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Abstract 
 

This thesis focuses on enhancing Transmission Control Protocol (TCP) performance in 

Wireless Ad-hoc Networks (WANETs), where the IEEE 802.11 MAC protocol is 

utilised as a de facto standard to access the medium. Following a study of the various 

issues TCP faces in WANET, it becomes clear that channel contention is one of the 

primary issues affecting TCP performance in WANET. To improve the performance of 

TCP in WANETs, two potential solutions are provided in this thesis:  

(1) A solution called Cross-layer Solution for Contention Control (CSCC) that enables 

a node sending data over a TCP connection to be aware of the channel contention and 

to adjust the data injection rate into the network accordingly. Using NS2 (Network 

Simulator 2), the CSCC mechanism's performance was compared to TCP NewReno. 

The suggested CSCC technique achieved high fairness index and surpassed TCP 

NewReno in terms of throughput. In contrast to TCP NewReno, there were fewer 

packets retransmitted using the CSCC technique, which is an indication of contention 

control.  

 (2) The second solution, called Channel Usage Based Backoff (CHUBB), has been 

suggested to tune the BEB algorithm of the IEEE 802.11 MAC protocol. In the CHUBB 

algorithm, each node adopts a multiplicative factor for use according to its transmission 

ratio over a particular interval; a larger transmission ratio for a node means a larger 

multiplicative factor and vice versa. Moreover, one exemplary aspect of the proposed 

mechanism is that it estimates the network status independently without burdening the 

network. While the most challenging aspect is selecting the proper interval to measure 

channel usage and assigning an appropriate value to the multiplicative factor on the 

bases of the transmission ratio of the node. Selecting inappropriate values can limit the 

algorithm's performance. 

When both TCP and UDP were used at the transport layer, the suggested CHUBB 

algorithm outperformed the BEB in throughput and achieved a high fairness index. 

Moreover, the number of retransmissions is low with the proposed algorithm. 
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Chapter - 1 - INTRODUCTION 
 

1.1. Background 
Transmission Control Protocol (TCP) [1] is a transport layer protocol initially 

developed for wired networks. It delivers a trustworthy service to transmit data from 

sender to receiver. TCP suffered from congestion losses in the early days; as a result, 

congestion control algorithms were added [2], [3]. Due to its reliable service, TCP is 

heavily used in various Internet applications like file transfer, email, remote assess, and 

the web. Furthermore, up to 90% of internet traffic is said to be transferred using TCP 

[4], [5], which makes TCP an essential protocol for transmission and requires 

significant attention for further improvements. However, in the last two decades, there 

has been remarkable growth in two things in the communications field.  

(a) The number of Internet users. 

(b) The use of wireless technology. 

Due to consumer demand for high-quality services, wireless communication 

technology has developed rapidly. As a result, modern technologies have appeared. 

The emergence of Wireless Ad-hoc Networks (WANETs) can be directly attributed 

to this growth of wireless technology [6]. Fig. 1.1  depicts a typical WANET, the main 

features of which can be summed up as follows  [4, 5]: 

x Nodes set up wireless connectivity with each other without the aid of any 

access point, using the shared medium. 

x A node plays the role of host and router. 

x No centralized control. 

x Nodes may be static or mobile. 

x Nodes are free to join or leave the network. 

x Can be set up anywhere. 
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