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GENERAL INFORMATION

Product Description for Equipment Under Test (EUT)

The NETGEAR, Inc’s product, FCC ID: PY3WPN824, Modd: WPN824 or the “EUT” asreferred to this
report is a Wireless 802.11b/g Access Point which measures approximately 220mmL x 150mmWw x
25mmH. The EUT operates at the frequency range of 2412— 2462MHz, with maximum output power of
0.091W (19.6dBm).

* The test data gathered are from typical production sample, serial number: 11.212 provided by the manufacturer.

Objective

This type approva report is prepared on behalf of NETGEAR, Inc in accordance with Part 2, Subpart J,
Part 15, Subparts A , B and C of the Federa Communication Commissions rules.

The objective is to determine compliance with FCC rules for Output Power, Antenna Requirements, 6 dB
Bandwidth, power spectral density, 100 kHz Bandwidth of Band Edges Measurement, Spurious Emission,
Conducted and Spurious Radiated Emission.

Related Submittal(s)/Grant(s)
No Related Submittals.

Test Methodology

All measurements contained in this report were conducted with ANSI C63.4-2003, American National
Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz.

All radiated and conducted emissions measurement was performed at Bay Area Compliance Laboratory,
Corp. Theradiated testing was performed at an antenna-to-EUT distance of 3 meters.

Test Facility

The Open Area Test site used by BACL to collect radiated and conducted emission measurement data is
located in the back parking lot of the building at 230 Commercial Street, Sunnyvale, Cdlifornia, USA.

Test sSite at BACL has been fully described in reports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VCCI). The details of these reports
has been found to be in compliance with the requirements of Section 2.948 of the FCC Rules on February
11 and December 10, 1997 and Article 8 of the VCCI regulations on

December 25, 1997. The facility aso complies with the radiated and AC line conducted test site criteria
set forth in ANSI C63.4-2003.

The Federal Communications Commission and Voluntary Control Council for Interference has the reports
on file and is listed under FCC file 31040/SIT 1300F2 and VCCI Registration No.: C-1298 and R-1234.
The test site has been approved by the FCC and VCCI for public use and is listed in the FCC Public
Access Link (PAL) database.
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Additionaly, BACL isaNational Institute of Standards and Technology (NIST) accredited |aboratory,
under the National Voluntary Laboratory Accredited Program (Lab Code 200167-0). The current scope of
accreditations can be found at http://ts.nist.qgov/ts/htdocs/210/214/scopes/2001670.htm
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SYSTEM TEST CONFIGURATION

Justification

The host system was configured for testing according to ANSI C63.4-2003.

The EUT was tested in the normal (native) gperating mode to represent wor st-case results during the final
qualification test.

EUT Exercise Software

The EUT exercise program used during radiated and conducted testing was designed to exercise the
system components. The test software, provided by the customer, is started the Windows termina program
under the Windows 98/2000/M E/XP operating system.

Once loaded, set the Tx channel to low, mid and high for testing.

Special Accessories

As shown in following test block diagram, al interface cables used for compliance testing are shielded.

Schematics/ Block Diagram

Please refer to Appendix A.

Equipment M odifications

No modifications were made to the EUT.

Remote Support Equipment List and Details

Manufacturer Description Model Serial Number FCCID
IBM Laptop PC 2662 N/A N/A

Power Supply Information

Manufacturer Description M odel Serial Number FCCID
Netgear AC/DC Adapter MWD-1200800 None None
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Interface Ports and Cabling

Cable Description Length (M) From To
Ethernet Cable 5.0 Ethernet port / EUT Ethernet Port / PC
Ethernet Cable Ethernet port / EUT Ethernet
Ethernet Cable Ethernet port / EUT Ethernet
Ethernet Cable Ethernet port / EUT Ethernet
Ethernet Cable Ethernet port / EUT Ethernet
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Configuration of Test System

Test Setup Block Diagram

LISN 1

EUT
Power Cord

LISN2

ethernet

Non-Conducting Table
80 cm Above Ground Plane

<€<— 1 Meters

%
1.5 Meter
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SUMMARY OF TEST RESULTS

Results reported relate only to the product tested.

FCC RULES DESCRPTION OF TEST RESULT
§2.1091 RF Exposure Pass
§15.203 Antenna Requirement Pass

§ 15.207 (a) Conducted Emissions Pass
§2.1051 Spurious Emission at Antenna Port Compliant
§15.209 (a) Radiated Emission Pass
§15.247 (8)(2) 6 dB Bandwidth Pass
815.247 (b)(3) M aximum Peak Output Power Pass
§15.247 (¢) 100 kHz Bandwidth of Frequency Band Edge Pass
§15.247 (d) Peak Power Spectral Density Pass

Report # R0501245Rpt-a.doc

Page 9 of 48

FCC Part 15.247 Test Report




§15.203 - ANTENNA REQUIREMENT

Standard Applicable

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device.

And according to 8§ 15.247 (b) (4), if transmitting antennas of directional gain greater than 6 dBi are used
the power shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The antenna for this device is an integral antenna with gain of 0-4dBi.
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§15.207(a) - CONDUCTED EMISSIONS

M easur ement Uncertainty

All measurements involve certain levels of uncertainties. The factors contributing to uncertainties are
spectrum analyzer, cable loss, and LISN.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of the
uncertainty of any conducted emissions measurement at BACL is +2.4 dB.
EUT Setup

The measurement was performed in the shield room, using the same setup per ANSI C63.4-2003
measurement procedure. The specification used was FCC 15 Subpart B limits.

The spacing between the peripherals was 10 centimeters.
External 1/0 cables were draped along the edge of the test table and bundle when necessary.

Spectrum Analyzer Setup
The EMI test receiver was set to investigate the spectrum from 150 kHz to 30Mhz.

Test Equipment List and Details

M anufacturer Description M odel Serial Number Cal. Date
Rohde & LISN ESH2-Z5 871884/039 2004-08-16
Schwarz
Rohde & EM| Test Receiver ESCS30 100176 2004-09-15
Schwarz

Fluke Calibrated Voltmeter 189 18485-38 2004-07-18

* Statement of Traceability: BACL atteststhat all calibrations have been performed per the NVLAP requirements,
traceableto NIST.

Test Procedure

During the conducted emission test, the power cord of the host system was connected to the auxiliary
outlet of the first LISN.

Maximizing procedure was performed on the six (6) highest emissions of each modes tested to ensure EUT
is compliant with all ingtalation combination.

All data was recorded in the peak detection mode. Quasi-peak readi n?s were only performed when an
emission was found to be margina (within -4 dBmV of specification limits). Quas-peak readings are
distinguished with a"Qp".
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Summary of Test Results

According to the recorded data in following table, the EUT complies with the FCC Conducted margin for

a Class B device, with the wor st margin reading of:

-25.6 dB at 16.900 MHzin the Line mode

Environmental Conditions

Temperature: 21°C
Relative Humidity: 3%
ATM Pressure: 1032 mbar

The testing was performed by Ming Jin on 2005-02-01.

Conducted Emissions Test Data

LINE CONDUCTED EMISSIONS FCC PART 15 QLASSB
Frequency Amplitude Detector Phase Limit Margin
MHz daBny Qp/Ave/Peak Line/Neutral daBny dB

16.900 24.4 AVE Line 50 -25.6
3.340 18.7 AVE Neutral 46 -27.3
3.240 18.0 AVE Line 46 -28.0
20.200 214 AVE Neutral 50 -28.6
16.900 28.1 QP Line 60 -31.9
3.340 21.6 QP Neutral 56 -34.4
20.200 253 QP Neutral 60 -34.7
0.150 21.1 AVE Line 56 -34.9
3.240 205 QP Line 56 -35.5
0.150 17.2 AVE Neutral 56 -38.8
0.150 25.3 QP Line 66 -40.7
0.150 235 QP Neutral 66 -42.5

Plot of Conducted Emissions Test Data

Plot(s) of Conducted Emissions Test Data is presented hereinafter as reference.
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§2.1051 - SPURIOUSEMISSIONS AT ANTENNA TERMINALS

Standard Applicable

Requirements: CFR 47, § 2.1051.

The spectrum was to be investigated to the tenth harmonics of the highest fundamental frequency as
specified in § 2.1057.

M easur ement Procedure

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set at 100 kHz. Sufficient scans were taken to show any
out of band emissions up to 10" harmonic.

Equipment Lists

M anufacturer Description M odel Serial Number Cal. Date
HP Spectrum Analyzer HP8564E 3943A01781 2004-10-04
HP Plotter HP7470A 2541A49659 Not Required

* Statement of Traceability: BACL Corp. atteststhat all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

M easur ement Result
Please refer to following pages for plots of spurious emission.

Environmental Conditions

Temperature: 21°C
Relative Humidity: 3%
ATM Pressure: 1032 mbar

The testing was performed by Ming Jin on 2005-01-24.

Report # R0501245Rpt-a.doc Page 15 of 48 FCC Part 15.247 Test Report




NETGEAR, Inc

FCCID: PY3WPN824

AT TE A0dE
FL 20 . Oo8m
[ —
2| MHEz
— ] = Lol = =]

LY

ETART =SOMWEZ

wPREBwW LO0KkH=2

m

L ATk o e s

10 aEE,

| 1 |

e e d e kdaal [ ——

i
i '
o .

STOP

Rt = B ) 10Dk Hz

rEH

DO0OGEHE

100 sm

=]

= EIWNF

-HE, mo0d8Em

== . 05GEGH=
METEE AR
| do=.{:

[N =k

1

1
BE=
H. 1

[
o

L =
J aBm |
|
| T Als aenss
- _ - _ 3.
TR ey W L = R T R W T
i T P R |
! | | l | [ |
' |
| ST | | Ji. |
I ‘
|
— £ R = | | | [ |

START 3.

AEw

oOoOGH=

1O Dk Hz

STaOF o2 | OoSHZ
W M DOk H= EUR = Y ] 100 se

Report # R0501245Rpt-a.doc

Page 16 of 48

FCC Part 15.247 Test Report




NETGEAR, Inc

FCCID: PY3WPN824

PPN TR LN -

START

SEoOMz

= FREW 100k Hz

[

=

0O=s EHz=

—37F . B3 daBm

el o A Tt

PP R

START .. Q06HE

“FEEW 100 kH= o Al

1 o83 -

AMEE —aD
ZasmMe-z
MNETGEAR
Ho = "l =]

. 3548

[wera=a |
= B

1]
i PLN T T o S e g e e e P -rv"J'-—rJ--r"-lf--
| NE——-ES R o S, ), |

STOP 23.0C00GHEZ

WS

S e
1A= E=

MR 37 .83dBm
24, 05 GGHZ

—[ --“Jl-i:"'l'-i::éc\-—: [wENBE=4
| E_1'C.‘l:'. 14 = H

(E-.._.u"-

. 5 1 4 ' ! -
e -_,nu_‘_{;___x_.b_..W___h#',”_,‘_w\&t#-.*

|
|
|
B

STOR

- ) ‘
25 006GHE
10 H= #SWE So0ssc

Report # R0501245Rpt-a.doc

Page 17 of 48

FCC Part 15.247 Test Report




NETGEAR, Inc

FCCID: PY3WPN824

ATTEMN A04dB OARER —aa , 1BgB
(=N 2O . odBEm 120 B2 . 2==8MH=
' | HETGEam | wRrHaza |
HOo=Z2 _ 14k . 4
228, MHE [ [
—Aal, 18 dB |
| | | .
|
} | ] | ] I i
| |
*
= } } } } } } I T |
- | J_ |
(R TERRER I A TR TSR N S P S A BN TR I A -mr'i"""')' Bt ey
il e G tali) i | | ! | | !
! i i 8 = ach o | | AN | RS L ]
START 3I0OMHEz STOP 3. 0005H=z
HABRW 100CkHZ= VEW 100kHz #SWNP 100s2c
ATTER A0dB MEAR —37 . _.SodBEm
HL 30 odBm 1048 . 24, 0BGEHE
MNETGE AR wWPrBEZa
=f=F] i1l [ P e -
M R | - S 1k
=4 D8 E@H=

4 } "
O S IO T
Byt U TR

STalm T 3A.00GH=E
=*=FBwW 100kHzZ =1 §

|
NN S N— ; 1 | =1
B T T o ! A M“’Lf-l"'-

! i A I i |
sTORF
OOz

=25 . 00GHZ
mSWP BOo0zEc

Report # R0501245Rpt-a.doc

Page 18 of 48

FCC Part 15.247 Test Report




NETGEAR, Inc

FCCID: PY3WPN824

ATTEN ZIodE
AL Z0.0dBEm
29k H
=ES| MH=

et el ot e e Py s i g o i, bt il -.rw._-\..u.:-n.rﬂ-u—wr‘--f-\.r*"‘""

START 3IOoMH=z
=mRBwW 100kH=Z
ATTENM 3040dB
Rl =0 . 0dBEm

P KL=
&= . DB GH=
—a8.17 dBm

(T S o
O Y g e

START J.006HZ
WEEW 100kH=

LA —a1

100 » DEIMHE
[ [ NETGE AR
| S02.411g

1708

WPRBE S 4
L= P G

T

|

i

|

' o
|

iT
LT PRTTR L T

STOF 3 .000GBH=
W B 100K HZ R = 100sac
MER —g8 . 17dBEm
1O0B .~ 24, OBEH=
n T : T
| ME T GE AR =T ] =
) go=z.11g cH. 1
; i
| . —
| |
| | } i o |
|
|

Art 0]

N -1"-.‘:""'--""\,,;.-, kg J‘\.‘..-_.L.-..a-h..-rr-.-i.f'm'"“‘-’:-'-""

.

ETOP 2S5 .00GH=

WEW 100KHZ HS W

S00se=c

Report # R0501245Rpt-a.doc

Page 19 of 48

FCC Part 15.247 Test Report




NETGEAR, Inc

FCCID: PY3WPN824

aTTEM JdB
ML =3  CdBm
. =i R ;

=52 MH=Z
A42.00 OB

LA
ZS=MHE
ME TS A
8g=.119

= .

_— - - I 4+ T | - - — -|I-- _— r'_ ——)
i M |
i |
| IS S —— J:._..;_-ﬂl !_‘.. -l a.__l_.
S

T

1
START

= EHEwW

BarHzZ

10Qk=H=Z WE

H2qadpB

O Bm 10d
= - -

o | R S PR TR,
el | bl sl il e bk aak

START 3.00CH=

HAB W 100k Hx B

SN T T, N TP PRIE S T PEP TR T A

e Tt S [N

i

=

roF
100kHZ

L RDo0EHE
SwWFP 100esec

=

=,

—dAl\ SHSO0dBm
O 1GHE
NETGHEAR
g802.41g

B~

| [ W I--'FJ!BE::
[ o

| .

| |

|
P o "'.r'“"'\\...-r-\._"\-"l.,m_w.__.z.--_-.-‘;-v-"""""ll"""'-&"ﬂ
1

]
|
25 . 00GKH:=

#w=EWRFRF Z200sec

sSTOR

100QkHZ

Report # R0501245Rpt-a.doc

Page 20 of 48 FCC Part 15.247 Test Report




NETGEAR, Inc

FCCID: PY3WPN824

ATTER 3OdB

aMeR —39 ., 2298
Rl =0 . 0d8Bm 108 7 22arH=
| [ "NETGEAR | WweNEZ4 |
| 80=2.11g -:r-1.::.i
—[ | ¥ i
Pt = | | 1
228 MH= | 1
L ! | -
—Ea. 33 o3 [ |
| i
| 1
[ | |
f | I {4 I J
| I %
] ' -
| ] | 1
| I
|

.1.__.-n.|.'{ * f
. | 1 1
-hnlw-T"\w‘”ﬂh*‘.JWHMMUWM“.JMFIFM\'_VJ"“.. _I'"m'll"""'""" -
i i “ . ] . 1 |
' ! 1
| 1
| |
(o i | 1 1 L 1 i
START 3IJIOMHEZ STORF 3, 000G5HZ
#RBW 100kH=z VBW 100kKHZ #SWP 100sec
H
aTTEN IodB A S8, 17aBm
RL 2C,.04dBm 1098 .~ 24, 0D5GHZ
1 I T NETGEAR wWEera=4
' ' | BoeS.11g =
| N— ! !
bl b |
| = = N
Ii:.-ﬂ !.':.l_l HFH=Z 1 | | | 1
—<E8, 17 dBEm
| 1 |
| 1
F i ' I +

\.q.l%.-."'

I I | et e, | e
Py SPR R S LY Ll n e T T
| FPREI PP |
|
L 1 1 | L |
START 3.00GH=Z STOF 285 . 00GH=2
HABW 100kH=z WBW 100k Hz HEWRPR HO0O0sec

Report # R0501245Rpt-a.doc

Page 21 of 48

FCC Part 15.247 Test Report




§15.209 - SPURIOUS RADIATED EMISSION

M easur ement Uncertainty

All measurements involve certain levels of uncertainties. The factors contributing to uncertainties are
spectrum analyzer, cable loss, antenna factor calibration, antenna directivity, antenna factor variation with
height, antenna phase center variation, antenna factor frequency interpolation, measurement distance
variation, site imperfections, mismatch (average), and system repeatability.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of the
uncertainty of a radiation emissions measurement at BACL is +4.0 dB.

According to 815.205, except as shown in paragraph (d) of this section, only spurious emissions are

permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090- 0.110 16.42 - 16.423 399.9- 410 45-515
10.495-0.505 16.69475 — 16.69525 608 — 614 5.35-5.46

2.1735- 2.1905 16.80425 — 16.80475 960 — 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 — 1427 8.025—-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- 12.57725 240 - 285 3345.8 — 3358 36.43— 36.5
13.36— 1341 322—-335.4 3600 — 4400 @)

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

% Above 38.6

Except as provided in paragraph (d) and (e), the filed strength of emissions appearing within these

frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than
1000MHz compliance with the limits in Section 15.209 shal be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000MHz, compliance with the emission
limitsin Section 15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

According to §15.209, the device shall meet radiated emission genera requirements.
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Except for Class A device, the filed stren
distance of 3 meters shall not exceed the

(};th of radiated emissions from unintentional radiators at a
ollowing values:

Frequency of Emission Field Strength
(MH2) (Microvolts/meter) (dBmV/meter)
30- 88 100 40
88 - 216 150 435
216 - 960 200 46
Above 960 500 54

EUT Setup

The radiated emission tests were performed in the open area 3-meter test Site, using the setup accordance
with the ANSI C63.4-2003. The specification used was the FCC 15.209 limits.

The spacing between the peripherals was 10 centimeters.
External 1/O cables were draped aong the edge of the test table and bundle when necessary.
The EUT was connected to the power adapter which is connected with 120V ac/60Hz power source.

Spectrum Analyzer Setup
According to FCC Rules, 47 CFR, Section 15.33, the frequency wasinvestigated from 30 to 25000 MHz.

During the radiated emission test, the spectrum analyzer was set with the following configurations:

Frequency Range RBW Video B/W
Beow 30MHz 10kHz 10kHz
30— 1000MHz 100kHz 100kHz
Above 1000MHz 1IMHz 1IMHz

For Average measurement: RBW = 1IMHz, VBW = 10Hz (above 1000MHz)
Test Equipment List and Details

M anufacturer Description M odel Serial Number Cal. Date
HP Amplifier, Pre, 84498 3147A00400 2004-03-14
microwave

HP Amplifier, Pre 8447E 1937A01057 2004-08-04

HP Analyzer, Spectrum 8565EC 3946A00131 2004-08-06

ETS Antenna, Biconical 3110B 9603-2315 2004-12-14
ARA. Antenna, Horn, DRG| DRG-118/A 1132 2004-09-30
A.H. Systems | Antenna, Horn, DRG| SAS-200/571 2455-261 2004-08-01
ETS Antenna, logperiodic 3148 0004-1155 2004-10-11

* Statement of Traceability: BACL atteststhat all calibrations have been performed per the NVLAP requirements,

traceableto NIST.
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Test Procedure

For the radiated emissions test, the EUT, and all support equipment power cords was connected to the AC
floor outlet.

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all
installation combinations.

All datawas recorded in the peak detection mode. Quasi-peak readings performed only when an emission
was found to be margina (within -4 dBnV of specification limits), and are distinguished with a"Qp" in
the data table.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The“Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, amargin of -7dBnV means the emission is 7dBnV below the maximum limit for Class
B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. - FCC 15.209 Limit
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Summary of Test Results

According to the data hereinafter, the EUT complied with the FCC Title 47, Part 15, Subpart C, section
15.205, 15.207 and 15.247, and had the worst margin of:

Environmental Conditions

Temperature: 21°C
Relative Humidity: 37%
ATM Pressure: 1032 mbar

The testing was performed by Ming Jin on 2005-01-24.

802.11b:

-12.7 dB at 4824.00 MHz in the Vertical polarization, Low Channel
-6.8 dB at 1104.00 MHz in the Vertical polarization, Middle Channel
-6.6 dB at 2483.50 MHz in the Vertical polarization, High Channel
-1.2 dB at 184.00 MHz in the Horizontal polarization, High Channel
802.11g:

-19.2 dB at 4824.00 MHz inthe Vertical polarization, Low Channel
-19.4 dB at 4874.00 MHz inthe Vertical polarization, Middle Channel
-19.5 dB at 4924.00 MHz in the Vertical polarization, High Channel

-1.2dB at 184.00 MHz in the Horizontal polarization, High Channel
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Radiated Emission Test Result for 802.11b

INDICATED TABLE ANTENNA CORRECTION FACTOR CORRECTED Fecls
AMPLITUDE SUBPART C
Frequency Ampl. Angle Height | Polar | Antenna | Cable | Amp. Corr. Ampl. Limit Margin
MHz dBnmV/m Comments Degree | Meter | H/V dB dB dB dBmV/m dBmV//m dB
Low Channel, 1-25GHz
2412.00 106.1 Fund/Peak 180 1.6 \Y 28.1 2.0 355 100.7
2412.00 102.3 Fund/Peak 60 15 h 281 2.0 355 96.9
2412.00 61.2 Fund/Ave. 120 15 \ 281 2.0 355 55.8
2412.00 58.1 Fund/Ave. 60 15 h 281 2.0 355 52.7
43824.00 60.3 Peak 180 1.6 \Y 325 31 34.6 61.3 74 -12.7
1287.80 49.7 Ave. 110 15 \ 24.5 1.3 35.5 40.0 4 -14.0
4824.00 37.8 Ave. 180 1.6 \Y 325 3.1 34.6 38.8 4 -15.2
43824.00 57.2 Peak 210 15 h 325 3.1 34.6 58.2 74 -15.8
1287.80 475 Ave. 180 15 h 245 1.3 355 37.8 4 -16.2
4824.00 34.6 Ave. 210 15 h 325 3.1 34.6 35.6 4 -18.4
2390.00 35.7 Ave. 45 1.6 \ 28.1 2.0 35.5 30.3 4 -23.7
7236.00 46.7 Peak 0 15 \ 341 3.4 345 49.7 74 -24.3
7236.00 45.6 Peak 150 1.2 h 341 3.4 345 48.6 74 -25.4
2390.00 53.8 Peak 45 1.6 \Y 281 2.0 355 484 74 -25.6
2390.00 33.6 Ave. 270 15 h 28.1 2.0 355 28.2 4 -25.8
7236.00 36.1 Ave. 0 15 \ 34.1 3.4 34.5 39.1 65.2 -26.1
7236.00 34.9 Ave. 150 1.2 h 341 34 345 379 65.2 -27.3
2390.00 514 Peak 270 15 h 28.1 2.0 355 46.0 74 -28.0
1287.80 52.4 Peak 110 15 \ 24.5 1.3 35.5 2.7 74 -31.3
1287.80 50.3 Peak 230 15 h 24.5 1.3 35.5 40.6 74 -33.4
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Table Continued

Middle Channel, 1-25GHz

2437.00 | 107.6 | Fund/Peak 270 15 Y 28.1 2.0 355 102.2
2437.00 | 105.8 | Fund/Peak 0 1.6 h 28.1 2.0 35.5 100.4
2437.00 62.9 Fund/Ave. 270 15 % 28.1 2.0 35.5 575
2437.00 60.7 Fund/Ave. 0 1.6 h 28.1 2.0 355 55.3
1104.00 56.9 Ave. 30 15 % 245 13 35.5 47.2 54 -6.8
1104.00 56.7 Ave. 0 1.6 % 245 13 355 47.0 %] -7.0
4874.00 60.5 Peak 0 1.6 % 325 31 34.6 61.5 74 -12.5
4874.00 37.9 Ave. 0 1.6 v 325 31 34.6 38.9 4 -15.1
4874.00 57.2 Peak 120 15 h 325 31 34.6 58.2 74 -15.8
1380.08 475 Ave. 330 15 h 245 13 35.5 37.8 54 -16.2
1380.08 46.6 Ave. 4] 1.6 h 24.5 13 35.5 36.9 54 -17.1
4874.00 | 34.8 Ave. 120 15 h 325 3.1 34.6 35.8 %) -18.2
1104.00 61.3 Peak 30 15 % 245 13 35.5 51.6 74 -22.4
1104.00 61.1 Peak 0 1.6 % 245 13 355 514 74 -22.6
7311.00 46.7 Peak 230 15 % 341 34 345 49.7 74 -24.3
7311.00 458 Peak 210 1.6 h 34.1 34 345 48.8 74 -25.2
7311.00 36.1 Ave. 230 15 Y 341 34 345 39.1 65.2 -26.1
7311.00 35.2 Ave. 210 1.6 h 341 34 345 38.2 65.2 -27.0
1564.00 52.6 Peak 120 15 v 25.3 1.9 35.5 44.3 74 -29.7
1564.00 52.1 Peak 120 15 Y 253 19 355 438 74 -30.2
1380.08 50.3 Peak 330 15 v 245 13 35.5 40.6 74 -33.4
1380.08 49.9 Peak 4] 1.6 % 24.5 13 35.5 40.2 74 -33.8
High Channel, 1-25GHz
2462.00 | 103.3 | Fund/Peak 45 15 Y 28.1 2.0 355 97.9
2462.00 99.8 | Fund/Peak 30 1.6 h 28.1 2.0 355 944
2462.00 58.3 | Fund/Ave. 45 15 Y 28.1 2.0 355 52.9
2462.00 54.7 | Fund/Ave. 30 1.6 h 28.1 2.0 355 49.3
2483.50 437 Ave. 270 1.2 v 34.4 3.5 34.2 47.4 4 -6.6
2483.50 431 Ave. 120 15 h 34.4 35 34.2 46.8 %) -7.2
1564.30 52.4 Peak 0 1.6 % 253 19 355 441 54 -9.9
4924.00 59.9 Peak 0 1.6 Y% 325 31 34.6 60.9 74 -13.1
2483.50 55.6 Peak 270 12 v 34.4 35 34.2 59.3 74 -14.7
2483.50 55.2 Peak 120 15 h 344 35 34.2 58.9 74 -15.1
7236.00 355 Ave. ) 15 v 341 34 345 385 54 -15.5
4924.00 37.3 Ave. 0 16 Y 325 3.1 34.6 38.3 %) -15.7
4924.00 56.8 Peak 120 15 h 325 31 34.6 57.8 74 -16.2
7236.00 34.6 Ave. 210 1.6 h 341 34 345 37.6 %) -16.4
4924.00 34.2 Ave. 120 15 h 325 31 34.6 35.2 54 -18.8
7236.00 46.3 Peak 0 15 Y% 341 34 345 49.3 74 -24.7
7236.00 451 Peak 210 1.6 h 341 34 345 48.1 74 -25.9
1564.30 53.2 Peak 30 1.6 % 253 19 355 449 74 -29.1
1655.92 50.3 Peak 0 15 v 253 1.9 355 420 74 -32.0
1655.92 49.7 Peak 60 15 Y 253 19 355 414 74 -32.6
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Indicated Table Antenna Correction Factor FCC 15 Subpart B
Cable Corr.

Frequency Ampl. Direction | Height | Polar [ Antenna Loss Amp. Ampl Limit Margin
MHz dBnV//m Degree Meter HIV dB dB dB dBnV/m | dBnV/m dB
184.00 55.7 230 1.6 h 134 2.1 28.9 42.3 435 -1.2
368.00 55.9 60 15 v 14.2 2.3 28.3 44.1 46 -1.9
736.00 52.9 310 15 v 159 3.1 28.1 43.8 46 -2.2
552.00 53.1 0 1.6 h 15.6 2.8 28.2 43.3 46 -2.7
61.04 43.2 0 15 \% 9.4 1.3 28.2 25.7 40 -14.3
54.25 311 180 15 \ 10.2 11 284 14.0 40 -26.0

FUND = Fundamental
AVG = average
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Radiated Emission Test Result for 802.11g

INDICATED TABLE ANTENNA CORRECTION FACTOR CORRECTED Fecls
AMPLITUDE SUBPART C
Frequency | Ampl. Angle [ Height Polar Anten Cable Amp. Corr. Ampl. Limit Margin
Comments na
MHz dB;V/ Degree | Meter HIV dB dB dB dBnmV//m dBnV/m dB
Low Channel, 1-25GHz
2412.00 | 106.2 Fund/Peak 120 15 \Y 281 2.0 355 100.8
2412.00 | 102.5 Fund/Peak 70 12 h 28.1 2.0 355 97.1
2412.00 61.4 Fund/Ave. 120 15 \Y 281 2.0 355 56.0
2412.00 58.2 Fund/Ave. 70 1.2 h 281 2.0 355 52.8
4824.00 60.5 Peak 210 1.6 \Y 325 31 34.6 61.5 74 -12.5
4824.00 379 Ave. 210 16 \Y 325 3.1 34.6 38.9 4 -15.1
1287.80 48.5 Ave. 270 15 v 245 1.3 355 38.8 4 -15.2
4824.00 574 Peak 230 15 h 325 31 34.6 58.4 74 -15.6
1287.80 46.7 Ave. 180 15 h 245 13 355 37.0 4 -17.0
4824.00 34.8 Ave. 230 15 h 325 31 34.6 35.8 54 -18.2
2390.00 35.9 Ave. 0 1.6 \Y 281 2.0 355 30.5 4 -23.5
7236.00 46.9 Peak 180 15 \Y 341 34 345 499 74 -24.1
7236.00 45.8 Peak 150 12 h 341 34 345 48.8 74 -25.2
2390.00 338 Ave. 290 15 h 281 2.0 355 284 4 -25.6
7236.00 36.2 Ave. 180 15 v 34.1 34 345 39.2 65.2 -26.0
7236.00 351 Ave. 150 12 h 341 34 345 381 65.2 -27.1
2390.00 513 Peak 0 1.6 \Y 281 2.0 355 459 74 -28.1
2390.00 49.7 Peak 290 15 h 28.1 2.0 355 44.3 74 -29.7
1287.80 51.3 Peak 270 15 \Y 245 13 355 41.6 74 -32.4
1287.80 49.2 Peak 230 15 h 24.5 1.3 355 39.5 74 -34.5
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Middle Channel, 1-25GHz

2437.00 | 1105 | Fund/Peak | 180 18 Y 28.1 2.0 355 105.1

2437.00 | 1086 | Fund/Peak | 270 16 h 28.1 2.0 35.5 103.2

2437.00 65.7 Fund/Ave. 180 1.8 % 28.1 2.0 355 60.3

2437.00 63.5 Fund/Ave. 270 1.6 h 28.1 2.0 35.5 58.1

1104.00 57.2 Ave. 30 15 v 24.5 1.3 35.5 475 4 -6.5
1104.00 56.8 Ave. 0 1.6 Y 245 13 355 471 %) -6.9
4874.00 60.8 Peak 0 1.6 v 325 31 34.6 61.8 74 -12.2
4874.00 384 Ave. 4] 1.6 % 325 3.1 34.6 394 54 -14.6
4874.00 57.7 Peak 120 15 h 325 3.1 34.6 58.7 74 -15.3
1380.08 47.3 Ave. 0 16 % 245 13 35.5 37.6 54 -16.4
1380.08 46.5 Ave. 0 16 % 245 13 355 36.8 %] -17.2
4874.00 353 Ave. 120 15 h 325 31 34.6 36.3 54 -17.7
1104.00 61.4 Peak 30 15 v 24.5 1.3 35.5 51.7 74 -22.3
1104.00 61.2 Peak 0 1.6 Y 245 13 355 515 74 -22.5
7311.00 47.2 Peak 180 15 v 341 34 345 50.2 74 -23.8
7311.00 46.1 Peak 210 1.8 h 34.1 34 345 49.1 74 -24.9
7311.00 36.5 Ave. 180 15 Y 34.1 34 345 395 65.2 -25.7
7311.00 354 Ave. 210 1.8 h 34.1 34 345 384 65.2 -26.8
1564.00 52.6 Peak 120 15 % 253 19 355 443 74 -29.7
1564.00 52.1 Peak 120 15 v 25.3 1.9 35.5 438 74 -30.2
1380.08 50.1 Peak 0 16 % 245 13 35.5 404 74 -33.6
1380.08 49.8 Peak 0 1.6 v 24.5 1.3 355 40.1 74 -33.9
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High Channel, 1-25GHz
2462.00 | 105.7 | Fund/Peak 0 15 \ 281 2.0 355 100.3
2462.00 | 102.1 | Fund/Peak 30 1.6 h 281 2.0 355 96.7
2462.00 61.2 Fund/Ave. 0 15 v 281 20 355 55.8
2462.00 57.9 Fund/Ave. 30 1.6 h 281 2.0 355 525
2483.50 46.3 Ave. 45 1.6 \Y 344 35 34.2 50.0 4 -4.0
2483.50 4.7 Ave. 120 15 h 344 35 34.2 484 4 -5.6
1564.30 52.6 Peak 0 1.6 \Y 253 1.9 355 443 4 -9.7
2483.50 59.2 Peak 45 1.6 \Y 344 3.5 34.2 62.9 74 -11.1
2483.50 58.8 Peak 120 15 h 344 35 34.2 62.5 74 -11.5
4924.00 60.2 Peak Q0 1.6 \Y 325 3.1 34.6 61.2 74 -12.8
4924.00 37.6 Ave. 0 16 v 325 3.1 34.6 38.6 4 -15.4
4924.00 57.1 Peak 120 15 h 325 3.1 34.6 58.1 74 -15.9
4924.00 345 Ave. 120 15 h 325 3.1 34.6 355 4 -18.5
7236.00 46.6 Peak 180 15 \ 34.1 3.4 345 49.6 74 -24.4
7236.00 454 Peak 210 18 h 341 3.4 345 484 74 -25.6
7236.00 35.9 Ave. 180 15 \Y 341 3.4 345 38.9 65.2 -26.3
7236.00 34.8 Ave. 210 18 h 341 3.4 345 37.8 65.2 -27.4
1564.30 535 Peak 30 1.6 \Y 253 1.9 355 45.2 74 -28.8
1655.92 50.6 Peak 0 15 v 253 1.9 355 42.3 74 -31.7
1655.92 49.9 Peak 60 15 \Y 253 1.9 355 41.6 74 -32.4
Indicated Table Antenna Correction Factor FCC 15 Subpart B
Frequency Ampl. Direction | Height | Polar [ Antenna (I:_?lese Amp. :nc;; Limit Margin
MHz dBr/m Degree Meter HV dB dB dB dBrnV/m | dBnV/m dB
184.00 55.7 230 1.6 h 134 2.1 289 42.3 43.5 -1.2
368.00 55.9 60 15 \Y 142 2.3 283 4.1 46 -1.9
736.00 52.9 310 15 v 15.9 3.1 28.1 43.8 46 -2.2
552.00 531 0 1.6 h 15.6 2.8 28.2 43.3 46 -2.7
61.04 43.2 Q0 15 v 9.4 1.3 28.2 25.7 40 -14.3
54.25 311 180 15 v 10.2 11 284 14.0 40 -26.0
FUND = Fundamental
AVG = average
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§15.247(a)(2) — 6 dB BANDWIDTH

Standard Applicable

According to 815.247(a)(2), for digital modulation techniques, the minimum 6dB bandwidth shall be at
least 500 kHz.

M easur ement Procedure

1

Check the calibration of the measuring instrument using either an interna calibrator or a known signa

from an externa generator.

Position the EUT without connection to measurement instrument. Turn on the EUT and connect it to
measurement instrument. Then set it to any one convenient frequency within its operating range. Set a
reference level on the measuring instrument equal to the highest peak vaue.

Measure the frequency difference of two frequencies that were attenuated 6 dB from the reference
level. Record the frequency difference as the emission bandwidth. (6 dB bandwidth for DTS)

Repeat above procedures until all frequencies measured were complete.

Equipment Lists

Manufacturer Model No. Description Calibration Date
HP 8565EC Spectrum Analyzer 2004-08-06

* Statement of Traceability: BACL Corp. atteststhat all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.
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M easur ement Result

Environmental Conditions

Temperature: 21°C
Relative Humidity: 37%
ATM Pressure: 1032 mbar

The testing was performed by Ming Jin on 2005-01-24.

Test Result
802.11b
Channel Frequency (MHz) Measured Standard Result
(MH2) (kH2)
Low 2412 11.67 3 500 Pass
Mid 2437 11.83 3 500 Pass
High 2462 11.83 * 500 Pass
802.119g
Channel Frequency (MHz) Measured Standard Result
(MH2) (kH2)
Low 2412 16.67 3 500 Pass
Mid 2437 16.67 3 500 Pass
High 2462 16.75 * 500 Pass
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§15.247(b)(3) - PEAK OUTPUT POWER MEASUREMENT

Standard Applicable
According to §15.247(b) (3), for systems using digital modulation in 2400-2483.5 MHz: 1 Waitt

M easur ement Procedure

1. Placethe EUT on abench and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect alow loss RF cable from the antenna port to a
power meter.

3. Add acorrection factor to the display.

EUT 432A Power
Meter

Equipment Lists

Manufacturer Model No. Description Cdlibration Date
HP 432A Peak Power Meter 2004-09-26

* Statement of Traceability: BACL Corp. atteststhat all calibrations have been performed per the NVLAP
requirements, traceableto the NIST.

M easurement Result

Environmental Conditions

Temperature: 21°C
Relative Humidity: 37%
ATM Pressure: 1032 mbar

The testing was performed by Ming Jin on 2005-01-24.
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Output Power

802.11b
CH. Frequency | RF Power | RF Power Limit
MHz dBm w w
Low 2412 19.6 0.091] 1W (30dBm)
Mid 2437 19.3 0.085 1w (30dBm)
High 2462 19.2 0.083 1W (30dBm)
802.11g
CH. Frequency | RF Power | RF Power Limit
MHz dBm mw W
Low 2412 154 0.035 1W (30dBm)
Mid 2437 19.3 0.085 1W (30dBm)
High 2462 155 0.035 1W (30dBm)
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§15.247(c) - 100 KHZ BANDWIDTH OF BAND EDGES

Standard Applicable

According to 815.247(c), in any 100 kHz bandwidth outside the frequency bands in which the spread
spectrum intentiona radiator is operating, the radio frequency power that is produced by the intentiona
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement. In
addition, radiated emissions which fal in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in 815.209(a) see §15.205(C)).

M easur ement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signa
from an externa generator.

2. Position the EUT without connection to measurement instrumernt. Turn on the EUT and connect its
antenna terminal 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 analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge.

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

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

Equipment Lists

Manufacturer Model No. Description Cdlibration Date
Adqilent 8564E Spectrum Analyzer 2004-10-04

* Statement of Traceability: BACL Corp. atteststhat all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

M easur e Results

Environmental Conditions

Temperature: 21° C
Relative Humidity: 37%
ATM Pressure: 1032 mbar

The testing was performed by Ming Jin on 2005-01-24.

Please refer to following pages for plots of band edge.
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§15.247(d) - POWER SPECTRAL DENSITY

Standard Applicable

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

M easur ement Procedure

1. Check the cdibration of the measuring instrument using either an internal calibrator or a known signal
from an externa generator.

2. Position the EUT was set without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal 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. Adjust the center frequency of SA on any frequency be measured and set SA to IMHz span mode.
And then, set RBW and VBW of spectrum analyzer to proper vaue. (DTS)

4. Repeat above procedures until all frequencies measured were compl ete.

Equipment Lists

Manufacturer Model No. Description Calibration Date
Agilent 8564E Spectrum Analyzer 2004-10-04

* Statement of Traceability: BACL Corp. atteststhat all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

M easur ement Results

Environmental Conditions

Temperature: 21° C
Relative Humidity: 37%
ATM Pressure: 1032 mbar

The testing was performed by Ming Jin on 2005-01-24.
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Test Result

802.11b
Channel Frequency Peak Power Spectral Standard (dBm) Result
(MHz2) Density (dBm)

Low 2412 -1.83 £8 Pass

Mid 2437 -5.83 £8 Pass

High 2462 -2.33 £8 Pass

802.11g
Channel Frequency Peak Power Spectral Standard (dBm) Result
(MH2) Density (dBm)

Low 2412 -8.33 £8 Pass
Mid 2437 -8.17 £8 Pass
High 2462 -8.50 £8 Pass
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