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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment of 

the requirement for the degree of Master of Science 

 

 

CHANNEL ASSIGNMENT AND CONGESTION CONTROL IN MULTI-RADIO 

MULTI-CHANNEL WIRELESS MESH NETWORKS 

 

By 

 

ARSLAN MUSADDIQ 

 

June 2015 

 

 

Chair:    Fazirulhisyam Hashim, PhD  

Faculty: Engineering 

 

 

Wireless Mesh Network (WMN) has been growing rapidly due to its low cost and self-

organizing feature. Capacity is one of the most important design goals for WMN. Overall 

network capacity can be improved by using the Multi-Radios with Multi-Channels (MR-

MC). IEEE 8021.11a protocol provides 12 non-overlapping channels. In an MR-MC 

system, the fundamental research problem is the assignment of limited number of 

frequency channels to the respective radio interfaces. The ultimate objective of this 

channel assignment (CA) strategy is to reduce the overall network interference and link 

congestion. If nearby nodes operate on the same frequency channel, they can interfere with 

each other and produce congestion in the logical links. The MR-MC can provide more 

coverage area due to multi-hop forwarding and can offer more capacity by simultaneously 

operating on multiple radios. In this study, a Joint Channel Assignment and Congestion 

Control (JCACC) scheme for MR-MC WMN has been proposed.  

 

The proposed method is based on node queue length information which as-signs the 

frequency channels based on queue threshold level that indicates the congestion status of 

the link. OMNET++ simulation tool and graph theory concept have been used to model 

the network. The algorithm does not allow the node to switch to the channels in which 

non-intended nodes are operating. JCACC schedules the channel selection mechanism and 

keeps record of previously congested channel to avoid assigning the same channel again. 

The simulation based experiment shows the CA for WMN in a quick, efficient and 

effective manner. The proposed JCACC mechanism provides a more sophisticated 

solution with 25.16% reduction in round-trip time (RTT) and 24.1% improvement in 

throughput as compared to previously proposed Distributed Congestion Aware Channel 

Assignment (DCACA) algorithm. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Master Sains 

 

 

UMPUKAN SALURAN DAN KAWALAN KESESAKAN DALAM RANGKAIAN 

JARINGAN WAYARLES BERBILANG RADIO BERBILANG SALURAN  

 

Oleh  

 

ARSLAN MUSADDIQ  

 

Jun 2015 

 

 

Pengerusi: Fazirulhisyam Hashim, PhD 

Fakulti:     Kejuruteraan  

 

 

Rangk aian Jaringan Wayarles (WMN) telah berkembang pe-sat kerana kosnya yang 

rendah dan ciri pengelolaan tersendiri. Kapasiti adalah salah satu matlamat reka bentuk 

yang paling penting untuk WMN. Kapasiti rangkaian keseluruhan boleh diperbaiki dengan 

menggunakan berbilang radio dengan berbil-ang saluran (MR-MC). Protokol IEEE 

802.11a menyediakan 12 saluran tidak bertindih. Dalam sistem MR-MC, masalah asas 

penyelidikan adalah umpukan bilangan saluran frekuensi yang terhad kepada pengantara 

muka radio tertentu. Mat-lamat utama baqi strategi umpukan saluran (CA) ini adalah untuk 

mengurangkan gangguan rangkaian secara keseluruhan dan kesesakan pautan. Jika nod 

berdekatan beroperasi pada saluran frekuensi yang sama, ia boleh mengganggu satu sama 

lain dan menghasilkan kesesakan dalam pautan logik. MR MC boleh menyediakan 

kawasan liputan yang lebih disebabkan lon-catan berbilang penghantaran dan 

menawarkan lebih banyak kapasiti dengan beroperasi serentak pada beberapa radio. Dala-

m kajian ini, skim umpukan saluran dan kawalan kesesakan bersa- ma (JCACC) untuk 

WMN berbilang radio berbilang saluran telah dicadangkan.  

 

Kaedah yang dicadangkan adalah berdasarkan maklumat panjang baris giliran nod yang 

mene-tapkan saluran frekuensi berdasarkan tahap ambang giliran yang menunjukkan 

status kesesakan pautan. Alat simulasi OMNET ++ dan konsep teori graf telah digunakan 

untuk model rangkaian. Algoritma tersebut tidak membenarkan per-tukaran nod kepada 

saluran di mana nod yang tidak diingini sedang beroperasi. JCACC menjadualkan 

mekanisme pemili-han saluran dan menyimpan rekod sebelum kesesakan saluran untuk 

mengelakkan pengsunaan saluran yang sama. Eksperi-men berasaskan simulasi 

menunjukkan CA untuk WMN adalah cepat, efisyen dan efektif. Mekanisme JCACC yang 

dicadan-gkan memperuntukkan penyelesaian yang lebih canggih den-gan pengurangan 

sebanyak 25.16% dalam masa pulang-pergi dan peningkatan sebanyak 24.1% dalam 

pemprosesan berband-ing dengan algoritma umpukan saluran kesesakan sedar beredar 

yang dicadangkan sebelum ini. 
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Figure 1.2: Study module 

 

 

1.4 Thesis Scope 

 

To reduce congestion and increase the capacity of WMN, many researchers introduced 

techniques such as the use of directional antenna, smart antenna, Multiple-Input Multiple-

Output techniques and MR-MC method and a limited number of papers focus on CA 

techniques. However, the MR-MC method is a more practical solution in increasing 

capacity and minimizing link congestion as each node has simultaneous communication 

via different radios. Approximately, all current research trends on improving the capacity 

of WMN are towards MR-MC deployment. However, a concerted effort should be taken 

in assigning the multiple channels to multiple radios that maintain the performance by 

reducing co-channel interference and congestion in the logical l inks. Hence, the focus of 

this dissertation is on examining the CA mechanism in MR-MC WMN. An efficient CA 

technique is proposed which is based on queue length mechanism. .Moreover, special 

emphasis is placed on the channel selection technique which is based on congestion table 

information. Also, special emphasis is placed on pro-visioning appropriate algorithm for 

alleviating overhead and performance degradation resulting from continues switching and 

computational complexity. 

 

 

1.5 Study Module  

 

The summary of chosen approach in this dissertation is illustrated in Figure 1.2, where the 

solid lines along with the colored boxes denote the followed direction to achieve deter-

mined objectives and the dashed lines shows the other research directions of CA technique 

which have not been covered in this thesis. 
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