum anayzer (or EMI
receiver) was connected to the AC line through an isolation transformer. The 50-ohm output of the
LI1SN was connected to the spectrum analyzer directly. Conducted emission levels were in the CISPER
quasi-peak detection mode. The analyzer's 6 dB bandwidth was set to 9 KHz. No post-detector video
filter was used.

The spectrum was scanned from 450 KHz to 30 MHz. The physical arrangement of the test
system and associated cabling was varied (within the scope of arrangements likely to be encountered in
actual use) to determine the effect on the unit's emanations in amplitude and frequency. All spurious
emission frequencies were observed. The highest emission amplitudes relative to the appropriate limit
were measured and have been recorded in paragraph 2.4.

There isatest condition apply in this test item, the test procedure description as follow:

EUT transmit only:
Using the utility installed in the notebook computer to control the EUT through. Then making
access to the mode of continuous transmission and set testing channel and antenna kit. Three
channels were tested, one in the top (CHOL), one in the middlie (CHO6) and the other in bottom
(CH11).

The setting up procedure is recorded on <Appendix A>.

3.2 List of Test Instruments

Instrument Name Mode No. Brand Serid No. Lagt time Next time
EMI Receiver 8546A HP 3520A00242 06/29/02 06/29/03
RF Filter Section 85460A HP 3448A00217 06/29/02 06/29/03
LISN (EUT) LISN-01 TRC 9912-03,04 12/09/01 12/09/02
LISN (Support E))  LISN-01 TRC 9912-05 01/04/02 01/04/03
Switch/Control Unit  3488A HP N/A 11/20/01 11/20/02
(< 30MH2z)

Auto Switch Box ASB-01 TRC 99M4-01 11/20/01 11/20/02
(< 30MH2)

Report No.: T6915431
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3.3 Test configuration

Conducted Emissions Test Placement

Report No.: T6915431
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3.4 Test Result of Conducted Emissions
EUT gation transmit only
The following table shows a summary of the highest emissions of power line conducted
emissions on the LINE and NETURAL conductors of the EUT power cord.

|Tab|e1 Power Line Conducted Emissions (Channel 1, Transmitter Mode, Ant.A)|

Test Conditions: Tedingroom: Temperature: 22.5° C Humidity : 58 % RH
Teding gte : Temperature: 26.2 ° C Humidity : 67 % RH

Power Connected Emissions FCC Class B
Conductor | Frequency |Peak Amplitude| QP Amplitude | Limit Margin
(KH2) (dBp V) (dBu V) (dBp V) (dB)

489.00 44.28 48.00 -3.72

571.00 41.54 48.00 -6.46

604.00 42.56 48.00 -5.44

675.00 41.83 48.00 -6.17

Linel 759.00 42.43 48.00 -5.57
868.00 43.26 48.00 -4.74

984.00 43.31 48.00 -4.69

1249.00 42.71 48.00 -5.29

1365.00 41.09 48.00 -6.91

1635.00 40.76 48.00 -71.24

470.00 37.43 48.00 -10.57

493.00 44.66 48.00 -3.34

604.00 41.45 48.00 -6.55

650.00 36.89 48.00 -11.11

Line2 692.00 40.71 48.00 -7.29
754.00 41.04 48.00 -6.96

874.00 41.41 48.00 -6.59

984.00 40.78 48.00 -7.22

1249.0C 39.38 48.00 -8.62

1365.00 37.61 48.00 -10.39

NOTE:

1. Margin = Peak Amplitude - Limit
2. A "+" dgninthe margin column means the emission is OVER the Class B Limit
and "-" sign of means UNDER the Class B limit

Report No.: T6915431
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440
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|Tab|e2 Power Line Conducted Emissions (Channel 1, Transmitter Mode, Ant.B)|

Test Conditions: Tedingroom: Temperature: 22.5° C Humidity : 58 % RH
Tedingdte : Temperaure: 26.2 ° C Humidity : 67 % RH

Power Connected Emissions FCC Class B
Conductor | Frequency |Peak Amplitude| QP Amplitude | Limit Margin
(KH2) (dBp V) (dBu V) (dBu V) (dB)

458.00 44.25 48.00 -3.75

572.00 42.85 48.00 -5.15

624.00 41.21 48.00 -6.79

684.00 45.05 48.00 -2.95

Linel 710.00 42.28 48.00 -5.72
759.00 43.12 48.00 -4.88

894.00 41.54 48.00 -6.46

1248.0C 41.81 48.00 -6.19

1384.00 42.34 48.00 -5.66

1835.00 44.35 48.00 -3.65

485.00 37.42 48.00 -10.58

492.00 44.25 48.00 -3.75

609.00 46.31 48.00 -1.69

684.00 42.34 48.00 -5.66

Ling2 689.00 42.31 48.00 -5.69
779.00 42.64 48.00 -5.36

846.00 44.32 48.00 -3.68

978.00 41.54 48.00 -6.46

1384.00 39.45 48.00 -8.55

1563.00 38.42 48.00 -9.58

Report No.: T6915431
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|Tab|e3 Power Line Conducted Emissions (Channel 6, Transmitter Mode, Ant. A)|

Test Conditions: Tedingroom: Temperature: 22.5° C Humidity : 55.8 % RH
Teding gte : Temperature: 26.2 ° C  Humidity : 67 % RH

Power Connected Emissions FCC Class B
Conductor | Frequency |Peak Amplitude| QP Amplitude | Limit Margin
(KH2) (dBp V) (dBu V) (dBu V) (dB)

489.00 44.42 48.00 -3.58

604.00 42.33 48.00 -5.67

754.00 42.57 48.00 -5.43

868.00 43.59 48.00 -4.41

Ling1 984.00 43.78 48.00 -4.22

1249.00 42.83 48.00 -5.17

1357.00 41.02 48.00 -6.98

1635.00 39.73 48.00 -8.27

1769.00 39.41 48.00 -8.59

3470.00 40.09 48.00 -7.91

493.00 44.29 48.00 -3.71

604.00 40.89 48.00 -7.11

658.00 41.94 48.00 -6.06

688.00 38.43 48.00 -9.57

Line2 754.00 40.76 48.00 -7.24

769.00 40.64 48.00 -7.36

868.00 41.37 48.00 -6.63

984.00 40.53 48.00 -7.47

1266.00 40.11 48.00 -7.89

1365.00 38.18 48.00 -9.82

*The reading amplitudes are all under limit.

Report No.: T6915431
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|Tab|e4 Power Line Conducted Emissions (Channel 6, Transmitter Mode, Ant. B)|

Test Conditions:  Tedingroom: Temperature: 22.5° C Humidity : 55.8 % RH

Teding dte : Temperature: 26.2° C Humidity : 67 % RH
Power Connected Emissions FCC Class B
Conductor | Frequency [Peak Amplitude| QP Amplitude | Limit Margin
(KH2) (dBu V) (dBu V) (dBu V) (dB)

462.00 41.21 48.00 -6.79

464.00 42.18 48.00 -5.82

512.00 44.59 48.00 -3.41

531.00 43.05 48.00 -4.95

Lire1 876.00 41.25 48.00 -6.75
914.00 42.25 48.00 -5.75

1358.00 44.58 48.00 -3.42

1631.00 45.24 48.00 -2.76

1688.00 43.41 48.00 -4.59

1786.00 4421 48.00 -3.79

447.00 41.25 48.00 -6.75

486.00 43.58 48.00 -4-42

526.00 44.32 48.00 -3.68

546.00 45.21 48.00 -2.79

Ling2 795.00 42.18 48.00 -5.82
857.00 44.35 48.00 -3.65

943.00 41.26 48.00 -6.74

1284.0C 43.24 48.00 -4.76

1416.0C 43.24 48.00 -4.76

1865.00 43.58 48.00 -4.42

*The reading amplitudes are all under limit.

Report No.: T6915431
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|Tab|e5 Power Line Conducted Emissions (Channel 11, Transmitter Mode,Ant.A)|

Test Conditions: Tedingroom: Temperature: 22.5° C Humidity : 55.8 % RH

Teding gte : Temperature: 26.2 ° C  Humidity : 67 % RH
Power Connected Emissions FCC Class B
Conductor | Frequency |Peak Amplitude| QP Amplitude | Limit Margin
(KH2) (dBp V) (dBu V) (dBu V) (dB)

493.00 44.86 48.00 -3.14

604.00 41.92 48.00 -6.08

663.00 40.80 48.00 -7.20

759.00 42.00 48.00 -6.00

Linel 868.00 43.19 48.00 -4.81
984.00 42.98 48.00 -5.02

1249.00 42.59 48.00 -5.41

1357.00 41.04 48.00 -6.96

1635.00 39.96 48.00 -8.04

3490.00 40.02 48.00 -7.98

489.00 44.12 48.00 -3.88

604.00 40.33 48.00 -7.67

754.00 40.39 48.00 -7.61

868.00 41.13 48.00 -6.87

Ling2 984.00 41.13 48.00 -6.87
1249.00 39.71 48.00 -8.29

1365.00 36.75 48.00 -11.25

1623.00 38.39 48.00 -9.61

3490.00 38.18 48.00 -9.82

4740.0C 37.52 48.00 -10.48

*The reading amplitudes are all under limit.
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|Tab|e6 Power Line Conducted Emissions (Channel 11, Transmitter Mode,Ant.B)|

Tegt Conditions:  Tedingroom: Temperature: 22.5° C Humidity : 55.8 % RH
Teding dte : Temperature: 26.2° C Humidity : 67 % RH
Power Connected Emissions FCC Class B
Conductor | Frequency |[Peak Amplitude| QP Amplitude | Limit Margin
(KH2) (dBu V) (dBu V) (dBu V) (dB)

381.00 38.24 48.00 -9.76

408.00 41.58 48.00 -6.42

451.00 42.28 48.00 -5.72

562.00 39.51] 48.00 -8.49

Lire1 607.00 43.58 48.00 -4.42
954.00 41.35 48.00 -6.65

1284.00 44.25 48.00 -3.75

1354.00 43.20 48.00 -4.80

1427.00 4421 48.00 -3.79

1648.00 41.59 48.00 -6.41

394.00 37.13 48.00 -10.87

428.00 39.24 48.00 -8.76

488.00 42.21] 48.00 -5.79

583.00 43.12 48.00 -4.88

Ling2 593.00 40.23 48.00 -71.77
678.00 43.29 48.00 -4.71

864.00 44.95 48.00 -3.05

961.00 40.38 48.00 -7.62

1162.00 39.24 48.00 -8.76

1275.00 42.61 48.00 -5.39

*The reading amplitudes are all under limit.
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V. Section 15.247 (a): Technical description of the EUT

Based on the Section 2.1, Direct Sequence Systemis a spread spectrum system in which the carrier
has been modulated by a high speed spreading code and an information data stream. The high speed code
sequence dominates the “modulating function” and is the direct cause of the wide spreading of the
transmitted signal. In the operational description demonstrates the operation principles of the baseband
processor employed by the EUT, shows that which is a complete DSSS baseband processor and meets the

definition of the Direct Sequence Spread Spectrum System.

Report No.: T6915431
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V . Section 15.247(a)(2): Bandwidth for Direct Sequence System.

5.1 Test Condition & Setup

The transmitter bandwidth measurements were performed by the contact manner. The EUT was
st to transmit continuoudly, aso various channels were investigated to find the maximum occupied
bandwidth.. The output of the EUT was connected to the spectrum analyzer. The bandwidth of the
fundamental frequency is observed by the spectrum anayzer with 100kHz RBW and 100kHz VBW.

5.2 Test Instruments Configuration

Spectrum
Andyzer
(RBW:100kHz;
VBW: 100kHz2)

EUT

Test Configuration of Bandwidth for Direct Sequence System

P.S.: Notebook computer to control the EUT at maximal power output and channel Number and set
antenna kit

5.3 List of Test Instruments
Instrument Name  Modd No. Brand Serid No. Last time Next time
Spectrum Analyzer 8592A HP 3003AD1401 01/02/02 01/01/03

Report No.: T6915431
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5.4 Test Result of Bandwidth

Bandwidth of Channd 1
Bandwidth ;1215 MHz
Theminn6dBBW atleas : 500 KHz

Bandwidth of Channd 6
Bandwidth : 12.00 MHz
Themin.6dBBWatleas : 500 KHz

Bandwidth of Channd 11

Bandwidth : 12.00 MHz

Themin.6dBBW alees : 500KHz

Note:

1.The data in the above table are summarizing the following atachment spectrum analyzer hard
copy.
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Bandwidth of Channel 1: 12.15 MHz

: 2 Jun 11, 2002
Le 10018 MERs 12,18 Ws

s
2F 10.0 ¢ #AT 20 @8 .50 @

DVTER 2.41269 o §PAN 20.00 Wz
S L s V0 100 iNg 0P 20.0 miee

Report No.: T6915431
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440



Test REPOI  —=--mmmmmemem e e e e e e e e e e 24/52

Bandwidth of Channel 6: 12.00 MHz

THilL
r
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Bandwidth of Channel 11: 12.00 MHz

5101029 JUN 41, 002 AKRs 12.00 mnz
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APTD

SELLECT
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VI. Section 15.247(b): Power Output

6.1 Test Condition & Setup

EUT

1. The output of the transmitter is connected to the BOONTON RF Power Meter.

BOONTON
4532
RF Power Meter

2. The cdlibration is performed before every test. The values of the output power of the EUT will

shown in the dBm directly are the transmitter output peak power. Recording as follows.
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6.2 List of Test Instruments

Instrument Name Modd No. Brand Seria No.
RF Power Meter 4532 BOONTON 117501
6.3 Test Result

Formula:

Signa generator + |Cable losg = Output peak power

Power Meter Cable Limit
_ Output peak power
Channd Reading L oss
dBm dBm (DSS) dBm mwW
CH1 12.58 2.34 100mw 14.92 31.05
CH6 12.43 2.33 100mw 14.76 | 29.92
CH11 11.78 2.28 100mw 14.06 | 25.47

Note:

The limit is vary according to the equipment class, listed below:
1. Digitd Transmisson Sysem (DTS): 100mwW

2. Spread Spectrum Transmitter (DSS): 1W
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| .ISection 15.247(c): Spurious Emissions (Radiated)

7.1 Test Condition & Setup

The EUT was placed in an anechoic chamber and scanned at 3meter distance to determine its
emission characteristics. The physical arrangement of the EUT was varied (within the scope of
arrangements likely to be encountered in actua use) to determine the effect on the unit's emanations in
amplitude, directivity, and frequency. The exact system configuration, which produced the highest
emissions was noted so it could be reproduced later during the fina tests. This was done to ensure that
the final measurements would demonstrate the worst-case interference potential of the EUT.

Final radiation measurements were made on a three-meter, anechoic chamber. The EUT system
was placed on a nonconductive turntable, which is 0.8 meters height, top surface 1.0 x 1.5 meter.

The spectrum was examined from 30 MHz to 1000 MHz using an Hewlett Packard 85460A EMI
Receiver, Schaffner whole range Bi-Log antenna (Modd No.. CBL6141A) is used to measure
frequency from 30 MHz to 1GHz.The fina test is used the spectrum HP 85460A and spectrum was
examined from 1GHz to 18GHz using an Hewlett Packard 8564E Spectrum Analyzer, EMCO Horn
Antenna (Modd 3115) for 1G ~ 18GHz.

At each frequency, the EUT was rotated 360 degrees, and the antenna was raised and lowered
from one to four meters to find the maximum emission levels. Measurements were taken using both
horizontal and vertical antenna polarization.

Appropriate preamplifiers were used for improving sensitivity and precautions were taken to avoid
overloading or desensitizing the spectrum analyzer. There are two spectrum analyzers use on this testing,
HP 85460A for frequency 30MHz to 1000MHz, and 8564E for frequency 1GHz to 18GHz. No
post-detector video filters were used in the test. The spectrum analyzer's 6dB bandwidth was set to
120KHz (spectrum was examined from 30 MHz to 1000 MHz)and the analyzer was operated in
guasi-peak mode. Also, the spectrum anayzer's 6 dB bandwidth was set to 1 MHz (spectrum was
examined from 1GHz to 18GHz) and the analyzer was operated in the peak and average mode. There is
atest condition apply in this test item, the test procedure description as the following:

EUT transmit only:

Using the utility ingtdled in the Notebook computer to control the EUT through Ethernet hub. Then
making access to the mode of continuous transmission. Three channels is tested, one in the top (CHO1),
one in the middle (CH06) and the other in bottom (CH11).

With the transmitter operating from a AC source and using the internal of EUT, radiates spurious
emissions faling within the redricted bands of 15.209 were measured at operating frequencies
corresponding to low, mid and high channdlsin the 2400 ~ 2483.5 MHz band.

The actual field intendity in decibels referenced to 1 microvolt per meter (dBnV/m) is determined
by algebraicaly adding the measured reading in dBnV, the antenna factor (dB), and cable loss (dB) at
the appropriate frequency.
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For_frequency between 30MHz to 1000M Hz

Fla (dBuV/m) = Fir (dBnmV) — Correction Factors

Fla : Actud Fdd Intengty

FIr : Reading of the Fidd Intengty

Correction Factors = Antenna Factor + Cable Loss— Amplifier Gain

For frequency between 1 GHzto 18 GHz

Fla (dBmV/m) = Fir (dBnV) + Correction Factor

Fla : Actual Fed Intengty

FIr : Reading of the Fidd Intengty

Correction Factors = Antenna Factor + Cable Loss — Amplifier Gain
The setting up procedure is recorded on Appendix A.

7.2 Lig of Test Instruments

[nstrument Name Model No. Brand Seria No. Last time  Next time
EMI Receiver 8546A HP 3520A00242 06/29/02  06/29/03
RF Filter Section 85460A HP 3448A00217 06/29/02  06/29/03
Bi-log Antenna CBL6141A Schaffner 4206 03/09/02  (03/09/03
Switch/Control Unit 3488A HP N/A 11/20/01  11/20/02
(> 30MH2)

Auto Switch Box ASB-01 TRC 9004-01 11/20/01  11/20/02
(> 30MH2)

Spectrum Analyzer 8564E HP US36433002  08/01/01  08/01/02
Microwave Preamplifier ~ 83051A HP 3232A00347 08/0/01  08/01/02
Horn Antenna 3115 EMCO 9704 — 5178 08/0/01  08/01/02
Anechoic Chamber (cable calibrated together) 05/20/02  05/20/03
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7.3 Test Instruments Configuration

g ¥
o
st

goaiE

Rear View of the Test Configuration

Thetest configuration for frequency between 1GHz to 18GHz is same as above.
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74 Test Result of Spurious Radiated Emissions

EUT'stransmit only
The highest peak values of radiated emissions form the EUT at various antenna heights, antenna

polarizations, EUT orientation, etc. The worse case (high gain antenna) are recorded on the following.

FCCID

EUT

PB6-02011
TeLLUSWirelessLAN PC Card

Test Conditions:

Table 5 Radiated Emissions for 30MHz

Tedting room : Temperature: 202 ° C  Humidity : 63 % RH

Teding gte

1GHz[CH 1, Horizontal, Ant.A]

Temperature : 234 ° C  Humidity : 71 % RH

Radiated Correction | Corrected FCCClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin
(MHZ) | (dBnmV/m) |  (m) () (dB) (dBmV/m) | (dBmv/m) | (dB)
132.000 14.32 1.00 24 -14.88 29.20 4350| -14.30
266.091 12.68 1.00 87 -16.33 20.01 46.00 -16.99
389.807 11.88 1.00 14 -20.30 32.18 46.00 -13.82
637.993 3.76 1.00 76 -25.81 29.57 46.00 -16.43
681.992 4.21 1.00 67 -26.53 30.74 46.00 -15.26
Note:

1. Margin = Corrected Amplitude — Limit.
2.Peak Amplitude — Correction Factors = Corrected Amplitude
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Table 6 Radiated Emissions for 30MHz 1GHz[CH 1, Vertical, Ant. A]
Radiated Correction | Corrected FCC ClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin
(MH2) | (dBnVv/m) | (M) (") (dB) (dBmv/m) | (dBmv/m) | (dB)
60.313 13.96 1.03 113 -10.90 24.86 40.00 -15.14
131.99 11.88 244 151 -14.28 26.16 43.50 -17.34
259.820 14.32 244 47 -16.73 31.05 46.00 -14.95
307.996 13.79 101 62 -17.79 31.58 46.00 -14.42
389.810 13.00 1.03 45 -19.94 32.94 46.00 -13.06
500.039 13.74 1.02 16 -23.31 37.05 46.00 -8.95

Table 7 Open Field Radiated Emissions for 1GHz

18GHz [Channel 1, Horizontal, Ant.A]

Radiated Corrected | FCC Class B (3m)
Emission Amplitude

Frequency| Amplitude | Ant. H.| Table Peak Averag Limit Margin

(GH2) | (@BmV/im) | (m) | (°) e | peak | Ave | (dB)
2.036 48.82 1.00 91| 4882 ---| 74.0 ---| -25.18
2413 104.39 1.00 267| 104.39
*4.076 46.27 1.00 83| 46.27 ---| 74.0{ 53.9 -7.63
6.114 42.77 1.00 164| 42.77 ---| 74.0 ---| -31.23
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Table 8 Open Field Radiated Emissions for 1GHz ~ 18GHz [Channel 1, Vertical, Ant.A]

Radiated Corrected | FcC ClassB (3m)
Emission Amplitude
Frequency| Amplitude |Ant.H.| Table | ,  |Averag Limit Margin
(H2) (@dBmv/im) | (m) | (°) e | Peak | Ave. | (dB)
2.036 5412 1.00| 274| 54.12| 50.24| 740/ 539 -19.88

2413 109.14 1.00 48| 109.14

*4.076 4961 1.00 81| 4961 ---| 740/ 53.9 -4.29

6.114 40771 1.00 168| 40.77 ---| 74.0 ---| -33.23

Note:
1. Margin = Corrected - Limit.
2. Peak Amplitude + Correction Factor = Corrected
3. The* * * means restricted bands.

4. Asdated in Section 15.35(b), for any frequencies above 1000MHz, radiated limits shown are based
upon the use of measurement instrumentation employing an average detector function. As the
results of our tet, the peak amplitudes are already below the FCC limit. Thus the average
amplitudes of the rest are omitted.
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Table 9 Radiated Emissions for 30MHz

1GHz[CH 1, Horizontal, Ant. B]

Radiated Correction | Corrected FCCClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin

(MHZ) | (dBnmV/m) | (m) () (dB) (dBmV/m) | (dBmv/m) | (dB)
137.145 13.25 1.00 36 -14.92 28.17 43.50 -15.33
276.024 11.56 1.00 134 -17.35 28.91 46.00 -17.09
340.245 11.67 1.00 58 -21.13 32.80 46.00 -13.20
638.547 5.36 1.00 67 -25.94 31.30 46.00 -20.06
697.264 5.83 1.00 5 -27.24 33.07 46.00 -12.93

Table 10 Radiated Emissions for 30MHz

1GHz[CH 1, Vertical, Amt. B]

Radiated Correction | Corrected FCC ClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin
(MH2) | (dBmV/m) | (m) (°) (dB) (dBnV/m) | (dBmVv/m) | (dB)
68.349 1358  1.04 53 -11.54 25.12 40.00| -15.14

150.269 13.24 2.44 210 -14.68 27.92 43.50 -15.58
269.318 15.23 244 334 -16.98 32.21 46.00 -13.79
320.168 15.21 1.01 13 -18.54 33.75 46.00 -12.25
376.315 14.56 1.00 254 -20.64 35.20 46.00 -10.80
512.749 14.35 1.04 7 -23.86 38.21 46.00 -7.79
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Table 11 Open Field Radiated Emissions for 1GHz

Radiated Corrected | FcC ClassB (3m)
Emission Amplitude
Frequency| Amplitude | Ant. H. | Table Peak Averag Limit Margin
(GH2) | (dBmvim) | (m) | (°) e | peak | Ave. | (@B)
2.416 90.24 1.00 8 90.24 --- --- ---
*4.076 44.94 1.00 274 44.94 74.0 539 -89.6

Table 12 Open Field Radiated Emissions for 1GHz

Radiated Corrected FCC ClassB (3m)
Emission Amplitude

Frequency| Amplitude | Ant. H. | Table Peak Averag Limit Margin
(GH2) | (dBmV/im) | (m) | (°) € | peak | Ave | (@B)
2.038 4988 1.00| 328/ 4988 740 | -2412
2.416 103.74  1.00 17| 103.74
*4.080 46.44  1.00 24| 46.44 740 539| -7.46
*4.825 39.61] 1.00] 119 39.61 740 539 -14.29
7.238 4394 1.00 84| 43.94 740 ---| -30.06

18GHz [Channel 1, Horizontal, Ant.B]

18GHz [Channel 1, Vertical, Ant.B]

Report No.: T6915431
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440



Test Report

Table 13 Radiated Emissions for 30MHz

1GHz[CH 6, Horizontal, Ant.A]

Radiated Correction | Corrected FCC ClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin

(MH2) | (dBnV/m) | (m) () (dB) (dBmv/m) | (dBmv/m) | (dB)
138.238 6.60 1.00 74 -15.05 21.65 4350 -21.85
266.092 12.54 1.00 85 -16.33 28.87 46.00 -17.13
389.806 11.65 1.00 7 -20.30 31.95 46.00 -14.05
480.038 6.33 1.00 122 -22.34 28.67 46.00 -17.33
681.993 4,12 1.00 69 -26.53 30.65 46.00 -15.35

Table 14 Radiated Emissions for 30MHz

1GHz[CH 6, Vertical, Ant.A]

Radiated Correction | Corrected FCC ClassB
Emission Factors | Amplitude (3m)
Freguency| Amplitude | Ant. H. | Table Limit Margin
(MH2) | (dBmV/m) | (m) (°) (dB) (dBmv/m) | (dBmv/m) | (dB)
30.721 6.39 1.00 39 -23.19 29.58 40.00| -10.42
60.315 14.14 1.00 27 -10.90 25.04 40.00 -14.96
132.00 12.02 2.43 o7} -14.28 26.30 4350 -17.20
307.996 13.74 1.00 30 -17.79 31.53 46.00| -14.47
389.810 13.03 1.00 44 -19.94 32.97 46.00f -13.03
500.039 14.20 1.00 75 -23.31 37.51 46.00 -8.49
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Table 15 Open Field Radiated Emissions for 1GHz

18GHz [Channel 6, Horizontal, Amt. A]

Radiated Corrected FCC ClassB (3m)
Emission Amplitude

Frequency| Amplitude | Ant. H.| Table Peak Averag Limit Margin
(GH2) | (dBmvim) | (m) | (°) € | peak | Ave. | (@B)
2.062 46.46) 1.00 84| 46.46 740, ---| -27.54
2.439 102.92] 1.00|  279| 102.92
*4.124 4561 1.00 5| 45.61 740 539 -829
6.191 4227/ 1.00 89| 4227 740, --| -3L.73

Table 16 Open Field Radiated Emissions for 1GHz

Radiated Corrected | FCC ClassB (3m)
Emission Amplitude

Frequency| Amplitude |Ant.H.| Table | ,  |Averag Limit Margin

(H2) (@BmVv/im) | (m) | (°) e | Peak | Ave. | (dB)
2.036 54.12 1.00 274 54.12| 50.24| 74.0 539 -19.88
2413 109.14 1.00 48| 109.14 --- --- ---
*4.076 49.61 1.00 81| 49.61 74.0 539 -4.29
6.114 40.77 1.00 168| 40.77 74.0 ---| -33.23

18GHz [Channel 6, Vertical, Ant. A]
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Table 17 Radiated Emissions for 30MHz

1GHz[CH 6, Horizontal, Ant.B]

Radiated Correction | Corrected FCCClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin

(MHZ) | (dBnmV/m) | (m) () (dB) (dBmV/m) | (dBmv/m) | (dB)
134.546 5.12 1.00 27 -15.00 20.12 4350 -23.38
248.526 11.24 1.00 68 -16.24 27.48 46.00 -18.52
381.384 10.84 2.53 124 -19.24 30.08 46.00 -15.92
452.103 7.02 1.00 34 -21.07 28.09 46.00 -17.91
653.017 6.12 1.00 6 -24.85 30.97 46.00 -15.03

Table 18 Radiated Emissions for 30MHz

1GHz[CH 6, Vertical, Amt. B]

Radiated Correction | Corrected FCC ClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin
(MH2) | (dBmV/m) | (m) (°) (dB) (dBnV/m) | (dBmVv/m) | (dB)
35.168 6.48 242 84 -22.10 28.58 40.00 -11.42
70.415 15.65 1.00 246 -11.05 26.70 40.00 -13.30
154.058 13.16 1.00 25 -15.21 28.37 43.50 -15.13
321.416 1441 2.43 8 -17.92 32.33 46.00 -13.67
418.165 14.58 1.00 1 -21.55 36.13 46.00 -9.87
534.063 15.68 1.00 68 -25.14 40.82 46.00 -5.18
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Table 19 Open Field Radiated Emissions for 1GHz

Radiated Corrected FCC ClassB (3m)
Emission Amplitude
Frequency| Amplitude | Ant. H.| Table Peak Averag Limit Margin
(GHz) | (dBmV/m) | (m) | (°) € | peak | Ave. | (@B)
2.063 4634 1.00 197| 46.34 740, ---| -27.66
2.437 88.62] 1.00 64| 88.62
4.124 4444 1.00 8| 44.44 740 ---| -2956

Table 20 Open Field Radiated Emissions for 1GHz

Radiated Corrected FCC ClassB (3m)
Emission Amplitude

Frequency| Amplitude | Ant. H. | Table Peak Averag Limit Margin

(GH2) | (dBmVv/m) | (m) | (°) e | peak | Ave | (dB)
2.063 48.87 1.00 81| 48.87 74.0 ---| -25.13
2.437 102.55 1.00 137| 102.55
*4,124 45.11 1.00 264 45.11 74.0 539 -8.79
4.873 42.27 1.00 55| 42.27 740 539 -11.63
7.310 4511 1.00 7| 4511 74.0 ---| -28.89

18GHz [Channel 6, Horizontal, Ant.B]

18GHz [Channel 6, Vertical, Ant.B]
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Table 21 Radiated Emissions for 30MHz

1GHz[CH 11, Horizontal, Ant.A]

Radiated Correction | Corrected FCCClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin
(MHZ) | (dBnmV/m) | (m) () (dB) (dBmV/m) | (dBmv/m) | (dB)
132.00 12.48 3.93 22 -14.88 27.36 43.50 -16.14
265.00 6.70 1.00 84 -16.34 23.04 46.00 -22.96
307.998 11.71 1.00 36 -17.97 29.68 46.00 -16.32
389.696 7.56 1.00 79 -20.30 27.86 46.00 -18.14
480.036 4.05 243 153 -22.34 26.39 46.00 -19.61
681.992 3.13 243 49 -26.53 29.66 46.00f -16.34

Table 22 Radiated Emissions for 30MHz

1GHz [CH 11, Vertical, Ant.A]

Radiated Correction | Corrected FCC ClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin
(MH2) | (dBnVv/m) | (M) (") (dB) (dBmv/m) | (dBmv/m) | (dB)
30.720 6.74|  1.00 92 -23.19 29.93 40.00| -10.07
60.314 13.70 1.00 8 -10.90 24.60 40.00 -15.40
131.998 11.75 243 92 -14.28 26.03 43.50 -17.47
259.821 13.85 243 10 -16.73 30.58 43.50 -15.42
389.810 11.32 1.00 48 -19.94 31.26 46.00 -14.74
500.040 13.65 1.00 69 -23.31 36.96 46.00 -9.04
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Table 23 Open Field Radiated Emissions for 1GHz

Radiated Corrected FCC ClassB (3m)
Emission Amplitude

Frequency| Amplitude | Ant. H.| Table Peak Averag Limit Margin
(GH2) | (dBmV/im) | (m) | (°) e | peak | Ave. | (dB)
2.463 103.35] 1.00 167| 103.35
*4.177 43.44) 1.00 58| 43.44 740 539| -10.46
6.263 4394 1.00] 130 43.94 740, ---| -30.06
*7.387 4494  1.00 97| 44.94 740 539 -8.96

Table 24 Open Field Radiated Emissions for 1GHz

Radiated Corrected | FCC ClassB (3m)
Emission Amplitude
Frequency| Amplitude |Ant.H.| Table | ,  |Averag Limit Margin
(H2) (@BmVv/im) | (m) | (°) e | Peak | Ave. | (dB)
2.085 50.22 1.00 80| 50.22 740 539 -23.78
2.465 108.60f 1.00 9| 108.60 --- --- ---
*4.177 49.27 1.00 45| 49.27 74.0 539 -4.63
6.263 41 .44 1.00 221 41.44 74.0 ---| -32.56
*7.391 43.77 1.00 37 43.77 74.0f 539 -10.13

18GHz [Channel 11, Horizontal, Amt. A]

18GHz [Channel 11, Vertical, Ant. A]
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Table 25 Radiated Emissions for 30MHz

1GHz[CH 11, Horizontal, Ant.B]

Radiated Correction | Corrected FCCClassB
Emission Factors | Amplitude (3m)
Frequency| Amplitude | Ant. H. | Table Limit Margin

(MHZ) | (dBnmV/m) | (m) () (dB) (dBmV/m) | (dBmv/m) | (dB)
145.246 13.05 1.00 58 -15.32 28.37 43.50 -15.13
272.545 7.56 1.00 136 -16.82 24.38 46.00 -21.62
297.165 11.48 1.00 294 -16.51 27.99 46.00 -18.01
347.151 7.10 1.00 23 -18.12 25.22 46.00 -20.78
512.154 4.34 1.00 77 -24.26 28.60 46.00 -17.40
667.153 2.76 1.00 153 -26.25 29.01 46.00| -16.99

Table 26 Radiated Emissions for 30MHz

1GHz[CH 11, Vertical, Amt. B]

Radiated Correction | Corrected FCC ClassB
Emission Factors | Amplitude (3m)
Freguency| Amplitude | Ant. H. | Table Limit Margin
(MH2) | (dBmV/m) | (m) (°) (dB) (dBmv/m) | (dBmv/m) | (dB)
51.528 6.81 1.00 8 -15.15 21.96 40.00| -1831

121.584 15.24 1.00 216 -14.86 30.10 4350 -13.40
158.197 13.16 2.46 128 -15.08 28.24 4350 -15.26
251.085 11.56 1.00 2 -16.41 27.97 4350 -1553
406.981 11.85 1.00 238 -19.16 31.01 46.00 -14.99
529.046 13.84 1.00 54 -23.67 37.51 46.00 -8.49
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Table 27 Open Field Radiated Emissions for 1GHz

Radiated Corrected FCC ClassB (3m)
Emission Amplitude

Frequency| Amplitude | Ant. H.| Table Peak Averag Limit Margin

(GH2) | (dBmVIm) | (m) (°) e Peak | Ave | (dB)
2.088 46.37 1.00 54 46.37 74.0 ---|  -27.63
2.462 88.81 1.00 138| 88.81
*4.177 43.00 1.00 13| 43.00 740 539 -10.90
*7.391 42.83 1.00 94| 42.83 74,0 539 -11.07

Table 28 Open Field Radiated Emissions for 1GHz

Radiated Corrected FCC ClassB (3m)
Emission Amplitude

Frequency| Amplitude | Ant. H. | Table Peak Averag Limit Margin
(GH2) | (dBmV/im) | (m) | (°) € | peak | Ave | (@B)
2.088 4946  1.00 84| 49.46 740 ---| -2454
2.462 102.61] 1.00  145| 102.61
*4.177 4461  1.00 29| 4461 740/ 539 -9.29
*4.926 41.94 1.00] 173 41.94 740 539 -11.96
*7.387 4461 1.00 65| 44.61 740 539 -9.29

18GHz [Channel 11, Horizontal, Ant.B]

18GHz [Channel 11, Vertical, Ant.B]
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7.5 Test Result of Bandedge

If any 100 kHz bandwidth outside these frequency bands, the radio frequency power that is
produced by the modulation products of the spreading sequence, the information sequence and the carrier
frequency shall be either at least 20 dB below that in any 100 kHz bandwidth within the band that

contains the highest level of the desired power or shall not exceed the general levels specified id
§ 15.209(a),

We perform this section by the conducted manner, the RBW is set to 100kHz and VBW>RBW.
We d made the observation up to 10™ harmonics and the criterion is all the harmonic/spurious
emissions must be 20dB below the highest emission level measured. If the emissions fdl in the
restricted bands stated in the Part15.205(a) must also comply with the radiated emission limits
specified in Part15.209(a).

The following pages show our observations referring to the channd 1 and 11 respectively.

Test Condition & Setup: same as 3.1
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Channd 01

qatBa 04k JUN 11, 2002

l.t.' -8 &b OAT 20 @B ~43.09 ¢ -

2.3097% Nz
-49.09 da

NTER 2.00000 ez Al §50.00 Waz
e th _ETTPT™ VBN 109 imz ”ﬂl’ 0.9 miee

#Thisisthe hard copy of our bandedge measurement of channd 1.
1. Theloberight by the fundamenta sde is dready 20dB below the highest emission leve.
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Channel 11

5100128 JUN 11. 2002
r'g-r -.5 dis §AT 20 @B

RARKER
ARPTD

SELECT
SRR

RARKER &
gn ory

: L] ..h——_“_—-—J
LTI ™ SPAN 100.0 Mz
Wil 100 g Ve 100 1Nz S0P 3.0 maee

#Thisisthe hard copy of our bandedge measurement of channel 11.
1. Thelobe right by the fundamental sideis dready 20dB below the highest emission levd.
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VI | ISection 15.247(d): Power Spectral Density

8.1 Test Condition & Setup

The tests below are running with the EUT transmitter set at high power in TDD mode . The EUT
is needed to force sdlection of output power level and channel number. While testing, the EUT was set
to transmit continuoudly and to be tested by the contact manner with the spectrum analyzer.

The attachments below show our observation.

8.2 Ted Instruments Configuration

Spectrum
Andyzer
(RBW:3kHz
VBW: 10kHz)

EUT

Test Configuration of Power Spectral Dendty

P.S.: Notebook computer to control the EUT at maximal power output and channel Number and set
antenna kit

8.3 List of Test Instruments
Instrument Name  Modd No. Brand Serid No. Last time Next time
Spectrum Analyzer 8592A HP 3003AD1401 01/02/02 01/01/03
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84  Test Result of Power spectral density
The following table shows a summary of the highest power out of UT.
Channel Frequency Ppr CF Ppqg Limit | Margin
(GH2) (dBm) (dB) (dBm) (dB) (dB)

CH 01 2412 -13.57 -1.80| -11.77 8.00f -19.77
CH 06 2.437 -13.46 -1.85| -11.61 8.00] -19.61
CH11 2.462 -13.69 -1.93| -11.76 8.00| -19.76

Note:

1. Ppr: spectrum read power density (using peak search mode),
PpQg: actual peak power density in the spread spectrum band.
2.Ppq = Ppr + |Cable Loss|
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Channel 01

2 JUN 11, 2002
IEI 182009 MER 2.4424040 on2
8er 10.0 d #AT 20 4B -13.57 dhs

‘u‘:'"...‘_..._. A

i " E—é
VENTER 2.412400% on: $PAN $00.0 iz
SRES B 5.0 g VBN 10 KNz MNP 1N e
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Channel 06
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‘.;f 10.0 ds #AT 20 4B

PEM |

B
i g
Loa8)

JENTER 24074078 ELH
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=18.46 dir AR
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Channel 11

1, 2002
.;_nm!l JUN 1 MR 2.4624833 SN2

$r 10.0 d» AT 20 @B *13.69 o pm
- . - - . - : : MRITE &

RAx
NOLD A

. . B 5 ] ]
ey e e L e L LR L T e R L R R T T Bt
‘ :: I'E ' :
" ’
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Appendix A

Setting up Procedure

1. TheEUT isinserted into a“ded” that has been inserted into the PCMCIA dot of the Notebook for
providing a platform for testing. The specific sets of antennas are (namely Ant. A) connected into
the antenna jack on the side of the EUT, once for a set of antennas.

2. Use the utility that is given by the manufacturer operating under the WindowsXP to control the
EUT's in continuous transmission.

3. Then making access to the mode of continuous transmission and set testing channel. The test is
performed under those specific conditions.

4. Thetestesis repeated with the other set of antennas named Ant. B.
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