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Abstract 

In this paper we profound a new process of integration of three layers such as MAC layer (Medium Access Control) which is 

sub-layer of Data Link layer, Transport layer and Network layer and the linkage of DSR (Dynamic Source Routing) Protocol. 

The ultimate goal of using cross layer approach is to find efficient energy utilization and for reducing the link failure problem. 

This delay in the MAC layer is a problem and which is not discussed in our existing method. With the help of Contention RTT 

(Round Trip Time) and Congestion RTT, the delays in the MAC layer and Transport layer can be monitored and the average 

delays will be calculated, and obtain a threshold value for each and every hop. We define a parameter known as VCR (Variance 

of Contention RTT) to improve the throughput performance. We propose a novel mechanism known as Contention Window 

based Congestion Control (CWCC) Algorithm which eliminates the congestion problem. The performance of the proposed 

scheme is evaluated by ns-2 simulators and the simulation results show the improvements acquired through our approach in 

terms of speed, delay and throughput performance. 

Keywords: RTT, Link failure problem, Cross layer approach, Congestion RTT, Contention RTT  

_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Wireless Sensor Networks is the combination of wireless sensing and data networking. A Wireless Network is any type of 

computer network that uses wireless data connection for connecting nodes. It enables two or more computers to communicate 

using protocols .Wireless Sensor Networks (WSN’s) are used in a wide range of applications to gather, capture and analyze live 

environmental data. They are identified as one of the most important technologies in the 21st century. In this paper we unite three 

layers i.e, MAC layer, Transport layer and Network layer. MAC layer is a sub-layer of the Data Link Layer (DLL).MAC is 

responsible for the transmission of data packets to and from the network interface card. The basic function of MAC is to provide 

an addressing mechanism and channel access so that each node available on a network can communicate with other nodes 

available on the same or other networks. Transport layer provides end-to-end or host-host communication services for 

applications within a layered architecture of network components and protocols. Network layer is considered as the backbone of 

the OSI (Open System Interconnect) model. It provides data routing paths for network communications. Data is transferred in the 

form of packets. The Network layer responds to requests from the layer above it (Transport layer) and issues requests to the layer 

below it (Data Link layer). The software we use for simulation is Network Simulator version 2(Ns 2.34). 

II. LITERATURE SURVEY 

The researchers [1] aims at estimating the round trip time out of a packet at the TCP layer in a multi hop ad hoc wireless 

networks. The scholars [2] aim at providing the more accurate method of estimating the contention status. This paper also limits 

the window size from overshooting. The researchers [3] planned two mechanisms known as the TCP few (Fractional window 

increment) scheme and the ROBUST(Route –failure notification using Bulk-loss Trigger) policy to reduce the congestion-driven 

wireless ink loss and to suppress over-reactions induced by the aggressive TCP behavior. 

The acade  [4] proposed to decrease the packet losses and improve the TCP performance greatly in MANET, especially in 

high mobility circumstances. The researchers [5], suggests that based on the level of contention and as well as the throughput the 

amount of outstanding data in the network can be dynamically adjusted. The researchers [6] suggest that the performance gain 

increases by spatial separation of TCP connections. The researchers  [7] aims at making modifications to the ns network 
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simulator, which provides a powerful tool for evaluating ad hoc networking protocols and other wireless protocols and 

applications.  

The performance of DSR was very good at all mobility rates and movement speeds. [8] V.Jacobson aims at avoiding the 

congestion. The final output shows fair sharing and allocation. 

III. EXISTING METHOD 

 Round Trip Time (RTT): 

RTT also called as the round trip delay, is the time required for a signal pulse, or a packet to travel from specific source to a 

specific destination and back again. In this context, the source is the computer initiating the signal and the destination is a remote 

computer or system that receives the signal and retransmits it. The value of RTT is not measured accurately in the existing 

method. RTT is estimated more accurately with the help of input from routing layer. 

 Dynamic Source Routing Protocol (DSR): 

In DSR, each source determines the route to be used in transmitting its packets to selected destinations. DSR has three functions: 

Routing Error, Routing Request and Routing Reply. The DSR protocol sends the Route Request packets and to receive the Route 

Reply packets from the destination. By using the formula mentioned below, link failure problem will be reduced. 

Srtt = ROUTE REPLY – ROUTE REQUEST 

rttvar = srtt/2 

The source comes to know about the route failure problem through the DSR protocol. Due to this, there is no retransmission of 

packets. Current measurement of rtt is used to learn new value of srtt & rttvar for each hop. Simulation result shows the faster 

convergence to true value of rt0. 

Average delay and number of re-transmission is reduced by increasing number of hops due to this throughput is increased. 

Throughput performance is improved in simulation results. 

 Link Failure Problem: 

A Link Failure typically appears as a period of consecutive packet loss that can last for many seconds, followed by a change in 

delay, after the link is re-established. Packet gets lost for two reasons: 1.They are damaged in transit or 2. The network’s 

congested and somewhere on the path there was insufficient buffer capacity. Packet loss occurs in the wireless link between two 

nodes if the link capacity becomes less than the rate of flow of packets. Packet losses cause performance degradation. 

Minimizing or eliminating packet loss is necessary for getting the best performance out of our wireless networks. 

IV. PROBLEM DEFINITION 

MAC layer mainly focuses on energy efficiency. There are four major sources of energy wastage at the MAC layer. They are 

collisions, idle listening, over-hearing and control packet overhead. 

1) COLLISION: When two or more WSNs nodes within each other’s transmission range transmit at the same time, collision 

occurs. Collision wastes energy because the collided packet becomes corrupt and requires re-transmission. All information 

is lost. 

2) IDLE LISTENING: Another source of wasting energy occurs where a node listens to the channel hoping to receive some 

data. It can results in high energy wastage in event driven applications, where nodes are awake to relay data in while no 

event occurs. 

3) OVERHEARING: It is the third source of energy wastage identified in WSNs where nodes receive and analyze packets that 

have a different destination address. WSNs with high network degrees and heavy traffic are mostly affected by this 

phenomenon. 

4) CONTROL PACKET OVERHEAD: All frames containing protocol information and not application data. Energy for 

transmitting and receiving these frames is considered to be wasted. 

 PROBLEM IN TRANSPORT LAYER: 

The main disadvantage in the transport layer is the routing issue. It means that when there are multipath paths between source 

and destination, a route must be chosen. The network layer deals with the problem of congestion. 

Minimizing the collision is the crucial element in the design and operation of networks. 

Congestion affects the two vital parameters of the network performance. 

 THROUGHPUT:  

Network Throughput is the rate of successful message delivery over a communication channel. Three factors conspire to erode 

the effective throughput. They are 1) distance 2) TCP window size and 3) packet loss. These factors lower the effective 

throughput, which in turn lowers the network performance. 
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 DELAY:  

It is an important design and performance characteristic of a computer network. The delay of a network specifies how long it 

takes for a bit of data to travel across the network from one node or endpoint to another. When one or more packets enter an area 

than can be processed, delays increases and performance decreases. 

There is no complete prevention of congestion. In existing method, they did not discuss about the losses in the MAC layer. 

V. PROPOSED METHOD 

The link failure problem can be overcome by using cross layer approach and DSR. The DSR protocol is used because the source 

itself chooses the path to transfer the data to destination and it sense the ROUTE-REQUEST packet from source and to receive 

the ROUTE-REPLY packet from destination. Cross layer approach makes use of both routing and MAC layer information to 

reduce congestion, increase packet delivery ratio and minimize the energy usage. 

 CROSS LAYER APPROACH: 

Cross layer design may be defined as the “the breaking of OSI hierarchical layers in communication networks or protocol design 

by the violation of reference layered communication architecture. This includes merging of layers, creation of new interfaces or 

provides additional independencies between any two layers. 

The benefits of using cross layer information indicate that cross layer design can be used to enhance the performance of WSN’s. 

 
Fig 1. Cross layer design 

In this paper, we merge three layers i.e Data link layer, network layer and transport layer. The main goal of cross layer design 

is for efficient energy utilization. It can be used to share knowledge about the layer state and the conditions proved to be a 

promising paradigm for enhancing the performance optimization of Wireless Sensor Networks (WSN’s). Substantial gains in 

throughput, efficiency and QoS can be achieved through cross layer design. 

 TRANSMISSION DELAY: 

Transmission delay (or store-and-forward delay, also known as packetization (delay) is the amount of time required to push all of 

the packet's bits into the wire. In other words, this is the delay caused by the data-rate of the link. Transmission delay is a 

function of the packet's length and has nothing to do with the distance between the two nodes. This delay is proportional to the 

packet's length in bits. 

 QUEUING DELAY: 

At the queue, the packet experiences a queuing delay as it waits to be transmitted onto the link. 

The queuing delay of a specific packet will depend on the number of other, earlier-arriving packets that are queued and 

waiting for transmission across the link. The delay of a given packet can vary significantly from packet to packet. If the queue is 

empty and no other packet is currently being transmitted, then our packet's queuing delay is zero. 

On the other hand, if the traffic is heavy and many other packets are also waiting to be transmitted, the queuing delay will be 

long. We will see shortly that the number of packets that an arriving packet might expect to find on arrival is a function of the 

intensity and nature of the traffic arriving to the queue. Queuing delays can be on the order of milliseconds to microseconds in 

practice. 

Contention RTT is used to monitor the delay on MAC layer. The delay includes contention delay. The network layer is 

combined while monitoring the delays. 



A New Cross Layer Approach for Energy Aware Link Error Prediction in Wireless Sensor Networks (WSN’S)  
(IJSTE/ Volume 3 / Issue 01 / 047) 

 

 All rights reserved by www.ijste.org 
 

270 

*Avg = transport layer delay- MAC layer delayWe define a parameter called the VCR which is known as the VARIANCE OF 

CONTENTION RTT. This is used for calculating the mean and variance. 

The following formulas are used: 

1) Ek= Ek-1 X (k-1) + CRnew / k for k < n 

2) Vk=( ( Vk-1+ E2
k-1)X (k-1)+ CR2

new / k)- E2
k for k < n 

3) Ek = Ek-1 + ( CRnew- CRold )/ n for k>=n 

4) Vk=( ( Vk-1+ E2
k-1)X n + CR2

new- CR2
old/ n) – E2

k for k>= n 

Where, 

k= sampling sequence 

n= maximum number of samples 

CR= Contention RTT 

Ek= Expectation of CR 

Vk= Variance of CR 

CRnew = New Value of CR 

CRold =  Old Value of CR 

When Vk is newly obtained, we calculate the value of VCRH by dividing the value of VCR by the number of hops. VCRH is 

defined to estimate the degree of link contentions. 

We place a threshold parameter called the VCRH_th. If the value of VCRH is greater than the VCRH_th the effect of 

contention in the network is considered to be severe. 

VI. SIMULATION RESULTS 

The simulation tool used here is the Network Simulator version 2. (Ns2.34). We obtain various results. The Ns2 takes the TCL 

script as input and produce the NAM file as output. Here we obtain various NAM output for the specified parameters such as 

congestion window, average delay, overhead, packet loss, energy and throughput. 

 
Fig. 2: Congestion Window 

The comparison between Congestion window and time is shown in fig.2 and congestion is controlled in this graph. 

 
Fig. 3: Average delay 
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Average delay and nodes are compared in fig.3 which reduces the delay in the three layer. 

 
Fig. 4: Overhead 

Fig 4 compares the control overhead with the nodes. The graph results shows reduction in overhead performance.  

 
Fig. 5: Packet loss 

Packet loss is reduced in fig.5 .This graph compares the percentage of packet loss and nodes 

 
Fig. 6: Energy 

This graph compares the energy consumption and nodes in fig.6. the energy consumption is reduced.

 
Fig. 7: Throughput 

Average throughput and nodes are compared in fig 7. The simulation graph shows greater throughput performance. 

 
Fig. 8: Packet Delivery Ratio 
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Packet Delivery Performance increased in fig 8.the graph compares the packet delivery ratio and nodes 

VII. CONCLUSION 

The problem of congestion and link failure is avoided by the use of DSR protocol and cross layer approach. The Simulation 

results showed better performance in terms of throughput, speed. Our proposed mechanism focuses on recovery of link failure, 

congestion control and higher throughput. 

VIII. FUTURE WORK 

Our future work includes a comprehensive consideration of mobility prediction algorithm and cluster based approach. This 

approach enhances the fast gathering of data from sensor nodes and to prolong the lifetime of the network. 
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