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ABSTRAK

Projek berbentuk simulasi ini bertujuan mengkaji svara melalui protokol
internet (VolIP) menggunakan IEEE 802.11b dan 802.1le rangkaian kawasan
setempat (WLAN) dengan pengekod-penyahkod (CODEC) vang berbera dengan
menggunakan perisisan Metwork Simulator-2. Objektif-objektif utama projek ini
adalah untuk menganalisis VolP berdasarkan jumlah purata mata pendapatan (MOS),
kelewatan hujung-ke-hujung, dava pemprosesan dan kadar kejatuhan pakej, Simulasi
dijalankan menggunakan CODEC yang berbeza (G.711, G.729A dan G.723.1) dan
disimulasikan dengan tanpa dan adanya lalu lintas latar belakang (data). Dengan
menggunakan VolP CODEC yang berbeza dan jumlah panggilan VolIP, pretasi VoIP
boleh diperhatikan dan kesan lalu lintas latar belakang dapat diperolehi sepanjang
simulasi. Simulasi dalan projek ini menggunakan 1 nodus terdawai dan [ titik akses
dihubungkan dengan nodus bergerak. Semua nodus 11 dihubungkan secara
hierarkikal, Nodus bergerak akan menghantar panggilan VolP untuk nodus terdawai
melalui titik akses screntak. Daripada hasil simulasi, dapat disimpulkan bahawa
VoIP  memanggil melalui CODEC  G.711  menyediakan kualiti  terbatk.
Bagaimanapun. CODEC (G.723.1 menyediakan kemudahan sokongan paling banyak
panggilan VolIP dengan kualiti servis yang bolch ditenima. Selain itu, ciri
pengutamaan vang ada pada 802.11e membolehkan VolP menghasilkan audio yang

sangat berkuahti.



ABSTRACT

This project is to simulate the Voice over Internet Protocol (VolP) over IEEE
B0Z.11b and 802.11e WLANs (Wireless Local Area Network) with different Coder-
Decoder (CODECs) by using Network Simulator-2. The main objectives of this
project are to analyze the VoIP of Mean Opinion Score (MOS), end-to-end delay,
throughput and packet drop rate. The simulation is conducted using different
CODECs (G.711, G.729A and G.723.1) and simulated with and without background
traftic (data). By using different VoIP CODECs and number of VolP calls, the
performance of VolP can be observed and the effect of background traflic 1s obtained
from this simulation. The simulation in this project is using | wired node and 1
access point connected with mobile nodes in hierarchy. The mobile nodes will send
VolP calls to wired node through access point simultaneously. From the project, it is
found that the CODEC G.711 provides the best quality of VolP calls. However,
CODEC G.723.1 can support the most VolIP calls with acceptable quality. In addition,
with the first priority given by 802.11e to the VolP, it can provide a very good

perceived audio quality.
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CHAPTER 1

INTRODUCTION

1.1 Wircless Local Area Network

A wireless local area network (WLAN) 1s a data transmission system  designed
to provide location-independent network access between computing devices by using
radioc waves rather than a cable infrastructure [1]. This system enables multiple
computer users to communicate or share resources with each other. Instead of using
coaxial, twisted-pair or fiber-optic cable, WLANS uses Infrared Light (IR) or radio
frequency (RF) as a transmission medium. By using RF technology, WLANs can
iransmit and receive data over the air without wired connections. However, wireless
system is not a completely wireless, These systems are designed and constructed by
using standard microprocessors and digital circuits which are connected to traditional

wired LAN systems [2]. So. wireless devices are just a part of wired LAN.

The growing popularity of WLANs has helped to simplify networking by
cnabling multiple computer users to simultaneously communicate with each other
and sharing resources without wired connections. With WLANs, users can access
resources without looking for a place to plug in the LAN cable, and network

managers can easily set up without installing wires.



The widespread reliance on networking and the fast growth of the internet and
online services, WLANs are commonly used by everyone. It is because with the
WLAN, the lower speeds are adequate to support application and user needs [3].
WLANs provide the advantages; convenience, mobility, productivity, speed of

deployment, cost, WLAN voice service and scalability.

-2



1.2 802.11 Standards

The 802,11 is a wireless standard that specifies connectivity for fixed, portable,
and moving stations (STAs) within a LAN. The first 802.11 Standards for WLANs
are introduced in 1997. This first version of 802.11 only provides | to 2 Mbps data
rate which is consider relatively slow. Recognizing the critical need to support higher
data-transmission rates, the Institute of Electrical and Electronics Engineering (IEEE)

has ratified new several 802, 11X Standards for higher transmissions.

As any 802X Standards, 802.11 Standard focuses on the lower-layer (Data
Link layer and PHY layer) standards of the Open System Interconnection (OS])
reference model. So, the 802,11 standard 1s officially called IEEE Standard for
WLAN Media Access Control (MAC) and Physical (PHY) specifications [1]. The
802.11 Standard defines a single MAC which interacts with three PHYs (Frequency
Hopping Spread Spectrum or FHSS, Direct Sequence Spread Spectrum or DSSS, and
Infrared or IR} and Logical Link Control (LLC) 802.2 as shown in Figure 1.1.
However, this project is carmed out to study the performance of Voice over Internet
Protocol (VoIP) over 802.11b and 802.11e on MAC. So. in the following section will

briefly discuss on 802.11h and 802.11e.



The Seven Layers of OSI

. User .
Transmit Receive

S S
 Session Layer .
Transport Layer

~ Networklayer —|___Logical Link Control (LLC) 8022
m Media Access Control (MAC)
| FHSS | Dsss | IR

— Physical Link ———=

Figure 1.1: IEEE 802.11 Protocols in Seven Layers of OS] [Modified from 4]

1.2.1 IEEE 802.11b

IEEE R02.11b is an amendment to the IEEE 802.11 specification that extended
throughput up to 11 Mbps using the same 2.4 GHz radio band. This specification
under the matketing name of Wi-Fi has been implemented all over the world. The
amendment has been incorporated nto the published [EEE 802.11-2007 standard [5].
%02.1 b has 1 maximum raw data rate of 11 Mbps and uses the same Carricr Sense
Multiple Access with Collision Avoidance (CSMA/CA) media access method

defined in the original standard,

802.11b products appeared on the market in early 2001 [6]. since there is an
enhancement on the 802.11 PHY laver. 802.11b is a direct extension of
the DSSS modulation technique defined in the original standard. To increase the data

rate in the 802.11 Standard, 802.11b have specifies Complementary Code Keying

4



