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Abstract

Cell planning in GSM mobile system is one of the most importantAbstract
Cell planning in GSM mobile system is one of the most important
operations to be done before the installation of the system. It means
studying the geographic area where the system is to be installed in detail.
Cell planning including capacity, coverage and frequency planning are
studied.

In this thesis; designed calculation and considerations for GSM network are

presented according to the capacity, coverage and frequency planning.
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Two software programs for capacity and frequency planning are designed
using Visual Basic and JAVA (£,Y) respectively with the aid of graphical
user interface through NetBeans IDE (¥, %) application.
Based on the two designed software programs as well as the TEMS Cell
planner, the GSM network for Sulaimani city is proposed. It is found that
Y\ sites of © Km seq. area each and 1° cells are required to cover 1+ +
subscribers for the first phase. By using the program of the frequency
planning, the interference problem could be overcome and an
improvement in the re-use frequency is obtained, without any duplication
frequency in all neighbors cell even have any expansion and new place
need to put frequency. Also By using the program of capacity planning the
numbers of site and cell for each area in a short time with a good
performance are found.
operations to be done before the installation of the system. It means
studying the geographic area where the system is to be installed in detail.
Cell planning including capacity, coverage and frequency planning are
studied.
In this thesis; designed calculation and considerations for GSM network
are presented according to the capacity, coverage and frequency
planning.
Two software programs for capacity and frequency planning are designed
using Visual Basic and JAVA (£,Y) respectively with the aid of graphical
user interface through Net Beans IDE (¥,7) application.
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¢ Based on the two designed software programs as well as the ?FEMS Cell
planner, the GSM network for Sulaimani city is proposed. It is found that
Y sites of © Km seq. area each and 1°© cells are required to cover 1+« ++
subscribers for the first phase. By using the program of the frequency
planning, the interference problem could be overcome and an
improvement in the re-use frequency is obtained, without any duplication
frequency in all neighbors cell even have any expansion and new place
need to put frequency. Also By using the program of capacity planning
the numbers of site and cell for each area in a short time with a good

performance are found.
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Abstract
The Differential GPS (DGPS) technique is considered to be a potential

means for improving navigation accuracy in a local area.

In this thesis; an algorithm of DGPS is presented using an existing GSM
network (ASIA CELL telecommunication) utilizing SMS service that
takes short time with low cost.

The implemented system includes basically reference station (RS) and
mobile station (MS). The RS consists of a personal computer (PC_A) with
a GPS receiver and a modem of GSM. The differential data (DD) between
the GPS reading and the original position of RS is determined and sent to
MS via GSM modem.

The mobile station consists also of a GPS receiver and a GSM modem
connected with a personal computer (PC _B). The DD is received by GSM
modem and compared with the GPS readings at MS to determine the exact
position of the mobile station.

MATLAB program and Microsoft Visual Basic program are designed
and implemented in RS and MS for data processing.

The system is implemented, integrated and tested at Sulaimani City for
seven experimental sets. The obtained results indicate that the accuracy of
++,¢¢ m and £+,°° m for horizontal and altitude coordinates respectively
are achieved, also corrections in position are performed with ranges from
A7 to 47 horizontal errors and from 1A to 4Y% for vertical error.

The obtained results with some conclusions are discussed.
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USE THESE SAE
VISCOSITY GRADES

¢

20W-20, 20W-40, 20-50

| ¢

10W-30, 10W-40 =
°F  —20 0 .20 32,40 60 ,80 1100
°C' =30 -20 —-10 O 10 20 30 40

TEMPERATURE RANGE YOU EXPECT BEFORE
NEXT OIL CHANGE

Recommendations for proper engine lubricating oils to use
for different temperature ranges in which the vehicle will operate.
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