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ABSTRACT

The mobile ad-hoc network@MANET) is network
where the mobile nodes move randomly and fr
without any centralized administration or coni
Where mobile nodes in MART works both a
routers and as hosts. As we know the challengesi
by the wireless and distributed nature of ad

networkssuch the chances of losing packets over
network increases to a great extent as well as
packet loss occurring with thedrease in size of tt
data packets which are often responsible

congestion in the network. Now In order to de
congestion in the network, there are vari
congestion control algorithms are used. This p
gives a study of the congestion contrgorithm used
in MANET’s and tries to propose a simple conges
control algorithm for mobility models such as rand
walk model for MANET’s. The objective of th
paper is to design an efficient congestion cor
technique to reduce the amount of conion in the
network.
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1. INTRODUCTION

The Mobile Adhoc network (MANET) s
dynamically selfeonfiguring network of wireles
number of mobile nodes without having ¢
centralized control to form an topology. Tnumber
of nodes present in MANET's ar&ee to move
randomly and rapidly from one location to the ot
without any control. The network’s wireless topaolc
is unpredictable and often changes rapidly [5].

important  characteristics ~ which  differentii
MANETs from other wireless networks is

mobility. There are many Applications of -hoc
network in various fields such as milite

communication and operations, emergency sen
like disaster recovery, commercial and day
communication services [3].

An ad hoc network can be defined as an arrange
happening whenever necessary and not planne
advanced works dynamically [1]. The nodes
MANET’s moves freely in and around the netw:
without any kind of restriction i.e. it has dynar
topology. MANET acts as a collection of mobi
nodes where each node not only acts as a termit
host but also acts as a router which does the wb
forwarding the data from source to destination. B
the independent behaviour of MANET’s, there
also nunber of problems and challenges occurring
designing of MANET networks

Although MANET’s provide communication supp:
where there are no affixed infrastructure, because
the mobility and presence of limited resourcesoies
problems arises thagquire higher level research. T
issues include security, topology control, qualaty
service (QoS), routing efficiency, power managen
congestion control etc. [2]. The main problems \t
arise in wireless networks are network congestioh
traffic blocking. Congestion problem occur
MANET’s when the amount of load in the netw
exceeds the availabkesources whic results in high
overhead, packet loss and long delays. If conge
occurs in the network then data will not be trarsadi
more eficiently leading to high packet loss. To awvi
the congestion in the network, we are requiredsi
an efficient congestion control algorithm
successful transmission of data throughout the &
network.
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The other of the section of the network is orgathiae applied either by reducing the sender rate at the
follows. Section Il shows a brief description abthe sender’s side or by dropping the packets at the
congestion in MANET’s and also in the congestion intermediate nodes or by applying both the
control algorithm. Section 1l gives a detailed methods.

description about the related work which is done by
various researchers in this field. Section IV giles 2.2 Congestion Control in MANET’s
simulation results performed in analysis and irtisac The congestion occurs in MANETs because of the
V we tried to propose the congestion contrgresence of partial resources and for the recoadoy
algorithm performed. And in the end section VI giveof energy and time is wasted doing so. Congestion
the references. control method is the technique by which the nekwor
bandwidth is distributed throughout multiple end-to
end connections [6]. Congestion control may be rate
@ based or buffer based. Rate based congestion tontro
@ @ : scheme is commonly applied for routing. The basic
® idea for applying any congestion control technicgie
to increase the throughput ratio, to increase pgacke
delivery ratio and node transfer in the network &nd
reduce end-to-end delay, traffic congestion in the

®
o} © network [7].

© @ 3. THE BACKGROUND STUDY
. © - The Transmission Control Protocol or TCP is the
® - internet protocol which carries the 90% of the line
' traffic in both wired as well aswireless network&P
Is mostly used all over as a connection-oriented
2. CONGESTION AND CONGESTION ' transport layer protocol which provides efficierstal
CONTROL ALGORITHM IN MANET'S transfer between different applications. The imgairt
2.1 Congestion in MANET's services provided by TCP such as reliability, éfid
Congestion can be defined as barriers wheggta transfer, data flow control, multiplexing,
successful communication does not take place.dt igongestion control and connection management [8].
situation in network communication where a loHowever, TCP congestion control might not be suited
number of packets are present in the subnet tmat g@ell for MANET’s where packet loss occur result in
be handled [5]. One of the reason for congestionjif/ocation of TCP’s congestion control mechanisms.
that the presence of limited resources or when thethis part we will illustrate about TCP variarfts
offered load is much greater than the availabingestion control and then we will give an ovewie
capacity that can be handled by the channgln the different congestion control mechanisms in
Congestion eventually leads to inefficient work bYJANET. The reason behind the variations of TCP is
high packet loss and bandwidth degradation andevagiat each variant possess a special charactefdte.
energy and time in its recovery [6]. Congestion cafifferent variants are given below:
create the following difficulties: 1. TCP Tahoe: Traditional TCP or TCP Tahoe was
1. Long Delay: The congestion control mechanism proposed by Van Jacobson was the first TCP
takes a lot of time for detecting congestion. When variant for congestion control. It is based on the
the congestion is very high, it is preferred tadfin  principle of ‘conservation of packets’ i.e. when
& select an alternate new path. the available bandwidth capacity in the network is
2. High overhead: The discovery of new routes for running out, a packet will not be injected into the
processing and communication. When the network unless a packet is taken out from the
multipath routing is used, there requires additiona network. TCP Tahoe often starts through slow
effort for maintaining multipath irrespective ofeth start process and by doing SO Congestion window
existence of alternate route. is also maintained. For congestion avoidance it
3. Many packet losses: The Congestion always leads yses Additive Increase Multiplicative Decrease or
to packet losses. In order to minimize the traffic AIMD technique. The main drawback for this
load, a congestion control solution needs to be variant is that it takes a complete timeout to dete
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a packet loss which offers a cost in higl€ongestion Adaptive AODV routing protocol CA-
bandwidth delay product links [8]. AODV is proposed whenever multimedia based
2. TCP Reno:Reno has the basic principle of Taho&raffic such as voice, audio, video or text is
of slow start and cross grain but adds an extm@ansmitted over the network. CA-AODV s
feature that the lost packets are detected earliemplemented so as to address the congestion issues
and when a packet loss occurs the pipeline is rainsidering routing overhead, delay and packet loss
emptied every time. An algorithm called fasThis protocol ensures the availability of altermati
retransmit is applied which states that wheneverr8utes along with the primary routes to reduce the
duplicate ACK'’s are received, it is taken as a sigiwuting overhead. Whenever while performing,
that the segment was lost and the segment wamsigestion is occurred in the primary route between
again retransmitted over the network withowource node and destination node, then the corterne
waiting for timeout. But this algorithm does nohode does the work of warning its previous node
work well for multiple packet losses. about congestion occurred and an alternate route is
3. TCP New Reno:New Reno is a modification of selected for transmission to the destination ndtés
Reno in which it is able to detect many packetigorithm is concerned for real time communications
losses. The TCP Reno has a basic principle and is useful for better performance in heavy icatf
such as slow start, congestion avoidance and fasdll.
re transmit. But it adds an extra feature called fa
recovery which allows multiple retransmissiondn [10], the TCP variants like TCP Reno, TCP New
The problem with this variant is it takes one RTReno, TCP Sack, TCP Vegas have been analysed,
to detect each packet loss. implemented and compared for three different types
4. TCP Sack: TCP Sack or TCP Selectiveof routing protocols. The routing protocols taken i
Acknowledgement is an extension of TCP Renconsideration are AODV, DSDV and DSR. The
TCP sack also has every the feature of the Rewarious performance metrics like throughput, packet
and Tahoe such as slow start, coarse graineéelivery fraction and end-to-end delay are cal@adat
transmission, fast transmit and fast recovery. dind by doing so we came to know that TCP Vegas is
works on the problems faced by TCP. New Renmetter than any other TCP variant.
namely detection and retransmission of lost
packets in one RTT. TCP Sack requires sudbue to the constant movement of nodes in MANET's,
segments which are have not been acknowledgeergy consumption is  higher due to the
cumulatively but to be acknowledged selectivelyetransmission of the packets and packet loss. The
A new packet is sent if there is no outstandingain objective in this paper is to ensure energy
segment. But the main disadvantage is in tledficiency in the network. In [11] an energy efé@ot
implementation of selective acknowledgement, based congestion control scheme (EECCS) is
is not an easy task. proposed to improve energy consumption and energy
efficiency of the mobile nodes. By the simulation
There are different proposed congestion contragsults it is found that the proposed scheme aebkiev
algorithms for MANET’s which are discussed asinimum energy, low packet loss, low end to end
following: delay, high packet delivery ratio and throughput.
The technique for MANET’'s called agent based
congestion control for AODV protocol is proposed. IAn agent based congestion control technique is
this method the mobile agents MA collects angroposed where the information about the network
distributes the information about network congeastiocongestion is collected and distributed by the reobi
This technique is proposed to avoid the congestionagents. This algorithm was proposed to avoid
ad-hoc networks. The main function of the MA istthaongestion in the network. The routing protocolduse
it starts form a node and moves to its adjacenenog@ AODV routing protocol in which the mobile agents
from time to time and updates the routing tabléhef moves through the network and updates the routing
node during its visitation. The node receives thable according to the node’s congestion statushBy
dynamic network topology with the support of thaimulation results it is observed that this techeiq
mobile agents. This technique reduces end-to-eatains high throughput and packet delivery ratithw
delay and tries to attain a high throughput andkeiac reduced delay and routing load as compared to other
delivery ratio. existing techniques.
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4. SIMULATION RESULTS Figure2 and figure4 shows the result of througtiput
The simulation study is done using the networR0 & 50 mobile nodes. The mobility speed is taken t
simulator NS-2 version for mobile ad-hoc networkse 25m/s for varying communication links 5, 10, 20
Simulator Parameters like Number of nodesnd 35. From obtained results, we can see that
Dimension, Routing protocol, traffic etc are givetthroughput gradually decreases as we go on

below: increasing the number of communication links in the
network. The decrease in throughput ratio in the
Simulator Used Ns-2. network indicates that there is congestion in the
Number of nodes 20 & 50 network and it has to be controlled for successful
Dimension of simulated arga 1000X1000 delivery of the data bits.
Routing Protocol AODV
Simulation Time 60 sec Figure3 and figure5 shows the result of througtiput
Traffic type TCP 20 and 50 mobile nodes with varying mobility speed.
Packet size 1000 bytes The mobility speed which has been taken during the
Mobility Model Random walK analysis is kept at variation of 25, 35, 45 and¥$s
Pause time Ssec with 10 communication links. From the results, st i
Speed Em/s seen that throughput decreases as we go on intgeasi

mobility speed. An increase in mobility speed

rlqlegrades the performance of the network. lllustrate
yncrease in delay with number of communicationgink

n the network. For better performance there must
ave minimum values of delay and maximum
FQroughput values.

The simulations are performed in 1000 x 1000 g
consisting of20 & 50 mobile nodes in the networ
The TCP packet size of up to 1000 byte is consder
for our analysis. The queue limit is set to 20 sk
to avoid frequent drop of packets. Here we a
creating congested network which we are doing so

increasing the number of transmission links ar‘@gm the aboye .result.s WE RN See as the parameters
mobility speed. We have measured the values . communication link and mobility speed are

throughput and delay given. Network gets congestgﬁ:reased we f'n.d that there_ s a change in the
when it has higher values for delay and lower v&lu efigrance metrigs. Thg metrlq throughput _Keeps on
for throughput ecreases as we go on increasing the mobility speed

and communication links in the network and delay fo
he network slowly goes on increasing. The above
esults show that network is a congested netwodk an

1. Throughput: This performance metric representét needs tg ‘be co_ntrolled. In the foIIovymg topie w
the total number of bits delivered to the highe‘i’m'o.o.Se the giaoritha yor th? congestion .contrml e
layers per second mobility models. The following model will try to

For performance evaluation the  followin
performance standards are used:

2. Delay: This metric indicates time taken by packeqecrease the cehgestion occurring in the network.
to travel from the source to the destination. 600 -
3. Packet delivery ratio:lt is the ratio of the number
of packets successfully received to the number o 400 - \
packets transmitted.
4. Packet drop ratio: The ratio of packet lost to the F—
total number of packets used in the network o 200 - THROUGHPUT
during one transmission phase is defined as pack %

UGHPUT

loss rate. oo
Below are some simulation results: 3 10 20 3
Figurel shows the traffic created in the mobilify o
the nodes. Number of nodes created in the networ NO OF COMMUNICATION NODES

are 50 and the communication links is 35. The delayFigure: 1 Throughput vs Congestion graph for
produced from the source to destination through the given number of communication links for 20
neighbour nodes. mobile nodes
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Figure 5. Delay vs Congestion graph for givel
number of communication links for 50 mobile
nodes.

5. The PROPOSED CONGESTION CONTROL
MODEL
The proposed model represents the congestion ¢«
algorithm for the mobility models i.e. random we
mobility model and levy walk mobility model. Tt
packet drop ratio and the threshold value for p&
drop ratio are calculated time to time dur
commencement of algorithm. The threshold va
can be received by callating the average values f
packet drop ratio in the algorithm. If the values
delay keeps ascending above the threshold leve
the value for throughput keeps descending b
threshold level then it is clear that our netwasl
congested, if itdoesn’t then it will be a stab
congestion free network. If the network is conge:
then it will calculate the buffer space, load ahe
available channel capacity in the network. When
congestion is controlled only then process woutgb
or else ve must consider that the congestion is cal
by some other type of attac
*k%kkkxkkx Starting Simulation : AODV-Cong-CErl #***#&&ixxx
hannel.cc:sendUp - Calc highestAntennaZ_ and distCST_

ighestAntennaZ_ = 1.5, distCST_ = 5508.0
ORTING LISTS ...DONE!

*xkxkxxkx End Simulation : AODV-Cong-Ctrl **xxx*sxxx

caustubh-ubuntu@ubuntu:~/Desktop/NS2/ns-allinone-2.35/ns-2.355

kkkkkkhkhkhhkhhhddhd Packet Drop Ratio khkkkkkkhkdhhhkhhhhd
* TCP Sent: 77 , TCP Received: 56

* PDR (Del): ©.727273 , PDR (Drp): 0.272727

khkkkktkhkkkkkkkdhdhkrdddbddhkbrddrrdrrdhrhddrddhkbrhbbrdkdhd

kkkkkkhkkhhhhhddhhhdk Throughput dhkkkkhkkkdhhkhkhhkdhhdhd
* Average Throughput [bps] = 1124.28

* StartTime = 3.13

* StopTime = 54.00

* Total bytes recd: 57200

AR KA AR R AR R AR AR R A AR AR AR R AT A AR A IR AR AR RS A AR AT A b F A%

khkkkktkkkkkkkhkdhd End_to_End Delay kkkkkbkkE kA AE AT * LK

* Average End-to-End Delay = 208.264 ms

khkkkkdkkkrdkdkkhkdhddkrdddbdddbrddrrddrhdrrddrdddbrdbbrddr

6. Future Work

In this paper we made the analysis of the conge
control algorithm by analysing its various parame
with 20 nodes and 50 nodes. But in our future v
we will dealing with various problems occurring
MANET congestion like common path for tv
sources how we can deal with such problems anc
develop a new algorithm which will control t
congestion dynamically by sending message tc
source node about seénd packets at less no rate t|
can be handled by the particular node which wi
result in developing more efficient MANET netwc
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