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The access network growth has been a hot topic in recent telecommunication
industries. Either in its applications, bandwidth offered, speed of data
transferred or even the techniques used to achieve network growth. Many
researchers have investigated this problem and come out with many
solutions which are used in today’s network in variety of applications and

services.

As the number of user and bandwidth grows, current network is incapable of
managing the bandwidth demands. Another problem that limits this service

is the availability of services in places far from the exchange office.

This thesis proposes a new system with a new architecture to be

implemented in the access network in order to solve this problem and

it



provide flexibility in expansion the current network or system without
intervening it. The proposal involves cascaded multiplexing technique which
is based on Coarse Wavelength Division Multiplexing (CWDM). The
cascaded multiplexing structure allows easy extension of the coverage span
and CWDM provides asynchronous multiplexing at a considerably less cost

than the DWDM version.

Simulation and experimental work have been done in order to develop and
test the system proposed to maximize the utilization of fiber, improve the
performance, and increase the distance of transmission and the bandwidth
support. This system is also studied in different formatting schemes and
integration with amplifier. The proposed system can support the data
bandwidth up to 2.5 Gbps with the maximum network coveragerabout 17 km
in radii and optimal wavelength spacing of about 2 nm (after consideration

of wavelength shifting and laser spacing).
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Pertumbuhan rangkaian akses telah menjadi satu isu utama di dalam
industri telekomunikasi sejak kebelakangan ini. Sama ada dari segi
aplikasinya, jalur lebar yang ditawarkan, kelajuan hantaran data ataupun
teknik yang digunakan untuk pembangunan rangkaian. Ramai penyelidik
telah menyelidiki masalah ini dan pelbagai penyelesaian telah diadaptasi ke
dalam rangkaian terkini sama ada aplikasinya atau di dalam perkhidmatan

yang digunakan sekarang.

Dengan bertambahnya bilangan pengguna dan jalur lebar, rangkaian yang

sedia ada tidak dapat menampung keperluan ini. Satu lagi masalah yang



mengekang perkhidmatan ini adalah tiadanya ketersediaan perkhidmatan

untuk pengguna-pengguna yang berada jauh dari ibu sawat.

Tesis ini mencadangkan satu sistem yang akan memperkenalkan seni bina
rangkaian baru untuk digunakan di dalam rangkaian akses bagi
menyelesaikan masalah ini. Disamping itu, ia juga memberi kemudahan
mengembangkan rangkaian tanpa menganggu sistem atau rangkaian yang
sedia ada. Cadangan ini melibatkan teknik multipleksan terkaskad yang
mana CWDM digunakan sebagai teknik utama untuk permultipleksan.
Struktur multipleksan terkaskad memberi kemudahan untuk penambahan
jarak hubungan dan CWDM memudahkan multipleksan tak segerak dengan

melibatkan kos yang rendah berbanding versi DWDM.

Simulasi dan eksperimen telah dilakukan untuk membina dan menguji
sistem yang dicadangkan bagi memaksima penggunaan gentian optik,
menaiktarafkan prestasi, serta menambah jarak hubungan dan jalur lebar
yang ditampung. Sistem ini juga dianalisa dalam bentuk skim performatan
berbeza dan integrasi bersama penguat. Sistem yang dicadangkan boleh
menampung data jalur lebar sehingga 2.5 Gbps dengan jarak hubungan
maksima sehingga 17 km dalam jarak lingkungan dan ruang jarak
gelombang maksima ialah lebih kurang 2 nm (selepas diambil kira anjakan

jarak gelombang dan jarak laser).
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CHAPTER1

INTRODUCTION

1.1 Background

The access network is well known as a copper based network. These
networks are connected from the switching terminal or exchange to the end
user. Usually the switching terminal or exchange is within 4 km radius from
the transmission site or customer, where the copper provides good

performance.

However some houses and offices are located more than 4 km away from
exchange, then no access services can be provided to them. In order to
support the connection, another exchange or sub exchange would be built
closer to them. Most telecommunication companies (telcos) nowadays have
opted to use optical networking as solution in connecting the end user via
FTTx technology. FTTx technology connected user all the way from telco via
fiber. This solution is costly and limited only to urban area where high speed

data network is in demand as compared to rural area.

Existing access networks are still predominantly voice networks, which uses
El data frame format [Robert, 1994]. Telcos are solving this problem by
introducing the devices called; fiber modem and fiber multiplexer. This
device is capable to convert all E1 connections into optical signal, and

transmitting the signal over the fiber to the end users who are located



