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ABSTRACT 

Improving energy consumption is major challenge in wireless 

sensor network (WSN). In this paper, we suggest a solution of 

this problem by introducing priority based media access 

control (MAC) protocol to transmit data among sensor nodes 

in the network. This priority based MAC protocol solves the 

problem of applications where critical data is sent first over 

the network than the other non critical data. This priority 

based MAC protocol uses modified IEEE 802.15.4 beacon 

frame. We add priority bit in beacon frame, by setting this bit 

we decide which data is critical. We propose a solution by 

introducing a protocol which is Energy consumption 

improvement by priority (ECIP-MAC) protocol. Whenever all 

sensor nodes send their data to base station, the base station 

can easily recognize which data is to be critical according to 

their priority bit. If we receive more than one same priority bit 

by different sender nodes, at this situation we apply priority 

based algorithm to remove this type of problems.  

This priority based MAC protocol gives better improvements 

in energy consumption, throughput and efficient end to end 

data transmission as compare to other MAC protocols. 
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data, Non critical data. 
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1. INTRODUCTION 
Wireless sensor network is the collection of different sensor 

nodes which are able to interact with each other in a physical 

environment. There are several reasons of energy wastage in 

wireless sensor network (WSN) like idle listening, collision, 

overhearing, control packet overhead[1] etc, to resolve these 

kind of problems there are many solutions given by 

researchers but MAC protocol is one of the best solution to 

reduce energy consumption. Sensor nodes are distributed in 

network and they powered by batteries so increasing life time 

of battery is major issues in WSN based applications. 

Following are the important attribute to define a good MAC 

protocol are scalability and adaptability to change in topology, 

energy efficiency, throughput, fairness and bandwidth 

utilization.  

To improve energy efficiency we use low duty cycle 

operations in MAC layer protocol[4]. The concept of low duty 

cycle is to putting nodes into sleep and wake-up state 

periodically. In some applications of wireless sensor network 

(WSN) like underwater application, environmental 

monitoring, smart space, fire monitoring, medical system, 

military application, robotic exploration etc., it is require to 

send some critical data first, so to solve this problem we 

propose a solution of modified IEEE 802.15.4 beacon 

frame[7]. Source node and all other nodes between source to 

sink should transfer critical data faster than non critical data 

by specifying these critical data as high priority data over 

other data by using priority based algorithm and transmit 

these data first then other data. These critical data are selected 

by priority bit of beacon frame. By this procedure sender node 

reside in sleep mode more and this will lessen energy 

consumption.  

To implement this we have studied various energy efficient 

MAC protocols like S-MAC [3], X-MAC [4], T-MAC [5], B-

MAC [2]. 

2. ECIP-MAC 
ECIP-MAC protocol is use to reduce energy consumption by 

using modified beacon frame format of IEEE 802.15.4.  

2.1 Format of Modified Beacon Frame 
We divide frame format into two parts[10]. First is sender 

beacon frame and second is receiver beacon frame. 

2.1.1  Sender Beacon Frame 
It has specific priority bit field, by which sender nodes can 

intimates their packets priority to receiver nodes. If priority bit 

is 1 it is critical data. If priority bit is 0 it is consider as non 

critical data. By this a receiver can identified which is higher 

priority data. If receiver receives more than one beacon 

frames then it selects the nodes which has priority bit 1. 

Higher priority data or critical data is send faster than non 

critical data. NAV field is used to define amount of data that 

we wish to transmit over the network. 

2.1.2 Receiver Beacon Frame 
There are two works of this beacon frame which is done 

simultaneously. The first work is to acknowledge previously 

received data packets and the second is to give notification to 

sender, to receive more data. So when sender receives, 

receiver beacon frame, sender is ready to send more data to 

receiver. 

3. DATA TRANSMISSION BASED ON 

PRIORITY BIT 
Here this protocol is based on priority data transmission[10]. 

In Wireless sensor network some application is required to 
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send some critical data first. So for this type of application we 

use concept of priority based data transmission. This protocol 

use priority bit in beacon frame. If this bit is 1, it is critical 

data. If it is 0, it is non critical data so critical data is 

delivering as soon as possible to receiver. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Data Transmission Among sender and receiver  

4. PRIORITY BASED ALGORITHM 
The algorithm is divided into these steps. 

Step1:Set-up phase- All sensor nodes are ready to transmit 

their data to destination node. Before this they add beacon 

frame with data packets and the priority bit of this beacon 

frame is decided by following steps. 

Step2: At source node- Several node transmit their data by 

setting their priority bit to 0 or 1. If data is more critical then 

priority bit set as 1 otherwise less critical data is coming and 

priority bit set as 0. 

Step3: At receiver node- As per priority bit of beacon frame 

we perform following steps. 

1. If we get higher priority data then we send this data 

over the channel.  

2. If more than one data nodes are received with same 

priority that is 1, then we apply first in first out 

(FIFO) algorithm. We implement this algorithm by 

using counter on every incoming data packets. 

Lower the counter value higher the priority.  

5. CONCLUSION 
In this paper we improve energy consumption by using ECIP-

MAC protocol. This protocol is based on the concept of 

priority based data transmission. In this paper we improve 

energy consumption by using ECIP-MAC protocol. In this 

paper we improve energy consumption by using ECIP-MAC 

protocol. This protocol is based on the concept of priority 

based data transmission. To perform priority based data 

transmission we propose modified data frame of IEEE 

802.15.4. In this frame format we add specific field which is 

called priority bit. If this bit is set to 1 if the data is more 

critical and if it is o it considered as non critical data. 

Basically this approach is used in the applications where some 

critical data need to send first over the channel. These data is 

produce by some events which are identifying by sensor 

nodes. ECIP-MAC protocol use concept of periodic sleep and 

wake-up schedule so receiver wake-up periodically and 

receives sender beacon frame and sends this frame to 

destination node. Receiver performs all these operations by 

priority bit of sender node. Here one problem done at receiver 

side is that if it receives more than one data packets with same 

priority than we solve this problem by applying first come 

first serve algorithm. This algorithm is implemented by using 

counter bit of receiver beacon frame. Lower the counter value, 

higher the priority to send over network. So ECIP-MAC 

protocol improves energy efficiency, end to end data 

transmission, collision avoidance and throughput.  
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Fig 2: Sender beacon frame format 
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Fig 3: Receiver beacon frame format 
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