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1.0 Introduction

This report has been prepared on behalf of Wnncom Technol ogi es,
Inc., to support the attached Application for Certification of
a Part 15 Spread Spectrum Transmitter. The Equi pnent Under Test

was t he Model Lucent PC24E-00-FC WaveL AN with AMP250 Amplifier.

Radi o- Noi se Emi ssions tests were perforned according to FCCPublic

Notice 54797, titled " Guidance on Measurements for Direct Sequence SST". The
measuring equi pnment conforms to ANSI C63.2 Specifications for
El ectromagnetic Noise and Field Strength Instrumentation.

Testing was perfornmed at National Certification Laboratory in
Ellicott City, MD. Site description and site attenuation data
have been placed on file wth the FCCs Sanpling and
Measur ements Branch. FCC acceptance was granted on May 26, 1993.

1.1 Summary

The W nncom Technol ogi es, | nc. Model Lucent PC24E-00-FC WavelL AN with
AMP250 Amplifier conplies with the FCC limts (15.247) for a D rect
Sequence SST.

2.0 Description of Equipment Under Test (EUT)

The Lucent PC24E-00-FC WaveLAN is actually the FCC Certified PCMCI A
Model with FCC ID: | MRALPC24. W nncom Technol ogi es, Inc. has not
nodi fied this product in any manner except for the addition of
hi gh gai n antennas, and an external anplifier.

The EUT Feat ures:

Di rect Sequence Spread Spectrum Transcei vJLr
+ 24 dBm RF Qut put Max.

2412 to 2462 MHz Freq. Range
10 MHz 6 dB Em ssi on Bandw dt h
10 Avail abl e Channel s

5 MHz Channel Separation

11 Mops Data Rate (Radi o Link)

Differential DPSK Mdul ati on
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3.0 Test Program

This report contains nmeasurenent charts and data as evi dence for
the follow ng tests perforned:

1. (15.247 b) Peak RF output power.
2. (15.247 d) Power Spectral Density (3kHz Bandw dth).

3. (15.247 c) Field strength of harnonics and spurious
out - of - band em ssi ons.

4. (15.247 c) RF Antenna Conducted of harnonics and
spurious out-of-band em ssions.

5. (15.247 a) 6 dB Em ssi on Bandw dt h.

6. (15.207) Power Line Conducted En ssions.

4.0 Test Configuration

The Lucent PC24E-00-FC WaveLAN was installed in a KDS Valient 5000
Laptop conputer for testing. A Wn98 Hyperterm nal programis
used to control the transmtter. The external anplifier 1is
connected in-line between the wireless bridge and antenna via 10
feet of low |loss cable. The 10 foot cable is the mninmum | ength
supplied with the system

RF power output neasurenents were taken with an RF power neter
at the anplifier output connecter after the 10 ft. cable. RF
ant enna conduct ed out put tests such as Bandw dt h,
Spurious/ Harmoni cs, and Power Spectral Density were taken with
the anplifier ouput feeding directly into the spectrum anal yzer
via the 10 ft. cable. The analyzer's internal attenuator was
adusted to prevent overloading of the front end.

Field strength nmeasurenments were taken with the anplifier in-
line, and feeding a 7dBi omi, 12.5 dBi Omi, 13.5 dBi Yagi, and
24 dBi Gid Dish antennas.

PEAK POWER TEST RESULTS
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Limt: 0.250 watts (24 dBm)

Condition: Transmtter is set to a single nodul ated channel .

Measurenment taken at anplifier

Readi ngs from RF Peak Power

EUT w/ 250 mW Anp
EUT w 250 mW Anmp

EUT w/ 250 mW Anp

Met er :

2412 NMHz

2437 NMHz

2462 NMHz

ant enna connect or.

+23. 7 dBm
+24.0 dBm

+23.8 dBm
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POWER SPECTRAL DENSITY

Limt: 8 dBm
Resol ution Bandw dth: 3 kHz
Average Tine Interval: 1 second/3 kHz

Actual Time Interval used
for testing: 1.5 seconds/3 kHz

Condition: Transmitter is nodul ated at 24 dBm RF power.
Measurenment taken at anplifier antenna connector.

Readi ngs from spectrum anal yzer:

EUT w 250 mWAmp 2412 Mz - (-11.2 dBm
EUT w/ 250 mWAnp 2437 Mz - (-12.8 dBm
EUT W 250 mWAnp 2462 Mz - (-14.8 dBm

SEE FOLLOW NG 3 PLOTS
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L OW CHANNEL
10dBm 2412 .04MHz 2MHZ
MR 1241d  B5WHZ : 3/
44— desSm Sk w
| |
e i)
inll BoBm .
L1 N . AFC
ST 100s/ ATT 20dB VF 4100kHz
M D CHANNEL
10dBm 2437 .08MHz 2MHz
MK 12438 18MHZ 10&?/
12-8dBm —_ ERHTW
l T
|
al BdBm
—
B - | AFC
ST 4100s/ ATT 20dB VFE 4100kHzZ
7

FCC ID #: OQCWAF24-1000L



HI GH CHANNEL

10dBm £462 . 00MHz ...2MHz
MR 12a61 5aMHz - 10dB/
~44--BdBm . SkHzwW

BdB8m

.28 3

100s/

|
ATT 20dB

Af

-C

VF 100kHz
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6 dB EMISSION BANDWIDTH

Mnimm®6 dB BW 0.5 MHz
RBW Setting on S. A : 100 kHz

Condition: Transmitter is set to a single nodul ated channel .
Measur enment taken at anplifier antenna connector.

Readi ngs from spectrum anal yzer:

2412 MHz - 10.4 MHz Cccupied BW
2437 MHz - 12.4 MHz COccupi ed BW

2462 MHz - 10.8 MHz Cccupi ed BW

SEE FOLLOW NG 3 PLOTS
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10dBm

LOW CHANNEL

2442 . OMHz 20MHzZ
MK [2417.2Miliz 10dB/
32T £G0kHZwW
- f S
V []
al 3dBm_
AFC
ST 50ms/ ATT 20dB VF 41MHz
M D CHANNEL
10dBm 2437 .0MHz 20MHz
10dB/
{HHeHT W
i F"rI Bm
| AFC
ST 50ms/ ATT 20dB VF 1MHz
10
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10dBm

HI GH CHANNEL

2462 . OMHz

20MHz

10dB/

ZW

il

Bm

AFC

ST 50ms/

ATT 20dB

11

VF 41MHz
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RF ANTENNA CONDUCTED SPURIOUSHARMONICS EMISSIONS

Limt: 20 dB below Carrier Level Measured with 100 kHz RBW
RBW Setting on S.A.: 100 kHz

Condition: Transmitter is set to a single nodul ated channel .
RF power = 24 dBm
Measurenment taken at anplifier antenna connector.

Three separate Measurenents are perforned to show harnonic and
spurious em ssions generated with the transmtter tuned to | ow,
m ddl e, and high parts of the spectral range.

SEE FOLLOW NG 3 DATA TABLES
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FCC PART 15.247(c) - CONDUCTED SPURIOUSEMISSIONS

Frequency of Carrier = 2412 MHz
Limit = 20dBc

Condition: Transmitter isset to asingle modulated channel.

TEST RESULTS

LIMT: -20 dB FROM PEAK CARRI ER

COVPONENT FREQUENCY (VHZ) RESULT (dB FROM PEAK)
HARMONI C 4824. 00 - 43.0
HARMONI C 7236. 00 - 48.0
HARMONI C 9648. 00 - 57.0
HARMONI C 12060. 00 - 65.0
HARMONI C 14472. 00 - 66.0
HARMONI C 16884. 00 - 71.0
HARMONI C 19296. 00 - 72.0
HARMONI C 21708. 00 - 74.0
HARMONI C 24120. 00 - 77.0
13
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FCC PART 15.247(c) - CONDUCTED SPURIOUSEMISSIONS

Frequency of Carrier = 2437 MHz
Limit = 20dBc

Condition: Transmitter isset to asingle modulated channel.

TEST RESULTS

LIMT: -20 dB FROM PEAK CARRI ER

COVPONENT FREQUENCY (VHZ) RESULT (dB FROM PEAK)
HARMONI C 4874. 00 - 44.0
HARMONI C 7311. 00 - 48.0
HARMONI C 9748. 00 - 60.0
HARMONI C 12185. 00 - 64.0
HARMONI C 14622. 00 - 68.0
HARMONI C 17059. 00 - 71.0
HARMONI C 19496. 00 - 73.0
HARMONI C 21933. 00 - 75.0
HARMONI C 24370. 00 - 77.0
14
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FCC PART 15.247(c) - CONDUCTED SPURIOUSEMISSIONS

Frequency of Carrier = 2462 MHz
Limit = 20dBc

Condition: Transmitter isset to asingle modulated channel.

TEST RESULTS

LIMT: -20 dB FROM PEAK CARRI ER

COMPONENT FREQUENCY ( MHZ) RESULT (dB FROM PEAK)
HARMONI C 4924. 00 - 45.0
HARMONI C 7386. 00 - 49.0
HARMONI C 9848. 00 - 58.0
HARMONI C 12310. 00 - 68.0
HARMONI C 14772. 00 - 68.0
HARMONI C 17234. 00 - 72.0
HARMONI C 19696. 00 - 75.0
HARMONI C 22158. 00 - 77.0
HARMONI C 24620. 00 - 77.0
15
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4.0 Test Configuration

RADIATED EMISSIONS

The EUT was set up on the center of the test table, in a manner
which follows the general guidelines of ANSI C63.4, Section 6

"General Operating Conditions and Configurations". Two sets of
measurenments were taken: First set with anplifier, second set
wi t hout anplifier.

This is described bel ow

Q 12VDC AC. ADAPTER

1 FT. CDAX ooy WP

DL. ANT.
" BRSOOE)  \jECTOR 10 FT.
COAX

5.0 Conducted Emissions Scheme

The EUT is placed on an 80 cm high 1 X 15 m non-conductive
table. Power to the RF npdem is provided through a Solar
Corporation 50 W50 nH Line |npedance Stabilization Network
bonded to a 2.2 X 2 meter horizontal ground plane, and a 2.2 X
2 meter vertical ground plane. The LISN has its AC input
supplied from a filtered AC power source. A separate LISN
provi des AC power to the peripheral equipnent. 1/0O cables are
noved about to obtain maxi mum em ssions.

The 50 W output of the LISN is connected to the input of the
spectrum anal yzer and em ssions in the frequency range of 450
kHz to 30 MHz are searched. The detector function is set to
quasi - peak and the resolution bandwidth is set at 9 kHz, with
all post-detector filtering no less than 10 tinmes the resol ution
bandwi dth for final nmeasurenments. All em ssions within 20 dB of
the limt are recorded in the data tables.
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FCC CLASS B CONDUCTED EMISSIONS DATA

CLIENT: Winncom Technologies, Inc.
EUT: L ucent PC24E-00-FC WITH AMP250

LINE1-NEUTRAL

FREQ VOLTAGE VOLTAGE FCCLIMIT MARGIN
MHz dBuv uv uv dB
.854 42.6 135 250 -54
1.32 44.4 166 250 -3.6
3.82 31.6 38 250 -16.4
1215 33.2 46 250 -14.8
LINE 2 - PHASE
FREQ VOLTAGE VOLTAGE FCCLIMIT MARGIN
MHz dBuv uv uv dB
.854 394 93 250 -8.6
1.32 442 162 250 -3.8
3.82 28.6 27 250 -19.4
1196 294 30 250 -18.6

17
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A. C. LI NE- CONDUCTED - L1

70dBuV_ 25 . 3MHz 50MHz
MK .3MHz = 10dB/
dBuY OlcHy W

ol ABaBuy

AFC

ST 0.2s/ ATT 10dB VF 100kHz
A. C. LI NE- CONDUCTED - L2

70dBuV 25. 3MHz 50MHz

MK 1. 3Miliz 10dB/

44-2dBuY 10KHZ W

| . AFC
ST 0.2s5/ ATT 410dB VF 100kHz

6.0 Radiated Emissions Scheme
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The EUT is placed on an 80 cmhigh 1 X 1.5 neter non-conductive
notorized turntable for radiated testing on the 3-nmeter open
area test site. The emssions from the EUT are neasured
conti nuously at every azinuth by rotating the turntable. Guided
horn and |og periodic broadband antennas are mounted on an
antenna mast to determ ne the height of maxi mum em ssions. The
hei ght of the antenna is varied between 1 and 4 neters. Both the
hori zontal and vertical field conponents are neasured.

The RF spectrumis searched from 30 MHz - 25.000 GHz.

The output from the antenna is connected to the input of the
preanplifier. The preanp out is connected to the spectrum
anal yzer. The detector function is set to Peak. The resol ution
bandw dth of the spectrum analyzer is set at 120 kHz, for the
frequency range of 30-1000 MHZ, and 1 MHz for the range of 1
GHz-25 GHz. A 10 Hz video BWsetting is used to average readi ngs
above 1 GHz. All emssions within 20 dB of the |imt are
recorded in the data tables.

To convert the spectrum analyzer reading into a quantified E-
field level to allow conparison with the FCC limts, it is
necessary to account for various calibration factors. These
factors include cable loss (CL) and antenna factors (AF). The
AF/CL in dB/mis algebraically added to the Spectrum Analyzer
Voltage in dbnv to obtain the Radiated Electric Field in dBnV/ m
This level is then conpared with the FCC limt.

Example:
Spectrum Anal yzer Vol t: VdBuV
Conposite Factor: AF/ CLdB/ m
El ectric Field: EdBnV/ m = VvdBnV + AF/ CLdB/ m

Li near Conversion: EuV/m = Antilog (EdABmV/ m 20)
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FCC 15.209 RADIATED EMISSIONS DATA
FCCID: |OQCWAF24-1000L
CLIENT: WINNCOM
EUT: PC24E w/ AMP250
CARRIER: 2412 MHZ @ 250 mwW
ANTENNA 7 dBi OMNI
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV DBuv dB/m GAIN DbuV/m uv/m uv/m
4824.00 \Y 19.0 35.0 -25 29.0 28.2 500.0
12060.00 \Y 17.0 40.0 -25 320 39.8 500.0
14472.00 H 15.0 43.0 -25 33.0 44.6 500.0
19296.00 H 15.0 36.0 -25 26.0 19.9 500.0
PEAK PEAK
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV DBuv dB/m GAIN DbuV/m Uv/m uv/m
4824.00 V 40.0 35.0 -25 50.0 316.2 5000.0
12060.00 \Y 37.0 40.0 -25 52.0 398.1 5000.0
14472.00 H 30.0 43.0 -25 48.0 251.2 5000.0
19296.00 H 27.0 36.0 -25 38.0 79.4 5000.0
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CARRIER: 2437 MHZ @ 250 mwW
ANTENNA: 7 dBi OMNI
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HNV DBuv dB/m GAIN Dbuv/m Uvim uv/m
4874.00 H 20.0 35.0 -25 30.0 31.6 500.0
7311.00 \Y 19.0 37.0 -25 31.0 355 500.0
12185.00 H 15.0 40.0 -25 30.0 31.6 500.0
19496.00 \Y 15.0 36.0 -25 26.0 19.9 500.0
PEAK PEAK
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HV DBuV DB/m GAIN DbuVv/m UVv/m uv/m
4874.00 H 40.0 35.0 -25 50.0 316.2 5000.0
7311.00 \Y 39.0 37.0 -25 50.0 316.2 5000.0
12185.00 H 32.0 40.0 -25 47.0 223.8 5000.0
19496.00 \Y 30.0 36.0 -25 41.0 112.2 5000.0
21
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CARRIER: 2462 MHZ @ 250 mwW
ANTENNA: 7 dBi OMNI
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV Dbuv DB/m GAIN DbuV/m uv/m uv/m
4924.00 vV 19.0 35.0 -25 29.0 28.2 500.0
7386.00 H 20.0 37.0 -25 320 39.8 500.0
12310.00 H 15.0 40.0 -25 30.0 31.6 500.0
19696.00 H 15.0 36.0 -25 26.0 19.9 500.0
22152.00 vV 15.0 37.0 -25 27.0 22.3 500.0
PEAK PEAK
FREQ POL SPEC A | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HN Dbuv Db/m GAIN DbuVv/m uv/m uv/m
4924.00 V 38.0 35.0 -25 48.0 251.8 5000.0
7386.00 H 40.0 37.0 -25 52.0 398.1 5000.0
12310.00 H 31.0 40.0 -25 46.0 199.5 5000.0
19696.00 H 32.0 36.0 -25 43.0 141.2 5000.0
22152.00 V 28.0 37.0 -25 40.0 100.0 5000.0
FCC 15. 209 RADI ATED EM SSI ONS DATA
UPPER BAND EDGE
CARRI ER : 2462 WMHz @ 250 nmw
ANTENNA: 7 dBi OWNI
PEAK AVRG
FREQ POL SPEC A AF/ CL PREAMP E- FI ELD LIMT MRGN
VHz H V dBuvV dB/ m GAI N dBuV/ m dBuV/ m dB
2483.5 H 27.0 34.0 - 25 36. 54.0 -18
22
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CONDUCTED BAND EDGE OUTPUT

0dBm _ 24B3.5MHz 50MHz
MK [2483.5MHz 10dB/
72--5dBm +QOKHZW
a
1} 25048 |

_ | AFC

ST 50ms/ ATT 10dB VF 1MHz
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FCC 15.209 RADIATED EMISSIONS DATA

FCCID: |OQCWAF24-1000L
CLIENT: WINNCOM
EUT: PC24E w/ AMP250
CARRIER: 2412 MHZ @ 250 mwW
ANTENNA 12.5 dBi OMNI
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV DBuv dB/m GAIN DbuV/m uv/m uv/m
4824.00 vV 18.0 35.0 -25 28.0 25.1 500.0
12060.00 \Y 15.0 40.0 -25 30.0 31.6 500.0
14472.00 H 15.0 43.0 -25 33.0 44.6 500.0
19296.00 H 15.0 36.0 -25 26.0 19.9 500.0
PEAK PEAK
FREQ POL SPEC A | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HN DBuV dB/m GAIN DbuVv/m UVv/m uv/m
4824.00 V 38.0 35.0 -25 48.0 251.2 5000.0
12060.00 \Y 35.0 40.0 -25 50.0 316.2 5000.0
14472.00 H 30.0 43.0 -25 48.0 251.2 5000.0
19296.00 H 27.0 36.0 -25 38.0 79.4 5000.0
24
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CARRIER: 2437 MHZ @ 250 mwW
ANTENNA: 12.5 dBi OMNI
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV Dbuv dB/m GAIN DbuV/m Uvim uv/m
4874.00 H 22.0 35.0 -25 320 39.8 500.0
7311.00 vV 18.0 37.0 -25 30.0 31.6 500.0
12185.00 H 16.0 40.0 -25 31.0 355 500.0
19496.00 \Y 15.0 36.0 -25 26.0 19.9 500.0
PEAK PEAK
FREQ POL SPEC A | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HN Dbuv DB/m GAIN DbuVv/m UVv/m uv/m
4874.00 H 41.0 35.0 -25 51.0 354.8 5000.0
7311.00 V 37.0 37.0 -25 49.0 281.8 5000.0
12185.00 H 32.0 40.0 -25 47.0 223.8 5000.0
19496.00 \Y 30.0 36.0 -25 41.0 112.2 5000.0
25
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CARRIER: 2462 MHZ @ 250 m\W
ANTENNA: 12.5 dBi OMNI
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-HIELD | E-FIELD LIMIT
MHz H/V Dbuv DB/m GAIN DbuV/m u/m uv/m
4924.00 V 21.0 35.0 -25 31.0 35.5 500.0
7386.00 H 18.0 37.0 -25 30.0 31.6 500.0
12310.00 H 15.0 40.0 -25 30.0 31.6 500.0
19696.00 H 15.0 36.0 -25 26.0 19.9 500.0
22152.00 V 15.0 37.0 -25 27.0 22.3 500.0
PEAK PEAK
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz H/V DbuV Db/m GAIN DbuV/m uv/m uv/m
4924.00 V 42.0 35.0 -25 52.0 398.1 5000.0
7386.00 H 38.0 37.0 -25 50.0 316.2 5000.0
12310.00 H 32.0 40.0 -25 47.0 223.9 5000.0
19696.00 H 30.0 36.0 -25 41.0 112.2 5000.0
22152.00 Vv 28.0 37.0 -25 40.0 100.0 5000.0
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FCC 15. 209 RADI ATED EM SSI ONS DATA

UPPER BAND EDGE

CARRI ER : 2462 MHz @ 250 nW
ANTENNA: 12.5 dBi OWI
PEAK
FREQ POL SPEC A AF/CL PREAWP
VHz H Vv dBuV dB/ m GAI'N
2483.5 H 29.0 34.0 -25
27

E- FI

AVRG
ELD LIMT VRGN

dBuV/ m dBuV/ m dB

38.

0 54.0 -16
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FCC 15.209 RADIATED EMISSIONS DATA

FCCID: |OQCWAF24-1000L
CLIENT: WINNCOM
EUT: PC24E w/ AMP250
CARRIER: 2412 MHZ @ 250 mwW
ANTENNA 13.5dBi YAGI
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV DBuV DB/m GAIN DbuV/m uv/m uv/m
4824.00 V 20.0 35.0 -25 30.0 31.6 500.0
12060.00 V 17.0 40.0 -25 32.0 39.8 500.0
14472.00 H 15.0 43.0 -25 33.0 44.6 500.0
19296.00 H 15.0 36.0 -25 26.0 19.9 500.0
PEAK PEAK
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV DBuV DB/m GAIN DbuV/m UVim uv/m
4824.00 V 40.0 35.0 -25 50.0 316.2 5000.0
12060.00 V 35.0 40.0 -25 50.0 316.2 5000.0
14472.00 H 29.0 43.0 -25 47.0 223.8 5000.0
19296.00 H 25.0 36.0 -25 36.0 63.1 5000.0
28
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CARRIER: 2437 MHZ @ 250 mwW
ANTENNA: 13.5dBi YAGI
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HNV Dbuv DB/m GAIN DbuVv/m UVv/m uv/m
4874.00 H 21.0 35.0 -25 31.0 355 500.0
7311.00 \Y 17.0 37.0 -25 29.0 28.2 500.0
12185.00 H 15.0 40.0 -25 30.0 355 500.0
19496.00 \Y 15.0 36.0 -25 26.0 19.9 500.0
PEAK PEAK
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HV Dbuv DB/m GAIN DbuVv/m UVv/m uv/m
4874.00 H 41.0 35.0 -25 51.0 354.8 5000.0
7311.00 \Y 37.0 37.0 -25 49.0 281.8 5000.0
12185.00 H 32.0 40.0 -25 47.0 223.8 5000.0
19496.00 \Y 30.0 36.0 -25 41.0 112.2 5000.0
29
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CARRIER: 2462 MHZ @ 250 mwW
ANTENNA: 13.5dBi YAGI
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV Dbuv DB/m GAIN DbuV/m uv/m uv/m
4924.00 vV 20.0 35.0 -25 30.0 31.6 500.0
7386.00 H 18.0 37.0 -25 30.0 31.6 500.0
12310.00 H 16.0 40.0 -25 31.0 354 500.0
19696.00 H 15.0 36.0 -25 26.0 19.9 500.0
22152.00 vV 15.0 37.0 -25 27.0 22.3 500.0
PEAK PEAK
FREQ POL SPEC A | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HN Dbuv Db/m GAIN DbuVv/m uv/m uv/m
4924.00 V 41.0 35.0 -25 51.0 354.8 5000.0
7386.00 H 38.0 37.0 -25 50.0 316.2 5000.0
12310.00 H 33.0 40.0 -25 48.0 251.1 5000.0
19696.00 H 30.0 36.0 -25 41.0 112.2 5000.0
22152.00 V 28.0 37.0 -25 40.0 100.0 5000.0
30
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FCC 15. 209 RADI ATED EM SSI ONS DATA

UPPER BAND EDGE

CARRI ER :
ANTENNA:

FREQ POL
VHz H V

2483. 5 H

2462 MHz @ 250 nW

13.5 dBi YAG
PEAK
SPEC A AF/ CL PREAMP
dBuvV dB/ m GAI N
29.0 34.0 -25

31

AVRG
E- FI ELD LIMT VRGN
dBuV/ m dBuV/ m dB
38.0 54.0 -16

FCC ID # OQCWAF24-1000L



FCC 15.209 RADIATED EMISSIONS DATA
FCCID: |OQCWAF24-1000L
CLIENT: WINNCOM
EUT: PC24E w/ AMP250
CARRIER: 2412 MHZ @ 250 mwW
ANTENNA 24 dBi DISH
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV DBuv dB/m GAIN DbuV/m uv/m uv/m
4824.00 \Y 20.0 35.0 -25 30.0 316 500.0
12060.00 \Y 15.0 40.0 -25 30.0 316 500.0
14472.00 H 16.0 43.0 -25 34.0 50.1 500.0
19296.00 H 15.0 36.0 -25 26.0 19.9 500.0
PEAK PEAK
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV Dbuv dB/m GAIN DbuV/m Uv/m uv/m
4824.00 V 40.0 35.0 -25 50.0 316.2 5000.0
12060.00 \Y 35.0 40.0 -25 50.0 316.2 5000.0
14472.00 H 31.0 43.0 -25 49.0 281.8 5000.0
19296.00 H 27.0 36.0 -25 38.0 79.4 5000.0
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CARRIER: 2437 MHZ @ 250 mwW

ANTENNA: 24 dBi DISH
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD | E-FIELD LIMIT
MHz HNV Dbuv dB/m GAIN DbuV/m Uvim uv/m
4874.00 H 20.0 35.0 -25 30.0 31.6 500.0
7311.00 vV 19.0 37.0 -25 31.0 354 500.0
12185.00 H 17.0 40.0 -25 320 39.8 500.0
19496.00 \Y 15.0 36.0 -25 26.0 19.9 500.0
PEAK PEAK
FREQ POL SPEC A | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HN Dbuv DB/m GAIN DbuVv/m UVv/m uv/m
4874.00 H 42.0 35.0 -25 52.0 398.1 5000.0
7311.00 V 39.0 37.0 -25 51.0 354.8 5000.0
12185.00 H 34.0 40.0 -25 49.0 281.8 5000.0
19496.00 \Y 30.0 36.0 -25 41.0 112.2 5000.0
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CARRIER: 2462 MHZ @ 250 mwW
ANTENNA: 24 dBi DISH
AVRG AVRG
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HNV Dbuv DB/m GAIN DbuVv/m uv/m uv/m
4924.00 \Y 21.0 35.0 -25 31.0 355 500.0
7386.00 H 18.0 37.0 -25 30.0 31.6 500.0
12310.00 H 17.0 40.0 -25 32.0 39.8 500.0
19696.00 H 16.0 36.0 -25 27.0 224 500.0
22152.00 \Y 15.0 37.0 -25 27.0 223 500.0
PEAK PEAK
FREQ POL | SPECA | AF/CL PREAMP | E-FIELD E-FIELD LIMIT
MHz HV Dbuv Db/m GAIN DbuVv/m uv/m uv/m
4924.00 \Y 42.0 35.0 -25 52.0 398.1 5000.0
7386.00 H 39.0 37.0 -25 51.0 354.8 5000.0
12310.00 H 34.0 40.0 -25 49.0 281.8 5000.0
19696.00 H 32.0 36.0 -25 43.0 125.9 5000.0
22152.00 \Y 28.0 37.0 -25 40.0 100.0 5000.0
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FCC 15. 209 RADI ATED EM SSI ONS DATA

UPPER BAND EDGE

CARRI ER :
ANTENNA:

POL
H V

FREQ
VHz

2483.5 H

2462 VMHz @ 250 mW

24 dBi DI SH
PEAK
SPEC A AF/CL PREAMP
dBuVv dB/ m GAI'N
28.0 34.0 -25

35

AVRG
E- FI ELD LIMT MRGN
dBuV/ m dBuV/ m dB
37.0 54.0 -17
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Tablel

EUT Accessories

7 dBi Omi Antenna - ©Mddel WR0O2400-70 - 2.4-2.5 GHz
12.5 dBi Omi Antenna - Mbddel WR0O2400-125 - 2.4-2.5 GHz
13.5 dBi Yagi Antenna - Mddel HGY15 - 2.4-2.5 GHz

24 dBi Gid Dish Antenna - Mbodel WRO2400-24 - 2.4-2.5 GHz

Bi di rectional anp nodul e
D. C. power injector nodule
120 VAC adapter to 12 VDC

10 feet of lowloss flex coaxial cable used to connect the EUT
to the antenna.
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Table?2

Support Equipment

MANUFACTURER

FCC ID #

SERI AL #

COVPUTER

KDS Val i ent 5000

LT

DoC Approval

VWMA423W C- 991
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Table3

M easur ement Equipment Used

The follow ng equipment is used to perform measurenents:

HP 435A RF Peak Power Meter - Seri al No.
1527A0284

EMCO Mobdel 3110 Biconical Antenna - Serial No.
1619

Ant enna Research MMH- 1825B Horn Ant enna - Serial No. 1005
EMCO Model 3115 Ri dged Horn Antenna - Serial No. 3007
HP 8348A Preanplifier - Serial No. 197-
2564A

Sol ar 8012-50- R-24-BNC LI SN - Serial No. 924867
Bird 8306-300-N 30dB Attenuator - S/I'N. 29198391515
Tektroni x R3272 Spectrum Anal yzer - Serial No. 6-
95-1124

4 Meter Antenna Mast
Mot ori zed Tur nt abl e

Hel i ax FSJ1-50A 1/4" Superflex Coax Cable (12 Ft.)
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