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NOVEMBER 15, 1999

Federal Communi cati ons Comm ssi on

Aut hori zati on and Eval uati on Di vi si on
7435 Cakl and M1Ils Road

Col unbi a, MD 21046

SUBJECT: TELLUVAT (PTY) LIM TED.
FCC I D: ONJMDR2400- THC

To Whiom It May Concern:

This will serve as a request for confidentiality for the schenat-
ics for the radio. The schematics will be sent directly fromthe
manufacturer to the FCC upon request. Once the review of the
application is conplete and the schematics are no |onger needed,
they nust be returned to the manufacturer, where they were sent
from

Attached as Exhibit 1B you will find a request for approval as a
professionally installed equiprent.

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

Si ncerely,

S. S. Sanders

SSS/ sh
Encl .
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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 Cal . 10/17/99

Si gnal Generator: HP 8640B, S/ N 2308A21464 Cal . 9/23/99

Signal Generator: HP 8614A, S/ N 2015A07428 Cal . 5/29/99

Passi ve Loop Antenna: EMCO Model 6512, 9KHz to 30MHz, S/ N

9706- 1211 Cal . 6/23/97

Bi conni cal Antenna: Eaton Model 94455-1, S/ N 1057

Log-Periodi c Antenna: Electro-Metrics Mdel EM 6950, S/ N 632

Di pole Antenna Kit: Electro-Metrics Mdel TDA-30/1-4, S/ N 153

Cal . 11/24/99

8. Doubl e-Ridged Horn Antenna: Electro-Mtrics Mdel RGA-180,
1-18 GHz, S/ N 2319 Cal. 4/27/99
9. Horn 40-60GHz: ATM Part #19-443-6R

10. Line Inpedance Stabilization Network: Electro-Mtrics Mdel
FCC-25/2, S/IN 2512 Cal. 11/18/99

11. Line Inpedance Stabilization Network: Electro-Mtrics Mdel
ANS- 25/ 2, S/ N 2604 Cal . 11/30/99

12. Line Inpedance Stabilization Network: Electro-Mtrics Mdel
EM 7820, S/'N 2682 Cal. 12/1/99

13. Line Inpedance Stabilization Network: Electro-Mtrics Mdel
EM 7821, S/N 101 Cal. 12/1/99

14. Tenperature Chanber: Tenney Engi neering Mddel TTRC, S/N 11717-7

15. AC Vol tneter: HP Mddel 400FL, S/ N 2213A14499 Cal. 9/21/99

16. Digital Miultinmeter: Fluke Mbdel 8012A, S/ N 4810047 Cal 9/21/99

17. Digital Multineter: Fluke Mddel 77, S/N 43850817 Cal 9/21/99

18. GCscilloscope: Tektronix Mdel 2230, S/N 300572 Cal 9/23/99

19. Frequency Counter: HP Mddel 5385A, S/ N 3242A07460 Cal 10/6/99

PN

Noo

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 |line and the power cords. A test program was run which
simul ated a normal data transmi ssion on a network.

POVNER LI NE CONDUCTED | NTERFERENCE: The procedure used was ANSI STAN
DARD C63. 4-1992 using a 50uH LISN. Both Ilines were observed.
The bandwi dth of the spectrum analyzer was 10kHz with an appro-
priate sweep speed. The anbient tenperature of the UUT was 760F with a
hum dity of 55%
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TEST PROCEDURE CONTI NUED

BANDW DTH 6. 0dB: The neasurenents were nmade with the spectrum anal yz-
er's resolution bandw dt h(RBW=1.0MHz and the video bandw dth(VBW
=3. 0MHz and the span set as shown on plot.

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

ANTENNA CONDUCTED EM SSI ONS: The RBWE1l. OMHz, VBWE3. OMHz and the span
set to 100MHz and the spectrumwas scanned from30Miz to the 10th
Har moni ¢ of the fundanental.

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 dth(RBW of the spectrum analyzer was 100kHz up to
1GHz and 1.0M1iz above 1GHz with an appropriate sweep speed. The VBW
above 1.0GH#z was = 3.0MHz. The anal yzer was calibrated in dB above a
mcrovolt at the output of the antenna. The ambient tenperature of the
UUT was 57.30F with a hunmidity of 44%

BLOCK DI AGRAM OF TEST SET UP

I L \ L \ I L \
| OUTDOCR | Cust om Cabl e | | NDOOR |

| UNI TMBLY|------------------ | UNIT |---] LAPTORP |
I I I | | CPU I
V- - / V- - / V- - - /
[-mmmeao - \

| ANTENNA |

I I

V- - - /

Cl RCUI T DESCRI PTI ON:

The ONJMDR2400-THC is a conbination of the indoor wunit the custom
cable that connects the indoor unit to the outdoor unit, the outdoor
unit and the custom antenna with 18dBi gain.
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APPLI CANT: TELLUMAT (PTY) LIM TED.

FCC I D ONJMDR2400- THC

NAVE OF TEST: 6. 0dB BANDW DTH

RULES PART NUMBER  15.247(a)(2)

REQUI REMENTS: The 6.0dB bandw dth nust be greater than 500KHz.
MEASUREMENT: The 6.0dB bandwi dth neasured 9.1 Mz.

MEASURENMENT DATA: See plot on the next page.

NAME OF TEST: POVNER OQUTPUT

RULES PART NUMBER:  15.247(b) The limt is 1.0Wor +30dBm For systens
operating in the 2400-2483.5M#z with directional gain of greater than
6dBi the power limt is reduced 1dB for every 3dB over the 6dBi. In
this case the limt is +26dBm or 400mW\

MEASURENMENT: 330 MMATTS or +25dBm
ANTENNA GAI N: 18dBi Therefore the Po limt is+26dBm
15. 247(c) Met hod of Measuring RF Power output:

The Peak power Sensor was connected in place of the
antenna. Each configuration was tested with the coax cable length as
descri bed.

[ \
| HP |
| PEAK |
| PR MR |
| 8900C |
Vomemn /
[ \
- \ [oemme e \ | PEAK |
| | | COAX ASSEMBLY | | PAR |
| EUT |---n-- | | --\ /-] SENSCR |
Voo / Ve I | | HP |
| TR \| | 84811A |
| VIATT. [/ \eeeeonn- /
[ (Y [ \ [ /
| HUB |---] CPU |
Vommomeee s /N W /
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15. 247(c) Met hod of Measuring RF Conducted Spurious Em ssions

[=-mem-- \
| HP |
| Spectruni
| Anal yzer |
| 8566B
I /
[----\
I \ A T \ | L
| TRANSM TTER] | 50 OHM RESI STI VE| | O
| UNDER TEST|------ | LOAD [----- \ [----- | A
IR / L / | | | D
[/------- \ \----1/
\ |/
\-eme oo - /
ATTENUATOR
NAME OF TEST: SPURI QUS EM SSI ONS AT ANTENNA TERM NALS
REQUI REMENTS: Em ssions nmust be at | east 20dB down from the hi ghest

emission level wthin the authorized band as neasured with a 100KHz
RBW

EM SSI ON dB BELOW
FREQUENCY CARRI ER
Mz
LOW FREQUENCY
Fundanent al 2416.0 00.0
4835.0 -55.5
7251.0 -61.8
9649. 4 -68.5
Fundanent al 2430.0 00.0
4860.0 -64.9
7290.1 -69. 2
9720.0 -72.1
H GH FREQUENCY
Fundanent al 2455.5 00.0
4908.0 -68.8
7362.8 -70.1
9817.0 -74.3

NOTE: THE SPECTRUM WAS SCANNED TO THE TENTH HARMONI C.
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15.247(c) &15.109(b) Field strength of spurious emni ssions:

REQUI REMENTS: Emi ssions that fall in the restricted bands
(15.205) must be less than 54dBuV/ m ot herwi se
t he spurious and harnoni cs nust be attenuated
by at | east 20dB.

TEST DATA:

MARG N
EM SSION  METER CQOAX FI ELD FCC BELOW
FREQUENCY READI NG LGSS ACF STRENGTH LIMT LIMT
MHz @ 3m dBuV dB dB dBuV/ m dB dB ANT.
2416. 00 84. 30 1.09 29.04 114.43 123. 40 8. 97 \Y
4846. 00R  16. 90 1.46 33.95 52.31 54. 00 1.69 \Y
2430. 90 82. 40 1.09 29.08 112.57 123. 40 10. 83 \Y
4860. 00OR  15. 20 1.46 33.97 50. 63 54. 00 3.37 \Y,
2455. 50 81. 40 1.10 29.14 111.64 123. 40 11.76 \Y
2483.50R  16.00 1.10 29. 21 46. 31 54. 00 7.69 \Y,
4911.00R  18.90 1.47 34.02 51. 45 54. 00 2.55 \Y,

RADI ATI ON | NTERFERENCE: The test procedure used was ANSI STANDARD
C63. 4-1992 & Cui dance on Measurements of Direct Sequence Spread Spec-
trum For nmeasurenents of em ssions other than the fundanmental the
neasurenents were nade at 1 neter and then noved back to 3 meters of
calcul ated for 3 neters. The bandw dt h(RBW of the spectrum analyzer
was 100kHz up to 1GHz and 1.0MH#z above 1GHz with an appropriate sweep
speed. The VBW above 1.0GH#z was = 3.0MHz. The anal yzer was calibrated
in dB above a microvolt at the output of the antenna. The anbient
tenperature of the UUT was 57.30F with a hunidity of 44%

Measurements were nade at the open field test site of TIMCO ENG NEER-
ING INC. located at 6051 N.W 19th LANE, GAINESVILLE, FL 32605.
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2.993(a) (b)

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

Met hod of Measuring Radi ated Spurious Em ssions

[ \ [mmmmeee e
| | | ANTENNA &
| TRANSM TTER| - - - - - - - | COAX ASSEMBLY
| UNDER TEST| |
. / \mmmmme e
|
|
|
|
|
[mmmmme e \
| |
| POWER SUPPLY |
| |
\ommmee e /

Equi pnent pl aced 4' above ground
on a rotatable platform
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Hewl ett Packard

Spectrum

Anal yzer

HP8566A
\ [----\
| | | |
| V- .
| | |
/ \----/

|? 3.0 nmeters--7?

Tuned, Calibrated
Ant enna whi ch nay
be raised from4
to 20' above ground
and changed
in polarization
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APPLI CANT: TELLUVAT (PTY) LI M TED.
FCC | Dt ONJMDR2400- THC
NAME OF TEST: POVNER SPECTRAL DENSI TY

RULES PART NUMBER: 15.247(d)

REQUI REMENTS: The peak | evel neasured nust be no greater than
+8. 0dBm

DATA: THE PLOT ON THE FOLLOW NG PAGE SHOAS A PEAK LEVEL OF
PLUS THE ATTENUATOR OF 70dB G VES A LEVEL AS
fol | ows;

2410. 29MHz of -57.30dBm + 66dB = 6. 7dBm
2429. 40MHz of -64.50dBm + 66dB = 1. 5dBm
2455. 678MHz of -59.30dBm + 66dB = 6. 7dBm
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APPLI CANT: TELLUVAT (PTY) LIM TED.

FCC I D ONJMDR2400- THC

NAVE OF TEST: PROCESSI NG GAI N

RULES PART NUMBER: 15.247(e)

REQUI REMENTS: 10dB m ni mum

The configuration in this application use the Aironet radio FCC 1D:
LO_2025— 1A as it was originally approved and with the sane processing
gai n.

According to the radi o maker the mninum processing gain is 13.4dB.
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APPLI CANT: TELLUMAT (PTY) LI M TED.

FCC I D ONJMDR2400- THC - ASSEMBLY #1 AND #3
NAME OF TEST: POAER LI NE CONDUCTED | NTERFERENCE

RULES PART NUMBER: 15.107(a) - Class B Conputing Device
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 LI NE 1 WAS 89. 017uV @ 690KHz.

THE HI GHEST EM SSI ON READ FOR LI NE 2 WAS 76. 64uV @ 8. 49MHz.

THE FOLLON NG GRAPHS REPRESENT THE EM SSIONS TAKEN FOR THI' S
DEVI CE.

TEST RESULTS: Both lines were observed. The nmeasurenments in-
dicate that the unit DOES appear to neet the FCC requirenents for this
cl ass of equiprent.

PERFORMVED BY: DATE: NOVEMBER 15, 1999
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