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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001

1. VERIFICATION OF COMPLIANCE

COMPANY NAME:  Frg Internationa Computer, Inc.
118, Nan-Lin Road, Taishan Haang,
243 Tape Hien, Tawan, R. O. C.
CONTACT PERSON: Herman Chien/ Manager
TELEPHONE NO: (02) 2908-0302

EUT DESCRIPTION: 2.4GHz Direct Sequence Spread Spectrum Data Transceiver for
Notebook computer Built-in Mini PCI wirelessLAN

MODEL NAME: VERSA L320
DATE TESTED: Augugt 15, 2001 ~ August 28, 2001
LIMIT APPLY TO: FCC PART 15 SECTION 15.247
TECHNICAL LIMITS TEST RESULT
Minimum 6dB Bandwidth@ > 500kHz Passed
RF Power Output < 1 Watt Passed
Out of Band Measurements Passed
DSSS Power Density < 8dBm @ 3kHz bandwidth Passed
Processng Gain of aDSSS > 10dB Passed
LIMIT APPLY TO: FCC PART 15 SECTION 15.205/SECTION 15.209
Restricted Band of Operation | Passed
LIMIT APPLY TO: FCC PART 15 SECTION 15.209 (15.109)
Radiated Emission Limits | Passed
LIMIT APPLY TO: FCC PART 15 SECTION 15.207
AC Line Conducted Emission | Passed
The above equipment was tested by Compliance Engineering Services Inc. for compliance with
the requirements set forth in CFR 47 PART 15 SUBPART C. Thissaid equipment inthe
configuration described in this report show that maximum emission levels emanating from
equipment are within the compliance requirements.

Approved By

RICK YEO / EMC MANAGER
COMPLIANCE ENGINEERING SERVICES
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001

2. DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

Product Notebook Computer Built-in Mini PCI Wireless LAN
Model No. VERSA L320

Power Supply X\gu:dﬁ?;rmov , Ouput: 19V, 3.16A

Frequency Range 2.400GHz — 2.462GHz

Local OSC. / Location 2060 ~ 2110MHz

Channe Spacing 5MHz

Transmit Power 15dBm

Modulation Technigue |DSSS (CCK; DQPSK; DBPSK)

Radio Technique Direct Sequence spread Spectrum

Number of Channels 11

Operating Mode Point-to-Point
Air data Rate 11Mbps
Antenna 50 Ohms/ omni — direction

3. TEST LOCATION

All emissions tests were performed at:
Compliance Engineering Services, Inc.

No. 199, CHUNG SHENG ROAD

HSIN TIEN CITY, TAIPEI, TAIWAN, R.O.C.

CES has site descriptions on file with the FCC for 10 and 3 meter site configurations. CESisa
NVLAP accredited facility.

Radiated emissions from the digital portion of the EUT were performed on site E, one of the 10
meter Sites.
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REPORT NO.01E9714

FCC ID: EUNMPC13A

DATE: September 08, 2001

4. DESCRIPTION OF TEST MODES

The EUT (Notebook Computer built-in mini PCl wireless LAN) has been tested under operating

condition.

Software used to control the EUT for staying in continuous transmitting and receiving mode is

programmed.

Channel, 6 and 11 with 11Mbps highest data rate are chosen for testing.

5. SUPPORT EQUIPMENT

Device Type M anufactur er M odel Number Serial No. FCCID/DoC | Description
MONITOR SAMSUNG SYNCMASTER N/A DOC Shlelded,_1.8m

980P Two Ferrite core

Un-Shidded, 1.4m
LCD MONITOR | SAMSUNG 170MP N/A DOC Two Eerrite core
MOUSE LOGITECH M-BES8 LZA10752403 DOC Un-Shidlded, 1.8m
MOUSE LOGITECH M-S34 LZE02353706 DZ1L.211029 Un-Shidlded, 1.8m
MOUSE LOGITECH M-BES8 LZA10752862 DOC Un-Shidlded, 1.4m
MODEM DATATRONICS | 2496CF N/A DOC Shidded, 1.4m
PRINTER HP 2225C 2550540697 BS46XU2225C | Shidded, 1.8m
IEEE 1394 MO FUJTSU MDF3064EE 05002981 DOC Shidded, 1.5m
IEEE 1394 MO FUJTSU MDF3064EE 05003225 DOC Shidlded, 1.5m
EAR. & MIC. E.SENSE MSB-206 N/A N/A Un-Shidlded, 2.3m
TELEPHONE
LINE TELTONE TLS4A-01 N/A DOC Un-Shidlded, 2.0m
SIMULATOR
* Notebook NEC VERSA L320 N/A EUNMPC13A | Built-in Mini PC
wireless LAN
Remark: “ * “ means Equipment Under Test.
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REPORT NO.01E9714

FCC ID: EUNMPC13A

DATE: September 08, 2001

6. TEST PROCEDURESAND TEST RESULTS
RADIATED EMISSIONS (GENERAL REQUIREMENTYS)

TEST REQUIREMENT: 15.205

M easurement Equipment Used:

Equipment Model No. Serial No. Cal. Due.
Advantest Spectrum Analyzer R3271A 85060321 01/03/2002
HP Spectrum Analyzer 8566B 2937A06102 06/06/2002
HP Spectrum Analyzer 85662A 2848A18276 06/06/2002
HP Quasi-Peak Detector 85650A 2811A01439 06/07/2002
HP pre-amplifier 8449B 3008A00965 10/03/2001
EMCO Horn Antenna 3115 5761 02/23/2002
EMCO Horn Antenna 3116 2487 08/24/2002
Huber + Suhner low loss cable SUCOFLEX 104 N/A N/A
HP High Pass Filter 84300-80038 R9812 08/01/2002
Test Set-Up:

Ground plane
A
high passfilter
1-2 meters
\ l
turntable )\
v preamplifier
tenna
- I
Fig. 1 o
spectrum analyzer

Test Procedures
1. The EUT was placed on a wooden table on the outdoor ground
plane. The search antennawas placed 3 or 1meter fromthe EUT. The EUT antennawas
mounted vertically as per normal installation.
2. The turntable was slowly rotated to locate the direction of maximum emission at each emission
falling in the restricted bands of 15.205.
3. Once maximum direction was determined, the search antenna was raised and lowered in both
vertical and horizontal polarizations. The maximum readings so obtained are recorded in the data
listed below.
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REPORT NO.01E9714

FCC ID: EUNMPC13A

DATE: September 08, 2001

Test Results: Refer to attached tabular data sheets

15.205 Radiated Emissions

Operation Mode: Transmitting Test Date:  August 27, 2001
Fundamental Frequency:  2412MHz (CH 1) Test By: Bill Huang
Temperature 30 Humidity : 65%
Freg. Reading| AF |Closs|Pre-amp | Filter | Dist Leve Limit | Margin | Mark Pol Az | Height
(MHz) (dBuVv) |(dBuV)| (dB) | (dB) dB | dB |(dBuV/m) | FCC B| (dB) | (PIQ/A) | (H/V) | (Deg) | (Meter)
4824.29* 5737 | 338 | 7.0 35.2 1 | -95| 5447 | 7400 | -19.53 P ImV | 30 1.2
4824.29* 46.85 | 338 | 7.0 35.2 1 | -95| 4395 | 54.00 | -10.05 A ImV | 30 1.2
7237.53 65.06 | 36.9 | 9.0 34.6 1 | -95| 5886 | 7400 | -15.14 P ImV | 30 1.2
7237.53 4478 | 36.9 | 9.0 34.6 1 | -95| 4758 | 5400 | -6.42 A ImV | 30 1.2
9647.887 4525 | 383 | 93 | 3475 1 | -95| 4960 | 74.00 | -24.40 P ImV | 330 | 13
9647.887 3569 | 383 | 93 | 3475 1 | -95| 4960 | 54.00 | -24.40 A ImV | 330 | 13
12059.93* 39.2 | 116 | 344 1 | -95 74.00
12059.93* 39.2 | 116 | 344 1 | -95 54.00
14471.97* 415 | 125 | 335 1 | -95 74.00
14471.97* 415 | 125 | 335 1 | -95 54.00
16884.01 40.0 | 140 | 332 1 | -95 74.00
16884.01 40.0 | 140 | 332 1 | -95 54.00
19296.05* 452 | 170 | 313 1 | -95 74.00
19296.05* 452 | 170 | 313 1 | -95 54.00
21708.09 450 | 180 | 30.8 1 | -95 74.00
21708.09 450 | 180 | 30.8 1 | -95 54.00
24120.13 459 | 21.0| 30.0 1 | -95 74.00
24120.13 459 | 21.0| 30.0 1 | -95 54.00
Note:
1. Measurement was up to 10" harmonic, Remark “---" means that the emissions level is too low to be measured.

2. AF: Antenna Factor, Closs: Cable Loss, PreeAmp: Preamp gain, Filter: High Pass Filter Insertion

Loss (3.5GHz) Dist: Correction to extra plate reading to 3m specification distance 1M measurement distance: -9.5dB
3. Analyzer setting P(Pesk): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz,

4, Remark “*” means that Restricted band.
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001
Operation Mode: Transmitting Test Date:  August 27, 2001
Fundamental Frequency:  2412MHz (CH 1) Test By: Bill Huang
Temperature 30 Humidity : 65%
Freg. Reading| AF |Closs|Pre-amp | Filter | Dist Leve Limit | Margin | Mark Pol Az | Height
(MHz) (dBuVv) |(dBuV)| (dB) | (dB) dB | dB |(dBuV/m) | FCC B| (dB) | (PIQ/A) | (H/V) | (Deg) | (Meter)
4824.29* 5895 | 338 | 7.0 35.2 1 | 95| 56.056 | 74.00 | -17.95 P ImH | 30 1.2
4824.29* 4588 | 338 | 7.0 35.2 1 | -95| 4298 | 54.00 | -11.02 A ImH | 30 1.2
7237.53 5744 | 36.9 | 9.0 34.6 1 | -95| 6024 | 74.00 | -13.76 P ImH | 30 1.3
7237.53 46.3 36.9 | 9.0 34.6 1 | -95| 4910 | 5400 | -4.9 A ImH | 30 1.3
9647.887 4435 | 383 | 93 | 3475 1 | -95]| 4870 | 7400 | -25.3 P ImH | 330 | 1.3
9647.887 3878 | 383 | 93 | 3475 1 | -95| 4313 | 54.00 | -10.87 A ImH | 330 | 1.3
12059.93* 392 | 116 | 344 1 | -95 74.00
12059.93* 392 | 116 | 344 1 | -95 54.00
14471.97% 415 | 125 | 335 1 | -95 74.00
14471.97% 415 | 125 | 335 1 | -95 54.00
16884.01 400 | 140 | 332 1 | -95 74.00
16884.01 400 | 140 | 332 1 | -95 54.00
19296.05% 452 | 170 | 313 1 | -95 74.00
19296.05% 452 | 170 | 313 1 | -95 54.00
21708.09 450 | 180 | 308 1 | -95 74.00
21708.09 450 | 180 | 308 1 | -95 54.00
24120.13 459 | 21.0 30 1 | -95 74.00
24120.13 459 | 21.0 30 1 | -95 54.00
Note:
1. Remark “---" means that the emissions level istoo |ow to be measured.

2. AF: Antenna Factor, Closs: Cable Loss, PreeAmp: Preamp gain, Filter: High Pass Filter Insertion Loss (3.5GHz )

Dist: Correction to extra plate reading to 3m specification distance 1M measurement distance: -9.5dB

3. Analyzer setting P (Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
4, Remark “*” means that Restricted band.
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001
Operation Mode: Transmitting Test Date:  August 27, 2001
Fundamental Frequency:  2437MHz (CH 6) Test By: Bill Huang
Temperature 30 Humidity : 65%
Freg. Reading| AF |Closs|Pre-amp | Filter | Dist Leve Limit | Margin | Mark Pol Az | Height
(MHz) (dBuVv) |(dBuV)| (dB) | (dB) dB | dB |(dBuV/m) | FCC B| (dB) | (PIQ/A) | (H/V) | (Deg) | (Meter)
4874.25* 4848 | 338 | 7.0 35.2 1 | -95| 4558 | 74.00 | -28.42 P Imv | 30 1.2
4874.25* 36.09 | 338 | 7.0 35.2 1 | -95| 3319 | 54.00 | -20.81 A Imv | 30 1.2
7309.85 5209 | 36.9 | 9.0 34.6 1 | -95| 5489 | 74.00 | -19.11 P ImV | 330 | 1.2
7309.85 40.6 36.9 | 9.0 34.6 1 | -95| 4340 | 54.00 | -10.60 A ImV | 330 | 1.2
9748.08 385 | 104 | 34.75 1 |-95 74.00
9748.08 385 | 104 | 34.75 1 | -95 54.00
12185.10% 39.25 | 11.7 | 34.2 1 | -95 74.00
12185.10% 39.25 | 11.7 | 34.2 1 | -95 54.00
14622.12 410 | 130 | 335 1 | -95 74.00
14622.12 410 | 130 | 335 1 | -95 54.00
17059.14 430 | 142 | 331 1 | -95 74.00
17059.14 430 | 142 | 331 1 | -95 54.00
19496.16* 452 | 170 | 313 1 | -95 74.00
19496.16* 452 | 170 | 313 1 | -95 54.00
21933.18 450 | 180 | 308 1 | -95 74.00
21933.18 450 | 180 | 308 1 | -95 54.00
24370.20 459 | 21.0| 300 1 | -95 74.00
24370.20 459 | 21.0| 300 1 | -95 54.00
Note:
1. Remark “---" means that the emissions level istoo |ow to be measured.

2. AF: Antenna Factor, Closs: Cable Loss, PreeAmp: Preamp gain, Filter: High Pass Filter Insertion Loss (3.5GHz) Dist:
Correction to extra plate reading to 3m specification distance 1M measurement distance: -9.5dB

3. Analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
4, Remark “*” means that Restricted band.
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001
Operation Mode: Transmitting Test Date:  August 27, 2001
Fundamental Frequency:  2437MHz (CH 6) Test By: Bill Huang
Temperature : 30 Humidity : 65 %
Freg. Reading| AF |Closs|Pre-amp | Filter | Dist Leve Limit | Margin | Mark Pol Az | Height
(MHz) (dBuVv) |(dBuV)| (dB) | (dB) dB | dB |(dBuV/m) | FCC B| (dB) | (PIQ/A) | (H/V) | (Deg) | (Meter)
4874.25* 50.83 | 338 | 7.0 35.2 1 | -95| 4793 | 74.00 | -26.07 P ImH | 30 1.2
4874.25* 41.06 | 338 | 7.0 35.2 1 | -95| 3816 | 54.00 | -15.84 A ImH | 30 1.2
7309.85% 5393 | 369 | 9.0 34.6 1 | -95| 56.73 | 74.00 | -17.27 P ImH | 330 | 1.3
7309.85% 4262 | 369 | 9.0 34.6 1 | 95| 4542 | 5400 | -858 A ImH | 330 | 1.3
9748.08 385 | 104 | 34.75 1 |-95
9748.08 385 | 104 | 34.75 1 | -95
12185.10¢ 39.25 | 11.7 | 34.2 1 | -95
12185.10¢ 39.25 | 11.7 | 34.2 1 | -95
14622.12 410 | 130| 335 1 | -95
14622.12 410 | 130| 335 1 | -95
17059.14 430 | 142 | 331 1 | -95
17059.14 430 | 142 | 331 1 | -95
19496.16 452 | 17.0| 31.0 1 | -95
19496.16 452 | 17.0| 31.0 1 | -95
21933.18 450 | 180 | 30.8 1 | -95
21933.18 450 | 180 | 30.8 1 | -95
24370.20 459 | 21.0| 300 1 | -95
24370.20 459 | 21.0| 300 1 | -95
Note:
1. Remark “---" means that the emissions level istoo |ow to be measured.

2. AF: Antenna Factor, Closs: Cable Loss, PreeAmp: Preamp gain, Filter: High Pass Filter Insertion Loss (3.5GHz)
Dist: Correction to extra plate reading to 3m specification distance 1M measurement distance: -9.5dB

3. Analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
4, Remark “*” means that Restricted band.
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001
Operation Mode: Transmitting Test Date:  August 27, 2001
Fundamental Frequency:  2462MHz (CH 11) Test By: Bill Huang
Temperature : 30 Humidity : 65 %
Freg. Reading| AF |Closs|Pre-amp | Filter | Dist Leve Limit | Margin | Mark Pol Az | Height
(MHz) (dBuVv) |(dBuV)| (dB) | (dB) dB | dB |(dBuV/m) | FCC B| (dB) | (PIQ/A) | (H/V) | (Deg) | (Meter)
4924.05* 4975 | 338 | 7.1 35.2 1 | 95| 46.95 | 74.00 | -27.05 P ImH | 30 1.2
4924.05* 3565 | 338 | 7.1 35.2 1 | 95| 3285 54 -21.15 A ImH | 30 1.2
7386.0¢ 4856 | 369 | 9.0 34.6 1 | 95| 5136 74 -22.64 P ImH | 330 | 1.3
7386.0¢ 39.72 | 369 | 9.0 34.6 1 | 95| 4552 54 -11.48 A ImH | 330 | 1.3
9848.02 385 | 104 | 347 1 |-95
9848.02 385 | 104 | 347 1 | -95
12310.04* 39.25 | 11.7 | 34.0 1 | -95
12310.04* 39.25 | 11.7 | 34.0 1 | -95
14772.06 410 | 130 | 332 1 | -95
14772.06 410 | 130 | 332 1 | -95
17234.08 430 | 142 | 331 1 | -95
17234.08 430 | 142 | 331 1 | -95
19696.1* 452 | 17.0| 31.0 1 | -95
19696.1* 452 | 17.0| 31.0 1 | -95
22158.12* 450 | 180 | 30.8 1 | -95
22158.12* 450 | 180 | 30.8 1 | -95
24620.14 459 | 21.0| 300 1 | -95
24620.14 459 | 21.0| 300 1 | -95
Note:
1. Remark “---" means that the emissions level istoo |ow to be measured.

2. AF: Antenna Factor, Closs: Cable Loss, PreeAmp: Preamp gain, Filter: High Pass Filter Insertion Loss (1.0dB)
Dist: Correction to extra plate reading to 3m specification distance 1M measurement distance: -9.5dB

3. Analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
4, Remark “*” means that Restricted band.
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001
Operation Mode: Transmitting Test Date:  August 27, 2001
Fundamental Frequency:  2462MHz (CH 11) Test By: Bill Huang
Temperature : 30 Humidity : 65 %
Freg. Reading| AF |Closs|Pre-amp | Filter | Dist Leve Limit | Margin | Mark Pol Az | Height
(MHz) (dBuVv) |(dBuV)| (dB) | (dB) dB | dB |(dBuV/m) | FCC B| (dB) | (PIQ/A) | (H/V) | (Deg) | (Meter)
4924.05* 5042 | 338 | 7.1 35.2 1 | -95| 4762 | 74.00 | -26.38 P ImvV | 1.2 30
4924.05* 4325 | 338 | 7.1 35.2 1 | -95| 3945 | 54.00 | -14.55 A ImvV | 1.2 30
7386.0¢ 4993 | 369 | 9.0 34.6 1 | -95| 5173 | 74.00 | -22.27 P ImV | 1.3 | 330
7386.0¢ 39.48 | 369 | 9.0 34.6 1 | -95| 4128 | 54.00 | -12.72 A ImV | 1.3 | 330
9848.02 385 | 104 | 347 1 |-95
9848.02 385 | 104 | 347 1 | -95
12310.04* 39.25 | 11.7 34 1 | -95
12310.04* 39.25 | 11.7 34 1 | -95
14772.06 410 | 130 | 332 1 | -95
14772.06 410 | 130 | 332 1 | -95
17234.08 430 | 14.2 33 1 | -95
17234.08 430 | 14.2 33 1 | -95
19696.1* 452 | 17.0| 31.0 1 | -95
19696.1* 452 | 17.0| 31.0 1 | -95
22158.12* 450 | 180 | 30.8 1 | -95
22158.12* 450 | 180 | 30.8 1 | -95
24620.14 459 | 21.0 30 1 | -95
24620.14 459 | 21.0 30 1 | -95
Note:
1. Remark “---" means that the emissions level istoo |ow to be measured.

2. AF: Antenna Factor, Closs: Cable Loss, PreeAmp: Preamp gain, Filter: High Pass Filter Insertion Loss (3.5GHz) Dist:
Correction to extra plate reading to 3m specification distance 1M measurement

3. Analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
4, Remark “*” means that Restricted band.
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REPORT NO.01E9714

FCC ID: EUNMPC13A

DATE: September 08, 2001

RADIATED EMISSIONS

TEST REQUIREMENT: 15.209 (15.109)

M easurement Equipment Used:

Equipment Model No. Srial No. Cal. Due.
HP Spectrum Analyzer 8566B 2937A06102 06/06/2002
HP Spectrum Display 85662A 2484A18276 06/06/2002
HP Quasi-Peak Detector 85650A 2811A01439 06/07/2002
HP Preamplifier 8447D 1466A02328 05/07/2002
HP Preamplifier 8449B 8449B 3008A00965
EMCO Bilog Antenna 3142 1310 06/30/2002
EMCO Horn antenna 3115 5761 02/23/2002
Test Set-up
antenna mast
Ground plane _
| ‘ 1- 4 meters
'|
EUT d
3 meters

AC
turntable, laptop computer

]

Fig.2

Preamplifier/Spectrum Analyzer

Test Procedures:

The EUT was placed on aturntable at a distance of 3 meters from a Bilog a Antenna or Log Periodic
or double ridged horn antenna search antenna. The antenna was raised and lowered, the EUT rotated
on the turntable, until the EUT azimuth, antenna elevation, and antenna polarity were found which
yielded maximum received emission levels on the spectrum analyzer. Since the CPU is 1.13GHz and
the unit was evaluated up to 5.65GHz.
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REPORT NO.01E9714

FCC ID: EUNMPC13A

DATE: September 08, 2001

Test Result: Refer to attached tabular data sheets.

Data: Z001-08-20 Timer 14:1&8:25

Dataf: 2§ File#: 9714f.emi
"L-li (B Vim)
FCC CLASS-B
g [ - 13
Al bat g - i0 1 -
l‘l? -
o
k1| 4 418 i 117 100
Frequancy (WHz)
(CCS E-Sibe)
TEacs: Ref Trace:

Condition: VERTICAL

Campany
EUT
Taat Config 1
Type of Teat:
Maode af Op,

E

] 8.

2 a4,

3 5%,

q A,

5 68,

E 132,

i 13%.

] 1685%.

5 233,
10 292,
11 365 .
12 390,
13 465,

! FIRST INTERNATIONAL COMPUTER, INC.
v VERSA L3I0

I HWORMAL MODE

Raad
Eag  Lewel
MHzZ dBuy
775 446,85
210 4%_%0
303 45,30
IB0 4630
010 45 40
TI0 44,50
031 48.50
990 48,30 -
160 41,106
620 42.40
420 37,30
310 33.=0
230 42,890

EUT / ALL PERIPMERALS
et CLASS B

Limit RS

Factor Lawval Lin® Limit Remark
a8 dBuV/m dBUN R "
-B,9%9 AT #E  40.00 Z.104 QF
-11.58 33,02 40.00 -£.00 Peak
=13.64 3J1.66 40.00 -B,34 Peak
-14.%6 31.34 40,00 -#.E& Feak
15,04 30.3& 40.00 -%.64 Peak
-13.87 34.63 43,50 -A.87 Peak
-13.47 35.03 43.50 -8.47 QP
10.76 37.%4 43,50 5.96 Peak
-B.®5 3Z.15 446,00 -13.8% Peak
B, 80 35.60 d45.00 -10.40 Peak
=5.20 3Z.10 46,00 =13.90 Peak
ﬂ-?? 29.18 16. 00 -16.82 Paak
-4 /4 39.D06 4J6.00 fi.94 Peak
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REPORT NO.01E9714

FCC ID: EUNMPC13A

DATE: September 08, 2001

DataB: 25 Filal: 714F.EMI Date: 2001-08-20 Time: 0%:i37:25
Lvall il Beaa Win) I
ED
FCC CLASS-B
l__f
] - . =
10
3 P 5 g17 8 3 1
1 4 " 1
|
" L .
L Trd dlE 611 211 100
Freguency [WIHI)
(CCS E-Sobe)
Trace: Hof Trace;
Condition: HORIZONTAL
Company : FIC
EUT ¢ VERSA L3I0
Test Config : ALL DEVICE
Type of Test: FOC CLA&SE B
Mode of Op. ' RX CHANHEL &
Page: 1
Bamacl Limik nrer
Freq Lewel Fastor Lot Lime Limit Remark
ME = dBuV dB dlgSm dliud Sa 1]
1 66.350 4130 -14.96 2634 Q.02 -15.566 Peak
2 133180 4&2.%0 -13.74 28.76 43,50 -14.74 Peak
3 136. 730 4&4.90 -13.20 31.70 43.%0 -11.80 Peak
4 166,440 &0.00 =10.76 29.34 42.5%0 -14.26 Peak
5 2332040 39,700 =B.,95% 3I0.7% 4&6.00 -15%_25% Peak
g 209,570 3,50 -6,.47 3I2.03 46.00 -13.97 Peak
k) 131180 2A.30 -5.04 32,46 46,00 =13.%4 Peak
B 1E5. 480 3IA.Z0 -%.20 33,00 446,00 -13.00 Peak
9 FF9.530 ZFA.30 -4.5%6 23.T4d 464 -1lI.E6 Peak
10 431,910 ZR.7T0 =4_.15% 24.55% d4&6.0 -11.45% Peak
ii 465, 2R 57,650 =3.74 3I3.76 Ab6.00 -12.24 Foak
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REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001

Radiated Emisson Setup Photos (Worst Emission Position)

s

ii‘ﬁ ?'hﬁ.
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001

AC LINE CONDUCTED EMISSIONS
TEST REQUIREMENT: 15.207

M easurement Equipment Used:

Equipment Model No. Serial No. Cal. Due.
Rohde & Schwarz EMI Recelver ESHS20 840455/006 03/15/2002
EMCO LISN 3825/2 1842 01/10/2002
SOLAR LISN 8012-50-R-24BNC 8305114 07/23/2002
Test Set-up
EUT
LISN [TAT
AC-DC converter |
RECEIVER

Fig. 3
Test Procedure:
1. The EUT was placed on a wooden table 40 cm from a vertical
ground plane and approximately 80 cm above the horizontal ground plane on the floor. The EUT
was set to transmit in a normal mode.
2. Line conducted data was recorded for both NEUTRAL and HOT

lines.

Test Results: Refer to attached graph.
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REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001
Dataf: &5 Filed: FICWIRELESS . EM] Dates 2001-08-139 Time: 14:37:33
Ll (dBu%)
B 1
l | FCC CLASS-B.
l 4
40 —
) 3
| !ﬂ
! | ’
]
0.45 1 ] 5 1w i 0
(CES Conduched)
Trace: &1 Raf Traoe:
Condition: LIME
Report Mo, @ D1E3714
Teak Engr. : DILL HURNG
Company FIEST INTERNATICHAL COMPUTEE, IKC.
ELIT : WERSA L3zQ
Test Config : EUT f ALL PERIPHERALS
Type of Teat: FOC CLASS B
Mode of Op. Bluwe Trace [(Peak|
Pagae: 1
Raad Limik Chear
Freq Level Factor Lewel Line Limit FRemark
MHz= il dis 5 TEL By di
1 o.4%% 316.42 .85 3J6.4T 48.00 -11.53 Peak
] 1,971 36.£3 0.8 36,31 48.80 -11.56% Peak
3 2.721 3I4.56 .17 34.73 4B.00 -13.27 Peak
] 6.8TH 39.44 0.3 31%.74 48.00 B.26 Peak
5 i1.080 J0.11 0.3% 310,47 48.00 -17.83 0P
[ id.44% 31.40 .37 31.77 48.00F -16.23 QF
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REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001
Datas: 72 FileHd: FIOWIEELE3S.BEMI Daca; 2001-08-19 Timer 14:50:%7
Leve (dBu'V)
|
FOCCLASS-I-
| e |
40— 3
B
I L F = — —
|
|
|
0
I L] 1 o 5 10 Fil EL
(CES Comaucted)
Trace: 73 Ref Trace:
Condition: HEUTRAL
Report Hao, g D1ETT14
Test Engr. = BILL HURNG
Conpany 1 FIRET INTERNATIONAL COMPUTER, INC.
EUT : VERSA L3iZD
Tast Config EUT / ALL FERIFHERALS
Type of Tesc: FCOC CLASS B
Mode of Op, ¢ Blue Trace [(Peak)
Pagé: 1
Fead Limit Over
Freq Level Factor Lewel Line Limlic Rematk
HHz ARV dB dBEuv ARuY R
1 a.4%9 37.10 0.05 3I7.15 48.00 =10.85 Peak
d 1.071 36.4% d0.08B 35.57 48.00 -11.43 Peak
k| 2.721 35.15 O0.17 35.32 40.00 =1Z.60 Peak
4 &. 078 40.%1 d.30 40,83 d4B.00 -T.17 Peak
5 11.080 31.&5 a.35 317.01 &4B.00 =15.%9 QP
i 12988 23.0% g.480 23.43 48,05 -24.57 QF
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REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001

Conducted Emisson Setup Photos (Worst Emission Position)
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REPORT NO.01E9714

FCC ID: EUNMPC13A

DATE: September 08, 2001

MINIMUM 6 dB BANDWIDTH FOR DSSS
TEST REQUIREMENT: 15.247(A)1(1)~(11)

M easurement Equipment Used:

Equipment Model No. Serial No. Cal. Due.

HP Spectrum Analyzer 8566B 2937A06102 06/06/2002
HP Preamplifier 8449B 3008A00965 10/03/2001
ADVANTEST Spectrum Analyzer R3271A 85060321 01/03/2002
EMCO Horn antenna 3115 5761 02/23/2002
HP Plotter 7475 2325A82294 N/A
Huber + Suhner low loss cable Sucoflex 104 N/A N/A
Test Set-up

1. Wooden table

2. Test cable

3. Spectrum andyzer

4. Notebook Computer with built-in mini PCI

5. PAD

2 _
3 5 [ ——0=230vAC

Fig. 4: Measurement setup for testing on Antenna connector
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001

Test Procedure:

The minimum 6dB band width was measured with a spectrum analyzer connected to RF antenna
connector(conducted measurement) while EUT was operating in transmit mode at the appropriate
center frequency.

The analyzer center frequency was set to the EUT carrier frequency, using the analyzer.

Display Line and Marker Delta functions, the 6dB band width of the emission was determined.

Test Results: Refer to attached spectrum analyzer data chart.

6dB band width >500KHz

(1) 2412 MHz (Low) 6.7MHz
(2) 2437MHz (Mid) 6.55MHz
(3) 2462MHz (High) 7.0MHz
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FCCID: EUNMPC13A

REPORT NO.01E9714
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REPORT NO.01E9714

FCC ID: EUNMPC13A

DATE: September 08, 2001

RF POWER OUTPUT

TEST REQUIREMENT: 15.247(b) (CONDUCTED)

M easurement Equipment Used:

Equipment Model No. Serial No. Cal. Due.

HP Spectrum Analyzer 8566B 2937a06102 06/06/2002
ADVANTEST Spectrum Analyzer R3271A 85060321 01/03/2002
HP Plotter 7475 2325A82294 N/A
HP Power Meter 436A 2709A29027 2/14/2002
Huber + Suhner low loss cable Sucoflex 104 N/A N/A
Test Setup:

1.Wooden table

2.Test cable

3.Power meter

4.Notebook Computer with built-in mini PCI

5.PAD

3 5 |—|:O: 120VAC

Test Procedure

Fig. 5
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001

The RF power output was measured by using a HP power meter connected to the RF Antenna
connector ( conducted measurement ) while EUT was operating in transmit mode at the appropriate
center frequency, A spectrum analyzer was used to record the reference shape of the transmit signd
see Fig. 5 for the measurement set up.

Test Results: Measured by usng HP power meter, a reference wave shape please see the attached
graph.

TX Freq.(MHz)  Power Output (dBm) Limit (dBm)

2412 (Low) 12.93 30
2432 (Mid) 12.95 30
2462 ( High) 13.02 30

Design goal for transmitter output power: 15dBm output.
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REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001
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REPORT NO.01E9714

FCC ID: EUNMPC13A

DATE: September 08, 2001

OUT OF BAND MEASUREMENTS
TEST REQUIREMENT: 15.247(c)

M easurement Equipment Used:

Equipment Model No. Serial No. Cal. Due.
HP Spectrum Analyzer 85668 2937A06102 06/06/2002
ADVANTEST Spectrum Analyzer R3271A 85060321 01/03/2002
EMCO Horn antenna 3115 5761 02/23/2002
EMCO Horn antenna 3116 2487 08/24/2002
HP Plotter 7475 2325A82294 N/A
Huber + Suhner low loss cable Sucoflex 104 N/A N/A
Test Set-Up
Conducted

1. Wooden table

2. Test cable

3. Spectrum andyzer

4. Notebook Computer with built-in mini PCI

5. PAD

2 _
3 5 [ B=—0—230vAC
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REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001

Test Procedure:
Section 15.247(c): Spurious emissions. The following tests ate required:

(1) RF antenna conducted test: Set RBW= 100kHz, Video bandwidth (VBW) > RBW, scan up through
10™ harmonic. All harmonics/spurs must be at least 20 dB down from the highest emission level
within the authorized band as measured with a 100kHz RBW.

(2) Radiated emission test: Appliesto harmonics/spurs that fall in the restricted bands listed in Section
15.205. The maximum permitted average field strength islisted in Section 15.209. A pre-amp (and
possibly a high-pass filter) is necessary for this measurement. For measurements above 1 GHz, set
RBW= 1MHz, VBW= 10Hz, Sweep: Auto. If the emission is pulsed, modify the unit for
continuous operation, use the setting shown above, then correct the reading by subtracting the peak-
average correction factor, derived from the appropriate duty cycle calculation. See Section 15.35(b)
and (c).

Test Results:

a. Conducted
Refer to attached spectrum analyzer data chart.

b. Radiated

Refer to the section of “ Radiated Emissions(General Requirements)”. Test requirement: 15.205,
from P.5 to P. 10 of the measurements data.
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Datad: 18 Flle¥: Flo.emil [ate; 2000-00-23 Time: 1%;08:34
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|
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1350 1343 TETE ThER Tanl Hdld
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(CES Chamader)
Trate; lb Eef Traca:
Corsditian:
LCmpany i FIC
EOT ¢t INTERGRATED WIRELESS LAM CARD
Test Conflg : EUT/ARLL DEVICE
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Hode of Cp. @ CHANMEL 1

Aoad Peoba Cable Pressp
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Elatal: 0 Filel: Fic.ami ate: FO0R]1-08-23 Timer 19117z

Level (dBuVim)
10 : - Rl i e )

S I

- 1460 1T TdBd I-'i 50e i .HII

(CES Chamber)

Trace: 19 af T

Lamsdltlon:

Report Ho. @ OIE9726

Tast Engr. i GEORGE

Company : FIC

EOT t ANTEHGHATED WIRELEES LAN CRAD

Tast Config : EUTSALL DEVICE
Type of Test: FCOC CLASS B
Moede of Op. @ CHAKMEL 11

Ratad Peois Cable Preamp

Fragq Laveal Factor Loss Factor Laval
MHz dBuy df di di dBuV/m
1 SA64, 740 LOE. 08 .0 4.96 0,00 113,04

2 L2070 B9.60 0.00 5.01 0,00 14.61
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DSSSPOWER DENSITY

TEST REQUIREMENT: 15.247(d) (CONDUCTED AND RADIATED)

M easurement Equipment Used:

Equipment Model No. Serial No. Cal. Due.
HP Spectrum Analyzer 8566B 2937A06102 06/06/2002
ADVANTEST Spectrum Analyzer R3271A 85060321 01/03/2002
EMCO Horn antenna 3115 5761 02/23/2002
HP Plotter 7475 2325A82294 N/A
Huber + Suhner low loss cable Sucpflex 104 N/A N/A
Test Set-up
Ground plane antenna mast
1-2 meters
EUT :3m
U < d: 3 meters > j
7 ~
gg T |
turntable, laptop computer
horn antenna

]

Fig.6
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Test Procedure
a. Conducted

The DSSS power Density was measured with a spectrum analyzer connected to the RF Antenna
connector ( conducted measurement ) while EUT was operating in transmit mode at the appropriate
center frequency, A spectrum analyzer was used and then print out for recording the shape of the
transmit signal, see Fig. 4 for the measurement set up.

b. Radiated
output power levels were calculated from radiated emission levels.

The transmitter emissions so measured were compared to the 8 dBm limit in the Rules.
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DATE: September 08, 2001

Test Results

a. Conducted Measurement

Refer to attached spectrum analyzer data chart.

b. Radiated Measurement

Refer to attached spectrum analyzer data chart and refer to Tabulated data follows:

Out of Band 15.247 (d)

Company: First International Computer, Inc.

EUT: 2.4GHz Mini PCI Wirdess LAN

Site E Site (3 Meter)

F(GH2) Reading AF CL AMP HPF Total Poer Density| Limit
(dBuv) (dB) (dB) (dB) (dB) (dBuVv/m) (dBm) (dBm)
2412 50.16 28 4.8 0 0 82.96 -14.42 8
2.437 50.69 28 4.8 0 0 83.49 -13.89 8
2.462 47.42 28 4.8 0 0 80.22 -17.16 8

AF: Antenna Factor
AMF: Pre-amp gain
CL: Cableloss

HPF: High pass filter insertion loss

Formulas used to calculate Power Density.

Using the relationship between fidd strength and RF power into an isotropic transmit antenna:

E= (30.xP: watts) **(.5)

D: meters

P(Watts)= (E(V/m) x D: meters) ?/ 30G

82.96 dBuVm = .0.0140604752V/m
P(Watts) = (0.0140604752 VV/m x 3 Meters)?/49.2 = 0.000036164
10*log (0.000036164* 1000)= -14.42dBm

D= Distance

PAGE NO: 38

COMPLIANCE ENGINEERING SERVICES, INC.

NO.199, CHUNG SHENG ROAD, HSIN TIEN, TAIPEI, TAIWAN R.O.C.
Thisreport shall not be reproduced except in full, without the written approval of CES.

DOCUMENT NO:CCSTP4204
TEL:(02)2217-0894/FAX:2217-1254




REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001

N E/[ | | | ! : 1 N ©
T m j - i T o
mm | , ! -
K | | « TR
B o] | o
w m | ™=
| | m
=t | 3 | i i L
- ! z =
4 * | | = [
TR | %
i
C - { ! | '
:'I': i ] I
= | | |
| |
! | |
i i | -
| ' %
|
| | ™=
¥ N : i o =1
; | z
. , m
| i -
m . | i i +
=
Q | |
- ' 1 N
=1 | L N
BT o T
| '
1 L= ol
| 1 |
[ iy
i m
E o
m . . R o -
'El'! - =T m
o :_5;' ; ' ' o
: [ | T
= . i i | ==l | | | | 4+ T
L m CJ @ W =t
ol Ul @
Lo <@ N 5 =
g W W Oowm =< J 0 L
o I e e == LN L)
PAGE NO: 39
COMPLIANCE ENGINEERING SERVICES, INC. DOCUMENT NO:CCSTP4204

NO.199, CHUNG SHENG ROAD, HSIN TIEN, TAIPEI, TAIWAN RO.C.  TEL:(02)2217-0894/FAX:2217-1254
Thisreport shall not be reproduced except in full, without the written approval of CES.



REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001

=
-
-
-
¥

MOE % N oL
.L M I m
o o & om
a ~ ] [ |
M m s r 3
o - = ==
Lo = ] == = =t
mw oJ ™
m ol . 3 n
3 ZzZxE
' =L U
o o s
i 3 i
L - ! - i —
¥ - §
. H i | | 1 & [ ]
! L
i "
{ o
4 ] uoal i Ll
| i { i =
| m
| 1 -
m . ] ) H ! 4 H
0 i
o - i
n.l 1
L1 | | i | T
I |
ik o T
== b
= + -r_’:_ i -
X G
] o TR
E 3 ' "
m . ; --""f._ | i - M X=
11 - — I m
F i :
o s oW
; £?'.‘_ ' 1
|z i i i | i | IR i 4 [C (L
=i m ) L) 3k
4 o L. T =
i -1 {89 o o —
=Y il W O o m = () €3 Lt
- T 0L Jd =D = |
PAGE NO: 40
COMPLIANCE ENGINEERING SERVICES, INC. DOCUMENT NO:CCSTP4204

NO.199, CHUNG SHENG ROAD, HSIN TIEN, TAIPEI, TAIWAN RO.C.  TEL:(02)2217-0894/FAX:2217-1254
Thisreport shall not be reproduced except in full, without the written approval of CES.



REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001

M E | ! [ 1 % ' ' ' TN oW
T m I @
th O - X W
o - . | = T
m o = - @
. oo
1:3\ 'l-'.';'i. -=?1'- 'G_ i
o o »_J i)
m | . o
T Z X
" ] =1 N
o r; o
C o il ! | n
W
= i
- - | - -l
i .
X
{ =
; i -
: =
1 m
i -
[T d T
o fi;
= =
ru "'2
|_ . d - r]
- e
T o T
¥
| L=
oy a
am
' =
E | 3 (e}
L] . - M =
O - T m
o . 5 , oW
L - L
| i Jri. | BB i i i i 4 @O
=1 m ) @O L
. . : (7 R T 4 }—
i. -1 (M . o =
L L W Q@M =L 3 U i}
- B « R R = N [
PAGE NO: 41
COMPLIANCE ENGINEERING SERVICES, INC. DOCUMENT NO:CCSTP4204

NO.199, CHUNG SHENG ROAD, HSIN TIEN, TAIPEI, TAIWAN RO.C.  TEL:(02)2217-0894/FAX:2217-1254
Thisreport shall not be reproduced except in full, without the written approval of CES.



REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001

GHz

50.16 dBV

——ee
1080 sec

#5WP

E .!....
]

MKR 2.4129853
SPAN 380.0 kHz

ATTEM 18 dB
#VBW 3 kHz

100 sec

I
|
|
| I N —

| SWEEPTIME

FC|——

CORAH
CENTER 2.4129880 GHz
#HAES BW 3.8 kKHz

g?: 85: 12 AUG 23, 2881

REF 85.8 dBpV
= vl

PEAK
LOG

&
&

d8,/
VA SB
5C

&

PAGE NO: 42

COMPLIANCE ENGINEERING SERVICES, INC. DOCUMENT NO:CCSTP4204
NO.199, CHUNG SHENG ROAD, HSIN TIEN, TAIPEI, TAIWAN R.O.C. TEL:(02)2217-0894/FAX:2217-1254

Thisreport shall not be reproduced except in full, without the written approval of CES.



DATE: September 08, 2001

FCCID: EUNMPC13A

REPORT NO.01E9714

135 @AAT dMS# ZHH E MBA# <H4 B'E M8 S3d#
ZH+ @ @88E NVdS <HI BEBBLEF 2 H3ILN3D
- I RS M S mm e B Ba—

HHOD
134 as
! " 85 A
| | |
AN @B?%E
ZH9 @BBELEV 2 |
mmbsz_
—— ._i|||i|_|:|. In
| | | | | /ap
_r | E— prr— o ———— |..|||1 . |_ 5
“ _ _ “ m _ m . | 9207
_ " _ m ” “ _ _
_ VN, I B I S S N— | | #vad
mgp g69°@g5 8P BT N3LllY AEP @GR 434

ZHD ESBGLEF 2 HiW
882 ‘E2 anvy BF i ..h%\

TEL:(02)2217-0894/FAX:2217-1254

DOCUMENT NO:CCSTP4204
Thisreport shall not be reproduced except in full, without the written approval of CES.

PAGE NO: 43

NO.199, CHUNG SHENG ROAD, HSIN TIEN, TAIPEI, TAIWAN R.O.C.

COMPLIANCE ENGINEERING SERVICES, INC.




DATE: September 08, 2001

FCCID: EUNMPC13A

REPORT NO.01E9714

285 PAT dMS#
ZHY B BBE NVdS

— T T T

ZHH E

MBA# ZHY B E MB S3H+#
ZHY BBBG629F 2 "3L1N3I]

_ - - : S B B - —

- N S

m
e — I_. PP A | (e
]
|
|
—

m
|

map ey ir
ZH9 EGBBEZ29PF 2 HMW

nap gr /v

ZH9 EGBEZ9F "2

HIHH Y

R , e
L
1 I R @7
| | . 907
b | | | »vad

8P @7 N3LlY Agp p'gB 43d

tBB2 ‘E2 9NV TE 9E ”hnﬂuﬁ

PAGE NO: 44

DOCUMENT NO:CCSTP4204
TEL:(02)2217-0894/FAX:2217-1254

NO.199, CHUNG SHENG ROAD, HSIN TIEN, TAIPEI, TAIWAN R.O.C.

COMPLIANCE ENGINEERING SERVICES, INC.

Thisreport shall not be reproduced except in full, without the written approval of CES.



REPORT NO.01E9714 FCC ID: EUNMPC13A DATE: September 08, 2001

PROCESSING GAIN OF A DSSS
TEST REQUIREMENT: 15.247(¢)

Processing gain was performed by manufacturer. Please refer to the Test Report as following
information provided by the manufacturer.

PAGE NO: 45

COMPLIANCE ENGINEERING SERVICES, INC. DOCUMENT NO:CCSTP4204
NO.199, CHUNG SHENG ROAD, HSIN TIEN, TAIPEI, TAIWAN R.O.C. TEL:(02)2217-0894/FAX:2217-1254

Thisreport shall not be reproduced except in full, without the written approval of CES.



REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001

- e Q)

Hedarland B. ?.
Report Mo. 0185127, Rav.

TEST REFORT

Bubject: Processing Gain For the ORANOCO IEEERAZ.11b producks

Rat.: FCC Rules 47 CFR Part 15, Jection 5.247d

HEmport Freparad by:

Maartan Vises ) July 28, 2000
Mamea Signatcure Date

Conourrance

1., Director of Enginaering

Bruce Tuch Auqust 14, 2000

Hame Slgnaturs Data

2. Team Capcalmn

Frana Hoekstza n August 10, z0a0
bHame Signature Dara

Lucent WCHD Confldential Information *2000

PAGE NO: 46

COMPLIANCE ENGINEERING SERVICES, INC. DOCUMENT NO:CCSTP4204
NO.199, CHUNG SHENG ROAD, HSIN TIEN, TAIPEI, TAIWAN R.O.C. TEL:(02)2217-0894/FAX:2217-1254

Thisreport shall not be reproduced except in full, without the written approval of CES.



REPORT NO.01E9714 FCCID: EUNMPC13A DATE: September 08, 2001

Frocessing Galn Measurem=nts Resulbs,
Report MNo. 015127, Rev., A

Lucent WCND Confideseial ®20040

0 Ghanéa History:

_EE:Q_ C 18N Edﬂﬁerﬂ1$ﬂ
aTf28y Initial rele=ase.
Rawv, A
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FCC Processing Gailn Measurements Resulos,

Report Mo. a15127, Rew. A.

Lucent WCHD Confidencial ©20Q00

1 i Summary:

- This document describes the Recelver Processing Gain
verification meagurementa performed at the Lucent Technologis=s
CRINCOCO IEEEf0:.11b products aceording to Ref. [2] and Ref. [5].

2 . Conclusion:

The Lucent Technologies ORiINGSG Mini POI product conforms
Lo the minimum regquired 10 d8 processing gain, as sec forch by
the FCC for operation in the 2_4 GHz ISM band,

3 ¥ References:;

A= Document FOU $7-114, Appendix ©, Guidance on Measurements
Lor Direct S=guence Spread Spectrum Systems,
2= Hardware Functignal Specification for WawvsLAM-II

Embedded, High Speed, Doc. Mo, Q0L1735, Bev. A,
Souree Organization Lucent Technologiss WOND Ucreche .,

3= viterbl, A. J., Principles of Coherent Commnications,
Hew York, McGraw-Hill 19&6.

4= Proakis, J.G., Digital Communications, Mew ¥York,
MocGQraw-Hill 1%8%, page 270.

5- Hardware Functional Specification for che Lucent

Teachnologies SRINCCD Minid PCI, Doc. Mo. 015143,
Scurce Organization Lucent Technologiea WCHD Utrecht.

4 . Measurement description:

4.1 Test introducticn - FOC requiremants:

Part of FOC gertification Eor Lucent Technologiss ORINGCO
IEEEEDZ . 1lb High Speed compliant Network Interface Carda (NIC)
is a processing g9aln Lest. This cest proves thar the receiver
of the tested product employs a true spread spectrum device
recelver structure;, taking Eull advancage of the direct
gegience spraad spectrum madulation technigque,

Thiz test verifies the receiver processing gain to be 10
dB or more for a data rate of 1, 2, 5.5 and 11 Mbit/s, by

menitoring the Bit Error Rate [(BER] of the product under cest

Eor mach data rate, while operating under serict d=Ffin=d
recelved =ignal conditiona.

Sevaral methods of showing compliance to the rules ars
possible, from a stepped CW jammer to a continuous sweeping CW
lnterferaer. Far this teat the discrete scepped CHW jammer
method was chosern, as described in Ref . [1].

1
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FCL Procegalng Gain Maaguramants Rasulbs,
Report Ha. 015127, Rew. A.

Lucent WCNO Confidential 2000
Therefore a regeiver input signal is applied to the

product ungder teat, in the pressnce of a Continuous Wawe [CW)
interterance gource, also referrved co as CH jammer.

The test cakes place at tha product Funceicnal
Bpecification (Ref,[2], Ref.[%]} specified condicicns for BER
rate measuraments, specifying a BER egqual or better than 10°-8
at a receiver input level of -55 dBm. Far practical reascns
these test are performed at -55 4Bm or -53 dBm. This small
deviation Erom the Functienal Specificacion should not cause
any deviacian f£rom the specified Biec Errar Bate, since the
received levels are well abowe the chermal noise,

The test criteria for meeting the minimal proceasing gain
i3 such that it cakss the theorerical calculated SNE for che
applied modulacien Eechnigque and specified BER as a refersnce,
From this giwven SME the processing gailn is subtracked,
yielding che CW Jammer to Signal ractio J/5, From Ref. [4].
llkewize as Ref_[2] consulted in Bef. [1], it is determined
that for a BER of 10%-8 the SHR (5/Hlo eguals:

13 48 & 1 Mbit/s,
15 {48 & 2 Mbit/Ss,
15 48 & 5.5 Mhir/s,
1B dB & 11 Mbit/fa.

Thua th= J/5 ratio for a processing gain of 10 48 that
muat ba met is calculated as:

-13 & 10 = =3 dB & 1 Mbit/s [DBPFSHE),
=15 + 10 = -5 d8 @ 2 Mbit/a [(DQPSE).
-15 + 10 = -5 dBE @ 5.5 Mbiefs (CCK),
=18 + 10 = -8 dB a;11 Mbit/s [CCE).

Two types of meagurement corrections are allowsd For as
dascribed in Ref_[1] . The firstc takisg into account 2 dBE
implementation lossess, thus increasing the absolute J/5 eatio
By 2 dB.

The second correcticn allews for deleting che 20% worss-
frequencies in the processing gain test that causes che
teat at that COW incerference to fail. This implies that for
Ehe congidered 14 MHz wide measurement interwal the worst
cage 57 CW lammer [requencies can be ignered, being those that
regult in received data ervars/missing frames {20% of 14 MH=
*{1 MHz/50 KH=z} + 1 = (20% = 281) + 1 = ST).

Ccase
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FCU Processing Sain Measurements Results,
Report Mo, 015127, Rev. A.

Lucent WCHD Confidestial 92000
Therefore a receiver input signal is applied to the
pradust ungder cest, in the presence of a Contcinuous Wave (OHW)
interference source, alss referred to ag CW jammet .

The test takes place at the product Functisnal
Specification {Ref.[2], Ref.[5]) =pecified conditions for BER
rate measurements, specifying a BER equal or better than 10%-8
at & receiver input lewvel of -55 dBm. For practical reascons
these test are perfoarmed at -55 4dBm or -53 dBm. This small
deviation from the Functional Specificaciosn aheuld not cause
any deviacion Erom the specified Bit Errer Rate, since the
received levels are well above the thermal ooise.

The test criteria far meeting the minimal processing gain
is such tChat it takes the theoretical calculared SHE Eor the
applied modulation technigue and apecified BER as a reference.
From this given SMR the processing gain is subtracted,
Yielding the CW Jammer to Signal racio J/S5. From Ref. [4],
likewise as Ref. [3] consulted in Ref. (1], it is determined
that for a BER of 107-8 the SMR (5/Hlo eguals:

13 48 & 1 Mbic/s,
15 48 & 2 Mbicfa,
15 dB & 5.5 Mbitc/s,
13 dB & 11 Mbikefs. =

Thus the J/8 ratio for a processing gain of 10 dB thae
must be met iz calewlated as:

-13 + 10 = -3 dB & 1 Mbic/s (DEBSK) .
-l5 + 10 = -5 dB @ 2 Mbhit/s (DOFSK),
=15 + 10 = -5 4B & 5.5 Mbic/s (CCH),
18 + 10 = =8 4B @p11 Mbitfa (CCK) .

Two types of measuremsnt corrections are allowed for as
described in Ref.[l]. The Eirst taking inte account 2 4B
implementation losses, thus increasing the absolute J/5 ratio
by 2 d8.

The second correction allows for deleting the 20% worstc-
case freqguencies in the pracessing gain tesat that causes the
Eest at that CW interfersnce to fail. This implies that for
Ehe considered 14 MHz wide measurement interval the worst
case 57 CW jammer [requencies can be lgaoered, being those thac

result in received daca errors/missing frames (20% of 14 MH=z
*{1L MHz/50 KH=z) + 1 = (20% * 281] + 1 = 57].
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How ipstead of a quick error scan wsing 1000 Eramas,
50000 framea (equals 1078 bics) are cransmitted to verify the
BER. For chis tesc the CW jammer level is lowersad 1 48,
compared to the CW jammer lewel at which the first receive
data errors andfor missing frames were detected, All the
measurement results are recorded for later use.

Afcer completicn af che 50000 EFrames BER taest, the
spreading gain werification test continues by raising the CW
jammer Erequency by S0 KHz and re-setting the CW jammer level
to the start value, taken from the controller configuration
file. For this new CW frequency the measurements are repeated
as described above (s2e Annex Al .

All CW frequencies and power lewels are liared in a
command-£file that is read by the controller at starc up.

Before measurements are started, the receiver input level
and CW jammer level need to be calibrated. Sse figure 1 for
the test set-up,

The test takes place at an arbitrarily chosen channel,
being channel two (2417 MH=z) .

4.3 Racaivaer leaval calibration:

The receiver input level is calibrated using the RF powar
meter. For this purpose, the reference transmitter cutput
attenuator is set to O dB. The CW jammer is disabled during
the calibration. Using the RF power meter at the receiver
input of the device under test, the received level at the
receiver input is measured for a continuos active reference
cranemitcer. The attenuator walue is caleculated to achieve a

raceivad level of -55 dBm. Finally the attenuvator is adjusted
to this valua.

4.4 OW level calibration:

The reference transmitter is disabled during this
calibration. The CW jammer generator output lewvel is sSet to O
dBm, and the RF power meter value is read. The differenee in
CW output level setting and RF power meter measured at
receiver input of the device under test is the attenuation of
the test set-up. This is the correcticon factor that needs to
be applied for analysis of the measurements resulcs.
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i Equi pment used:

Em Deacrlpricn

IGSRZIWOODOEL, for receiver.

Portable PC with WavelLAN-II MIC, Zenirkh Z-like, SH-

1 Portable PC with WawveLAN-II WIC, WCE 3150, SN 17-

26108224, for cranamitcter.

1 Software 'Teacware, V5_.0%', Rew, 0,

=IW, ERE=, 141456

bytes, 12-131-1998. Used for the transmitter and

receiver.
2 Wavelht Turbo WIT IEEEA0Z.1llb
QRINGCO Mini PCI card IEEEBQ2.1lb
1 PC + ILEEE interface card, HNCRE POE,
CEC PC<»488 interface card.

SM 17-17039%%25 and

1 Received srror checker, wire-wrap prototype, Lucent

WCND designed and bufle.

1 Power supply,. Delta DO3O-1, for error checker.
1 Spectrum Analyzer, HF 95%2B SN 3009U00L02.
1 Power Mecer, Rohde & Schwarz, Millivelt meter URVS, 5H

4%3430/070.

1 Pewer Sensor, Rhode & Schwarz, type WREV-EZ B2821E.02,

EM 8e09257005.

=

1044 .

Miac. IEEE cabling,
Misc. 5MA cabling.
EF shielded cage.

B s e B b
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Fixed attenuacor, 10 4B, Inmet Corp.,
RF power splicter, ARRA 31-9200-2, S5H 2001,

CW jﬂ"ﬂEr genaracor; GiguL:unics T200, SH T48504 .,
Variable areefnuvater, 0-70 Jd8, Midwest Microwawe, Model

model 1B8AH-17.
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i1 Measurement sel_up:

The test satup is given below in Figure 1,
Cest set-up. To awvoid

measuremant, TChe whole test is performed within

- 1= L
._:::::1
il = -
e Jun mﬁ:iD_ i
| e .
L +m—|:|—_|— - J
—_— i',:‘.....:"'] '

i T

M, M

mEagsurementc

incarference that can diszupt ths

a AF shielded

QL _EI [ crapa | u%EI '.i ] |
o ""I':-! | Bl prne :-;-\.-'.\-"-' |
| CREGEERH
1 L o i_r;.'q_ EmsrEr
) BLE i |
TIL o s g A .
]
Figure 1, measursEm=nt test ST-Up
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7 . Measurement results:

7.1l Calibrations:

Receiver calibration 1, 2, 5.5 and i1 Mbit/fs: For 0 dE
total attenuator setting the received level at the receiver
lnput eguals +10 dEm.

Test setting: the fixed atrtenuvater is chosen to be 20

dB, the variable attenuater is set to 45, respectively 43 4B
aCtenuation,.

CW jammer generator calibration: For a ¢ dBm ocutpur lewvel
at the generator the received level at the receiver input is
5 dBm.

7.2 Procesaing Gain Measurement Results:

For each CW jammer frequency between Fc +/-7 MHz, being
the receiver bandwidth, a BER measuremsnt is taken.

For each CW measurement freguency the jammer lewvel is
varied from -&66 dBm to -58 4Bm a the receiver inpus, rvielding
a J/8 ratio of -11 re -3 4B, respectively -13 to -5 dB.

For some CW frequencies received data errors/misaing
frames are detected while performing che BER test.

Applying the allowed margin of 2 dB implementation losses
for 1 Mbit/s, a 1 dB implementation losa far 5.5 and 11
Mbit/s, and no implementation loss for 2 Mbit/a, together with
the rule of discarding the 20% worst-case jamming/signal
points (Ref,.[1]), results in meeting the specified BER for
which less than Z0% of the measured CW interfersnce
frequencies were found to cause received data errors and/or
migsing frames.

These percentage numbers are respectively 16% @ 1 Mbie/a,
3% @ 2 MbicSs, 17% @ 5.5 Mbit/= and 18% @ 11 Mbic/a.

Therefore, a J/5 ratio better or egual te -5 4B @ 1

Mbit/s, -5 dB & 2 Mbit/s, -7 dB @ 5.5 Mhit/s and -3 dB & 11
Mbitc/Sfs iz measured.

7.3 Measurement Conclusion:

The tested product complies to the reguired Procegsing

Gain of 10 dB for a data rate of 1, 2, 5.5 and 11 Mbit/a, as
set forth in Ref . [1].
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hnnex A: Flow-Chart IEEE contryol program
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