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The rest of the paper has been structured as follows. In section 
II an overview of the related work has been given. In section 
III channel assignment problem has been analyzed. Section IV 
evaluates the simulation experiments for proposed channel 
assignment algorithm. In section V results are validated and 
compared with OPC algorithm. Finally section VI concludes 
the paper. 

 
II. RELATED WORK 

 
Ahmed et al. described that if two links are working on the 
same channel and are within interference range of each other, 
they will generate co-channel interference and decrease 
network throughput [2]. They proposed an enhanced version 
of Topology Controlled Interference Aware Channel 
Assignment algorithm based on two way interference range 
edge coloring model to improve the throughput ratio and 
fairness ratio. Yen et al. proposed a Traffic Independent, Link 
Centric Channel Assignment algorithm to achieve the link-
preserving requirement while minimizing overall network 
interference [4]. They used a Greedy Channel Assignment 
technique which eliminates both upper-bound and lower-
bound of interference. Franklin et al. proposed Demand based 
State Aware Channel Reconfiguration algorithm for 
reconfiguration of channels [8]. This algorithm measure the 
traffic changes in the network and tries to reassign the 
channels. Algorithm minimizes the reconfiguration overhead 
for channel assignment and improves the network 
performance.  

Sarasvathi and Iyengar proposed a Centralized Rank based 
Channel Assignment scheme, which computes the rank for 
each link based on the aggregate traffic, weighted cumulative 
expected time from gateway and number of NICs per node [9]. 
Aggregate traffic streaming has significant effect on the 
channel assignment strategy for performance enhancement. 
Franklin et al. described the Joint Channel Assignment and 
Flow Allocation problem for MRMC WMN as a Mixed 
Integer Linear Program [10]. They proposed the use of non 
overlapped and partially overlapped channel assignment to 
illustrate that the use of partially overlapped channels is an 
attractive replacement for additional non-overlapped channels. 
Liu and Bai depicted that network operations such as channel 
assignment, power control, routing and topology control are 
interlinked to each other [11]. Topology control can be 
considered as a basic operation for other network operations in 
MRMC WMN. Topology control plays a vital role in the 
routing of network data and to enhance the network 
performance.  

Shao et al. proposed a Pure Integer Quadratic Programming 
based channel assignment model [12]. This model solves the 
static channel assignment problem in MRMC WMN by 
calculating the interference on each link. As compared to the 
existing work proposed model reduces the co-channel 
interfaces as well as increases the capacity of the network. Jin 
et al. described that in order to improve the network capacity 
and to improve the performance of WMN, nodes should be 
equipped with multiple radios and each node must be tuned on 
multiple non-overlapping channels [13]. Authors proposed a 
Link Priority-aware, Traffic Load-aware and Interference-
aware Channel Assignment algorithm. Proposed algorithm 
measures the level of co-channel interference and amount of 
traffic on each link. After this proposed algorithm then assigns 

the best possible channel based on their link priority and 
enhances the network performance.  

Wu et al. defined that WMN achieves low throughput due to 
the highly unpredictable and lossy wireless channels [14]. 
They proposed Workload-aware Channel Assignment and 
Routing algorithm which takes the advantage of both 
opportunistic throughput gain and multi-channel throughput 
gain. Ye et al. proposed Flow Oriented Graph Coloring and 
Flow Oriented Channel Assignment algorithm to improve the 
channel assignment technique and network throughput [15]. 
Both algorithms identify bottleneck at each iteration using 
routing and network topology information and try to resolve 
the congestion. Chaudhry et al. considered topology 
information of each node and channel assigned to neighbor 
nodes to assign appropriate channel to each node. Authors 
proposed a Topology Controlled Interference Aware channel 
assignment algorithm [16], which performs better as compared 
to existing algorithm and decreases the co-channel interference 
as well as increases the network throughput. 

Nezhad et al. illustrated that availability of more cost effective 
multi radios per node and few numbers of orthogonal 
channels, restricts the achievable bandwidth or link capacity 
on wireless links and therefore decreases the overall network 
performance [17]. Authors based on the utility of each link 
proposed a Utility based Channel Assignment algorithm which 
calculates the utility of each network link, sorts them in their 
priority order and assigns suitable channels. Kim et al. using 
the external co-channel interference information, proposed an 
Interference Aware Channel Assignment algorithm for 
MRMC WMN [18]. Each node uses the proposed algorithm to 
estimate the channel usage within the interference range and 
assigns channels dynamically. Galvez et al. explained that 
Traffic Aware Channel Assignment has gained benefit of 
optimizing radio resources by considering the real time traffic 
[19]. They purposed a Centralized Greedy Channel 
Assignment algorithm that supports frequent channel re-
assignment by using two properties i.e. low computation 
complexity and previous channel assignment information.  

Xiang-jiao et al. proposed a Traffic based Channel Assignment 
algorithm for MRMC WMN based on the traffic flow between 
nodes [20]. This algorithm equally distributes the traffic load 
among each node and balances the traffic load. Proposed 
algorithm minimizes the network interference and enhances 
the network throughput. Chieochan and Hossain proposed a 
Centralized Auction-based Channel Assignment algorithm 
which assigns feasible channels for all nodes [21]. By utilizing 
more number of channels and by scheduling the packet 
transmission, unfairness of network can be managed. Based on 
random network coding, the proposed algorithm assigns the 
best channel and enhances network performance. Hao et al. 
proposed a Hidden Node and Interference Aware based 
Channel Assignment algorithm for MRMC WMN [22].This 
algorithm conferred that due to hidden node problem of 
interference, collision, transmission delay as well as packet 
losses may happen. They investigated correlation between the 
impact of radio and channel constraints. Proposed algorithm 
assigns channels by considering the presence of hidden nodes 
and reduces the interference among each node.   
 
 

 
 



Jatinder Singh Saini et al, International Journal of Advanced Research in Computer Science, 9 (1), Jan-Feb 2018,929-933 

© 2015-19, IJARCS All Rights Reserved                    931 

III. CHANNEL ASSIGNMENT PROBLEM 
 

Literature survey reveals that authors have proposed various 
channel assignment algorithms for MRMC WMN based on 
various factors such as interference aware, estimated load, 
power control, topology control, routing or some combinations 
of these. Some improvements have been shown by them in 
channel assignment algorithms to enhance the network 
performance. In these algorithms no evidence has been 
observed to see the comprehensive effect of all the above said 
factors to develop a channel assignment algorithm. Channel 
assignment plays a crucial role in network reliability and better 
network performance. So an efficient channel assignment 
algorithm is required, which collectively considers above said 
important factors for channel assignment.   
In the proposed work emphasis has been given on 
development of an efficient channel assignment algorithm 
based on combination of Power Control, Topology Control 
and Dynamic Traffic flow Control for MRMC WMN. 
Proposed algorithm reduces the effect of co-channel 
interference and enhances the network performance. 
 

IV. EXPERIMENT SETUP 
 

To validate the proposed algorithm simulation test-bed has 
been designed using WiMesh tool. WiMesh is a NS-3 based 
simulation tool used to perform experiments for channel 
assignment algorithms in MRMC WMN. To setup the test-bed 
a network of 30 nodes has been designed as shown in Figure 2.  
 

 
Figure 2 Network Design 

 
Nodes have been placed on random locations to setup the 
network in 300x350 area. Each node has been configured with 
3 radios to implement the concept of multi radios. Network 
has been configured as per the parameters shown in table 1 
and simulation experiment has been run for 600 seconds. 
 

Table 1 Network Configuration 
Description Parameters Value 

Simulation Time 600 sec 

No. of Channels 11 

No. of Nodes 30 

Power Control Algorithm OPC Algorithm 

Traffic Type On-Off 

Interference Model SINR 

Transmission Speed 6Mbps 

No. of radios per node 3 

Aggregate nodes 3 

Gateway Nodes 3 

 
All available 11 radio channels have been used to setup the 
simulation experiment. For better network performance 3 
nodes configured as gateway nodes and 3 nodes configured as 
aggregate nodes. Signal to interference plus noise ratio has 
used for interference model and On-Off traffic is used for data 
transmission. Transmission speed is set as 6 Mbps. Step by 
step working of proposed algorithm has shown in Figure 3. 
 

 
Figure 3 Work Flow  

 
In first step network of n number of nodes has been designed 
using simulation tool. In this work n=30. In second step 
channels have been assigned to each node by using the 
Interference Aware Topology Control channel assignment 
algorithm [7]. This algorithm ensures that each node should 
have minimum co-channel interference among other nodes. 
Then network parameters are measured in next step. In fourth 
step, to control the transmission power of each node Optimal 
Power Control algorithm has been applied. This algorithm 
controls the transmission power of each node up to the 
required transmission range and minimizes the co-channel 
interference. Minimum co-channel interference among 
network nodes ensures the better link capacity and better 
network performance.  
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In sixth step flow F and capacity C is calculated and checked 
that, flow on link is less than and equal to the link capacity or 
flow is greater than the capacity. If flow is less than and equal 
to the link capacity then no need to change anything. If flow is 
more than link capacity then apply the proposed cannel 
assignment algorithm. Proposed algorithm reassigns the 
channel of concerned link, which reduces the co-channel 
interference and provides required link capacity. Repeat this 
step for every link when data transmission is initiated. New 
allocated channel increases the link capacity and allows more 
data to transfer from node to node. Thus the proposed 
algorithm improves the network performance in terms of 
throughput, delay and packet Loss.               
 

V. RESULTS & DISCUSSION 
 

To validate the proposed, channel assignment algorithm based 
on interference reduction (IRCA), results have been obtained 
and compared with Optimal Power Control (OPC) algorithm 
[6]. Results have been compared in term of throughput, delay 
and umber of packet loss and found that proposed IRCA 
algorithm gave much better results.   
 

 
Figure 4 Throughput Comparison 

 

 
Figure 5 Delay Comparison 

 

 
Figure 6 Packet Loss Comparisons 

 
As shown in Figure 4 network obtains better throughput by 
using proposed IRCA algorithm as compared to OPC 
algorithm. IRCA algorithm reduces the co-channel 
interference and increases the link capacity, which leads 
towards the higher network throughput. Co-channel 
Interference and channel capacity are inversely proportional to 
each other. If co-channel interference decreases in network 
then link capacity improves for each link. IRCA algorithm 
reduces the delay in network as shown in Figure 5. IRCA 
algorithm provides suitable channel for each node as per 
demand of data flow and provides more link capacity, which 
allows more data to transfer at faster rate. Due to this as 
compared to OPC algorithm proposed IRCA algorithm 
exhibits less delay.  
IRCA algorithm also has better result in term of number of 
packet loss as shown in Figure 6. Result shows that IRCA 
algorithm has lost less number of packets as compared to OPC 
algorithm. Because IRCA algorithm achieves higher 
throughput and more link capacity, it reduces the chances of 
packet lost/drop in network. Hence IRCA algorithm obtains 
better packet delivery ratio or drop/loss less number of 
packets.  
 

VI. CONCLUSION 
 

Multi-Radio Multi-Channel Wireless Mesh Network (MRMC 
WMN) is a reliable and cost effective network standard. Multi 
radio concept allows to configure more than one radios per 
node and each radio operates on different frequency channel. 
Due to limited numbers of non-overlapping channels, co-
channel interference exists in the network. So an efficient 
channel assignment algorithm is required to mitigate the effect 
of co-channel interference and to increase the network 
performance. 
In this paper a channel assignment algorithm based on 
interference reduction has been proposed using combined 
features of topology control, power control and flow control. 
Using WiMesh simulation tool 30 nodes have been deployed 
on random locations to validate the proposed channel 
assignment algorithm. Proposed IRCA algorithm controls the 
transmission power of each node and assigns suitable channel, 
which provides sufficient link capacity as per demand of data 
flow. Results have been validated in terms of throughput, 
delay and number of packet loss and found that IRCA 
algorithm performs better as compared to OPC algorithm.  
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