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SUBJECT: | Model No:
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SPECIFICATION Sections: 15.35, 15.109, 15.209 and 15.249
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MARSTECH LIMITED

TECHNICAL REPORT - FCC 2.1033(b)

Applicant and Manufacturer N , FCC Identifier
ABACOM Technologies MEF-LWCSD
32 Blair Athol Crescent

Etobicoke, Ontario
MO9A 1X5 CANADA
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EXHIBIT D

[FCC Ref. 2.1033(b)(6)]

"Report of Measurements"

ABACOM/LWCSD EXHIBIT D
FCC ID: MEF-LWCSD
Marstech Report No. 21360D
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Exhibit D(1)-11 to -15 Pulse Train Measurements and Calculations
Exhibit D(2) Test Setup Photo
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PRODUCT DESCRIPTION

The Model LWCSD is a wireless radio controlled sequential lighting system operating at 916.5MHz, for
the purpose of directing traffic in road construction zones. The antennae used for transmitter and
receiver are permanently attached to the EUT.

ABACOM/LWCSD EXHIBIT D(1)-2
FCC ID: MEF-LWCSD
Marstech Report No. 21360D
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FACILITIES

Radiated

EQUIPMENT

NOTE:

TEST FACILITY AND EQUIPMENT LIST

ANSI C63.4 (FCC OET/55) open field 3 metre test range. This test
range is protected from the cold and moisture by a non-conductive
enclosure.

Anritsu 2601A Spectrum Analyzer

Advantest R3261A Spectrum Analyzer

Hewlett-Packard RF generator # 8640 B with an 002 doubler

A H. Systems biconical antenna; ......... 20 MHz to 330 MHz
A.H. Systems log periodic antenna; ..... 300 MHz to 1.8 GHz
Eaton dipole antennas; T1, T2, T3 ...... 25 MHz to 1.0 GHz
Roberts dipole antennas; T1, T2, T3 & T4 25 MHz to 1.0 GHz
Compliance Design P950 Preamp (16 dB) ... 25 MHz to 1.0 GHz

The Anritsu 2601A Spectrum Analyzer and the Advantest R3261A Spectrum Analyzer are calibrated
annually, and that calibration is directly traceable to the National Research Council of Canada. (NRO)
This equipment is only used by qualified technicians and only for the purpose of EMI measurements.
The three metre test range has been carefully evaluated to the ANSI document C63.4 and will be
remeasured for reflections and losses every three years.

ABACOM/LWCSD
FCC ID: MEF-LWCSD

Marstech Report No. 21360D

EXHIBIT D(1)-3



MARSTECH LIMITED

ADDITIONAL TEST EQUIPMENT LIST

1. Spectrum Analyzer: HP 8591EM, S/N 3639A00995, Calibrated April 2001
2. Spectrum Analyzer: ANRITSU 2601A, S/N MT64544, Calibrated May 2001
3. Spectrum Analyzer: IFR AN940, S/N 635001039, Calibrated March 2001

4. Preamp: HP 8449B, S/N 3008A00378, Calibrated August 2001

5. Horn Antenna: Q-PAR 6878/24, S/N 1721, 1.5-18GHz

6. Line Impedance Stabilization Network.: Marstech, Cal. July 2001

ABACOM/LWCSD EXHIBIT D(1)-4
FCC ID: MEF-LWCSD
Marstech Report No. 21360D



MARSTECH LIMITED

TEST PROCEDURE

GENERAL:

A test program was run which simulated a normal transmission.

BANDWIDTH 20dB:

The measurements were made with the spectrum analyzer’s resolution bandwidth (RBW)=100KHz and
the video bandwidth (VBW)=1.0MHz and the span set as shown on the plot.

POWER OUTPUT:

The radiated output power was measured, with the spectrum analyzer and Dipole Antenna, in the test
mode which simulated normal operation. The harmonics were measured with a Horn Antenna.

RADIATION INTERFERENCE:

The test procedure used was ANSI STANDARD C63.4-1992 using an appropriate spectrum analyzer, as
listed in the Test Equipment List. The bandwidth (RBW) of the spectrum analyzer was 100KHz/120KHz
up to 1GHz with an appropriate sweep speed. The RBW above 1.0GHz was = IMHz. The analyzer was
calibrated in dB above a microvolt at the output of the antenna. The ambient temperature of the EUT
was 24°F with a humidity of 60%. The EUT was tested from 30MHz to 10GHz.

ABACOM/LWCSD EXHIBIT D(1)-5
FCC ID: MEF-LWCSD
Marstech Report No. 21360D
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BANDWIDTH

The 20dB bandwidth is 445KHz [refer to D( 1)-7] which is less than the limit .25% of
916MHz = 3664KHz.

ABACOM/LWCSD EXHIBIT D(1)-6
FCC ID: MEF-LWCSD
Marstech Report No. 21360D



20dB BANDWIDTH

ABACOM, MODEL LWCSD
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FCC ID: MEF-LWCSD
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MARSTECH LIMITED

Page 1 of 3
15.249
FIELD STRENGTH OF EMISSIONS
Requirements:
Field Strength of Field Strength of S15.209
Fundamental Harmonics
30-88MHz 40 dBuV/m@ 3m
902 to 928MHz 94dBuV 54dBuV/m @ 3m Avg o 88-216MHz 435

74dBuV/m @ 3m Peak 216-960 MHz 46

Above 960 MHz 54

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at least 50dB
below the level of the fundamental or to the general radiated emission limits in 15.209, whichever is the lesser
attenuation.

Emissions that fall in the restricted bands (15.205) must be less than 54dBuV/m

ABACOM/LWCSD EXHIBIT D(1)-8
FCC ID: MEF-LWCSD
Marstech Report No. 21360D



MARSTECH LIMITED

Page 2 of 3
ABACOM, MODEL LWCSD
CARRIER RADIATED EMISSION RESULTS

Test Data:

Emission Meter Antenna Cable and Field Strength FCC Margin Detector &

Frequency Reading ACF dBuVIM Limit dB BW KHz
MHZ @3m dB dBuVIM
dBuV

916.50 52.52 RT4V 33.6 86.12 94 -7.88 PK 100

ABACOM/LWCSD

FCC ID: MEF-LWCSD

Marstech Report No. 21360D

EXHIBIT D(1)-9



A09¢1T "ON Hodoy yoajsrepy
ASOMT-A9 :dI DD
01-(1)d L191HX4a : - o

001
APLETI- =890v7°0 30107 = "§90FZ 801 07 9105019y} ST 01je 2FLIOAY O] edd YL

“(ST- PU® p1- “€1- ‘TT- ‘TI-(D)A SHAIYXY 03 13J3) SUIQQ] Jo por1dd € 1940 SWIY('HT JO urex) dsind paanseau
B S dSOMT PPOIN ‘wiodeqy ay ], ‘[eatdjul Surjue[q ay3 Surpnpur urex asind 3391durod suo 1940 SurSersae smope (9)S¢'sS| (4]

/APy L St anjea yead wnuwirxew
oY) pue JN/ATGPYS = 00S 301 0 St (P)6t7 1 1od anjea oFe1oae Y] "onjea a8eIoAe oy} 9A0qe gp(Z JO anjea yead e smo[e (q)S¢' ST (1)

'SHLON
0001 d St S 8L'8E LETT- vL SI'IS we6e A WOoH Ll 00'66¥S
0001 Jd 8T'SI s L'8€ LETI- YL 60°1S LELE A WOH el 05785y
0001 d 7591 149 8°LE LETT- vL S8'6Y 6v'S¢ | A woH 9Ev1 00'999¢
0001 Md £€°61 vs L9bE LETT- YL Y0 LY 10'€ A Woy €0°€1 0S'6¥LT
0001 3Ad SE0 ¥S S9°€S LETT- YL 70'99 I1°€€ A WOH 76'C€ 01°€€81
(W/A7gp) (W/ATgP) (A7gp)
(W/A7dP) ‘S'd (gap) (@Dses1 |{(M/A7gp)|  (a@p) we® ZHIN
ZH M4 ap nwry DDA pardRLIo) (d)sest ywry ‘S°A ADV Surpeay pueg
29 10399)3(q| uISIRIA aderaAy aderdAay  |opeyg AV oId|  YMedad yead 2 9[qe) | euuduy JIPIN Kouanbaayg
SNOISSIINA DINOINAVH

dSOM'T THAON "NODVEV
gJogased

UALINIT HOALSIVIN



PULSE TRAIN (ON TIME)
ABACOM, MODEL LWCSD
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FCC ID: MEF-LWCSD
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FCC ID: MEF-LWCSD
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MARSTECH LIMITED

15.35(c) CALCULATIONS

In accordance with the instruction from the FCC, the peak to average ratio was calculated as
follows:

1. There are 48 short pulses (refer to D(1)-11) and there are 5 long pulses.
2. The short pulse on time is 0.416 mS (refer to D(1)-14).
3. The long pulse on time is 0.82 mS (refer to D(1)-15).
4. The total on time is (48 x 0.416 + 5 x 0.82) mS
= (4.1 +19.968) mS = 24.068 mS.
5. The peak to average ratio is 20 log 24.068

100
=20 log 0.24068 = -12.37 dB

ABACOM/LWCSD EXHIBIT D(1)-13
FCC ID: MEF-LWCSD
Marstech Report No. 21360D
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