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Abstract: The increase in the demand for broadband services and generated traffic, communication networks has motivated
the need to implement next generation networks. This paper aims to evaluate the performance of optical networks in
multifarious environments. The main idea of this work is to build fictitious multifarious environments that will allow
studying and evaluating the performance and decide which the most optimal option for these environments. To make this
possible, theoretical part is followed and then finally, in practical part, simulation software is chosen that meets the design
requirements. The designs of optical networks are made and simulation results obtained justify that the networks are viable

and can be implemented in a real case.
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l. INTRODUCTION

An optical network is a network which by its nature provides
a variety of broadband services to users through optical fiber
access. Passive optical network allows removing all active
components between the server and client introducing in
place optical passive components to guide the traffic
throughout the network. Its principal element is the optical
splitter. The usage of passive architecture can reduce costs
and are mainly used in FTTH networks. The bandwidth is
not dedicated, but multiplexed in a single fiber in the
network access points. In short, this is a point-to-multipoint
configuration network. Moving from the network to the user,
it can say that network architecture consists of the following
equipment: an Optical Line Terminal (OLT) at the service
provider’s central office and a number of Optical Network
Units (ONUs) or Optical Network Terminals (ONTS) close
to end users.

This paper proposes models of passive optical infrastructure
for a neutral operator that puts its fiber optic network
available to different cable operators in the market. This
model consists of deploying a WDM network, a Broadband
Optical network and a Gigabit Optical network from a
central telecommunication to different areas where end users
will enjoy the services that only optical fiber network can
provide. The area under deployment is a fictitious
environment as an expansion of a city but it could easily
belong to a real environment. Here we can clearly see 5
distinct areas that will need a new generation network for
meet their needs:

- Hospital area: in that it can find a huge hospital that covers
the whole region and have all the latest technological
advances.

- Business offices area: it will find 2 buildings with a total of

30 offices that will give service to several companies.
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- Residential area: it is a distribution of 20 single-family
homes that they will require a full suite of triple play service.
- Mall and school area: next to the residential area it will be
located a school and a shopping center that at least will
enjoy access to broadband internet and HDTV.

- Buildings area: Finally it will find another residential area
similar to above but in the form of apartment buildings. In
that it will be located 2 buildings employing a total of 22
apartments and they will also need triple play service.

1.LWDM OPTICAL NETWORK

WDM-PON (Wave Division Multiplexing Passive Optical
Network) provides the dedicated bandwidth of a point-to-
point network with the fiber sharing inherent in PON
networks. WDM-PON usually has an Arrayed Waveguide
(AWG) filter that separates the wavelengths for individual
delivery to subscriber ONTs. WDM optical network is not
still fully defined but carriers and vendors expect up to 32
subscribers to be served by a single WDM optical network
access fiber.

Advantages of the WDM approach are inherent in the
completely separate downstream wavelengths for each
subscriber. This provides more bandwidth to each
subscriber, more security, and better operational control
since there is no interference in the downstream direction
among the various wavelengths. The biggest disadvantage of
WDM optical network is its cost (and its maturity as an
FTTx technology). Each subscriber requires its own
dedicated transceiver at the OLT, and this is one of the cost
advantages of the other optical network technologies lost
with WDM optical network. Additionally, the AWG filter is

1583


http://www.ijireeice.com/

2!

IJIREEICE Vol. 2, Issue 6, June 2014

expected to be more expensive than the splitters used with
rest of the optical networks.

The diagram below shows simulation model of WDM
optical network. The final goal pursued with this paper is to
evaluate the performance of the whole system. The
parameters used to evaluate this behaviour will be the BER
and the Eye Diagram.

HOSPITAL
BLOCK

BUSINESS
BLOCK

WDM | | WDM
-
Tx MUX

OPTICAL
AMPLIFIER

BIDIR. | | SPLITTER RESIDENTIAL
FIBER [ BLOCK

SCHOOL

MALL

BEB .| PHOTO | BLOCK
ANALYZER DETECTOR

BUILDING
BLOCK

Fig 1 WDM Optical Network Simulation Model

In Fig 1 the left side of the design shows the OLT which will
transmit information to different users and it will receive
information from the ONT's. All this information will be
transmitted multiplexed at different wavelengths through a
single optical fiber, and then demultiplexed to spread to
different areas in downstream, and multiplexed from
different areas in upstream. The simulation also has been
divided in 5 areas.

The global bit rate used for the design will be 2.5 Gbps. This
bit rate will be used throughout the design because if the
network is working for this bit rate it will work for all other
bit rates because they will be lower than this. Other
important parameters are the sequence length (128 bits) and
the samples per bit (64). These will make a total of 8192
samples and are important because it needs a large enough
sequences for simulate the network at these high bit rates.

In the case of the ONU located in the hospital block,
obtained results are as follows:
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Table 7 Obtained Results of OLT ONU

Max. Q Factor 152.686
Min. BER 0
Eye height 0.000148733
Threshold 2.18475e-005
Decision Inst. 0.5

Il. CONCLUSION

Throughout the paper it has undertaken a number of general
guidelines whose development has resulted in a thorough
understanding of a passive optical network. These basically
are:

- Theoretical detail and physical basis of the operation of
optical networks.

- Planning and design of different types of networks.

- Simulation and obtained results by the designed network.
Finally, it has attached the obtained results in each of the
ONT's, being these the eye diagram, the quality factor, the
BER and the decision threshold for the minimum BER.
Other features that have the design is the high degree of
availability and network capacity, the ability to integrate
multiple systems and services and the possibility of
interconnecting these networks with other wide area
networks and adding local networks by creating LAN.

At present, there would have no sense to design a municipal
network that is not expandable in the future to offer FTTH
connections to each user. This paper has taken this into
account and have raised a fiber network that bring the fiber
to the maximum number of users so in medium to long term
the current infrastructure is reusable for future use.

The deployment of next generation networks over FTTH
networks is becoming more common and the emergence of
companies such as neutral carrier model are an important

solution for the evolution of them. Companies that are
Copyright to JIREEICE
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launched in this field are increasingly common, with
important views of the future at technological and economic
level.
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