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Abstract: Congestion in MANETs occurs due to limited availability of Resources, Congestion causes problems such as packet loss, 
transmission delay and bandwidth degradation leads to wastage of energy and time. In MANETs Routing may let a Congestion 
happen which is detected by congestion control but recovery from results in longer delay and many packet loss and High overhead if a 
new route is required. Congestion is the main problem especially in large scale transmission of heavy traffic such as multi-media data 
.because of congestion there is a reduction in throughput and thus negative impact of packet loss in the service quality is more 
significant. Routing protocols such as DSR, AODV etc. are not congestion aware and adaptive. Routing protocols which are adaptive 
to the congestion status of mobile adhoc network can greatly improve the network performance by increasing throughput and low end 
–to-end delay.  
 
This paper has made a survey on awareness and adaptive Routing protocols for minimization of congestion in MANETs. 
 
Index Terms: mobile ad-hoc network, routing, Congestion, congestion-aware, congestion-adaptive, DLAR, CDAV, 
CARP. 
 
 

1. INTRODUCTION 
Mobile Ad-hoc networks are self-organizing and self-configuring multi-hop wireless networks, where the structure of 
the network changes dynamically. This is mainly due to the mobility of the nodes. Congestion occurs in ad-hoc networks 
with limited resources. In such a network, packet transmission frequently suffers from collision, interference, and fading, 
due to shared  

radio and dynamic topology. Transmission errors burden the network load. Recently, there is an increasing demand on 
supporting multimedia communications in ad-hoc networks. The massive real-time traffics are in bursts, bandwidth 
intensive, and congestion liable. Congestion in ad-hoc networks leads to packet loss, band-width degradation, and 
essential wastage of time and energy for congestion recovery. Congestion-aware routing protocol can preemptively 
settle congestion through bypassing the congested links.  

Since mobile nodes have limited transmission capacity, they mostly intercommunicate by multi-hop relay. Multi-hop 
routing is challenged by limited wireless bandwidth, low device power, dynamically changing network topology. To 
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overcome these problems, many routing algorithms in MANETs were proposed. Network is a collection of mobile nodes 
which forms a temporary network without the help of central administration or standard support devices regularly 
available in conventional networks. Mobile ad-hoc wireless networks have the ability to establish networks at anytime, 
anywhere to possess the assurance of the future. These networks do not depend on normal hardware because it makes 
them ideal candidate for rescue and emergency operations. 

The general causes of congestion are:  

1. The throughput of all nodes in a particular area gets reduced because many nodes within range of one another attempt 
to transmit simultaneously, resulting in losses.  

2. The queue or buffer used to hold packets to be transmitted may overflows within a particular node. This is also the 
cause of losses.  

Routing protocols for MANET can also categorized as congestion-unadaptive routing and congestion adaptive routing. 

The congestion non-adaptive routing protocols, leads to the following difficulties:  

1.1 Extensive delay: Most of the congestion control mechanism takes much time for detecting congestion. 
Sometimes the usage of new routes in some critical situations is advisable. The main problem is the delay stirring for 
route searching in on-demand routing protocol.  

1.2 More Overhead: Congestion control mechanism takes effort for processing and communication in new routes 
for discovering it. It also takes effort in multipath routing for maintaining the multi-paths, though there is another 
protocol.  

1.3 Heavy packet losses: Once the congestion is detected the packets may be lost. Congestion control solution is 
applied either by decreasing the sending rate at the sender, or dropping packets at the intermediate nodes or by both 
methods to decrease the traffic load. Due to high packet loss rate, small throughput may be occurred. 

This survey gives an overview of existing approaches that attempt to provide some congestion adaptive routings 
algorithms in mobile ad hoc networks. 

 
2. ALGORITHM 

 
2.1 Congestion Aware Distance Vector (CADV). 

 
CADV[1] is an proactive routing protocol based on distance vector routing protocol, CADV measures congestion at the 
next hop based on estimated Expected delay, Every host estimates the expected delay based on the mean of delay for all 
data packets sent in a past short period of time. E [D] estimates the time a newly arrived packet has to wait before it is 
sent out. In CADV, Routing decision is made based on the distance to the destination(number of hops)  as well as the 
expected delay at the next hop. CADV tries to balance traffic and avoid congestion by giving priority to a route having 
low expected delay. 
 
 
      
 
 
 
 Fig1: CADV ROUTING MODULE COMPONENTS. 
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A CADV routing module consists of three components. 
1. Traffic Monitor monitors traffic going out through the link layer. Currently it keeps track of the average delay for 
sending one data packet in recent period of time. The time period is specified by the route maintenance component. 
2. Traffic control determines which packet is the next to send or drop, and reschedules packets if needed. At present, it 
supports a drop tail FIFO queue and provides functionality to re-queue packets. 
3. Route maintenance is the core component. Its functionalities include exchanging information with neighbors, 
evaluating and maintaining routes, managing the traffic monitor and traffic control components. 
  
CADV may improve the route quality, the issues of long delay and high overhead when a new route needs to be 
discovered  remain unsolved, CADV is not congestion adaptive, it offers no remedy when an existing route becomes 
heavily congested. 
 
2 .2 Dynamic Load-Aware Routing (DLAR) 
DLAR[9] is a single path, on-demand  routing  protocol based on DSR. DLAR uses the number of packets buffered in 
Queue of intermediate node as primary route selection criteria and DLAR build routes on demand. 
It has following Phases: 
Route Request Phase: 
To discover a route to destination, source send the ROUTE REQUEST packet ,when intermediate nodes receives a 
ROUTE REQUEST packet ,they create entry <source, destionation, previoushop> in Routing table and broadcast 
ROUTEREQUEST packet by attaching their load information. 
Route Reply Phase: 
During Routing Reply phase, the destination waits for an appropriate amount of time in order to learn all the possible 
routes and their Quality. when destination node accepts duplicate ROUTEREQUEST packets received from different 
previous nodes, then destination chooses the least loaded route and sends a ROUTEREPLY packet back to the source. 
Data Transimission Phase: 
During Active data transmission, intermediate nodes periodically piggyback their load information on data packets. 
Destination node can thus monitor the load status of the route, if the route is congested a new route is selected to replace 
the overloaded path. 
New Route Discovery Phase: 
This Phase is similar to the initial route discovery process except that destination floods the packet to the source, the 
source upon receiving route request packets selects the best route in the similar way as the destination and then source 
doesn’t need  to send a route replay, it simply sends the next data packet using the newly discovered route. 
DLAR protocol is similar to CADV. The difference being that a node with low routing load is favored to 
be included in the routing path during the route discovery phase. 
Techniques used for Best Route selection in DLAR 
 

Technique1 Technique2 Technique3 
It simply 
adds the 
routing load 
of each 
intermediate 
node and 
selects the 
route with 
the least 
sum. If there 
is a tie, the 
destination 
selects the 
route with 
the shortest 
hop distance. 

It uses the 
average 
number of 
packets 
buffered at 
each 
intermediate 
node along 
the path.The 
shortest 
delay can be 
used as a tie 
breaker if 
needed. 

It considers the number of 
congested intermediate 
nodes as the route 
selection metric. 
Basically, it chooses the 
route with the least 
number of intermediate 
nodes that have their load 
exceeding the threshold  
value. 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 3, March 2014, Pg: 142-147 

Ashwini G S, IJRIT  145 

 

When there 
are still 
multiple 
routes that 
have the 
least load 
and hop 
distance, the 
path that is 
taken by the 
packet which 
arrived at the 
destination 
earliest 
between 
them 
is chosen. 

 
2.3 CONGESTION AWARE ROUTING PROTOCOL (CARP) 
 
CARP[6] is an on-demand routing protocol that aims to create congestion-free routes by making use of information 
gathered from the MAC layer. CARP[7]employs a combined weight metric in its standard cost function to account for 
the congestion level. In CARP we adapt the idea from the Adhoc On-Demand Multipath Distance Vector Routing 
(AOMDV) to discover  multiple paths. We now 
 
 
Calculate the node weight metric NW which assigns a cost to each link in the network and select maximum throughput 
paths, avoiding the most congested links. The NW for the link from node i to a particular neighboring node is calculated. 
NW= (Lq*Drate)/(OHMac*Davg) Where  Lq is the Link Quality, Drate is the Data rate,OHMac is the MAC Overhead 
and Davg is the average end to end delay. 
2.3.1 Estimation of  Link Quality(Lq),Data rate(Drate),MAC Overhead(OHMac),end to end dealy(Davg). 

A. Link Quality(Lq): 

 
Where Pt is the transmission power,   is the wavelength carrier,d is the distance between sender and receiver and Gt & 
Gr are the unity gain of transmitting ang receiving omni antennas. 

B. Data rate(Drate): 
Drate=Dsize/Cdelay 
Where Dsize is the Data size and Cdelay is the channel delay. 
C.  MAC Overhead (OHMac): 
                  
OHMac=Cocc+tacc  
Where Cocc is the channel occupation due to the MAC contention its calculated as the sum of time consumed on 
RTS,CTS and SIFS period and tacc is the time taken due to the access contention. 
 
 
CARP[9] working Procedure 
For example consider route 
S             X              Y             Z             R 
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Route Request Phase 
 
In CARP, source node floods a RREQ packet,when the intermediate nodes receives the RREQ packet each node 
calculates their node weight metric and then broadcast the RREQ to next neighbor node along with its node weight 
metric. 
 
Route Reply Phase 
 
Destination R sends a Route reply(RREP) packet along with the total node weight to the immediate upstream node Z 
and Node Z calculates its cost C using equation(6).In the same way,all intermediate nodes calculates its cost. 
 
CWz= (NWx+NWy+NWz)-(NWx+NWy) 

On receiving the RREP from all the routes, the source selects the route with minimum cost value. 
 

3. PROPOSED ALGORITHM 

 
Fig 2: Proposed Routing Algorithm 

 
Bypass congestion adaptive routing (BCRP) protocol is on-demand routing protocol, it consists of components such as 
congestion monitoring, Route Discovery, Bypass route discovery, traffic splitting. It tries to prevent congestion from 
occurring in the first place. BCRP uses additional paths (called “bypass”) to reduce packet delay, but tries to minimize 
bypass use to reduce the protocol overhead. Traffic is split over the bypass and the primary route probabilistically and 
adaptively to network congestion. Hence power consumption is efficient because traffic load is fairly distributed and 
congestion is resolved beforehand and, consequently, BCRP enjoys a small packet loss rate. 
 

4. CONCLUSION 
 

In this paper we made a survey on congestion aware and adaptive routing protocols for MANETs. The proposed method 
is to by using bypass path routing  concept we design protocol in such way that traffic is split over the bypass and 
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primary routes probabilistically and dynamically based on the current network congestion  situation so congestion is 
subsequently better resolved. 
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