FCC Part 15
EMI TEST REPORT

of

EU.T. :Wirdess LAN Access Point

MODEL : WA211P
FCCID. : PQP-WAZ211P-X

for

APPLICANT :PRIMEELECTRONICS& SATELLITICSINC.
ADDRESS : 69, Tung Yuan Rd., Chung Li Industria Perk,
Chung Li City, Tao Yuan, Taiwan, R.O.C.
Test Performed by

ELECTRONICSTESTING CENTER, TAIWAN
NO. 8 LANE 29, WENMIMG ROAD,
LOSHAN TSUN, KWEISHAN HSIANG,
TAOYUAN, TAIWAN, R.O.C.

Tel:(03)3280026#570-576
Fax:(03)3276188

Report Number : ET90S-11-041

Rev. No 1.0



ETC Report No. : ET90S-11-041 FCCID. : PQP-WA211P-X

TEST REPORT CERTIFICATION

Applicant : PRIME ELECTRONICS & SATELLITICSINC.
69, Tung Yuan Rd., Chung Li Industrid Park, Chung Li City, Tao Y uan,
Taiwan, R.O.C.

Manufacturer : PRIME ELECTRONICS & SATELLITICSINC.
69, Tung Yuan Rd., Chung Li Indudtrid Park, Chung Li City, Teo Yuan,
Tawan, R.O.C.

Description of EUT

a) Typeof EUT : Wirdess LAN Access Point

b) Trade Name - PES

c) Model No. : WA211P

d) Seridl No. : 1000WA211P

€) Power Supply : Adaptor:1/P:100~240V ac 47~63Hz;

O/P:5Vdc, 2.0A, 10W

Regulaion Applied : FCC Rules and Regulations Part 15 Subpart B & C (1999)

| HEREBY CERTIFY THAT: The data shown in this report were made in accordance with the
procedures given in ANSI C63.4, and the energy emitted by the device was founded to be within the
limits gpplicable. | assume full respongbility for accuracy and completeness of these data.

Note: 1. The result of the testing report relate only to the item tested.
2. The testing report shal not be reproduced expect in full, without the written approva of ETC.

Issued Date : Jan. 07, 2002
Test Enginesr : ‘\ -|+ 14
Approve & Authorized Signer v : "

Win-Po Tsa, Manager, NVLAP Signatory
EMC Dept. | of ELECTRONICS
TESTING CENTER, TAIWAN

Rav Nn1 N



ETC Report No. : ET90S-11-041 FCCID. : PQP-WA211P-X

Table of Contents Page
1 GENERAL INFORMATION ...ttt sttt st st e b e ene e 1
IR S (07 (W o BT o g o1 o PSPPSR 1
1.2 CharaCteriStiCS OF DEVICE.....c..iitiieiitieiieieeee ettt bbbttt b e e sse e s 1
1.3 TESE MENOUOIOQY ...ttt bbbttt b et e b e bt ese e enes 1
I == = o /SRRSO 1
2 PROVISIONSAPPLICABLE ...ttt s 2
P2 R B T 1101 [ APPSR 2
2.2 Requirement fOr COMPIIBINCE.......couurueeieieiesie sttt bttt 3
2.3 Restricted BandS OF OPEIaliON..........ccueieriirieriisie sttt sb e e 5
24 LAEING REQUITEIMENT ...ttt bbbt e e et bbb bt ae e ennens 5
SR U L < gl [ 0101107 1o FO TP PRV 6
3. SYSTEM TEST CONFIGURATION ...ttt 7
I AN U 1 (o= 1o SR PRV 7
3.2 DeVviCeSTOr TESEA SYSEM ... .ottt 7
4 RADIATED EMISSION MEASUREMENT ....ooiiiiiiiieererie ettt 8
4.1 APPlICADIE SEBNAAIT. ... ..c.eoieeiiere bbb 8
4.2 MEBSUrEMENT PrOCEUUNE.........c.eiiirieitieieeiee ettt sttt e bbbt e e st e b e eb e s b e ene e e enean 8
4.3 MEBSUMNG INSITUMENT ...ttt b e et b et e e e e e e et e sbe b e nreeneeneens 10
4.4 Radiated EMISTON DEAL.........ciuiiteieieiieiieieee ettt sttt e b e 11

N R el o1 o R SURSRRR 11

N @11 g = 41155 [ o F TP 14
45 Feld Srength CalCUIBLION.........cc.cieieieeeieee et 14
4.6 Photos of Radiation MEaSUNNG SEIUP. ......covetirierierierieeieeeee ettt see e 15
5 CONDUCTED EMISSION MEASUREMENT ..ottt 16
5.1 Standard APPlICEDIE. ......c..oiie s 16
5.2 MEaSUrEMENT PIOCEOUIE...........couiieieieeeeeete sttt ettt b e b enes 16
5.3 Conducted EMISSION DaLAL..........coueeeeieieiiesiesieste sttt enes 17
5.4 ReSUIT DAA CACUIBION.........eiuirieiiieieeieie ettt e st sa e b e b se e s 18
5.5 Conducted Measurement EQUIPMENT...........ooiriiiieeieiee et 19
5.6 Photos of Conduction MEBSUNNG SELUD ......covevirririiriieieeeee ettt 20
6 ANTENNA REQUIREMENT ..ottt 21
6.1 Standard APPlICEDIE. ..o s 21
6.2 Antenna Congtruction and DIreCtional GaIN ............eeeeeeieiiierierese e 21
7EMISSION BANDWIDTH MEASUREMENT ...oeiiiieeere e 22

Rav Nn1 N



ETC Report No. : ET90S-11-041 FCCID. : PQP-WA211P-X

7.1 Standard APPlICEDIE. ......cc.oeee s 22
7.2 MEASUrEMENE PrOCEAUIE.......cce oo 22
7.3 MeasuremeEnt EQUIDIMENT ......cc.oiiiieieeeeee ettt st enes 22
WA\ [S2 S B (= 00= 010 D= v TR 23
8 OUTPUT POWER MEASUREM ENT ...ttt e e e e aeeee e e e e eenaaaneneeeeees 24
8.1 Standard APPlICADIE. ..o s 24
8.2 MEBSUraMENE PrOCEAUIE.......ccoee oo 24
8.3 MeasuremeEnt EQUIDIMENT ......oc.oiiieieieeiee ettt bbbt enes 24
RV 1< S (< 101 (R D= v VTR 25
9 100 kHz BANDWIDTH OF BAND EDGESMEASUREMENT ....ooviiiioieeeeee e 26
9.1 Standard APPlICADIE. ..o s 26
0.2 MEBSUrEMENE PrOCEAUIE.......cceeeeeeeeeeeeeeee e 26
9.3 MeasuremeEnt EQUIPIMENT .......c.oieeiiieieieese ettt et enes 26
Y 1S S (< 100 R D= v VTR 27

10 RADIATED MEASUREMENT AT BANDEDGE WITH FUNDAMENTAL

FREQUENCIES. ..ottt sttt e et et b e bt enne e e eneas 28
10.1 Standard APPIICADIE. .........oiie e 28
10.2 MEASUrEMENE PrOCEOUIE..........eiueiieiieeiieeee sttt sttt b e bbb e e e e 28
10.3 MEASUNNG INSITUMIENT .....uviiite ittt a e bttt e e b et sb e b e nbesneeneeneas 29
10.4 Radiated EMISSON DEIAL.......cceieieirieeieieee ettt sttt b e b ae e 30
11 POWER DENSITY MEASUREMENT .....ooiiiiiiiieieeeree ettt 31
11.1 Standard APPIICADIE. ......c..oie e 31
11.2 MEASUrEMENT PrOCEOUIE..........oiueieeeieeieeeee sttt b e b b e e s e 31
11.3 Measurement EQUIDIMENT .........oiiiiieeieeee ettt bbb 31
11.4 MEBSUIEMENE DBLAL. ......ceeeereeeieeeie et s e s nn e s e nne e nnneenneennnes 32
12 PROCESSING GAIN MEASUREMENT ....ooiiiiiireeeee e 33
12.1 Standard APPIICADIE. .........oiie e 33
12.2 MeBSUreMENt DESCIIDIION. ......veiuerierieeiieieee ettt sttt b e e b b e ae e 33
APPENDIX 1 : PLOTED DATASOF POWER LINE CONDUCTED EMISSIONS....cc.coiuiieierieniesiesiesieeieeneans 34
APPENDIX 2 : PLOTED DATASOF EMISSIONS BANDWIDTH.....cuviitiiiinierieniisieeeeee e 41
APPENDIX 3 : PLOTED DATASOF OUTPUT PEAK POWER........oiiitiiiinienienieeieeee e 45
APPENDIX 4 : PLOTED DATASOF BAND EDGE EMISSION ......coiiiitiiiiniinieniiriesee e 49
APPENDIX 5 : PLOTED DATASOF POWER DENSITY ..ottt 59

Rav Nn1 N



ETC Report No. : ET90S-11-041 Sheet 1 of 8 Sheets
FCCID. : PQP-WA211P-X

1 GENERAL INFORMATION

1.1 Product Description

a) Typeof EUT : Wirdess LAN Access Point

b) Trade Name - PES

c) Modd No. s WA211P

d) Seria No. : 1000WA211P

€) Power Supply : Adaptor:1/P:100~240V ac 47~63Hz;

O/P:5Vdc, 2.0A, 10W

1.2 Characteristics of Device

The PESI-AP (IEEE 802.11b, 11Mbps WLAN Access Point) is an internetworking device for
interconnecting a WLAN with other WLANS and legacy LANSs, which provides a 2.4 GHz RF
network and bridges to an Ethernet backbone. The Access Point is the wireless equivalent of a
LAN hub. It receives, buffers and transmits data between the WLAN and the wired network,
supporting a group of wireless user devices. An Access Point is typicaly connected with the wired
backbone through a standard Ethernet cable, and communicates with wireless devices by means
of an antenna. The Access Point, or the antenna connected to it, is generdly mounted high on a
wadl or on the ceiling. Like the cdlsin a cdlular phone network. It festure:

« Highly Efficient Dipole Antennas Provide Extensive Range of Operation

 Auto Fal-Back Data Rate for Long-Distance Communication and Noisy Environments

» High-Speed Data Transmitter Rate Up to 11 Mbps

* Interoperable with IEEE 802.11b (DSSS) 2.4GHz-Compliant Equipment

» Features Roaming, Best Access Point Selection, Load Baancing, and Network Traffic Filtering

« 40-Bit or 128-Bit (optional) Wired Equivdent Privacy

» Free Software Driver Upgrades

1.3 Test Methodology

The Wirdless LAN Access Point designed with a transmitting method of direct sequence spread
spectrum is for local area network operation, which operates at 2.4 GHz ISM band and data rate
up to 11 Mbps. The rated output power is 19.4 dBm (87.1 mW).

1.4 Test Facility

The semi-anechoic chamber and conducted measurement facility used to collect the radiated and
conducted data are located insde the Building a No.8, Lane 29, Wen-ming Road, Lo-shan Tsun,
Kweishan Hsang, Taoyuan, Taiwan, R.O.C.

This dte has been accreditation as a FCC filing dte.
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2 PROVISIONSAPPLICABLE

2.1 Definition

Unintentional radiator:

A device that intentiondly generates and radio frequency energy for use within the device, or that
sends radio frequency signds by conduction to associated equipment via connecting wiring, but
which is not intended to emit RF energy by radiation or induction.

Class A Digitd Device:
A digitd device which is marketed for use in commercid or business environment; exclusive of a
device which is market for use by the genera public, or which isintended to be used in the home.

ClassB Digitd Device:

A digitd device which is marketed for use in a resdentid environment notwithstanding use in a
commercia, busness of indudrid environment. Example of such devices that are marketed for the
generd public.

Note : A manufacturer may aso quaify adevice intended to be marketed in a commercia, business,
or industrid environment as a Class B digitd device, and in fact is encouraged to do so,
provided the device complies with the technical specifications for a Class B Digita Device.
In the event that a particular type of device has been found to repeatedly cause harmful
interference to radio communications, the Commisson may dassfy such a digitd device as
aClass B Digita Device, Regardless of its intended use.

Intentional radiator:
A devicethat intentionaly generates and emits radio frequency energy by radiation or induction.

Rev. No 1.0
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2.2 Requirement for Compliance

(1) Conducted Emission Requirement
For unintentional device, according to 8 15.107(a) Line Conducted Emission Limitsis as

falowing:
Frequency Emissons Emissons
MHz VY dBu Vv
0.45 - 30.0 250 48.0

For intentiona device, according to § 15.207(a) Line Conducted Emisson Limitsis same as
abovetable.

(2) Radiated Emission Requirement

For unintentiona device, according to 8 15.109(a), except for Class A digita devices, the field
drength of radiated emissons from unintentiond radiators at a distance of 3 meters shdl not
exceed the following vaues:

Frequency Distance Radiated Radiated
MHz Meters dBp V/m b V/m
30- 88 3 40.0 100
88 - 216 3 43.5 150
216 - 960 3 46.0 200
above 960 3 54.0 500

For intentional device, according to 8 15.209(a), the generd requirement of field strength of
radiated emissons from intentiond radiators a a digance of 3 meters shal not exceed the
above table.

(3) Antenna Requirement

For intentiona device, according to 8§ 15.203, an intentiond radiator shal be desgned to
ensure that no antenna other than that furnished by the responsible party shdl be used with the
device.

Rev. No 1.0
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(4) Bandwidth Requirement

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

(5) Output Power Requirement

For direct sequence system, according to 15.247(b), the maximum pesak output power of the
tranamitter shal not exceed 1 Watt. If tranamitting antennas of directional gain greater than 6
dBi are used, the power shdl be reduced by the amount in dB that the directiond gain of the
antenna exceeds 6 dBi.

(6) 100 kHz Bandwidth of Frequency Band Edges Requirement

According to 15.247(c), 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 ether a least 20 dB below that in any
100 kHz bandwidth within the band that contains the highest leve of the desired power or shal
not exceed the generd levels specified in § 15.209(a), whichever results in the lesser
attenuation.

(7) Power Density Requirement

According to 15.247(d), for direct sequence systems, the transmitted power density averaged
over any 1 second interva shal not be greater than 8 dBm in any 3 kHz bandwidth within these
bands.

(8) Processing Gain Requirement

According to 15.247(e), the processing gain of adirect sequence system shdl be at least 10 dB.
The processing gain shal be determined from the ratio in dB of the signd to noise ratio with the
system spreading code turned off to the Signd to noise ratio with the system spreading code
turned on, as measured at the demodulated output of the receiver.

Rev. No 1.0
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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 4.5-5.25
0.495 - 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 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-95
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 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475 - 156.52525 2483.5-2500 17.7-21.4
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 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 Above 38.6

13.36-13.41

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

2.4 Labeling Requirement

The device shdl bear the following statement in a conspicuous location on the device :

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept any

interference received, including interference that may cause undesired operation.

Rev. No 1.0
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2.5 User Information

The users manud or indruction manud for an intentiona or unintentiond radiator shdl caution the
user that changes or modifications not expresdy agpproved by the party responsible for compliance
could void the user's authority to operate the equipment.

For a Class B digitd device or peripherd, the indructions furnished the user shdl include the
following or amilar satement, placed in a prominent location in the text of the manud.

The Federd Communications Commisson Radio Frequency Interference Statement includes the
following paragraph.

This equipment has been tested and found to comply with the limits for a Class B Digitd Device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
agang harmful interference in aresidentia ingalation.

This equipment generates, uses and can radiate radio frequency energy and, if not ingtaled and used
in accordance with the ingtruction may cause harmful interference to radio communication. However,
there is no guarantee that interference will not occur in a particular ingtalation.

If this equipment does cause harmful interference to radio or televison reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

-- Reorient or relocate the receiving antenna.

-- Increase the separation between the equipment and receiver.

-- Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

-- Conault the dedler or an experienced radio / TV technician for help.

Rev. No 1.0
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3. SYSTEM TEST CONFIGURATION

3.1 Justification

For both radiated and conducted emissions below 1 GHz, the system was configured for testing in a
typicd fashion as a customer would normdly use it. The peripherds other than EUT were connected
in normaly standing by Stuation. Measurement was performed under the condition that a computer
program was exercised to smulate data communication of EUT, and the transmission rate was st

alowed by EUT.

3.2 Devicesfor Tested System

Device Manufacture Model / FCC ID. Cable Description
Wirdess LAN PRIME WA211P 1.9m, Unshielded/Adaptor
Access Point * ELECTRONICS & PQP-WA211P-X (VDE/DSA-0101F-05A)
SATELLITICS 1.2m, USB cable
INC. 1.7m, LAN cable
Notebook PC ASUS L7300 3.5m, Unshielded/Adaptor
[/P:100~240VAC
O/P:19VDC, 2.64A
(Deltal ADP-50SB)

Remark “*” means equipment under test.

Rev. No 1.0
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4 RADIATED EMISSION MEASUREMENT

4.1 Applicable Standard

For unintentiond radiator, the radiated emission shdl comply with § 15.109(a).

For intentional radiators, according to § 15.247 (), operation under this provison is limited to
frequency hopping and direct sequence spread spectrum, and the out band emisson shdl be
comply with 8 15.247 (c)

4.2 Measurement Procedure

1. Setup the configuration per figure 1 and 2 for frequencies measured below and above 1 GHz
respectively.

2. For emission frequencies measured below 1 GHz, it is performed in a semi-anechoic chamber
to determine the accurate frequencies of higher emissions. For emisson frequencies measured
above 1 GHz, a pre-scan be performed with a 1 meter measuring distance before find test.

3. For emission frequencies measured below and above 1 GHz, set the spectrum andyzer on a
100 kHz and 1 MHz resolution bandwidth respectively for each frequency measured in step 2.

4. The search antenna is to be raised and lowered over arange from 1 to 4 meters in horizontally
polarized orientation. Pogition the highness when the highest value is indicated on spectrum
andlyzer, then change the orientation of EUT on test table over arangefrom 0 to 360 with
a speed as dow as possble, and keep the azimuth that highest emission is indicated on the
gpectrum andlyzer. Vary the antenna position again and record the highest vadue as a find
reading. A RF test recelver is aso used to confirm emissions measured.

Note : A band pass filter was used to avoid pre-amplifier saturated when measure TX
operation mode in frequency band above 1 GHz.

5. Repeat step 4 until dl frequencies need to be measured were complete.
6. Repeat step 5 with search antennaiin vertica polarized orientations.

7. Check the three frequencies of highest emisson with varying the datarate, placement of ANT.
cables associated with EUT to obtain the worse case and record the result.

Rev. No 1.0
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Fgure 1 : Frequencies measured below 1 GHz configuration
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The following instrument are used for radiated emissons measurement :

Equipment Manufacturer Model No. Next Cal. Due
EMI Test Receiver Hewlett-Packard 8546A 01/31/2002
Horn Antenna EMCO 3115 05/09/2002
LogBicone Antenna Schwarzbeck 9160 10/18/2002
Horn Antenna EMCO 3116 06/28/2002
Preamplifier Hewlett-Packard 8449B 08/30/2002
Spectrum Analyzer Hewlett-Packard 8564EC 09/10/2002

Measuring instrument setup in measured frequency band when specified detector function isused :

Frequency Band Instrument Function Resolution Video
(MH2) bandwidth Bandwidth
30 to 1000 RF Test Receiver Quasi-Peak 120 kHz N/A
Spectrum Analyzer Peak 100 kHz 100 kHz
Above 1000 Spectrum Analyzer Peak 1 MHz 1 MHz
Spectrum Analyzer Average 1 MHz 300 Hz

Rev. No 1.0
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4.4 Radiated Emission Data

44.1 RF Portion

a) Channd 1

Operation Mode

: Recaiving /Tranamitting

Fundamental Frequency : 2412 MHz ( Loca Frequency : 2038 MHz)

Sheet 11 of 8 Sheets
FCCID. : PQP-WA211P-X

Test Date : Dec. 25, 2001 Temperature : 18 Humidity : 63%

Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
: R L A e

(MHz) Peak Ave Peak  Ave | Corr. (m)

2037.986 50.7 55.0 53.2 -3.3 51.7 49.9 740 | 54.0 -4.1 220 1.1
4076.000 9.8 74.0| 54.0
6114.000 --- - --- --- 12.5 --- - 740 | 54.0 --- --- -
8152.000 --- - --- --- 17.3 --- - 74.0 | 54.0 --- --- -
10190.000 - - --- - 18.3 --- - 74.0 | 54.0 --- --- -
4824.000 - -— - - 11.5 - -— 74.0 | 54.0 - - -—
7236.000 - -— - - 15.1 - -— 74.0 | 54.0 - - -
9648.000 17.7 740 | 54.0
12060.000 22.9 740 | 54.0
14472.000 - - --- - 25.6 --- - 74.0| 54.0 --- --- -
16884.000 25.6 740 | 54.0
19296.000 --- - --- --- 31.0 --- - 74.0 | 54.0 --- --- -
21708.000 - - --- - 31.4 --- - 74.0 | 54.0 --- --- -
24120.000 - -— - - 30.7 - -— 74.0 | 54.0 - - -—

Note:

1. Item of margin shown in above table refer to average limit.

2. Remark “---" meansthat the emissonslevd istoo low to be measured.
refered to Average limit while there is only pesk reault.

3. Item “Magn’

Rev. No 1.0
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b) Channd 6
Operation Mode : Recalving / Tranamitting
Fundamenta Frequency : 2437 MHz ( Loca Frequency : 2063 MHz)
Test Date : Dec. 25, 2001 Temperature : 18 Humidity : 63%
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
H T N N R B N
(MHz) Peak Ave Peak  Ave | Corr. (m)
2062.970 | 50.5 - | 54.7 | 525 -32 | 515 | 493 | 740| 54.0| -47| 220 1.1
4126.000 9.9 - | 74.0| 54.0
6189.000 — | 126 - | 74.0| 54.0
8252.000 — | 17.2 — | 74.0| 54.0
10315.000 — | 185 — | 740 54.0
4874.000 — | 116 — | 740| 54.0
7311.000 — | 15.1 — | 740 | 54.0
9748.000 — | 17.8 — | 740 | 54.0
12185.000 — | 221 — | 74.0| 54.0
14622.000 — | 25.6 - | 74.0| 54.0
17059.000 — | 257 - | 74.0| 54.0
19496.000 — | 311 — | 74.0| 54.0
21933.000 — | 314 — | 740 54.0
24370.000 — | 305 — | 740| 54.0
Note:

1. Item of margin shown in above table refer to average limit.

2. Remark “---" meansthat the emissons leve istoo low to be measured.
referred to Average limit while there is only pesk result.

3. Item “Magin’

Rev. No 1.0
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¢) Channd 11
Operation Mode : Recaiving / Tranamitting
Fundamental Frequency : 2462 MHz ( Loca Frequency : 2088 MHz )
Test Date : Dec. 25, 2001 Temperature : 18 Humidity : 63%
Frequency Reading (dBuV) Factor | Result @3m Limit @3m |Margin| Table | Ant.
: A S L R A e
(MHz) Peak Ave Peak  Ave | Corr. (m)
2087.986 | 51.7 — | 57.2 | 543 31| 541 | 51.2 | 740| 54.0 | -28| 220 1.1
4176.000 — | 100 — | 74.0| 54.0
6264.000 — | 12.8 — | 74.0| 54.0
8352.000 — | 174 — | 74.0| 54.0
10440.000 — | 189 — | 74.0| 54.0
4924.000 — | 117 — | 74.0| 54.0
7386.000 — | 152 — | 74.0| 54.0
9848.000 — | 17.9 - | 740 54.0
12310.000 — | 221 — | 74.0| 54.0
14772.000 — | 257 — | 74.0| 54.0
17234.000 — | 257 — | 74.0| 54.0
19696.000 — | 31.2 — | 74.0| 54.0
22158.000 — | 315 — | 74.0| 54.0
24620.000 — | 310 — | 74.0]| 54.0
Note:

1. Item of margin shown in above table refer to average limit.
2. Remark “---" means that the emissons level istoo low to be measured.
3. Item “Margin” referred to Average limit while there is only peek resuilt.
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4.4.2 Other Emission

a) Emission frequencies below 1 GHz

Sheet 14 of 8 Sheets

FCCID. : PQP-WA211P-X

Test Date : Dec. 20, 2001 Temperature : 21 Humidity : 65 %
Frequency | Ant-Pol| Meter Corrected | Result Limit Margin | Table |Ant. High
Reading Factor @3m @3m (dB) | Degree (m)
(MHz) H/V (dBuVv) (dB) (dBuV/m) [ (dBuV/m) (Deg.)
281.230 H 19.8 16.5 36.3 46.0 -0.7 270 1.2
284.410 Vv 21.1 16.5 37.6 46.0 -8.4 320 1.0
436.430 Vv 15.6 21.3 36.9 46.0 -9.1 270 1.0
453.890 H 19.4 21.2 40.6 46.0 -54 300 1.4
453.890 Vv 15.3 21.2 36.5 46.0 -9.5 300 1.1
484.930 H 16.6 22.3 38.9 46.0 -7.1 10 1.4
504.330 H 14.7 22.3 37.0 46.0 -9.0 270 1.5
504.330 \% 13.5 22.3 35.8 46.0 -10.2 360 14
606.180 H 13.3 24.9 38.2 46.0 -7.8 360 1.0
706.090 H 16.0 26.6 42.6 46.0 -3.4 75 1.3
706.090 Vv 15.5 26.6 42.1 46.0 -3.9 15 1.1
904.940 Vv 6.8 35.4 42.2 46.0 -3.8 300 1.2

b) Emission frequencies above 1 GHz

Radiated emission frequencies above 1 GHz to 5 GHz were too low to be measured with
apre-amplifier of 35 dB.

4.5 Field Strength Calculation

The fidd strength is cdculated by adding the Antenna Factor, High Pass Filter Losy(if used) and
Cable Loss, and subtracting the Amplifier Gain (if any) from the measured reading. The basic
equation caculation is asfollows.

Result = Reading + Corrected Factor

where

Corrected Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Amplifier Gain
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4.6 Photos of Radiation M easuring Setup
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5 CONDUCTED EMISSION MEASUREMENT

5.1 Standard Applicable

For unintentiondl and intentiona device, Line Conducted Emisson Limits are in accordance to §
15.107(a) and 8§ 15.207(a) respectively. Both Limits are identica specification.

5.2 Measurement Procedure
1. Setup the configuration per figure 3.

2. A preliminary scan with a spectrum monitor is performed to identify the frequency of emisson
that has the highest amplitude relative to the limit by operating the EUT in sdected modes of
operation, typica cable postions, and with atypica system configuration.

3. Record the 6 highest emissions relive to the limit.

4. Measure each frequency obtained from step 3 by a test recelver set on quas peak detector
function, and then record the accuracy frequency and emission leve. If al emissions measured
in the specified band are attenuated more than 20 dB from the limit, this step would be ignored,
and the peak detector function would be used.

5. Confirm the highest three emissons with variation of the EUT cable configuration and record the
find data

6. Repesat dl above procedures on measuring each operation mode of EUT.

Figure 3 : Conducted emissions measurement configuration
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5.3 Conducted Emission Data

a) Channd 1

Operation Mode : Tranamitting / Recaiving

Sheet 17 of 8 Sheets
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Test Date . Dec. 20, 2001 Temperature : 17 Humidity: 70 %

Frequency | Reading (dBuV) | Factor | Result (dBuV) Limit | Margin
(MHz2) L1 L2 (dB) L1 L2 (dBuV) | (dB)
0.477 42.2# *xk 0.1 42.3# kK 48.0 -5.7
0.602 42.5# *xk 0.1 42.6# *xk 48.0 -5.4
0.731 41.3# *xk 0.1 41 .44 *xk 48.0 -6.6
0.977 42 44 >k 0.1 42.5# >k 48.0 -5.5
1.102 43.1# | 42.8# 0.2 43.3# | 43.0# 48.0 -4.7
1.473 41.5# | 43.6# 0.2 41.7# | 43.8# 48.0 -4.2
1.594 >k 42.8# 0.2 kK 43.0# 48.0 -5.0
1.793 >k 43.6# 0.2 kK 43.8# 48.0 -4.2
1.961 *xk 42.5# 0.2 *kk 42.7# 48.0 -5.3
2.145 >k 41.44 0.2 >k 41.6# 48.0 -6.4

b) Channd 6

Operation Mode : Trangmitting / Recalving

Test Date . Dec. 20, 2001 Temperature : 17 Humidity: 70 %

Frequency | Reading (dBuV) | Factor | Result (dBuV) Limit | Margin
(MHz) L1 L2 (dB) L1 L2 (dBuV) | (dB)
0.477 41.9% >k 0.1 42.0# >k 48.0 -6.0
0.602 43.1# >k 0.1 43.2# >k 48.0 -4.8
0.731 41.2# >k 0.1 41.3# >k 48.0 -6.7
0.977 42.8# *xk 0.1 42.9# kK 48.0 -5.1
1.086 42.5# | 42.6# 0.2 42.7# | 42.8# 48.0 -5.2
1.293 *xk 42.3# 0.2 >k 42.5# 48.0 -5.5
1.473 41.8# | 43.9% 0.2 204 | 44.1# 48.0 -3.9
1.773 >k 43.6# 0.2 >k 43.8# 48.0 -4.2
1.883 >k 41.4# 0.2 kK 41.6# 48.0 -6.4
2.125 >k 42 4# 0.2 kK 42.6# 48.0 -5.4
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¢) Channd 11

Operation Mode : Trangmitting / Recalving
Test Date . Dec. 20, 2001 Temperature : 17 Humidity: 70 %

Frequency | Reading (dBuV) | Factor | Result (dBuV) Limit | Margin
(MH2) L1 L2 (dB) L1 L2 (dBuVv) | (dB)
0.477 42.4# *rx 0.1 42.5# *xk 48.0 -5.5
0.602 42.8# *rx 0.1 42,94 *xk 48.0 -5.1
0.720 41.2# *rx 0.1 41.3# *xx 48.0 -6.7
0.977 42 A4 *xk 0.1 42.5# kK 48.0 -5.5
1.086 43.5# | 43.4# 0.2 43.7# | 43.6# 48.0 -4.3
1.316 *xk 41.6# 0.2 >k 41.8# 48.0 -6.2
1.430 *rk 44.1# 0.2 *xk 44.3# 48.0 -3.7
1.473 42.4# *hx 0.2 42.6# *rk 48.0 -5.4

1.586 el 43.1# 0.2 il 43.3# 48.0 -4.7
1.797 ol 43.3# 0.2 ll 43.5# 48.0 -4.5
1.938 el 41.9# 0.2 xRk 42.1# 69.5 -27.4

Note @ If the data table gppeared symbaol of "***" means the value was too low to be measured.
@ If the data table gppeared symbol of "----" means the Q.P. value is under the limit for

AVG. 50, the AVG. vaue doesn't need to be measured.
® If the data table appeared symbol of “#‘ means the noise was low, so record the peak
vaue.

Note : Please see appendix 1 for Ploted Datas

5.4 Result Data Calculation

The result data is caculated by adding the LISN Factor to the measured reading. The basic
equation with asample caculation is as follows:

RESULT = READING + LISN FACTOR (Included Cable L oss)

Assume areceiver reading of 22.5 dBp V isobtained, and LISN Factor is 0.1 dB, then the total
of disturbance voltageis 22.6 dBu V.

RESULT =225+0.1=226dBuy V
Levd inp V = Common Antilogarithm[(22.6 dBu V)/20]
=1348py V
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5.5 Conducted M easurement Equipment

The following test equipment are used during the conducted test .
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Equipment Manufacturer Modd No. Next Cal. Due
RF Test Receiver Rohde and Schwarz ESCS30 09/18/2002
Line Impedance EMCO 3825 10/27/2002
Stabilization network
Line Impedance Teemeter NNB-2/16Z 04/02/2002
Stabilization network
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5.6 Photos of Conduction Measuring Setup
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6 ANTENNA REQUIREMENT

6.1 Standard Applicable

For intentiona device, according to 8 15.203, an intentional radiator shal be designed to ensure

that no antenna other than that furnished by the responsible party shal be used with the device.
And according to § 15.247 (b), if transmitting antennas of directiona gain grester than 6 dBi are
used, the power shal be reduced by the amount in dB that the directiond gain of the antenna
exceeds 6 dBi.

6.2 Antenna Construction and Directional Gain

Highly efficient dipole antennas fix on the PCB. The directiond gain of antenna used for
transmitting is Peak 2.73dBi, Typica 2.0dBi and the details antenna construction.
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7 EMISSION BANDWIDTH MEASUREMENT

7.1 Standard Applicable

According to 15.247(a)(2), for direct sequence system, the minimum 6dB bandwidth shdl be a
least 500 kHz.

7.2 Measurement Procedure

1. Check the calibration of the measuring instrument using ether an interna cdibrator or a known
sgnd from an externa generator.

2. Pogtion the EUT as shown in figure 4. Turn on the EUT and connect it to measurement
indrument. Then st it to any one convenient frequency within its operating range. Set a
reference level on the measuring instrument equd to the highest pesk value.

3. Messure the frequency difference of two frequencies that were attenuated 6 dB from the
reference level. Record the frequency difference as the emission bandwidth.

4. Repest above procedures until al frequencies measured were complete.

Figure 4: Emisson bandwidth measurement configuration.

EUT Spectrum
Analyzer
7.3 Measurement Equipment
Equipment Manufactur er Model No. Next Cal. Due
Plotter Hewlett-Packard 7440A N/A
Spectrum Analyzer Hewlett-Packard 8564EC 09/10/2002
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7.4 Measurement Data

Test Date : Dec. 25, 2001 Temperature : 18 Humidity: 63 %

a  Channd 01: 6 dB Emisson Bandwidth is 7.25 MHz
b) Channd 06: 6 dB Emisson Bandwidth is 7.58 MHz
c)  Channd 11: 6 dB Emisson Bandwidth is 7.33 MHz

Note: Please see Appendix 2 for ploted datas
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8 OUTPUT POWER MEASUREMENT

8.1 Standard Applicable

For direct sequence system, according to 15.247(b), the maximum pesk output power of the
trangmitter shal not exceed 1 Watt. If transmitting antennas of directiona gain greater than 6 dBi
are used, the power shal be reduced by the amount in dB that the directiond gain of the antenna
exceeds 6 dBi.

8.2 Measurement Procedure

1. Check the cdlibration of the measuring instrument using either an internd caibrator or a known
sgnd from an externa generator.

2. Pogtion the EUT as shown in figure 5. Turn on the EUT and connect its antenna termind to
measurement instrument via alow loss cable. Then set it to any one measured frequency within
its operating range and make sure the instrument is operated in its linear range.

3. Set RBW of spectrum andyzer to 2 MHz and VBW to 3 MHz.

4. Measure the highest amplitude appearing on spectral display and record the leve to calculate
result data.

5. Repeat above procedures until &l frequencies measured were complete.

Figure 5: Output power and measurement configuration.

EUT Spectrum
Analyzer
8.3 Measurement Equipment
Equipment Manufactur er Model No. Next Cal. Due
Plotter Hewlett-Packard 7440A N/A
Spectrum Analyzer Hewlett-Packard 8564EC 09/10/2002
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8.4 Measurement Data

Test Date : Dec. 25, 2001 Temperature : 18 Humidity: 63 %

a  Channd 01 : Output Peak Power is 20.8 dBm or 120.2 m\W
b)  Channd 06 : Output Peak Power is20.5 dBm or 112.2 mW
c)  Channd 11 : Output Peak Power is 19.6 dBm or 91.2 mW

Note: 1. Please see Appendix 3 for ploted datas
6dB(BW)

2. Output peak power=reading + 10log——mM8MMM X —
put p p g g re(BW)

@152+ 10 Iog7'725 ~15.2+5.6=20.8

(b)14.7 + 10 Iog7'758 ~14.7+5.8=20.5

(0)14.0 + 10 Iog% ~14.0+5.6=19.6
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9 100 kHz BANDWIDTH OF BAND EDGESMEASUREMENT

9.1 Standard Applicable

According to 15.247(c), 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 shdl be ether at least 20 dB below that in any
100 kHz bandwidth within the band that contains the highest leve of the desired power or shall
not exceed the generd levels specified in § 15.209(a), whichever results in the lesser
attenuation.

9.2 Measurement Procedure

1. Check the calibration of the measuring instrument using ether an interna cdibrator or a known
signd from an externd generator.

2. Pogtion the EUT as shown in figure 5. Turn on the EUT and connect its antenna termina to
measurement instrument via alow loss cable. Then set it to any one measured frequency within
its operating range and make sure the instrument is operated in its linear range,

3. Set both RBW and VBW of spectrum anadyzer to 100 kHz with a convenient frequency span
including 100kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and st it as areference leve. Plot
the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

9.3 Measurement Equipment

Equipment Manufacturer Model No. Next Cal. Due
Plotter Hewlett-Packard 7440A N/A
Spectrum Analyzer Hewlett-Packard 8564EC 09/10/2002
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9.4 Measurement Data

Test Date : Dec. 25, 2001 Temperature : 18 Humidity: 63 %

a  Lower Band Edge : maximum vaueis—25.8 dBm that is attenuated more than 20dB
b)  Uppe Band Edge : maximum vaue is—42.0 dBm that is attenuated more than 20dB

Note: Please see Appendix 4 for ploted datas

Rev. No 1.0



ETC Report No. : ET90S-11-041 Sheet 28 of 8 Sheets
FCCID. : PQP-WA211P-X

10 RADIATED MEASUREMENT AT BANDEDGE WITH
FUNDAMENTAL FREQUENCIES

10.1 Standard Applicable

According to 15.247(c), radiated emissions which fal in the restricted bands, as defined in §
15.205(a), must aso comply with the radiated emission limits specified in § 15.209(a).

10.2 Measurement Procedure

1. Setup the configuration per figure 2 for 2.39GHz and 2.4835GHz measured.

2. Set the spectrum analyzer on IMHz resol ution bandwidth for each frequency messured.

3. The search antenna is to be raised and lowered over arange from 1 to 4 meters in horizontally
polarized orientation. Postion th highness when the highest value is indicated on spectrum
andlyzer, then change the orientation of EUT on test table over a range from 0° to 360° with a
speed as dow as possible, and keep the azimuth that highest emission is indicated on the
spectrum andyzer. Vay the antenna postion again and record the highest vaue as a find
reading. A RF test receiver is aso used to confirm emissions measured.

4. Repeat step 3 until dl frequencies need to be measured were complete.

5. Repeat step 4 with search antennalin vertical polarized orientations.

6. Measurement gppliedtochannd 1 6 11, recorded the resullt.
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10.3 Measuring I nstrument

The following instrument are used for radiated emissons measurement :
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Equipment Manufacturer Model No. Next Cal. Due
EMI Test Receiver Hewlett-Packard 8546A 01/31/2002
Horn Antenna EMCO 3115 05/09/2002
LogBicone Antenna Schwarzbeck 9160 10/18/2002
Horn Antenna EMCO 3116 06/28/2002
Preamplifier Hewlett-Packard 8449B 08/30/2002
Spectrum Analyzer Hewlett-Packard 8564EC 09/10/2002

Measuring instrument setup in measured frequency band when specified detector function isused :

Frequency Band Instrument Function Resolution Video
(MH2) bandwidth Bandwidth

Spectrum Analyzer Peak 1 MHz 1 MHz

2390 & 2483.5 Spectrum Analyzer Average 1 MHz 300 Hz
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10.4 Radiated Emission Data

a) Channd 1
Operation Mode

Fundamenta Frequency : 2412 MHz

: Recaiving /Tranamitting

Sheet 30 of 8 Sheets
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Test Date : Jan. 07, 2002 Temperature : 18 Humidity : 58 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuVv/m) (dBuV/m) (dB) | Deg. .
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Corr. (m)
2390.000 49.7 54.2 43.2 -1.7 52.5 41.5 74.0 54.0 | -12.5 200 1.4
2483.500 47.6 50.7 -11 49.6 74.0 54.0 -5.4 120 1.4
b) Channel 6
Operation Mode : Recalving / Trangmitting
Fundamental Frequency : 2437 MHz
Test Date : Jan. 07, 2002 Temperature : 18 Humidity : 58 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuV/m) (dBuVv/m) (dB) Deg. .
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Corr. (m)
2390.000 49.2 51.6 -1.7 49.9 74.0 54.0 -4.1 60 1.0
2483.500 46.8 50.6 -1.1 49.5 74.0 54.0 -4.5 260 1.0
¢) Channd 11
Operation Mode : Recalving / Trangmitting
Fundamental Frequency : 2462 MHz
Test Date : Jan. 07, 2002 Temperature : 18 Humidity : 58 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuV/m) (dBuVv/m) (dB) Deg. .
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Corr. (m)
2390.000 50.8 51.2 -1.7 | 495 74.0 | 54.0 -5.5 65 1.0
2483.500 51.3 57.0 47.8 -1.1 55.9 46.7 74.0 54.0 -7.3 40 1.1
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11 POWER DENSITY MEASUREMENT

11.1 Standard Applicable

Sheet 31 of 8 Sheets
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According to 15.247(d), for direct sequence systems, the transmitted power density averaged
over any 1 second interva shdl not be greater than 8 dBm in any 3 kHz bandwidth within these

bands.

11.2 Measurement Procedure

1. Check the calibration of the measuring instrument using ether an interna cdibrator or a known
signd from an externd generator.

2. Pogition the EUT as shown in figure 5. Turn on the EUT and connect its antenna termina to
measurement instrument via a low loss cable. Then set EUT to any one measured frequency
within its operating range and make sure the instrument is operated in its linear range.

3. Adjust the center frequency of spectrum analyzer on highest level appearing on spectrd display
within a 300 kHz frequency span.

4. Set the spectrum andyzer on a 3 kHz resolution bandwidth and 10 kHz video bandwidth as
well as max. hold function, then record the measurement result.

5. Repeat above procedures until all measured frequencies were complete.

11.3 Measurement Equipment

Equipment Manufacturer Model No. Next Cal. Due
Plotter Hewlett-Packard 7440A N/A
Spectrum Analyzer Hewlett-Packard 8564EC 09/10/2002
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11.4 Measurement Data

Test Date : Dec. 25, 2001 Temperature : 18 Humidity: 63 %

a  Channd 01 : Maximun Power Dendity of 3 kHz Bandwidthis—9.3 dBm
b)  Channd 06 : Maximun Power Dengty of 3 kHz Bandwidthis—10.0 dBm
c)  Channd 11 : Maximun Power Density of 3 kHz Bandwidth is—10.3 dBm

Note: Please see Appendix 5 for ploted datas
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12 PROCESSING GAIN MEASUREMENT

12.1 Standard Applicable

According to 15.247(€), the processing gain of a direct sequence system shdl be at least 10 dB.
The processng gain shdl be determined from the ratio in dB of the Sgnd to noise ratio with the
system spreading code turned off to the signa to noise ratio with the system spreading code turned
on, as measured at the demodulated output of the receiver.

12.2 Measurement Description

The processing gain measurement provided by PRIME ELECTRONICS &
SATELLITICSINC,, please see Attachment
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Appendix 1 : Ploted Datas of Power Line Conducted Emissions
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Conducted Emission

Peak Value

EUT: Wiraleas LAN
Manuf:

Op Cond: T (CH 1)
Operator; Rick Hu

Test Spec: FCG Class B
Comment: L1

Prescan Measuramert. Detsctor. XPK )
Meas Time: eee scan seltings
Peaks: 8
Ace Margin: 10dB

dBpv e
&0

10

s 1:_0 10.0 30.0
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Conducted Emission

Peak Value
EUT: Wireless LAN
Manuf:
Op Cond. Tx (CH 1)
Operator: Rick Hu
Test Spec: FCC Clasa B
Commant: L2
Prescan Meaasurement: Datector: APK
Maas Tirne: sea scan settings
Peaks. e
Acc Margin: 10dB
dBpv — QP -
80 r
70
60
50

10

10.0 300
Q.45 1.0 0 o
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Conducted Emission

Peak Value

EUT: WWiralezs LAN

Manuf:

Op Cond: Tx(CHE)

Operator. Rick Hu

Tesl Spec: FCC Class B

Comment: L1

Prescan Measurament Deetactor: XPK
Maas Time: s8a scan settings
Paaks: B
Acc Margin: 10 dE

dBuv — OP

m -

m |

m !

m !

0.45 10 10.0 300
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Conducted Emission

Peak Value

EUT: Wircless LAN

Manuf.

Op Cond: Tx(CH 6)

Operator Rick Hu

Test Spec: FCC Class B

Comment. L2

Prescan Messurement: Detector XPK
Mess Time: seo scan satings
Peaks: 8
Acc Margin: 104dA

dBuv e aF

pes §

70

B0

m i

40

: |

20

l . i\ |
10
] L : .
i 1.0 100 300
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Conducted Emission

Peak Value

EUT: Wireless LAN

Manuf:

Op Cond: Tx (CH11)

Oparator: Rick Hu

Tast Spec. FCC Class B

Comment L1

Prescan Measuremant: Detector: XPK
Weas Time: soa scan settings
Peaks: 8
Acc Margin: 10 4B

dBpy - i s _QF‘

adi o

70

60

50

10

045 1I.U 10.0 30.0
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Conducted Emission

Peak Value

EUT: Wirsleas LAN

Manuf:

Op Cond: Tx(CH11)

Oparator. Rick Hu

Tasat Spec, FCC Class B

Comment: L2

Prescan Measuremant Detector: XPK
Meas Tima: see soan settings
Peaks: a
Acc Margin: 10dB

dBuy = —_— QP

80 ~

70

60

50

20 [ 4HlL | I‘ w\* x“mwwﬁmmw |
e | ‘
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Appendix 2 : Ploted Datas of Emissions Bandwidth
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