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MAY 1, 2002

Federal Communi cati ons Comm ssi on

Aut hori zati on and Eval uati on Di vi si on
7435 Oakland MIIls Road

Col unbi a, MD 21046

SUBJECT: WAVE W RELESS NETWORKI NG

FCC I D: NCBSL9102

To Whom It May Concern:

The attached application is for a direct sequence spread spectrum
assenmbly, made up of the Bridge/Radio (FCC ID: MY-06250),

50 foot of coax, a lightning arrestor, and a parabolic antenna.

This system has only one type of antenna, a parabolic grill type
that has a gain of 24dBi.

WAVE W RELESS NETWORKI NG pur chases standard antennas fromthe

manuf acturer. The antenna is intended to be used outside and fixed
mounted to a permanent structure. The NCBSL9102 radi o uses uni que
connector (reverse TNC).

The unit is designed to be professionally install ed.

Shoul d you have any questions or require any further information
with regards to this, please feel free to contact ne.

Sincerely,

Mario R. de Aranzeta
Engi neer

MRD/ sh
Encl .
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Equipment List

CAL/CHAR | DUE DATE
DEVICE MFGR MODEL SERNO DATE or STATUS
3Meter TEI N/A N/A Listed 12/22/02
OATS 12/22/99
3/10-Meter TEI N/A N/A Listed 3/26/04
OATS 3/26/01
Receiver, Beige Tower
Spectrum Analyzer HP 8566B Opt 462 3138A07786 CAL 8/31/02
(Tan) 3144A20661 8/31/01
RF Preselector HP 85685A 3221A01400 CAL 8/31/02
(Tan) 8/31/01
Quasi-Peak Adapter HP 85650A 3303A01690 CAL 8/31/02
(Tan) 8/31/01
Receiver, Blue Tower
Spectrum Analyzer HP 8568B 2928A04729 CHAR 10/22/02
(Blue) 2848A 18049 10/22/01
RF Preselector HP 85685A 2926A00983 CHAR 10/22/02
(Blue) 10/22/01
Quasi-Peak Adapter HP 85650A 2811A01279 CHAR 10/22/02
(Blue) 10/22/01
Biconnical Antenna Electro-Metrics BIA-25 1171 CAL 4/26/03
4/26/01
Biconnical Antenna Eaton 94455-1 1096 CAL 10/1/02
10/2/01
Biconnical Antenna Eaton 94455-1 1057 CHAR 3/15/01
3/15/00
BiconiLog Antenna EMCO 3143 9409-1043
Log-Periodic Electro-Metrics LPA-25 1122 CAL 10/2/02
Antenna 10/2/01
Log-Periodic Electro-Metrics EM-6950 632 CHAR 10/15/02
Antenna 10/15/01
Log-Periodic Electro-Metrics LPA-30 409 CHAR 10/16/02
Antenna 10/16/01
Dipole Antenna Electro-Metrics TDA-30/1-4 152 CAL 3/21/02
Kit 3/21/01
Dipole Antenna Electro-Metrics TDA-30/1-4 153 CHAR 11/24/01
Kit 11/24/00
Double-Ridged Horn Electro-Metrics RGA -180 2319 CAL 12/19/02
Antenna 12/19/01
Horn Antenna Electro-Metrics EM-6961 6246 CAL 3/21/02
3/21/01
Horn Antenna ATM 19-443-6R None No Ca
Reguired
Passive Loop Antenna EMC Test Systems EMCO 6512 9706-1211 CHAR 7/10/02
7/10/01
Line Impedance Electro-Metrics ANS-25/2 2604 CAL 10/9/02
Stabilization . . . 10/9/01
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CAL/CHAR | DUE DATE
DEVICE MFGR MODEL SERNO DATE or STATUS
Line Impedance Electro-Metrics EM-7820 2682 CAL 3/16/02
Stabilization . . . 3/16/01
Termaline Wattmeter Bird Electronic 611 16405 CAL (5/25/00)
Corporation 5/25/99
Termaline Wattmeter Bird Electronic 6104 1926 CAL 12/12/02
Corporation 12/12/01
Oscilloscope Tektronix 2230 300572 CHAR 2/1/02
2/1/01
Temperature Chamber Tenney Engineering TTRC 11717-7 lC/ZZHZ,?ORZ 1/22/03
AC Voltmeter HP 400FL 2213A 14499 CAL 10/9/02
10/9/01
AC Voltmeter HP 400FL 2213A14261 CHAR 10/15/02
10/15/01
AC Voltmeter HP 400FL 2213A14728 CHAR 10/15/02
10/15/01
Digital Multimeter Fluke 7 35053830 CHAR 1/8/03
1/8/02
Digital Multimeter Fluke 7 43850817 CHAR 1/8/03
1/8/02
Digital Multimeter HP E2377A 2927305849 CHAR 1/8/03
1/8/02
Multimeter Fluke FLUKE77-3 79510405 CAL 9/26/02
9/26/01
Peak Power Meter HP 8900C 2131A00545 CHAR 1/26/02
1/26/01
Digital Thermometer Fluke 2166A 42032 CAL 1/16/03
1/16/02
Thermometer Traulsen SK-128 CHAR 1/22/03
1/22/02
Temp/Humidity gauge EXTech 44577F E000901 CHAR 1/22/03
1/22/02
Frequency Counter HP 5352B 2632A00165 CAL 11/28/02
11/28/01
Power Sensor Agilent 84811A 2551A02705 CAL 1/26/02
Technologies 1/26/01
Injection Probe Fischer Custom F-120-9A 270 CAL 6/1/02
Communications 6/1/01
Service Monitor IFR FM/AM 500A 5182 CAL 11/22/01
11/22/00
Comm. Serv. Monitor IFR FM/AM 1200S 6593 CAL 11/12/00
11/12/99
Signal Generator HP 8640B 2308A 21464 CAL 11/15/02
11/15/01
Modulation Analyzer HP 8901A 3435A06868 CAL 9/5/02
9/5/01
Power Line Coupling/ Fischer Custom FCC-801-M 2- 01048 CAL 8/29/02
Decoupling Network Communications 16A 8/29/01
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CAL/CHAR | DUE DATE
DEVICE MFGR MODEL SERNO DATE or STATUS
Power Line Coupling/ Fischer Custom FCC-801-M 3 01060 CAL 8/29/02
Decoupling Network Communications 16A 8/29/01
VHF/UHF Current Probe Fischer Custom F-52 130 CAL 8/30/02
Communications 8/30/01
Passive | mpedance Adapter Fischer Custom FCC-801-150- 01117 & 01118 CAL 8/29/02
Communications 50-CDN 8/29/01
Radiating Field Cail Fischer Custom F-1000-4- 9859 CAL 10/15/99
Communications 8/9/10-L-1M 10/15/98
Near Field Probe HP HP11940A 2650A02748 CHAR 2/1/02
2/1/01
BandReject Filter Lorch Microwave 5BR4-2400/ Z1 CHAR 3/2/02
60-N 3/2/01
BandReject Filter Lorch 6BR6-2442/ Z1 CHAR 3/2/02
Microwave 300-N 3/2/01
BandReject Filter Lorch 5BR4-10525/ Z1 CHAR 3/2/02
Microwave 900-S 3/2/01
High Pas Filter Microlab HA-10N CHAR 10/4/02
10/4/01
Audio Oscillator HP 653A 832-00260 CHAR 3/1/02
3/1/01
Frequency Counter HP 5382A 1620A03535 CHAR 3/2/02
3/2/01
Frequency Counter HP 5385A 3242A07460 CHAR 12/11/02
12/11/01
Preamplifier HP 8449B-H02 3008A 00372 CHAR 3/4/02
3/4/01
Amplifier HP 11975A 2738A01969 CHAR 3/1/02
3/1/01
Egg Timer Unk CHAR 2/28/02
2/28/01
Measuring Tape, 20M Kraftixx 0631-20 CHAR 2/28/02
2/28/01
Measuring Tape, 7.5M Kraftixx 7.5M PROFI CHAR 2/28/02
2/28/01
EMC Immunity Test Keytek CEMASTER 9810210
System
AC Power Source Cdifornia 1251RP L 05865
Instruments
AC Power Source Cdlifornia PACS-1 X71484
Instruments
Isotropic Field Probe Amplifier Research FP5000 22839
Isotropic Field Probe Amplifier Research FP5000 300103
Capacitor Clamp Keytek CM-CCL 9811359 No Cal
Required
Amplifier Amplifier Research 10w1000B 23117 No Cd
Required
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CAL/CHAR | DUE DATE
DEVICE MFGR MODEL SERNO DATE or STATUS
Field Monitor Amplifier FM5004 22288 No Cal
Research Required
ELF Meter F. W. Bell 4060 Not serialized
Coaxial Cable #51 Insulated Wire Inc. NPS 2251-2880 Timco #51 CHAR 1/23/03
1/23/02
Coaxial Cable#64 Semflex Inc. 60637 Timco #64 CHAR 1/24/03
1/24/02
Coaxial Cable #65 General Cable Co. | E9917 RG233/U Timco #65 CHAR 1/23/03
1/23/02
Coaxial Cable #106 Unknown Unknown Timco #106 CHAR 1/23/03
1/23/02
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TEST PROCEDURE
GENERAL : This report shall NOT be reproduced except in full wthout
the witten approval of TIMCO ENGA NEERI NG |INC. Shielded interface
cables were wused in all cases except for cables connecting to the
tel ephone |ine and the power cords. A test program was run which
sinmul ated a normal data transm ssion on a network.

POVER LI NE CONDUCTED | NTERFERENCE: The procedure used was ANS|I  STAN-
DARD C63.4-1992 wusing a 50 uH LISN. Both lines were observed with the
UUT transmitting. The bandwi dth of the spectrum anal yzer was 10 kHz
with an appropriate sweep speed. The anbi ent tenperature of the UUT

was 79°F with a hunmidity of 49%

BANDW DTH 6. 0dB: The neasurenments were nmade with the spectrum anal yzer's
resol uti on bandw dth(RBW =1.0MHz and the vi deo bandw dt h(VBW =3.0 Mz
and the span set as shown on plot.

PONER OUTPUT: The RF power output was neasured at the antenna feed
poi nt using a peak power neter.

ANTENNA CONDUCTED EM SSI ONS: The RBWE100 kHz, VBW300 kHz and the span
set to 10.0 MHz and the spectrum was scanned from 30 MHz to the 10th

Har noni ¢ of the fundanental. Above 1.0 GHz the resolution bandw dth was
1.0 MHz and the VBW= 3 M1z and the span to 50 MHz.

RADI ATI ON | NTERFERENCE: The test procedure used was ANSI STANDARD
C63. 4-1992 using a Agilent spectrum analyzer with a presel ector.

The bandwi dt h(RBW of the spectrum analyzer was 100 kHz up to

1 GHz and 1 MHz above 1 GHz with an appropriate sweep speed. The VBW
above 1.0 GHz was = 3 MHz. The anal yzer was calibrated in dB above a
m crovolt at the output of the antenna. The ambient tenperature of the
UUT was 79°F with a hum dity of 49%
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PRODUCT DESCRI PTI ON:

The NCBSL9102 is a direct sequence spread spectrum radi o (WLAN) t hat
operates in the 2400 to 2462 MHz frequency band.

EUT

CPU and lightniin
transceiver Amp ] agrrestcu?
Antenna
50 ft Coax
Amp Breakout | To power supply
POweEr Box
supply
ethernet cable to cpu
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APPLI CANT:

FCC | Dt

NAME OF TEST:

RULES PART NUMBER:

REQUI REMENTS:

TEST PROCEDURE:

TEST DATA:

THE HI GHEST EM SSI ON READ FOR LINE 1 WAS 121.47 uV @ 20. 87 MHz.

THE HI GHEST EM SSI ON READ FOR LINE 2 WAS 141.08 uV @ 23.26 Miz.

THE PLOTS ON THE NEXT 2 PAGES REPRESENT THE EM SSI ONS TAKEN FOR THI S

DEVI CE.

TEST RESULTS: Both |ines were observed.
that the unit DOES appear to neet the FCC requirenments for this class

of equi prent .

WAVE W RELESS NETWORKI NG

NCBSL9102

POWER LI NE CONDUCTED | NTERFERENCE

15. 107(a)

.45 - 30 Mz 250 uV OR 47.96 dBuV

ANSI STANDARD C63. 4-1992. The spectrum
was scanned from .45 to 30 MHz.
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ATTEN @ dB

+ 20 dB

MKR 2@.87 MHz
124.47 W

/'{U REF 7.878 mV

18 dB/

DL
25g.8

o\

Il l l! ||'|

L

i

1

START 458 KkHz
RES BW 108 kHz

POWNERLI NE CONDUCTED PLOT — LINE 1

VBW 10 kHz
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MKR 23.26 MHz

ILP REF 7.878 mV ATTEN B8 dB + 20 dB 141.08 W

16 dB/

DL

252.8

1\
_ T

L T

START 458 kKHz STOP 30.80 MHz

RES BW 18 kHz VBW 18 KHz SWP 750 msec

POWERLI NE CONDUCTED LI NE 2 PLOT
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APPLI CANT: WAVE W RELESS NETWORKI NG

FCC I D: NCBSL9102

NAME OF TEST: 6. 0dB BANDW DTH

RULES PART NUMBER:  15.247(a)(2)

REQUI REMENTS: The 6.0 dB bandwi dth rmust be greater than 500 kHz.
MEASUREMENT: The 6.0 dB bandwi dt h nmeasured @ 2412. OOMHz was

10.98 MHz. Three channels were nmeasured and t he wor st
case data presented here.

MEASUREMENT DATA: See plot on next page.

NAME OF TEST: POVER OUTPUT

RULES PART NUMBER: 15.247(b) 1.0 Watt or +30 dBm
250 mWwatts or 24dBm for 24dBi Gain Ant

MEASUREMENT: 20.9 mmatts or 13.2 dBm @ 2433. OMHz

15. 247(c) Met hod of Measuring RF Power out put:
The Peak power Sensor was connected in place of the
antenna. Three channels were neasured and the worst
case data presented here.

HP
PEAK
PVR MTR
8900C

UUT Less PEAK POVER

ant enna SENSOR HP84811A
LAPTOP

CPU
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MKR A-19.98 MHz
REF —-38.08 dBm ATTEN O dB +@ dB B.48 dB

m
18 dB/ W\-{NW
OFFSET f Al
- -20.0 M"/J
a8 AR?LEFI A
oL W10.88 MHz b,
-80.0 .40 dB
dBm
CENTER 2.412 1 GHz - SPAN 20.8 MHz
RES BW 4100 kHz (1) VBW 309 kHz SWP 208.8 msec

6 dB Bandwi dt h Pl ot
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15. 247(c) Met hod of Measuring RF Conducted Spurious Eni ssions

HP
Spectrum
Anal yzer
85668
TRANSM TTER 50 OHM RESI STI VE
UNDER TEST LOAD
ATTENUATOR
NAME OF TEST: SPURI OUS EM SSI ONS AT ANTENNA TERM NALS
REQUI REMENTS: Em ssions nmust be at |east 20 dB down fromthe
hi ghest emi ssion level within the authorized band as measured with a
100 kHz RBW
TF EF dB below carrier
2413 2413 0
ch1 4826 73.8
7239 77.5
9652 65.5
9659 69
12065 72.8
14478 68.1

TF: Tuned Frequency
EF: Em ssion Frequency

Three channels were nmeasured and the worst-case data presented here.
The spectrum was scanned to the tenth harnonic.
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15. 247(c), 15. 205 &15. 209(b)

Field strength of spurious_em ssions:

REQUI REMENTS:

FI ELD STRENGTH

of Fundanent al :
902- 928 MHz
2.4-2.4835 GHz
127.38 dBuV/ m @m

of Har nmoni cs

FI ELD STRENGTH

54 dBuV/ m @m

S15. 209
30 -

88 MHz
88 -216 MHz
216 -960 MHz

ABOVE 960 MHz

40 dBuV/ m @M
43.5

46
54 dBuV/ m

EM SSI ONS RADI ATED OUTSIDE OF THE SPECI FI ED FREQUENCY BANDS,

EXCEPT FOR HARMONI CS, SHALL BE ATTENUATED BY AT LEAST 50 dB BELOW
THE LEVEL OF THE FUNDAMENTAL OR TO THE GENERAL RADI ATED EM SSI ON
LIMTS IN 15. 209, WH CHEVER | S THE LESSER ATTENUATI ON.

REQUI REMENTS: Em ssions that fal

(15. 205) nmnust

by at |east 20 dB.
TEST DATA:
Tuned Emission Meter Ant. Coax
Frequency Frequency Reading Polarity Loss dB
MHz MHz dBuv
2,412.0 2,412.00 55.6 h 3.33
2,412.0 2,412.00 91.9 % 3.33
2,437.0 2,437.00 58.5 h 3.35
2,437.0 2,437.00 90.5 % 3.35
2,462.0 2,462.00 54.2 h 3.37
2,462.0 2,462.00 89.8 % 3.37

The spectrum was scanned to the tenth harnonic.
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I in the
be I ess than 54 dBuV/ m otherw se
the spurious and harnoni cs nust

restricted bands

Correction
Factor
dB
28.90
28.90
28.93
28.93
28.95
28.95

be attenuated

Field

Strength Margin

dBuV/m dB
87.83 39.55
124.13 3.25
90.78 36.60
122.78 4.60
86.52 40.86
122.12 5.26



METHOD OF MEASUREMENT: The procedure used was ANSI STANDARD C63. 4-1992

& the FCC/ OET Gui dance on Measurenments for

Di rect Sequence Spread Spectrum

Systens — Public Notice 54797 Dated July 12, 1995. Measurenents were made at
the open field test site of TIMCO ENG NEERI NG I NC. | ocated at 849 N.W State

Road 45, Newberry,

FL 32669.

Met hod of Measuring Radi ated Spurious Eni ssions

CPU Wth
TRANSM TTER
UNDER TEST

POWER SUPPLY

ANTENNA

Equi prent pl aced 80 cm above ground
on a rotatable platform
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Hewl ett Packard
Spectrum

Anal yzer
HP8566B

.

<3.0 neters>

Tuned, Calibrated
Ant enna, which may
be raised froml

to 4 m above ground
and changed

in polarization



APPLI CANT:
FCC | Dt
NAME OF TEST:

REQUI REMENTS:

TEST PROCEDURE:

WAVE W RELESS NETWORKI NG
NCBSL9102
RADI ATED SPURI OUS EM SSI ONS | NTO ADJACENT RESTRI CTED BAND

Emi ssions that fall in the restricted bands
(15.205). These emi ssions must be |ess than
or equal to 500 uV/m (54 dBuV/ nm.

An in band field strength nmeasurenent of the fundanental
Emi ssion using the RBWand detector function required

by C63.4-2000 and FCC Rul es. The procedure was repeated
with an average detector and a plot made. The cal cul ated
field strength in the adjacent restricted band is
present ed bel ow.

+18.30 dBuV from pl ot
+28. 97 dB ACF
+ 3.39 dB Coax | oss

50. 66 dBuV
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APPLI CANT: WAVE W RELESS NETWORKI NG
FCC |1 D: NCBSL9102
NAVE OF TEST: POWER SPECTRAL DENSI TY

RULES PART NUMBER: 15.247(d)

REQUI REMENTS: The peak | evel measured nmust be no greater than
+8. 0dBm
DATA: THE PLOT IS SHOWN | N EXHI BI TS #8.

The | evel at 2439.64 MHz was -71.20 dBm

Three channel s were neasured and the worst
case data presented here.

-71.2 dBm From Pl ot

+10 dB At t enuat or
+35 dB Correction Factor
-26.2 dBm
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MKR 2.438 882 GHz

/7P REF —-18.8 dBm ATTEN B dB + 20 dB -74.28 dBm (1Hz)
1@ dB/
SAMPLE
|1
']
||l ' i l T 3
I ! l ' l I
|
CENTER 2.438 64 GHz SPAN 2.808 MHz
RES BW 3 kHz (i) VBW 38 kHz SWP 688 sec

Power Spectral Density
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: MKR 2.483 52 GHz
@U REF 87.0 dBuw ATTEN 8 dB + 208 dB 18.38 dBwwV

12 dB/

MARIKKER
DL 2.483 52 GHZ
47 .8 |~48) 30 dB VvV

dB v \n\\

N

START 2.457 @ GHz STOP 2.495 @ GHz
RES BW 1 MHz (i) VBW 18 Hz SWP 18.2 sec

Band edge Pl ot
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MPE CALCULATI ONS:

Po =21 mWatts

G:=dBd + 215

G . .
— gain numeric
10

Gn = 248313
R:= ’—(Po-Gn)
(4p-S)

R=20371 distance in centimeters

required for compliance

Based on:

21 mW transmitter

24 dBi gain directional antenna
uncontrolled exposure conditions
S= 1 for frequencies > 1500 MHz

APPLICANT: WAVE WIRELESS NETWORKING

FCCID: NCBSL9102

gain in dBi

dBd :=21.8 antenna gain

f:=1500 Frequency in MHz

G=239

1500 use for uncontrolled exposure

use 300 for controlled

inches ::i

254

inches = 8.02

MPE Calculation
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