MULTIHOP ROUTING WITH BANDWIDTH ALLOCATION IN WIRELESS
MESH NETWORKS

Abstract—: Wireless mesh network is in the form of mesh
topology ,it can be connected through wireless access points .The
network user is used for forwarding the data to the next node .In
this paper, we propose the problem of identifying the maximum
available bandwidth path to support the high throughput service
flows and high reliability .Using new path weight with DCOR can
limits the over consuming of the network resource .The
congestion control can be optimized using MORE protocol .We
also prove that the multihop routing techniques also satisfies the
consistency and loop freeness requirements .In this simulation
also prove that each node in the network makes a proper packet
transmission and to support low latency service transmission
flows in wireless mesh networks.
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I. INTRODUCTION

The wireless mesh networks consists of multiple number of
nodes in it .To achieve the effective communication through
the principle of routing protocol. They can follow the number
of mechanisms in order to forward the packet. The mobility of
nodes in the network causes convergence in mobile ad hoc
networks. This leads to heavy traffic in mesh network, so they
require the load balancing routing schemes.

To achieve these requirements, the literature survey focuses
on design the routing metrics for wireless mesh networks
[1][2]. To provide the efficient Quality-of-service is essential
for finding the path in the network. Normally, the mesh
network consists of large number of paths in it. In order to find
the maximum available bandwidth path, the routing metrics
are introduced. The problem of identifying the available
bandwidth path using the term Bandwidth Constrained
Routing problem(BCRP)[17].Then finding the bandwidth path
between the source and destination in wireless mesh networks
is complicated due to the transmission of interference. In the
wireless networks, there are two types of interference are
there. They are interflow interference and interflows
interference [1]. The interflow interference refers to the
neighbouring routers that share the same flow path. It can
reduce the interference at the inter flow level and it competing
for the same busy channel. Alternatively, intraflow
interference refers to the interference between the intermediate
routers along the same flow path. Interflow interference is
difficult to find the widest paths in the case of hop-by-hop
manner routing protocol. The problem of identifying the
widest path is still not solved.

In this work to perform routing in the 802.11 based wireless
mesh networks and they make the following aid in it.

1. To propose the new path weight algorithm that captures
the available bandwidth. It gives the mechanism to compare
two paths based on the new path weight as left-isotonic[4].

2. Then to construct the routing table and distance table and
to built up a hop-by-hop packet forwarding scheme. And it
also satisfies the optimality and consistency requirements|[8].

On the other hand, Delay Constrained Opportunistic Routing
(DCOR)Protocol a new rout
ing protocol is suitable for wireless mesh networks well again.
DCOR not only improve the reliability and to reduce the
possibility of reduplicate packets. DCOR methods is similar to
NCOR[19], as they can be optimized using MORE (MAC
Independent  Opportunistic ~ Routing and  Encoding
protocol)[18] in order to send encoded packets. Moreover,
MORE protocol is a new method based on ExOR method.
They can be operated based on the encoding form to achieve
the better performance in wireless mesh networks.

Alternatively, opportunistic routing protocol methods
improves the transmission rate over multicast routing
forwarders in wireless mesh networks. MORE protocol
aspects of following problems such as:

1. As the increase of message load the network collision
may occur, causes hidden terminal problems.

2. The end-to-end delay latency is difficult due to MAC
access procedure form.

3. Due to data collision, the network throughput decreases
rapidly in it leads to the network load exceeds the peak.

The rest of this paper describes the hop-by-hop routing
protocol with DCOR technique. Normally, the DCOR with
new path weight algorithm could increase the throughput of
the network and also favour for congestion control. Due to this
emerging techniques causes low link probability in wireless
mesh network. The increase of throughput in the wireless
mesh network can automatically enhance the overall
performance of the network. But , this combinatorial protocol
is independent of MAC layer.Moreover, the tool NS2 can be

utilized to simulate the model of this paper.

ILRELATED WORKS:

In order to identify the maximum available
bandwidth path, several metrics are introduced[1]. These
metrics compute the minimum or maximum available
bandwidth paths in it. Some of the metrics are introduced, they
are ETX, WCETT and so on[5]. The ETX refers to the most
essential one such that to compute the number of data
transmission in order to send the packet over the network
link[6]. The ETT is another version for the previous metrics.
Its mainly concentrated on the packet size in it. In this work,
we propose the single channel wireless mesh network and data
rates of all the network links are the same[8]. Normally in a
hop-by-hop routing protocol consists of large number of relay
nodes between the source and destination. Using, this the
packets are transferred through the routing techniques[5]. The
routing protocol can have the forwarding character its favour



for transmitting the
destination[12].

Some existing Qos routing protocol such as DCOR with the
combination of new path weight algorithm do the computation
of maximum available bandwidth path with the efficient
congestion control system[17][19]. Based on the number of
hops in a network the path can be constructed. The routing
metrics can be introduced in this paper. It is helpful to find the
widest path among the various links. Then we consider the
DCOR (Delay Constrained Opportunistic Routing) methods
have the high throughput and effective congestion control
system[18]. They also do the multi-type services and the
traffic flows transmit based on the 802.11 series with the
MAC protocols[5]. The protocol such as MORE can be used
to optimize the congestion control system. The DCOR specify
the broadcasting nature of MAC protocol with low latency
service transmission in wireless mesh networks[19]. The
metrics such as iIAWARE,IRU protocols can be applicable for
interference links in wireless mesh networks. The MAC
protocol such as named 802.11Ext of NS2;it sends encoded
packets via the broadcast channel and batch acknowledgement
through the widest paths of the wireless mesh networks[15].To
achieve the bandwidth computation using the scheduling
mechanisms[4]. Our main goal is to transmit the packet via the
widest path and also have the effective congestion control
system.

Author describes the review for the Qos support routing
protocol[1][2][6]. The cross-layer mechanism describes the
computation of 802.11 MAC protocol. Therefore, our routing
protocol can be easily incorporate the current wireless
devices[15].

packet from source and the decide

II.PROPOSED WORK:

In the proposed work to increase the throughput and also
satisfies the consistency and loop-freeness requirement. For
that purpose we introduced the combination of new path
weight algorithm with DCOR technique.

Normally, in the wireless mesh networks consists of large
number of nodes. So we have to concentrate on the throughput
in order to send the packet from source to destination.

Moreover, problems are faced when the packets are send
from one neighbour node to the other. For this reason to
introduce the routing protocols in our proposed work.It is
important to produce the efficient Quality-of-service in this
type of networks. In this model, the available path bandwidth
denotes the widest path n it. Therefore in this paper mainly
focused on finding the Maximum available Bandwidth Path
(MBP)[1]. In addition to the opportunistic routing protocols
can be used to control the congestion among the multiple
paths and gives the high reliability.

Fig 1:Mesh Topology

A.Path selection

The path selection can be achieved by distance-vector
mechanism. In those mechanism, the nodes has to advertises
of its own best available paths to all its neighbour nodes. The
figure explains the path selection mechanism. Each node in
the network has its own perspective. Then, node has to
identify the widest paths. In the case of MORE protocol, based
on the path weight algorithm they transmit the packet to the
destination through the next-hop neighbouring nodes in it.
And the batch ACK return to the source from the destination,
these activities can be done using the unicast channel access.
For example fig.1 shows the computation of choosing the
widest paths from source to destination.

B.Isotonic path weight calculation

In order to achieve consistency and loop-freeness
requirements, the path calculation can be apply to find the
widest paths between all the intermediate nodes. Let as gives
the definition of left-isotonicity property.

Left-isotonicity:The quadruplet (S, @, o , >) is left-
isotonic if ® (a) > o (b) implies ®(c P a) > o(c P b),for
all ab,c € S, where s is a set of paths , @ is the path
concatenation operation, mis a function which maps a path to
a weight ,and > is the order relation.

Using this condition the path calculation can be done. These
principles able to find the maximum available bandwidth path
through the use of metrics and parameters. To achieve
efficient routing by the applicable of routing protocols. The
concept of finding the widest path to transmit the packet from
source to the destination is called as composite available
bandwidth path(CAB). The path with the absence of
dominating path is represented as non-dominated path in the
network.

C. Constructing table

The table construction is essential for the routing scheme.
Using the isotonic path weight calculation results improve the
routing protocols efficiency in it. The path calculation gives
the maximum available bandwidth paths. Through the non-
dominated paths, they illustrate the routing information to all
its neighbours. The transmission of packets which carries the
path information is the route packet. Normally, the route
packet consists of the following information as NF(P)-first
hop neighbor node,NS(P)-second hop neighbor node,NT(P)-



third hop neighbor node.These parameters represents the first
next-hop, second next-hop and the third next-hop neighbours.
Here, each node in the network consists of two tables as
routing table and distance table. The distance table consists of
the non-dominated path information and the routing table
describes the QoS routing protocols. Suppose in the fig.1
represents the node s advertises u as the non-dominated paths,
and removes the dominated path from p.

D.Forwarding the packet

After consider the calculation mechanism, to forward the
packet across the widest path from source to destination. The
source node s wants to transmit the packet to d, they makes the
path information as p=<s,vl,vi........ vn,d>. Each node in the
network makes a consistent decision to forward the packet.
Through the next-hop path information they starts their
transmission. The Routing Field which carries the next four
hops information. In the packet forward mechanism each
intermediate node to make the perfect route decisions by using
the results of routing tables. The route decision can be made
by hop-by-hop manner mechanism.

We can also consider the MORE protocol the packet
transmission can be done over by routing metrics as (ETX)
Expected transmission count. Based on the candidate
forwarding set value the packet starts their transmission.

The algorithm explains the process of MORE protocol. This
process can be worked based on the sliding window concepts.
When they satisfy the condition with new path weight
algorithm, they automatically are forwarding the packet to its
destination through the intermediate nodes in it.

E.Updating route

It is the final stage of the network process. Sometimes, the
network finds the new flow with the maximum available
bandwidth path. They suddenly release their existing path and
start the transmission with the new flows of the network. The
updating process can be done by the routing protocol of
DSDV. They can operate based on the sequence number. This
method can easily distinguish their available paths. The
mechanism of CBR traffic can be introduced to determine the
network flows in it. By the use of MORE protocol, the sliding
window process with the sequence number can easily update
the network process mechanism.

IV. RESULTS AND DISCUSSIONS
\
SIMULATION SETUP
In this project, to implement the new path weight algorithm
with DCOR exhibits the high throughput performance. For
this purposes, to setup the NS2 simulation as,

Channel type Wireless channel

Propagation model Two ray ground

Network interface type Physical interface
Layer MAC
No of nodes 70
Routing protocol AODV
x-dimension 1000m
y-dimension 1000m
Transmission range 300
Simulation starts time 1.0s
Simulation ends time 214s

Table.1 Simulation Settings

SIMULATION PARAMETERS
The simulation focuses on some of the network properties
such as:
1. Throughput
2. Packet delivery ratio
3. End-End Delay
4.. Data Packet Forwarding Overhead

The throughput is analyzed with time. The other parameters
are analyzed with various numbers of nodes such as 25 nodes,
50 nodes, 75 nodes and 100 nodes.

SIMULATION RESULTS I

In this simulation scenario, the network throughput can be
increased with the applicable of DCOR protocol in path
weight algorithm. It shows the better performance than the
existing routing protocols.

The figure explains the network throughput is plotted as
packet received with respect to time. Due to the combination
of path weight algorithm with DCOR. The throughput of the
wireless network increases significantly. The main reason of
this results due to the high packet delivery ratio and packet
drop is comparatively less.

Here, the vertical line denotes the packet received values.
The horizontal line denotes the time with respect to packet
received ratio.

The overall network throughput is increased gradually by
using the simulation setup.
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Fig 3.packet delivery ratio versus no of nodes

The packet delivery ratio is plotted against the number of
nodes. Also they compare the ratio of existing with proposed
DCOR method. It is efficient when compared to previous
method.

The overall delivery ratio can be increased gradually in this
simulation setup.

V.CONCLUSION

In this paper, we studied the problem of discover the
maximum available bandwidth path in wireless mesh
networks. So, we can implement the new path weight
algorithm with DCOR for the widest path. The new path
weight algorithm follows the left-isotonicity property which
supports proactive hop-by-hop routing protocol and also
satisfies the consistency and optimality requirements.

Based on the high bandwidth requirements, a source can
immediately transmits the packet with the high throughput
performance.To test out protocol performance under different
scenarios.

And the DCOR technique can improve the transmission of
the multiflows networks. They also satisfy the load of network
conditions and the congestion control can also be handled.
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