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Abstract:  wireless  adhoc networks  are potential area of research in  telecommunication over infrastructure 

less networks wherein most of devices are power operated.Infact power is an important but scare resource in 

mobile environment necessitating a design of a protocol that not only saves the battery life but also maximizes 

the life time of participating  node in a network. In this paper we propose a new protocol called Best Gateway 

Routing Protocol (BGRP) for MANET whose objective is to maximize the power saving and lifetime of a node. 

The proposed routing algorithm (BGRP) selects best gateway node and sends the data packet to that node 

where we have the maximum probability reach to the destination whereas the existing protocols send data 

packet to entire ad-hoc network.   
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I. Introduction 
Mobile adhoc networks are multi hop wireless networks that result from the cooperative engagement of a 

collection of mobile hosts without any centralized access point and infrastructure. The various nodes can 

directly communicate only when participating nodes are located within each other’s radio range. If the 

destination node is outside the radio range of the sender node, then the message is sent through a hop node 

between the two. In fact, the hop node is a mobile node that falls into the overlapping zone of both the sender 

and destination nodes. It may be noted that due to the limited transmission range of wireless network interfaces, 

multiple network hop may be needed for one node to exchange data with another across the network. The 

mobile nodes in the MANET dynamically establish routes among themselves to form their own network in an 

adhoc fashion so that the users can move anywhere and at anytime. Consequently, such networks have 

dynamically, sometimes rapidly changing, random, multi hop topologies which are composed of relatively 

bandwidth-constrained wireless links, limited battery power etc. Therefore, the objective of mobile ad hoc 

networking is to support robust and efficient operation in mobile wireless networks by incorporating routing 

functionality into the mobile nodes.   

 

II. Power Routing Protocols-A Literature Review 

Mobile ad hoc network nodes are power operated and they are settled in such environment where information 

needs to be relayed from one point to another point in the absence of a base station and sometimes may be 

impossible to retrieve the nodes in order to charge the batteries. Therefore, network nodes need to be power 

saving so that the battery life and the network lifetime can be maximized and for what it is important to 

minimize the power consumption. However, maintaining an ad hoc network is a significant technical challenge, 

especially in ensuring the life-span of the network. This is because the nodes are limited in terms of resources 

and power capacity. These characteristics impose restrictions on the network, such as the connectivity of the 

nodes and the efficiency of packet transmissions. Among all characteristics, the limiting capacity of battery 

power of nodes can be counted as the most critical issue. Since there is a need to conserve energy so that battery 

life is maximized is important, it is obvious that energy efficient algorithms should be implemented algorithm in 

place of the conventional routing. In the conventional routing algorithm, connections between two nodes are 

established between nodes through the shortest path routes [1]. It is unaware of energy budget and thus results in 

a quick depletion of the battery energy of the nodes along the most heavily used routes energy of the nodes, 

there are various routing algorithms and schemes designed to select alternative routes[1][18]. These algorithms 

and schemes are collectively known as ‘power-aware routing protocols’ and an example of a better choice of 

routes selected is one where packets get routed through paths that may be longer but conserve battery energy 

less.  One point to note is that the power aware routing protocols are not necessary new routing protocols but 

just modifications to or incorporated in the current ad hoc network routing protocols like DSR, TORA, and 

AODV.  There are exist the number of power routing protocols such as –Minimum Total Power Protocol, 

Minimum Batter Cost Routing ,Power Aware Source Routing, Online Power Routing Protocol, Power Aware 
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Localized Routing Protocol and Power Aware Routing Protocol[3][16]. These power routing protocols are used 

to maximize the battery power of a mobile node. Some of them are listed below: 

A. Minimum Total Power Protocol(MTPR): 

MPTR  is a Power routing protocol that select the next node on the basis of shortest path, which node has the 

minimum distance from the existing node that node will be act as the next node. This protocol minimizes the 

total transmission power consumption for sending the data packet from source node to destination node 

although maximum numbers of nodes are participating for data transmission. In MTPR the total transmission 

power for route R is PR, then the route can be obtained from PMPTR=minR€S PR  where S is the Set 

containing all possible routes. Due to the fact that transmission power scales with transmitted distance as d2 to 

d4 depending on environmental conditions, this routing approach will in most cases tend to select routes with 

more hops than others. Thus, more overhead may be wasted network-wide since more nodes are now involved 

in routing, as all nodes that are neighbors to these intermediate nodes will also be affected. It follows the 

following steps: 

1. Calculate the total transmission power for all routes between source and destination. 

2. Select the route with minimum total transmission power among all routes 

However, this protocol suffers from following drawbacks. 

1. The network will be congested 

2. More number of nodes has to participate in forming a routing path 

3. It will always select its nearest neighboring node 

 

B. Minimum battery cost routing (MBCR): 

MBCR: It utilizes the sum of the inverse of the battery capacity for all intermediate nodes as the metric upon 

which the route is picked. It follows the following steps: 

1. Find the total battery cost for each route from source to destination 

2. Select the route for transmission which having minimum total cost among all routes. 

If all nodes have similar battery capacity, it will select shorter hop route. It prevents hosts from being overused, 

increasing lifetime. However, since it is the summation that must be minimal, some hosts may be overused 

because a route containing nodes with little remaining battery capacity may still be selected. However, this 

protocol suffers from following drawbacks. 

1. Some nodes will be overused 

2. It may happen that one path is congested in the network while others path to the same destination are 

free 

 

C. Min-max battery cost routing(MMBCR):   
MMBCR treats nodes more fairly from the standpoint of their remaining battery capacity. Smaller remaining 

battery capacity nodes are avoided and ones with larger battery capacity are favored when choosing a route[27]. 

It follows the following steps: 

1. For each route, select battery cost function which having maximum value among all nodes in the route. 

2. Now select the route with minimum battery cost among all routes. 

In this algorithm, instead of summing the battery cost function of all nodes of the individual routes, the battery 

cost is selected which is maximum among all nodes of route.The existing routing protocols for power saving 

suffer from drawbacks such as network congestion, network wide flooding, bandwidth constraints, delay, 

greater load on radios, processing overheads, busy network and selection of route containing nodes with little 

remaining battery capacity etc. In this paper a new approach for routing scheme is being proposed that not only 

overcomes the shortcomings of existing routing protocols but also provides loop avoidance, minimizes channel 

overhead and increases the scalability of the network. 

 

III. Proposed Algorithm 

The Proposed Best Gateway Routing Protocol (BGRP) employs a table called gateway table. This table stores a 

value count for its neighbor and selects the next node which has the maximum count value among all its 

neighbors.  This algorithm uses three functions: create table ( ), send packet () and receive packet ().The 

algorithmetic detail of their functions is given below:  

Createtable( ): This function carries the gateway table for Current-Node. 

Input: Current _Node 

Output: Gateway Table 
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  Step: 1. Sends a gateway_count_packet to all     

              it’s neighboring nodes . 
          2. For Every node N which get the 

              gateway_count_packet  

  { 
    2.1Extract the list of nodes which are   

  neighbor of Current_Node  from the                                

gateway_count_packet  and say it                       List-1. 
   2.2 Find list of all the neighbors of  

         node  N and say List-2. 

          2.3Calculate count = No of entries which   
   are in List-2 but not in List-1. 

         2.4 Send the value of count to the  

  Current_Node . 
   } 

3  Create  gateway table using the value of count received 

from all it’s neighbors.  
   4. Stop. 

Table 1: Gateway table for current node 

Send Packet( ) : Sending data packet from Current_Node 

Input: Sender,Receiver 

Output: Forward Packet to Next Node 
1. Create gateway table of the Current_Node. 
2. Select a node which has the maximum count in the 

gateway table. 

3. Send data packet to the selected node. 

Table 2: Sending packet from current node 

 This algorithm actually uses the above algorithm to find the gateway table and then select best node from that 

table. 

Receive Packet( ) : Forward the data packet from Current Node. 

Input: Data Packet 

Output: Send ACK  to sender 
1. Find the Destination_Node from the data packet 
received. 

2. If(Destination_Node = Current_Node) Then 

{ 
2.1 Send ACK = Success to the sender node of data packet 

} 

Else 
{ 

       2.2   Send data packet using createtable( ). 
} 

3. Stop. 

 

Table 3: Forward data packet  from current node 

The Energy consumption for sending data   from source node to destination node will be sum of square of 

distances between all the intermediate nodes in the path. 

IV. Simulation Design & Implementation 
BGRP protocol has been  implemented using three sample adhocs: adhoc1,adhoc2 and adhoc3 where adhoc1 

comprises of nodes  1,2,3and 4,adhoc2 comprises of nodes3,4,5 and 6,adhoc3 comprises of nodes4,6 and 7. 

 
Figure 1: A sample network of three adhoc 

The distance among the nodes has been generated randomly(see table1) .The table1  contains the distance 

between  the nodes represented by the cell Cij where  i and j are node numbers listed in the rows and columns 

respectively. Empty entries in the table indicates that there is not any direct edge between the two node. 
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Node 

No 

 1 2 3 4 5 6 7 

1  15 18 20 -- -- -- 

2 15 -- 10 18 -- -- -- 

3 18 10 -- 12 10 15 -- 

4 20 17 12 -- 25 12 10 

5 -- -- 10 25 -- 14 -- 

6 -- -- 15 12 14 -- 18 

7 -- -- -- 10 -- 18 -- 

Table 4: The Distance Between  Different  Nodes 

Let us consider that a data packet is sent from Node-1 to Node-7 using MTPR. As the distance between Node-1 

and Node-2 is minimum among all the neighbors of Node-1 (Nodes directly reachable from Node-1) thus packet 

is sent from Node-1 to Node-2. Similarly distance between Node-2 and Node-3 is minimum among all the 

neighbors of Node-2 and therefore packet is sent from Node-2 to Node-3. Following this way packet follow the 

path 1-2-3-5-6-4-7 and finally reaches to Node-7.Thus,the route followed by the packet from Node-1 to Node-7 

using MTPR is shown in figure2. 

 
Figure 2: Packet move from Node-1 to Node-7 using MTPR 

We know that in MTPR, transmission power PR for a route R scales with transmitted distance as d
2
 to d

4
 

depending on environmental conditions. Here we are considering it as square of the distance i.e.: 

Transmission Power PR = k (distance)
2
 

Where k is the constant and depends upon environment. So the power consumption in sending a packet from 

Node-1 to Node-7 will be (Assuming k=1)  

Figure-3 shows the total consumption of energy for  sending data packet from Node-1 to Node-7 using MTPR.  

Transmission Power PR =(15*15 + 10*10+10*10+14*14+12*12+10*10) = 865 units. 

 
Figure 3: Energy consumption using MTPR. 

In the case of the Proposed Best Gateway Routing Protocol (BGRP) for  transmission of data packets from 

node1 to node 7. It selects the next node which has the maximum count value among all its neighbors.    

Figure 4: Sending data packet from node1 to node7 BGRP. 

 
Figure 4: Gateway Table for node-1 
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Figure 5: Energy consumption using proposed algorithm 

The count value of  node4 is maximum (3) among all the neighbours of node 1. So next node seleted will be 

node4. The destination node7 is directly reachable from node4. So the packet reached to node-7 from node-4.  

 

V. Result Analysis and Discussion: 

Results discussed above show that proposed algorithm is much better in both ways i.e. in the amount of energy 

consumption and no of active nodes. The energy consumed using BGRP is less (500KJ) as compared to MTPR 

(865KJ). Figure 6 shows a quantitative difference between two schemes in terms of energy consumption. 

 
Figure 6: Energy consumption using MTPR and proposed algorithm. 

 Further no of active nodes are less (3 Active Nodes) using BGRP as compared to MTPR (7 Active Nodes). 

Figure 7 shows difference between MTPR and BGRP in terms of no of active nodes. 

 

 
Figure 7: Number of active nodes using MTPR and proposed algorithm. 

VI. Conclusions and Future Work 

In this paper we propose a an energy efficient routing protocol for Mobile Adhoc Networks (MANET). A 

protocol BGRP (Best Gateway Routing Protocol) is proposed to send packets in MANET.The main focus is on 

finding a path that will deliver the packet following minimum number of intermediate nodes thus reducing the 

transmission power to send a packet. We conclude that the proposed protocol BGRP will carry the packet 

consuming less power as compared to MTPR. Further the path followed depends on the network state at that 
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particular instant of time. Work is needed in finding the friends of each and every node by sending and receiving 

control messages. These control messages also consume power. Any mechanism how these control messages 

will work is not discussed in this paper. This work will be done in future 
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