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6 April 2001

Federal Comuni cati ons Comm ssion

Aut hori zation and Eval uati on Divi sion

7435 Cakland MI1s Road

Col unbia, MD 21046

SUBJECT: SPEEDCOM W RELESS Cor porati on Wave Wrel ess NetworKking
FCCI D: NCBSLTMA

To Whom It May Concer n:

The attached application is for a direct sequence spread spectrum
assenbly, nmade up of the Bridge/Radio (FCC ID: | MRW.PCE24H)
50 foot of coax, an anplifier, 10 foot of coax, a lightning arres-

tor, and a parabolic antenna.

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

SPEEDCOM W RELESS CORP. purchases standard antennas fromthe
manufacturers with uni que connectors on them
The antenna is intended to be used outside.

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

Si ncerely,

Mario R de Aranzeta C. E. T.

MRD/ sh
Encl

APPLI CANT:  SPEEDCOM W RELESS CORP.
FCCI D: NCBSLTMA
REPORT #: T:\ CUS\ S\ SPEEDCOM 702U0\ 702UORPT. DOC
PAGE #: 1



TEST EQUI PMENT LI ST

1. Spectrum Anal yzer: HP 8566B- Opt 462, S/ N 3138A07786, w
presel ector HP 85685A, S/ N 3221A01400, Quasi-Peak Adapter
HP 85650A, S/ N 3303A01690 & Preanplifier HP 8449B- OPT HO2,
S/ N 3008A00372

2. Biconnical Antenna: Eaton Mddel 94455-1, S/ N 1057

3. Log-Periodic Antenna: Electro-Metrics Mbdel EM 6950, S/ N 632

4. Doubl e- Ri dged Horn Antenna: Electro-Metrics Mdel RGA-180,
1-18 GHz, S/ N 2319

5. Line Inpedance Stabilization Network: Electro-Metrics Mbdel
ANS- 25/ 2, S/ N 2604

6. AC Voltnmeter: HP Mbdel 400FL, S/ N 2213A14499

7. Peak Power Meter HP 8900C Wth Peak Power Sensor HP 84811A

TEST PROCEDURE
GENERAL : This report shall NOT be reproduced except in full wthout
the witten approval of TIMCO ENG NEERI NG |INC. Shielded interface
cables were wused in all cases except for cables connecting to the
tel ephone I|ine and the power cords. A test program was run which
simul ated a normal data transm ssion on a network.

POVER LI NE CONDUCTED | NTERFERENCE: The procedure used was ANSI  STAN-
DARD C63.4-1992 wusing a 50uH LISN. Both lines were observed with
the UUT transnmitting. The bandwi dth of the spectrum analyzer was
10kHz with an appropriate sweep speed. The ambient tenperature of the

UUT was 76°F with a hunmidity of 55%

BANDW DTH 6. 0dB: The neasurenents were made with the spectrum anal yzer's
resol uti on bandw dth(RBW =1.0MHz and the video bandw dt h(VBW =3. 0MHz
and the span set as shown on plot.

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

ANTENNA CONDUCTED EM SSI ONS: The RBW=100KHz, VBWE300KHz and the span
set to 10.0MHz and the spectrum was scanned from 30MHz to the 10th
Har moni ¢ of the fundanental. Above 1.0GHz the resolution bandw dth was
1.0MHz and the VBW= 3.0MHz and the span to 50MHz.

RADI ATI ON | NTERFERENCE: The test procedure used was ANSI STANDARD

C63. 4-1992 using a HEWLETT PACKARD spectrum analyzer with a prese-
| ector. The bandw dt h(RBW of the spectrum analyzer was 100kHz up to
1GHz and 1.0MHz above 1GHz with an appropriate sweep speed. The VBW
above 1.0GHz was = 3.0MHz. The anal yzer was calibrated in dB above a
m crovolt at the output of the antenna. The ambient tenperature of the

UUT was 53°F with a humidity of 17%
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PRODUCT DESCRI PTI ON:

The NCBSLTMA is a direct sequence spread spectrumradi o that operates
in the 2433 MHz frequency.

EUT

CPU and lighhtriin
transceiver Armp — agrrestug
Antenna
a0 ft Coax
Armp Breakout | To power supply
powwer Box
supply
ethernet cahle to cpu
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APPLI CANT: SPEEDCOM W RELESS CORP.

FCC | Dt NCBSLTMA

NAME OF TEST: POAER LI NE CONDUCTED | NTERFERENCE

RULES PART NUMBER: 15.107(a)

REQUI REMENTS: .45 - 30 MHz 250 uV OR 47.96 dBuV

TEST PROCEDURE: ANSI STANDARD C63. 4-1992. The spectrum
was scanned from .45 to 30 MHz.

TEST DATA:

THE HI GHEST EM SSI ON READ FOR LINE 1 WAS 104 uV @22.61 MHz.

THE HI GHEST EM SSI ON READ FOR LINE 2 WAS 97.70 uV @ 20. 54 MHz.

THE PLOTS I N EXHI BI TS 6A- 6B REPRESENT THE EM SSI ONS TAKEN FOR THI S
DEVI CE.

TEST RESULTS: Both lines were observed. The neasurements indicate
that the unit DOES appear to neet the FCC requirenments for this class
of equi prent.
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APPLI CANT:

FCC | Dt

NAME OF TEST:

RULES PART NUMBER:

REQUI REMENTS:
MEASUREMENT:

MEASUREMENT DATA:

NAME OF TEST:

RULES PART NUMBER:

SPEEDCOM W RELESS CORP.

NCBSLTMA

6. 0dB BANDW DTH

15.247(a) (2)

The 6.0dB bandwi dth nust be greater than 500KHz.

The 6. 0dB bandw dt h nmeasured @ 2433. 00MHz was
10. 85 MHz.

See plot, Exhibit #7.

PONER OUTPUT

15.247(b) 1.0wWatt or +30dBm
250mW Watts or 24dBm for 24dBi Gain Ant

MEASUREMENT: 158. 0 mMWATTS or 22.0 dBm @ 2433. O0MHz
15. 247(c) Met hod of Measuring RF Power output:
The Peak power Sensor was connected in place of the
ant enna.
HP
PEAK
PVWVR MIR
8900C
UUT Less PEAK POWER
ant enna SENSOR HP84811A
LAPTOPR
CPU
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15. 247(c) Met hod of Measuring RF Conducted Spurious Em ssions

HP
Spectrum
Anal yzer
8566B
TRANSM TTER 50 OHM RESI STI VE
UNDER TEST LOAD
ATTENUATOR
NAME OF TEST: SPURI OQUS EM SSI ONS AT ANTENNA TERM NALS
REQUI REMENTS: Em ssions nmust be at | east 20dB down fromthe

hi ghest em ssion level within the authorized band as neasured with a
100KHz RBW

EM SSI ON dB BELOW
FREQUENCY CARRI ER
-z
2430.0 00.0
4860. 0 - 53.3
7290.0 - 70.4
9720.0 - 87.6
12150.0 - 95.4
14580. 0 -100. 3
21870.0 - 79.6

NOTE: THE SPECTRUM WAS SCANNED TO THE TENTH HARMONI C.
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15.247(c), 15. 205 &15.209(b) Field strength of spurious eni ssions:

REQUI REMENTS:

FI ELD STRENGTH FI ELD STRENGTH S15. 209

of Fundanent al : of Harnoni cs 30 - 88 MHz 40 dBuV/ m @M
902- 928VHz 88 -216 MHz 43.5
2.4-2.4835G# 216 -960 MHz 46

127. 38dBuV/ m @m 54 dBuV/ m @m ABOVE 960 MHz 54dBuV/ 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, WHI CHEVER IS THE LESSER ATTENUATI ON.

REQUI REMENTS: Emissions that fall in the restricted bands
(15.205) nust be | ess than 54dBuV/ m ot herw se
t he spurious and harnonics nust be attenuated
by at |east 20dB

TEST DATA:
Em ssion Met er Ant . Coax Field
Frequency Readi ng Polarity Loss Correction Strength Mar gi n
MHz dBuv dB Fact or dBuv/ m dB
dB

DI G TAL EM SSI ONS
48. 90 28. 2 H 0. 80 11. 00 40. 00 0. 00
58. 50 23.0 H 0.90 7.75 31.65 8. 35
68. 30 26. 4 H 1.00 6.75 34. 15 5. 85
132.70 24. 4 H 1.40 16. 90 42.70 0. 80
165. 90 22.8 H 1.60 16. 67 41. 07 2.43
199. 00 15.1 H 1.80 12. 60 29.50 14. 00
220. 00 20.0 H 2.00 12. 40 34. 40 11. 60
232. 30 27. 4 H 2.00 14. 40 43. 80 2.20
249. 00 25.6 H 2. 00 14. 40 42.00 4.00
265. 60 27.0 H 2.20 15. 30 44. 50 1.50
275. 60 22. 4 H 2.20 16. 20 40. 80 5.20
298. 70 25.0 H 2.20 16. 20 43. 40 2.60
331.60 22.6 H 2.50 16. 90 42.00 4.00
620. 00 12.1 H 3.70 21. 80 37.60 8.40
660. 00 14. 6 H 3.70 23.70 42.00 4.00
680. 00 12. 4 H 3.70 23. 30 39. 40 6. 60
620. 00 12.1 H 3.70 21. 80 37.60 8.40
700. 00 10. 6 V 3.70 23. 30 37.60 8. 40
740. 00 10. 6 V 4.00 23.10 37.70 8. 30

| NTENTI ONAL  RADI ATOR EM SSI ONS
2,430. 00 94. 2 H 3.70 29. 25 127.15 00. 00
4,862. 00 14.0 H 5.70 34. 13 53. 83 0.17
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METHOD OF MEASUREMENT: The procedure used was ANSI STANDARD C63. 4- 1992
& the Guidance on Measurenents for Direct Sequence Spread Spectrum
Systens. Measurenents were made at the open field test site of TIMO
ENGI NEERI NG | NC. | ocated at 849 N.W State Road, Newberry, FL 32669.

2.993(a)(b)
2.993(a)(b) Continued Field strength of spurious eni ssions:

Met hod of Measuring Radi ated Spurious Em ssions

Hew ett Packard

Spectrum
Anal yzer
HP8566B

CPU Wth ANTENNA

TRANSM TTER

UNDER TEST

<3.0 neters>

Tuned, Cali brated
Ant enna whi ch may
be raised from1l
to 4M above ground

POVWER SUPPLY and changed
in polarization

Equi pnent pl aced 4' above ground
on a rotatable platform
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APPLI CANT:
FCC | Dt
NAME OF TEST:

REQUI REMENTS:

TEST PROCEDURE:

APPL| CANT:
FCCI D:
REPORT #:
PAGE #:

SPEEDCOM W RELESS CORP.
NCBSLTMA
RADI ATED SPURI OUS EM SSI ONS | NTO ADJACENT RESTRI CTED BAND

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

An in band field strength neasurenent of the fundanenta
Em 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.

-107.30dBm from pl ot
+ 29.21 dB ACF
+ 1.1 dB Coax | oss

- 76.99 dBm
+107. 00

30. 01 dBuVv

SPEEDCOM W RELESS CORP.
NCBSLTMA
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APPLI CANT: SPEEDCOM W RELESS CORP.
FCC | Dt NCBSLTMA
NAME OF TEST: POAER SPECTRAL DENSI TY

RULES PART NUMBER: 15.247(d)

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

The | evel at 2432.94 MHz was -71.90 dBm

+20 dB Attn.
+35 dB Correction Factor
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APPLI CANT: SPEEDCOM W RELESS CORP.
FCC | Dt NCBSLTMA

NAME OF TEST: PROCESSI NG GAI N

RULES PART NUMBER: 15.247(e)

REQUI REMENTS:

DATA: The processing gain information supplied by the manufacturer
is 10.0dB.
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