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General Information

Unit(s) Under Test: Nortel 802.11 Access Point (AP)
Model: 2230

2230 INT
Product Description: IEEE 802.11 A/B/G Access point

FCCID: RVW2230
Tested For: Nortel
4655 Great America Parkway
Santa Clara, CA 95054, USA
Tested At: Elliott Laboratories
684 West Maude Ave
Sunnyvale, CA 94086
Tested By: Juan Martinez, Sr. Test Engineer, Elliott Laboratories
Chris Byleckie, Test Engineer, Elliott Laboratories
Trinh Waitt, (Independent Consultant for Nortel)
Test Specifications: FCC CFR 47, Part 15.247, 2.4 GHz DSSS
Test Date: Nov 2003

Requested Certification: Part 15.247 Certification
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Detailed Product Information

The Nortel radio is an IEEE 802.11 B/G Access point (AP) intended to be professionally installed
and configured in corporate and industrial environments.

The device utilizes a mini PCI module manufactured by an outside vendor. The manufacturer of the
module has received FCC modular approval. The Nortel access point uses the module with a
higher gain antenna than was certified for use with the module, therefore Nortel is applying for their
own grant.

The modules incorporated into the access point radio are IEEE802.11 A/B/G mini PCI modules.
However the functionality of the module is determined by the mini PCI slot in which the module is
inserted. (See internal photos) There are two slots within the access point, 802.11 A and 802.11
B/G. In the case of the B/G access point, the module is inserted into the B/G slot, therefore the
A/B/G module functions ONLY as 802.11 B/G. The user cannot modify this selectivity behavior via
the configuration software.

INTERNAL ANTENNA VERSION

The AP utilizes integral antennas on the 802.11 B/G band. The access point effectively includes
only a single 2.4GHz patch antenna, however, there are actually two 2.4 GHz antennas internal to
the access point chassis. The module switches rapidly between the two antennas and when a
signal is detected, the access point uses the antenna offering the best transmission characteristics.
At any one time, there is only one antenna connected to the internal PCI module.

The effective gain of the 2.4 GHz internal antenna path (the antenna switch and the antenna itself) is
6.8dBi. The diagrams below outline the RF path from the output of the mini PCI module to the
integral antennas within the access point. In the internal antenna version shown below, the software
prohibits the switching of the FET antenna switches.

Net effective 2.4 GHz antenna gain: 6.8 dBi |
»

"

A

InternalPatch

Antenna Diversity Anteqnas, 7.8
FET Switch dBiEach
Approx -1dB

Primary| ‘) Trace
Output

802.11mini Qo
PCimodule Trace
Aux FET Switch

Output Approx -1dB

o

2.4 GHz RF Block Diagram (Internal Antenna Version)
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INTERNAL/EXTERNAL ANTENNA VERSION

Additionally, there is a version of the access point which allows connection of external antennas.
When External antennas are connected to the access point, the configuration software switches the
internal antenna switches into the EXT position. The antenna diversity functionality described earlier
works in the same manor for the external antennas. The external antennas used with the access
point must be “patch” type antennas and have a net effective gain (antenna gain - cable loss) equal
to 6.8 dBi or less. At any one time, ONLY the internal or external antennas may be selected. It is
NOT possible to configure the access point to rapidly toggle between external and internal
antennas.

The only difference between the internal only version and the internal / external version of the access
point is the addition of a small coax cable to an external 15.203 compliant antenna connector in the
chassis.

Net effective 2.4 GHz antenna gain: 6.8 dBi |
»

A

InternalPatch
Antennas, 7.8

Antenna Diversity dBiEach
iEac

FET Switch
Approx -1dB

Primary| __| _____| ‘O) Trace

Output
802.11mini [0} [[7]]]]

PClimodule Trace
Aux FET Switch

Output Approx -1dB Power for the

initialgrant
O) measured from
thispoint.

Q [ [777])

2.4 GHz RF Block Diagram (Internal / External Antenna Version)
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Test Results Summary

This report presents the results of the tests that verify compliance with FCC Part 15.247..

A brief results summary of all the in this report is below.

Part 15 RSS-210

Paragraph Paragraph Test Results

15.247(b) 6.2.2(0)(a) 3 Maximum Power Output (802.11 B) 20.4 dBm Max
15.247(b) 6.2.2(0)(a) 3 Maximum Power Output (802.11 G) 20.4 dBm Max
15.247(a)(2) 6.2.2(0)(el) 6dB Bandwidth (802.11 B) 12.00 MHz Min
15.247(a)(2) 6.2.2(0)(el) 6dB Bandwidth (802.11 G) 16.83 MHz Min

15.247(d)
15.247(d)

15.247(c)

15.205

6.2.2(0)(d1)
6.2.2(0)(d1)

6.2.2(0)(a) 4

6.3(c)

Power Spectral Density (802.11 B)
Power Spectral Density (802.11 G)

Out of Band Spurious Emissions

Radiated Emissions in Restricted bands

-12.96dBm/3kHz Max
-13.00dBm/3kHz Max

-44 dBc Max

1.1 dB in spec min
@2390 MHz (802.11 G)
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Test Facilities

Many of the certification tests were performed at:

Elliott Labs
684 West Maude Ave
Sunnyvale, CA 94086

The tests performed at Elliott include:
All radiated emissions tests required in FCC Part 15.205 for 2.4 GHz.
Out of band emissions (Conducted) (for 2.4 GHz)

General:

Final 802.11 B radiated test measurements were taken at Elliott Laboratories Open Area Test
Site #4.

The test site contains separate areas for radiated and conducted emissions testing. Pursuant
to section 2.948 of the Rules, construction, calibration, and equipment data has been filed with the
Commission.

The FCC recommends that ambient noise at the test site be at least 6 dB below the allowable
limits. Ambient levels are below this requirement with the exception of predictable local TV, radio,
and mobile communications traffic. The test site contains separate areas for radiated and
conducted emissions testing. Considerable engineering effort has been expended to ensure that
the facilities conform to all pertinent FCC requirements.

OATS:

The FCC has determined that radiation measurements made in a shielded enclosure are not
suitable for determining levels of radiated emissions. Radiated emissions are performed in an
open field environment. The test site is maintained free of conductive objects within the CISPR
defined elliptical area incorporated in ANSI C63.4 Guidelines.

Antenna, Antenna Mast and Turntable

The Horn antennas that are use to measure radiated emissions above 1000MHz are amounted
on a non-conductive antenna mast equipped with a motor drive to vary the antenna height.

ANSI C63.4 specifies that the test height above the ground plane shall be 80cm unless the
equipment is intended to be floor mounted. During the radiated emissions tests the equipment is
positioned on a motorized turntable in conformance with the ANSI requirement.
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Equipment Lists

Instrument Calibration

All test equipment is regularly checked to ensure that performance is maintained in accordance
with the manufacturer's specifications. All antennas are calibrated at regular intervals with respect
to tuned half-wave dipoles. An exhibit of this report contains the list of test equipment used and
calibration information.

The following test equipment was used to perform the testing

Elliott Test Equipment

ltem Desc. Manufacturer Model S/N (Elliott #) Cal due date
1. Spectrum Analyzer Hewlett Packard 8595EM 2 Feb 2004
2. 3.5 GHz HPF HP NA 84300-80038 1 Mar 04
3. Pre Amp Miteq ASF 44 805817 7 Jan 04
4. Antenna EMCO 3115 9711-5359 20 April 04
5. Microwave test system  Hewlett Packard 84125 2 April 2004
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Test Methods

The tests are performed at a low, middle and high channel of the
applicable band. The typical frequencies used for the Part15.247
2.4 GHz tests are listed below. Unless otherwise noted, all testing
was performed on these channels / frequencies

In order to comply with the “radiated emissions in restricted
bands” requirements the transmit power had to be lowered on

| SM 802. 11 B

2400 — 2483.5 MHz

Channel Freq( MHz )
Low Chan 1 2412
Mid Chan 6 2437
High Chan 11 2462

some of the channels at the edges of the operating band. The maximum power setting that allowed
compliance with the radiated emissions requirements will be programmed into the configuration
firmware of the access point ensuring that maximum possible power setting will be correct for each
channel. Given that the access point will normally be operated at these power settings, these same
settings were also used during the “bench top” conducted RF tests (Spectral density, bandwidth

etc).

For each of the channels, the transmit power on 802.11 B was higher than that on 802.11 G.
Because of this, radiated spurious emission was tested in the 802.11 B operating mode only.

The tests listed below are performed using the basic “conducted” test setup shown below unless
otherwise noted. In most cases, the EUT was running special diagnostic software to allow it to

transmit random data on a particular channel indefinitely.

Part 15 Test

15.247(a) (1) 6dB Bandwi dt h

15. 247(c) Qut of Band Conducted Em ssions
15.247(a) (1) (i) Power Spectral Density

15. 247(b) Transmit Power

Unit Under Test

Power Over
Ethernet "Power | Ethernet

AC DC power
Spectrum Adapter
Analyzer Power
Supply

Basic Conducted RF Bench Test Setup

== |

Unless otherwise noted, the support equipment for the bench tests is listed below.

Support Equipment
Description Model number FCCID or SN Manufacturer Power Cable
Laptop Armada E 500 P31000T4X20DC12N2 Compaq Laptop PS
Test Software Atheros Radio Test Atheros
48VDC AC adapter Generic Generic Standard Twin
lead DC wire

NOTE: The “Power Injector” is sinmply a connector attached to wires “broken out” of

the Ethernet cable. It is not really a piece of equipnent.
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Test Results

Detailed test procedures and test results are contained in the following sections. In cases where the
test setup differs from the Conducted RF test setup shown earlier, the test setup is also presented.

Test Conditions
Temperature 18C Humidity: 52%
ATM pressure 1002 mBar Grounding: None
Tested By David Waitt Date of Test: Nov 2003
Test Reference Refer to individual test results
Tested Range Test Dependent
Test Voltage 48 VDC to the AP
Modifications No modifications were made to the unit during the tests
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802.11 B Maximum RF Power Output at Antenna Terminals

Specifications:

FCC Specification: Paragraph: 15.247(b)

Procedure:
The test was

configured as shown in the

Coaxtothe FET
switch disconnected

conducted RF test setup.

The unit was tuned to the

test channels and

configured to transmit
random data packets and

measured from the

auxiliary output of the

module

fromthemodule.

A

Net effective 2.4 GHz antenna gain:

6.8 dBi

;l

Antenna Diversity
FET Switch
Approx -1dB

InternalPatch

Antennas, 7.8
dBiEach

Primary| ‘ _____ 4‘) Trace
Output
802.11mini Q
PCIimodule
Aux FET Switch
Output Approx -1dB
.) Trace
o
2.4GHz Coax

installed for test

RF Transmit Power Result:

To: Power Meter or
Spectrum Analyzer

The power levels below reflect the power into the antenna, and are adjusted down by 1 dB from
what was actually measured to account for the 1 dB loss of the FET switch. The power
measurements listed in the tables above are also applicable for the power into the external
antennas if used with the product
NOTE: The power was reduced on the channels at the band edges to comply with restricted band
radiated emissions requirements.

802.11 B 802.11 G
. . Xmit . . Xmit .
Power into Power into Power into Power into Min
Freq Power Power Spec
(MH2) antenna antenna (dBm antenna antenna (dBm (dBm) Delta
(dBm) (mWwW) EIRP) (dBm) (mWw) EIRP) (dB)
2412 18.1 64.57 25.9 18.1 64.57 25.9 30 11.9
2437 20.4 109.65 28.2 20.4 109.65 28.2 30 9.6
2462 15.9 38.90 23.7 14.1 25.70 21.9 30 14.1
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ATTEM 1B8dE AMER D 1EdE
RFL Z6. BdBm 18d B 15 . 83MH=
fﬁnm-*_._"‘
Pl h
CHAMHEL | POWER
ACRPSS 165. Eil B
TOTAHAL 19 . 1dB g
OEMEITY | -52 Bd Bm-~H= |
R ra e \W‘W‘x
”"__u"w “I'."F'\-I.l
CEMTER 2. 41280BGH= SPFAM 56, BEMH=
*¥FEBIM 1. BE8MH=z LB 1.B8MH= SHF S58. Bm=s
99% Channel power, 802.11 B Channel 1
ATTEM 1BdE aMKR —12 . AAdE
FL 18. @dEm 18dE~ Z8. BTMH=z
AT N
CHAEMMEL POM?Q
ACROSS 16, 1fHz B h
TOT AL 2 m
DEMSIA Y | —568 | 7d Bih~H=
W'f \‘ru*"
=
CEMTER Z. 437BEGH= SPAM S@A. AEMH=
¥REM 1. AMHz WUEK 1.BAMH=z SWP SE. Ams

99% Channel power, 802.11 B Channel 6




Nort el FCC Part 15 Certification Application

ATTEM 1B8dE AMER —8. 1EdE
FL 160. BdEm 1HAd B~ 19. Z5MH=z
7 K\
CHAMMHEL | POE E
ACRDSS 1. GAH=z Bl !

TOTHL 1&. 9d

m
DEMSIT el Zd B~ Hz \__rh“r\-_
” ™

(= Py T
CEMTER Z2.46Z28HGH= SFAM S56. BEMH=z
¥FEIM 1. BMH=z LB 1.dMH=z SWP 58. Bm=

99% Channel power, 802.11 B Channel 11

ATTEM 1HdE AMKE —1. BAd B
FL ZA. BdBm 1Ad B~ 12, 32MH=

CHAMMNEL | FOME

ACRDPSS 19. afiHz Bl

TOTRIL 19#égﬁm
DEMEITY . 7d Brh ~Hz

CEMTER =.412Z288GH= SPAM S8, BarMH=z
¥FEWM 1.8MH= LB 1. 68MH= SWF 58, Bms

99% Channel power, 802.11 G Channel 1
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ATTEM 1B68dE AMER — . 24dB
FL Z6@. BdBm 1@d B~ 19. BE¥MH=
r«*—ﬁﬂhww\
CHAMMNEL | POIME "|I
ACRDSS 19, z Bl -
TOTHL =2 Hm
ODEMN% —51 [Sd Bm-H=
F
CEMTER Z.43FVEARGH= SPAM 568 . BEMMH=
*¥*FEIM 1. 8MH= LBl 1. .BMH= SKWF 5BE8. Bm=
99% Channel power, 802.11 G Channel 6
*¥ATTEM BdE AR =7 . 23dEB
FL 18. BdBm 18d B~ —45 . 839MH=
"""'""""'""’“..u'!*""‘"“-*""-"'\
CHAHMNE
ACRDSS g
D IToTaHL
DEHSIT

hHz M

o

%

CEMTER 2. 45288GH= SPAM 55. BEMH=
¥FBM 1. HEMH=z ¥UEBM 1. EMH= SWFP 58, Bms

99% Channel power, 802.11 G Channel 11
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ISM 6 dB bandwidth

Specifications
FCC Specification: Paragraph 15.247(a)(2)

Procedure:

The Nortel AP access point operates on the standard IEEE 802.11 A/ B channels. The 6dB
bandwidth was measured on the low middle and high channel of the 2.4 GHz ISM band using the
conducted RF test setup. The spectrum analyzer was configured for MAX HOLD and the trace
allowed to stabilize. A peak search was performed and the then Delta-Marker used to locate the
point —6dB below the peak.

Once this was complete, the point was used as a reference and another delta measurement
was performed and an attempt made to make the two markers “level”. The delta frequency between
the two markers was measured as the 6 dB BW of the signal. The bandwidth test was performed at
the power settings that will be used in the final system.

ReS_UItS: Frequency | 802.11 B 802.11 G Spec Delta
(MHz) Measured Measured (min .5 (min
BW BW MHz) MHz)
(MHz) (MHz)
2412 12.75 16.83 0.5 12.25
2437 12.00 16.92 0.5 11.50
2462 12.60 16.92 0.5 12.10

15:41:15 MAaR 132. Z@@3
P e B MER & 12.F5 MH=z

FEF 15.2 dEm AT 28 dB .BE5 dE

z SFAN 2B8.808 MHz
Hz $#UEBW 1088 kH=z SHPF 28.0 msec kL

802.11 B 6 dB BW, 2412 MHz



Nort el FCC Part 15 Certification Application

15:@9:128 MAaR 12, 28832

BT 12 MKR o 12.88 HMHz
EEF 15.2 dEBEm AT 28 dB A8 dB
FEAK
LOG : : : : : : : : :
1@ ......... ......... ......... ......... ......... ......... ......... ......... ......... .........
dE/ : : : : : : : : :
OFFST : €3 minrer : : : : iy

dE ; : : : : : : : :
DL ................... ......... ......... ......... ......... ......... ......... ......... .........
_4.? 5 5 5 5 5 5 5 5

dEm

Ya SEB
S5C FC
CORE

z SPAM 2Z8.88 MHz
Hz $UVEW 188 kHz SUP 20 .8 mzec RL

802.11 B 6 dB BW, 2437 MHz

15:19:83 MAR 12. 2883

v 1Bs MER o 12.68 MH=z
REF 15.2 dEm AT 28 dE -.7E dE
FERK :

LOG :

1@ ................... ...............................................................................
dB :

OFFST

1.5 L {} ............................................................ Pt
dE :

DL ...................................................................................................
-7.1

n = S S S S SR
WE SE

= L T S S T S SRR S SRR SRR
CORR

CEMTER 2.4E280 GHz SPAH 28 .88 MH=z

$RES BM 188 kH=z $#WEKW 188 kH=z SHP 2Z8.8 msec RL

802.11 B 6 dB BW, 2462 MHz
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*¥ATTEN OdE aMKR - . 16dE
RL 1@. @dBm 16d B~ 16. 83MHz
aMK R
[ | AE. 83 Mz
—. 1% dEB 7 ﬂHM

o =
L P

CEMTER 2. 41ZB8@AGH=z SPAM E@. BAMHz
¥FEBM 1WBkH=z ¥UBL 1HWBkH=z SWF 58. Bms

6 dB BW, Channel 1, 2412 MHz, 802.11 G

¥ATTEM BdB aMER -5, 33dEB
FL 18. @dBm 18d B~ 1E. 92MH=z

ot e Lo
AME R Y
16. $2 Mhz
5]

33 dB jj i

R mﬂwﬂm” HH“EWWW

7 Fhia 1y
CEMTER 2. 437VEEGH=Z SFAM 5@ . BAMH=z
¥*RFBW 188BkH= *¥UEBW 188BkH=z SWP 5@, Bms

6 dB BW, Channel 6, 2437 MHz, 802.11 G
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¥ATTEM BdEBE aMERE -5, BYdE
FL 1@. BdEm 1@d B~ 1E. 92MHz
Ak R
= 1E. P2 Mil=
-5 &7 dBb 1l.

E o

CEMTER 2. 46ZB@AGH=z SPAM E@. BAMHz
¥FEBM 1WBkH=z ¥UBL 1HWBkH=z SWF 58. Bms

6 dB BW, Channel 11, 2462 MHz, 802.11 G
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FCC Specification: Paragraph: 15.247(4)(d)

Procedure

FCC Part 15 Certification Application

The test setup was configured as shown in the conducted test setup. The UUT was configured
to continuously transmit random data packets.

Procedure( 2.4 GHz):

Initially the bandwidth of the entire channel was examined. Using MAX HOLD, the trace was
allowed to stabilize. Once the trace was stable, a peak search was performed and the frequency
with the maximum power was determined.

The measurement span was then narrowed to 300kHz and centered on the “MAX power”
frequency, the RBW set to 3 kHz with a 100 second sweep. The analyzer was then set to MAX
HOLD and a display line placed at +8dBm.

The power spectral density was measured at the low, middle and high-test channels with the
appropriate power setting for the given test channel.

Results: Frequency | Specification 802.11 B Spec Delta 802.11 G 802.11 G
(MHz) (dBm/3 kHz) | Measured PSD 802.11 B Measured PSD | Spec Delta
(dBm) (dBm Min) (dBm) (dBm Min)
2412 8 -15.32 -23.32 -13.00 -21.00
2437 8 -12.96 -20.96 -16.17 -24.17
2462 8 -14.58 -22.58 -17.67 -25.67
15:1E:35 MAR 13, 2083
g imd MKR 2.4891988 GHz
REF 1E5.2 dEm AT 28 dE -15.22 dEm
PEAK : : -
LOB #
i E ...................................................................................................
dE/
OFFST
1.8
dE
oL
2.8
dEm
VA SB
B P L e e e
CORR
CEHTER 2.4891688 GHz SPAM 28@.0 kHz
#RES EM 2.8 kHz #VEW 3 kH=z ¥SWF 188 =sec RL

Power Spectral Density,802.11 B LOW Channel, 2412MHz
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15:86:458 MAE 12, ZBAA3

& 185 MER 2.4362275 GH=z
EEF 22.8 dEm AT 48 dE -12.96 dEm
FEAK : : : : : : :
LOG : : : : : : ¥ :

1@ ......... ......... ......... ......... ......... ......... ......... ......... ......... .........
dB .
OFFsST
1.4
dE : : : : : : : : :
DL ......... ......... ......... ......... ......... ................... ......... ......... .........
2.8 : : : : : 4 : : :

dBEm

Vi SB
5C FC
CORE

Hz SPAM 288.0 kHz
z BUEW 2 kHz BSHP 188 sec RL

Power Spectral Density ,802.11 B MID Channel, 2437MHz

15:24:82 MAR 132, 2603
AT 186 MEKR 2.46
REF 15.3 dEm AT 28 dB -

FEAK

35988 GHz SPAM 206.8 kHz
2.8 kHz #VEW 3 kH=z $SUFP 188 =sec RL

m

2.
5

Power Spectral Density, 802.11 B HIGH Channel, 2462MHz
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*¥ATTEM BdE MKR —13. B8dEm

RL 18 BdBm 184 B~ 7 41E97ESGHz

MKR

é;fauaaﬁﬁkﬁgﬂﬁkﬁuWﬂvhnhﬂk, P R P,
O[—1=Tea 4Em ?
R

CEMTER 2. 417BSEAGH= SPAM 308 Bk Hz
¥REW 3. BkHz UEW 3. BkHz ¥SWP lBBsac

Power Spectral Density, 802.11 G, LOW Channel, 2412MHz

¥ATTEM BdEBE MR —1EB. 17dEBEm
FL 1H. Bd Bm 1Ad B~ Z2.43948353Y5H=

MR
R soasi iz
DICIE 17 FER T e ] fe o Lo VY et

CEMTER 2.439E1E7GH=z SPAM 268 . Bk Hz
¥FEBMW 3. BkH=z ¥UBL 3. BkH=z ¥SWF 1b8=zec

Power Spectral Density, 802.11 G, MID Channel, 2437MHz
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¥ATTEM BdEBE MR —17%. BYdEBm
FL 1@. BdEm 1Ad B~ Z.4E01 ZA5GH=
MER
2. 4EH1 285 GHz i

L ey NP T e et D A Y S I

CEMTER 2. 46B158BGH=z SPAM 268 . Bk Hz
¥FEBMW 3. BkH=z ¥UBL 3. BkH=z ¥SWF 1b8=zec

Power Spectral Density, 802.11 G, HIGH Channel, 2462MHz
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ISM Out of Band Emissions

Specifications:
FCC Part 15 Paragraph 15.247(c)

Procedure:

The test was configured as shown in the bench conducted RF test setup. The UUT was
configured to transmit random data packets. The band from 1 GHz to 25GHz was examined for
spurious emissions. This test was conducted the low middle and high channels. The UUT was
configured to transmit at the appropriate power levels for each channel (1, 6 and 11 ) that was used
in the RF power test.

Results:
The entire band of interest was examined at one time to clearly demonstrate compliance.
There were no spurious emissions above the limit ( -20dBc)

Out of Band Emissions Plots

ATTEMN ZB@dEBE MR —46. 23d Bm
FEL 1@. BdBm 18d B~ 3. 139GH=z

Low channel

et

START Z@MH=z STOP 25, BBGHz
#FBM 18@kH=z ¥UEBW 18@0kH=z SWP 14 B=zec

OOB Emissions, Transmit on Channel 1 (2412MHz)
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ATTEMN ZB@dE MER —<44 . BEdBm
FL 18. 8dBm 18d B~ 3. 15GH=
Middlle channell

=

START ZBEMH=z STORP Z25. BHUGH=z
¥FEW 1H8BkH=z ¥UEW 18BEkH=z SHP 14 H=sec

OOB Emissions, Transmit on Channel 6 (2437MHZz)
NOTE: The “apparent” spurious emission shown above at 30MHz is actually the “zero frequency” of the spectrum
analyzer. It appears to be at 30 MHz due to the wide measurement span.

ATTEM Z@dEBE MEE —<46&. S@dBm
RFL 1@. BdEm 1adE~ 3. 19GH=z
High channel

-

START ZBEMH=z STORP Z25. BHUGH=z
¥FEW 1H8BkH=z ¥UEW 18BEkH=z SHP 14 H=sec

OOB Emissions, Transmit on Channel 11 (2462MHz)
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ISM Radiated Emissions in Restricted bands

Specifications: FCC Part 15: Paragraph 15.247(c)

Procedure:

This test was conducted on a 3-meter open-air test site at Elliott Laboratories The unit was
placed on a rotating wooden table 80cm above the ground plane. A Horn antenna was secured to
a mast 3 meters away. The unit was tested at each of the Low, Mid and High channels. The UUT
was running in the diagnostic mode and set to transmit CW at maximum power on each of the
channels. The test equipment was configured as shown below.

The harmonics of the fundamental that fell within restricted bands (up to the tenth) were
measured (See table 1 below). A high pass filter prior to the pre-amplifier was required to prevent
the large signal level of the fundamental frequency from overloading the front end of the spectrum
analyzer and creating harmonics within the analyzer.

The EUT was rotated 360 degrees and the height of the antenna adjusted from 1 to 4 meters
above the ground plane to determine the maximum level of the emission. The level of the harmonic
emission was measured in two modes, “Peak” and “Average” .

The spectrum analyzer reading was entered into a spreadsheet where correction factors
(antenna factor, cable loss, pre-amplifier gain, HPF loss...) were then applied by Elliott Lab’s
Software to obtain a final corrected measurement.

This procedure was repeated for the low (Ch 1), mid (Ch 6) and high (Ch 11) channels within the
2400-2483.5MHz band.

The band up to 25 GHz was examined, however there were no spurious emissions noted
above approximately 12 GHz., additionally, the only visible emissions were harmonics of the
transmit frequency.

The table below indicates the harmonics that fall within restricted bands.

FUND Harmonic (MHz)
2 3 4 5 6 7 8 9 10

2412 4824 7236 9648 12060 14472 16884 19296 21708 24120
2437 4874 7311 9748 12185 14622 17059 19496 21933 24370
2462 4924 7386 9848 12310 14772 17234 19696 22158 24620

15.205 Harmonic test tables
NOTE: RED indicates a harmonic that falls within a restricted band and is subject to 15.205. The harmonics in black
are NOT in restricted bands and are subject to 15.209
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Y R 3 Meters A

E.UT 1to4
Meters

1to 18 GHz \
18 to 40 GHz v

Horn Antennas
.8 Meter
Power
—
p— ——

Supply Ground Plane

Spectrum 3.5 GHz
High
Analyzer Pre Amp Pais

Radiated Emissions in Restricted Bands Test Setup

Support Equipment

Description Model number FCC ID or SN Manufacturer Power Cable
Laptop Armada E 500 P31000T4X20DC12N2 Compaqg Laptop PS
Test Software | Atheros Radio Test Atheros
48VDC AC Generic Generic Standard Twin lead
adapter DC wire

Test Conditions

Temperature 19C Humidity: 39%

ATM pressure 1020 mBar Grounding: None

Tested By J Martinez / C Byleckie Date of Test: | March 2003
Elliott Labs

Test Reference FCC Part 15.205
IC Paragraph RSS210, 6.2.3 (¢)

Setup Method ANSI C63.4

Tested Range 1 GHz to 24 GHz

Test Voltage 120 VAC /60 Hz

Modifications No modifications were made to the unit

NOTES: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set
20dB below the level of the fundamental. No emission detected above 15GHz.

Restricted Band Peak Measurements: Resolution and Video BW: 1 MHz
Restricted Band Average Measurements: Resolution BW: 1MHz and Video BW: 10 Hz.
All other measurements, RBW = 1MHz and VBW = 3MHz, video averaging on (100 samples).
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Results:
UUT Xmitting on low Channel: 2412 MHz

Frequency | Level Pol | 15.209 / 15.247 | Detector | Azinuth | Hei ght | Conment s
MHz dBmvV/m|v/h| Limt Margi n | Pk/ QP/ Avg | degrees | meters

4824. 000 58. 6 h 74.0 -15.4 Pk 290 1.0

4824. 000 44.5 h 54.0 -9.5 Avg 290 1.0

12060. 00 56. 2 h 74.0 -17.8 Pk 55 1.0 Noi se Fl oor
12060. 00 43.5 h 54.0 -10.5 Avg 55 1.0 Noi se Fl oor
14472. 00 55.7 h 74.0 -18.3 Pk 198 1.0 Noi se Fl oor
14472. 00 45. 2 h 54.0 -8.8 Avg 198 1.0 Noi se Fl oor
4824. 000 55.1 % 74.0 -18.9 Pk 134 1.0

4824. 000 41.9 % 54.0 -12.1 Avg 134 1.0

12060. 00 56. 2 % 74.0 -17.8 Pk 361 1.0 Noi se Fl oor
12060. 00 43. 2 v 54.0 -10.8 Avg 361 1.0 Noi se Fl oor
14472. 00 58. 6 % 74.0 -15. 4 Pk 78 1.0 Noi se Fl oor
14472. 00 44.5 \ 54.0 -9.5 Avg 78 1.0 Noi se Fl oor

UUT Xmitting on mid Channel: 2437 MHz

Frequency | Level Pol | 15.209 / 15.247 | Detector | Azi muth | Hei ght | Comment s
MHz dBmv/m| v/ih | Limt Margi n | Pk/ QP/ Avg | degrees | neters

4874. 000 62.5 h 74.0 -11.5 Pk 59 1.0

4874. 000 48. 8 h 54.0 -5.2 Avg 59 1.0

7311. 000 56. 2 h 74.0 -17.8 Pk 137 1.0

7311. 000 46.0 h 54.0 -8.0 Avg 137 1.0

12185. 00 57.8 h 74.0 -16.2 Pk 182 1.0 | Noi se Fl oor

12185. 00 43.7 h 54.0 -10.3 Avg 182 1.0 | Noi se Fl oor

4874. 000 61. 8 % 74.0 -12.2 Pk 282 1.0

4874. 000 48.0 % 54.0 -6.0 Avg 282 1.0

7311. 000 55.2 % 74.0 -18.8 Pk 144 1.7

7311. 000 44. 1 % 54.0 -9.9 Avg 144 1.7

12185. 00 57.5 % 74.0 -16.5 Pk 156 1.5 | Noi se Fl oor

12185. 00 43. 3 Y 54.0 -10.7 Avg 156 1.5 | Noi se Floor

UUT Xmitting on high Channel: 2462 MHz

Frequency Level Pol | 15.209 / 15.247 | Detector | Azinuth | Hei ght Comrent s
VHz dBmvV/m| v/h | Limt Margin | Pk/ QP/ Avg | degrees | neters
4924. 000 56.9 | h 74.0 -17.2 Pk 90 1.0
4924. 000 42.91 h 54.0 -11.1 Avg 90 1.0
7386. 00 51.3| h 74.0 -22.7 Pk 249 1.0
7386. 00 38.6 | h 54.0 -15.4 Avg 249 1.0
12310. 00 56.8 | h 74.0 -17.2 Pk 48 1.0 | Noi se Fl oor
12310. 00 42.3| h 54.0 -11.7 Avg 48 1.0 | Noi se Fl oor
4924. 000 55.2 | v 74.0 -18.8 Pk 239 1.3
4924. 000 41.1 | v 54.0 -12.9 Avg 239 1.3
7386. 00 53.4| v 74.0 -20.7 Pk 87 1.5
7386. 00 41.3| v 54.0 -12.7 Avg 87 1.5
12310. 00 56.2 | v 74.0 -17.8 Pk 325 1.0 | Noi se Fl oor
12310. 00 42.2 | v 54.0 -11.8 Avg 325 1.0 | Noi se Fl oor
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ISM Radiated Emissions in Restricted bands (2.4 GHz External Antenna)

Specifications: FCC Part 15: Paragraph 15.247(c)

Procedure:

This test was conducted in a manner similar to the previous radiated emissions test setup

however the access point was connected to a 5 dBi external patch antenna. (See external antenna

data sheet)

Results:

UUT xmitting on low Channel: 2412 MHz

Radiated emission with the 5 dBi external patch antenna

Frequency | Level Pol | 15.209 / 15.247 | Detector | Azimuth | Hei ght | Corment s
MHz dB?V/m|v/h | Limt Margi n | Pk/ QP/ Avg | degrees | neters
4824. 000 56. 6 h 74.0 -17.4 Pk 297 1.7
4824. 000 43. 7 h 54.0 -10. 3 Avg 297 1.7
12060. 00 57.2| h 74.0 -16.8 Pk 73 1.0 [ Noi se Fl oor
12060. 00 43.3| h 54.0 -10.7 Avg 73 1.0 | Noi se Floor
14472. 00 58. 3 h 74.0 -15.7 Pk 79 1.0 | Noi se Fl oor
14472. 00 46. 3 h 54.0 -7.7 Avg 79 1.0 | Noi se Floor
4824. 000 58.2| v 74.0 -15.8 Pk 186 1.0
4824. 000 44.6 | v 54.0 -9.4 Avg 186 1.0
12060. 00 57.7 \Y 74.0 -16. 3 Pk 103 1.0 | Noi se Fl oor
12060. 00 43. 2 \Y 54.0 -10.8 Avg 103 1.0 | Noi se Floor
14472. 00 59.3 \Y 74.0 -14.7 Pk 111 1.0 | Noi se Floor
14472. 00 45.0| v 54.0 -9.0 Avg 111 1.0 | Noi se Floor
UUT xmitting on mid Channel: 2437 MHz
Frequency | Level Pol | 15.209 / 15.247 | Detector | Azimuth | Hei ght | Corment s
MHz dB?V/m|v/h | Limt Margi n | Pk/ QP/ Avg | degrees | neters
4874. 000 59.2 h 74.0 -14.8 Pk 83 1.8
4874. 000 46. 3 h 54.0 -7.7 Avg 83 1.8
7311. 000 56.0| h 74.0 -18.0 Pk 182 1.3
7311. 000 47.0 h 54.0 -7.0 Avg 182 1.3
12185. 00 58. 6 h 74.0 -15.4 Pk 184 1.2
12185. 00 48. 3 h 54.0 -5.7 Avg 184 1.2
4874. 000 62.1 \Y 74.0 -11.9 Pk 161 1.0
4874. 000 48.7 \Y 54.0 -5.3 Avg 161 1.0
7311. 000 58. 2 \Y 74.0 -15.8 Pk 118 1.8
7311. 000 48. 0 \Y 54.0 -6.0 Avg 118 1.8
12185. 00 58.1 \Y 74.0 -15.9 Pk 32 1.2
12185. 00 47. 1 \Y 54.0 -7.0 Avg 32 1.2
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Frequency | Level Pol | 15.209 / 15.247 | Detector | Azirmuth | Hei ght | Corment s
VHz dB?V/m|v/h | Limt Margi n | Pk/ QP/ Avg | degrees | neters
4924, 000 55.7| h 74.0 -18.3 Pk 0 1.0
4924. 000 43.1| h 54.0 -11.0 Avg 0 1.0
7386. 00 52.3| h 74.0 -21.7 Pk 304 1.0
7386. 00 37.2| h 54.0 -16.8 Avg 304 1.0
12310. 00 55.8 | h 74.0 -18.2 Pk 0 1.0 [ Noi se Fl oor
12310. 00 41.7| h 54.0 -12.3 Avg 0 1.0 | Noi se Floor
4924. 000 56.3| v 74.0 -17.7 Pk 189 1.0
4924. 000 43.4 | v 54.0 -10.6 Avg 189 1.0
7386. 00 54.2 | v 74.0 -19.8 Pk 123 1.2
7386. 00 43.5| v 54.0 -10.5 Avg 123 1.2
12310. 00 56.1| v 74.0 -17.9 Pk 350 1.2 [ Noi se Fl oor
12310. 00 44.7 | v 54.0 -9.3 Avg 350 1.2 [ Noi se Fl oor
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ISM Radiated Emissions in Restricted bands (2.4 GHz Band Edges)

FCC Specifications: Paragraph 15.247(c)

Procedure:
Since this is a 2.4 GHz product, there is a restricted band that begins immediately at the high end
of the operating band and another that begins 10 MHz below the low end of the operating band.

24GHz
Restricted Band 1

Restricted Band

"/24 - 24835 GHz ISM Operating Band

2.390GHz 2.4835 GHz

This test was conducted on a 3-meter OATS #4 at Elliott labs Sunnyvale facility.
There are three steps to performing this test.

STEP 1) The firstinvolves making a radiated measurement of the fundamental signal with the
UUT on the operating channel closest to the edge of the band. The unit was placed on a rotating
wooden table 80cm above the OATS ground plane. A Horn antenna was secured to a mast 3
meters away. The test equipment was configured as shown below.

The EUT was rotated 360 degrees and the height of the antenna adjusted from 1 to 4 meters above
the ground plane to determine the maximum level of the emission. The level of the fundamental
emission was measured in two modes, “Peak” and “Average” using RBW and VBW of 1MHz/1MHz
and 1MHz/10Hz respectively.

STEP 2) A second measurement (conducted) is made using narrower bandwidths (100 kHz) to
determine a —dBc (delta dB) level between the peak of the fundamental level (measured in a 100
kHz BW) and the highest level within the restricted band near the operating band.

STEP 3) A third and final measurement (conducted) is made to determine the apparent drop in
fundamental carrier power when the RBW is narrowed from 1MHz (in the reference measurement)
to 100kHz (for the delta dB measurement). This is referred to below as the “BW Delta”.

The level of the emission in the restricted band is then calculated using the following formulas.

Restricted band level (AVG) = AVG reference level - delta dB - BW Delta dB
Restricted band level (Peak) = Peak reference level - delta dB - BW Delta dB
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802.11 B Band Edge (Restricted band @ 2.390GHz)

802.11 B Band Edge (Restricted band

@ 2.4835GHz)

Fundemental .
. Radiated Level at e Delta
Pol Radg/?:erz]:thef Delta Msmt | RBW Msmt Band Edge Specification (dB below Limit)
Peak Avg Peak | Avg Pk Avg Peak Avg Peak Avg Peak Avg
dbuv/m | dbuv/m | dBc | dBc | dB daB dBuv/m | dBuv/m | dBuv/m | dBuv/im | dBuv/m | dBuv/im
Vert | 1154 108.4 46 1505 756 | 908 61.87 48.82 74 54 12.13 5.18
Horz | 104.3 98.5 50.77 38.92 23.23 15.08

Fundemental

X Radiated Level at e Delta
Pol Radl\l/?:igitRef Delta Msmt | RBW Msmt Band Edge Specification (dB below Limit)
Peak Avg Peak | Avg Pk Avg Peak Avg Peak Avg Peak Avg
dbuv/m | dbuv/m | dBc | dBc | dB daB dBuv/m | dBuv/m | dBuv/m | dBuv/m | dBuv/m | dBuv/m
Vert | 112.2 105.9 474 | 2691 66 | 11.26 58.2 47.74 74 54 15.8 6.26
Horz | 104.1 97.1 50.1 38.94 23.9 15.06

802.11 G Band Edge (Restricted band

@ 2.4835GHz)

802.11 G Band Edge (Restricted band @ 2.390GHz)
Fundemental .
. Radiated Level at e Delta
Pol Radg/?:erz]:thef Delta Msmt | RBW Msmt Band Edge Specification (dB below Limit)
Peak Avg Peak | Avg Pk Avg Peak Avg Peak Avg Peak Avg
dbuv/m | dbuv/m | dBc | dBc | dB daB dBuv/m | dBuv/m | dBuv/m | dBuv/m | dBuv/m | dBuv/m
Vert | 1115 101.3 332 | 206 | 152 78 63.14 52.9 74 54 10.86 1.1
Horz | 103.7 93.3 55.34 44.9 18.66 9.1

Fundemental .
. Radiated Level at . Delta
Pol Radl\l/?:igitRef Delta Msmt | RBW Msmt Band Edge Specification (dB below Limit)
Peak Avg Peak | Avg Pk Avg Peak Avg Peak Avg Peak Avg
dbuv/m | dbuv/m | dBc | dBc dB dB dBuv/m | dBuv/m | dBuv/m | dBuv/m | dBuv/m | dBuv/m
Vert 110.9 100.7 377 | 4151 802 | 856 65.21 50.64 74 54 8.79 3.36
Horz 100.4 92.3 54.71 42.24 19.29 11.76

Radiated emissions at band edge sample calculation (Vertical, Avg, 802.11 G, Low Edge):

Example:

Emission Level = Fund Ref msmt — Delta msmt — RBW Delta msmt

101.3 dBuV/m —40.26 dBc — 7.8dB = 52.9dBuv/m

54 dBuv/m -52.9dBuv/m = 1.1 dB margin
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a Mkrl 2275 MHz

Ref 28 dBm Atten 30 dB _47.40 dB
Marm iR
Log | R *
1@ \”\
dB/ //
| \
Marker a \

WL 52

'22.750000 MHz
Lafv |-47.40 dB

53 FC

£0f
FTun

Swp

Center 2.433 58 GHz
#Res BHW 1 MHz

#YBH 1 MHz

- Agilent 11:18:83 Mar 11, 26684

Ref 28 dBm

Morm
Log
14
dB/

LagAw

WLz
53 FC

£0f
FTun
Swp

Atten 30 dB

Span 75 MHz
Sweep 1 ms (601 pts)

a Mkrl 6.25 MHz

2483.5 MHz band
edge
802.11 B

-6.60 dB

el ey

*

//

“\w‘l

I}
Marker a

. -b.6@ dB

'6.250000 MHz

G

Center 2.433 58 GHz
#Res BH 108 kHz

#YBH 1 MHz

Span 75 MHz

Sweep 6.96 ms (601 pt

5)

dBc Msnt, PK

2483.5 MHz band

edge

802.11 B
BWDelta Msnt,

PK

1M 1M to 100k/ 1M
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Ref 28 dBm

Morm
Log
14
dB/

LagAw

WL 52
53 FC

£0f
FTun
Swp

Atten 30 dB
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a Mkrl 2275 MHz
-46.89 dB

b
&

Marker a
22.750000 MHz

-46.89 dB

Center 2.433 58 GHz
#Res BHW 1 MHz

#/BW 18 Hz

- Agilent 12:25:23 Mar 11, 2084

Ref 28 dBm

Morm
Log
1@
dB/

LeAw

VL2
53 FC

£t
FTun
Swp

Atten 30 dB

Span 75 MHz
Sweep 5.848 5 (601 pts)

a Mkrl @ Hz
-11.26 dB

*

] Bl
Marker a

0.0 Hz
-11.26 dB

/

=/

B

Center 2.483 58 GHz
#Res BW 1 MHz

#/BW 18 Hz

Span 75 MHz
Sweep 5.848 5 (BO1 pts)

2483.5 MHz band edge
802.11 B

dBc Msnt, AVG

(scrn 21)

2483.5 MHz band edge
802.11 B

BWDelta Msnt, AVG
1M 10H to 100k/ 10H
(scrn 22)
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#¥ATTEN BdB aMER 37V . BYdB
FL 18. BdEm 18d B~ -15.58KMH=z
L it d a5 \l"
AlME R W) 2483.5 MHz band
~1E6/58 IfHz edge
D37 &7 dB 802 11 G
N dBc Msnt, PK
iy
F
el
CEMTER 2.4335HGH=z SPAM 55. BEMH=z
*FEEMW 1. 8BMH=z ¥UEM 1. E@MH= SWF 58. Bms=
- Agilent 13:01:52 Feb 26, 2004
a Mkrl @ Hz
Ref 28 dBm Atten 368 dB 3.82 dB
Morm
Log *
18
dB/ 2483.5 MHz band
edge
i 802.11 G
BWDelta Msnt,
_gaé'ktla_lr A ; oK
. Z 1R 1M 1M to 100k/ 1M
lerv | B8.02 dB b Mt o) i (scrn 25)
V12 N
53 FC
AA wal
£
FTun
Swp
Center 2.483 50 GHz Span 75 MHz

#Res BW 168 kHz #YBH 1 MHz Sweep 6.96 ms (6A1 pts)
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*¥*ATTEMN HWdEBE AMERE 41 5E@dB
FL 18. BdBm lBd B~ -2 . B4MH=z
0 \l\
Illl\“‘h-..
F H-“'\-..\_\
CEMTER =2.43358GH= SPAM 55. BEMHz
*FBW 1. @FH= *¥UEBlW 1B8H= SHFPF 21 . B=ac
- Agilent 12:59:47 Feb 26, 2004
a Mkrl @ Hz
Ref 28 dBm Atten 30 dB 3.56 dB
Morm
Log *
14
dB/
Marker a
0B Hz
Lefv | B.56 dB ]
¢
T iR
33 FC
AR
£0f
FTun
Swp
Center 2,483 5B GHz Span 75 MHz

#Res BH 100 kHz

#+VBH 18 Hz Sweep 58,48 5 (601 pts)

2483.5 Mz
band edge
802.11 G
dBc Msnt,
AVG

2483.5 MHz band edge
802.11 G

BWDelta Msnt, AVG
1M 10H to 100k/ 10H
(scrn 24)
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a Mkrl -23.80 MHz

Ref 20 dBm Atten 30 dB _45.97 dB
Marm
Log R *
10
dB/ e

Marker a \

-23.000000 MHz

LsAv |-45.97 dB o

|

V1 oSs2 wsif

53 FC[ e Py S AL .

£t
FTun

Swp

Center 2.398 08 GHz

Span 75 MHz

#Res BW 1 MHz #YBH 1 MHz Sweep 1 ms (BBL pts)
- Agilent 13:40:14 Feb 26, 2004
a Mkrl @ Hz
Ref 20 dBm Atten 30 dB 7.56 dB
Morm
Log *
18
dB/ o
Marker a \
00 Hz -
lepv | 7.56 dB |

i
W1 2 sk

33 FC\4mmﬂ¢ﬂwﬁMﬁ””Jw%”*ﬁMﬂ*ﬂwa g uidR

gk [ T T
FTun

Swp

Center 2.398 08 GHz

#Res BH 100 kHz #YBH 1 MHz

Span 75 MHz
Sweep 6.96 ms (6A1 pts)

2390 WHz band edge
802.11 B
dBc Msnt, PK

23905 MHz band edge
802.11 B

BWDelta Msnt, PK
1M 1M to 100k/ 1M
(scrn 36)
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a Mkrl -21.38 MHz

Ref 20 dBm Atten 30 dB -50.50 dB
Morm
Log *
18 ik
dB/ /‘y\f”“‘\ 2390 MHz band edge
802.11 B
dBc Msnt, AVG
Marker a \ (scrn 34)
-21.380000 MH=z \
Lo |-50.50 dB - -
vl s2 vﬂif/\
53 FC L
B it
£ e g WW !
FTun “““"”"”j
Swp
Center 2.390 88 GHz Span 75 MHz
#Res BW 1 MHz #/BW 18 Hz Sweep 5.848 5 (BO1 pts)
- Agilent 13:37:53 Feb 26, 2004
a Mkrl @ Hz
Ref 28 dBm Atten 30 dB 9,88 dB
Morm
¥
00 2390 Mz band
dB/ edge
! 802.11 B
\/\ BWDelta Msnt,
AVG
Marker a / \ 1M 10H to
'@@ HZ \ 100k/ 10H
Lfv | 9,08 dB - (sern 35)
UL Y2 ) ad
33 FC
g(f)ﬂﬂ o T
: R
FTun el 4
Swp ELEWL T
Center 2.390 80 GHz Span 75 MHz

#Res BH 100 kHz

#/BW 18 Hz

Sweep 58,48 5 (601 pts)
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a Mkrl -19.88 MHz

Ref 28 dBm Atten 30 dB -33.16 4B
Morm
iR ¥
ED@Q T V!Q-T"’\.\“ " T
"y / 2390 MHz band edge
\JL 802.11 G
l\f‘“ \% dBc Msnmt, PK
"M, , (Scrn 26)
Marker a d ] "
-19.880000 MEWJ”
v |~33.16 B nws
V1 s2 LWHMJ"W
53 FC e
S
£t
FTun
Swp
Center 2.390 88 GHz Span 75 MHz
#Res BW 1 MHz #YBH 1 MHz Sweep 1 ms (BBL pts)
- Agilent 13:17:96 Feb 26, 2004
a Mkrl @ Hz
Ref 28 dBm Atten 30 dB 15.28 dB
Morm
Log *
1@ AL i
dB/
et 2390 MHz band
wff M edge
Ilf'v\"r._ 802.11 G
Marker a Do BWDelta Msnt,
0.0 Hz ! AVG
LAy | 152@ dB | 1M 1M to 100k/ 1M
1R (scrn 30)
vl U2 y NG
$3 FC MW a
HHW
£t
FTun
Swp
Center 2.390 88 GHz Span 75 MHz
#Res BW 168 kHz #YBH 1 MHz Sweep 6.96 ms (6A1 pts)
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% Agilent 13:12:49 Feb 26, 2094
a Mkrl -23.38 MHz

Ref 20 dBm Atten 30 dB —40.603 dB
Samp
Log
10
dB/ 1R
/ 2390 WHz band edge
802.11 G
Marker a [ \ dBc Msmt, AVG
i Scrn 28
~23.380000 MHz - ( :
LeAv | -40.603 dB

5 WKM#””
V152 6
§3 FC e

£eh: ——
FTun [~

Swp

Center 2.390 88 GHz Span 75 MHz
#Res BW 1 MHz #/BW 18 Hz Sweep 18,49 5 (BO1 pts)

3 Agilent 13:20:26 Feb 26, 2064

a Mkrl @ Hz
Ref 28 dBm Atten 30 dB 7.80 dB
Morm
Log *
1@
dB/ 2390 WHz band edge
/ 802.11 G
BWDelta Msnt,
AVG
_ga@rkeHr - l \ 1M 10H to 100k/ 10H
. Z ,»/J (scrn 31)
lepv | 7.80 dB
Vi 2 .ifrjwf
53 FC 1
AR ¢
£ [ e
FTun
Swp
Center 2.398 08 GHz Span 75 MHz

#Res BW 168 kHz #/BW 18 Hz Sweep 58,48 5 (BOL pts)
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AC Line Conducted Emissions

Specification:
FCC Specification: Paragraph CISPR 22

Procedure:
The test was set up according to the guidelines set forth in EN55022:1998 and FCC Part 2
for AC Line Conducted Emissions. The measurement used a LISN line on each AC line and
an EMI receiver. A peak scan was made over the measurement frequency range (150 kHz
to 30 MHz). The highest peaks were then marked and re-measured and quasi-peaked and
averaged.

The test was configured as shown below. The product was tested with an AC adapter while
running on 120 VAC @ 60 Hz. The access point is also capable of running on power
provided over the Ethernet lines from an Ethernet switch. Line conducted emissions out of
the Ethernet switch were measured as part of the Ethernet switch Class A compliance
testing. The AC emissions of the AC adapter are worse then that of the Ethernet switch,
thus, the AC adapter results are presented below.

o <«<— uut

Etherne/z';,_\
DC
Supply 1 Meter
= 48
:l VD To EMI
LISN >Rcvr
V

Laptop computer Ground Plane
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Results:
The “Quasi-peak” and the AVG results for the unit transmitting packets are contained in the table
below

Note that all of the significant emissions occurred within a very narrow frequency band between
approximately 25 and 30 MHz

Quasi Peak Test Results, CISPR 22 Class B limits

Freq Line QP Class B Delta Freq Line Class B Spec Delta
(MHz) Level QP (MHz) QP
Limit Limit
Neutral  (dBuV) (dBuV) (dB) Neutral  (dBuV) (dBuV) (dB)

25.83 Line 40.97 60 19.03 25.65. Neutral 40.05 60 19.95
26.35 Line 47.89 60 12.11 26.35 Neutral 43.48 60 16.52
26.62 Line 41.25 60 18.75 26.62 Neutral 42.53 60 17.47
26.85 Line 46.92 60 13.08 26.84 Neutral 46.86 60 13.14
27.1 Line 46.91 60 13.09 27.1 Neutral 43.35 60 16.65
27.29 Line 58.75 60 1.25 27.59 Neutral 48.14 60 11.86
27.6 Line 46.98 60 13.02 27.86 Neutral 41.28 60 18.72
27.83 Line 48.61 60 11.39 28/09 Neutral 46.23 60 13.77
28.12 Line 41.46 60 18.54 28.32 Neutral 48.92 60 11.08
29.58 Line 45.29 60 14.71 28.57 Neutral 45.2 60 14.8

AVG Test Results, CISPR 22, Class B limits

Freq Line AVG Class B Delta Freq Line AVG Class B Delta
(MHz) Level AVG (MHz) Level AVG
limit limit
Neutral (dBuV) (dBuV) (dB) Neutral (dBuV) (dBuV) (dB)
25.83 Line 25.475 50 24.53 25.65. Neutral 30.7 50 19.3
26.35 Line 30.23 50 19.77 26.35 Neutral 30.35 50 19.65
26.62 Line 31.44 50 18.56 26.62 Neutral 33.05 50 16.95
26.85 Line 34.257 50 15.74 26.84 Neutral 32.17 50 17.83
27.1 Line 29.59 50 20.41 27.1 Neutral 30.37 50 19.63
27.29 Line 36.118 50 13.9 27.59 Neutral 27.96 50 22.04
27.6 Line 28.64 50 21.36 27.86 Neutral 31.04 50 18.96
27.83 Line 29.9 50 20.1 28/09 Neutral 31.55 50 18.45
28.12 Line 34.03 50 15.97 28.32 Neutral 35.91 50 14.09
29.58 Line 32.43 50 17.57 28.57 Neutral 28.19 50 21.81




