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Abstract 

      In this paper we introduce Wireless Mobile Ad-Hoc Networks 
(MANETs) and their current research challenges. This paper is summarized 
in four sections. Firstly, a literature review is presented on the work that has 
been done to solve some challenges. Secondly, current challenges in 
MANETs are summarized. Thirdly, we present our expected contribution in 
order to find a solution to these challenges. Finally, conclusion is drown for 
future work. 

  Introduction 
 
A Mobile Ad Hoc network (MANET) is defined as an autonomous 

system of mobile routers connected by wireless links [1]. It is a collection 
of  wireless mobile nodes that self configure to form a network without the 
aid of any established infrastructure [2] as shown in figure (1).  

Fading, interference and packet collisions are current challenges in 
MANET research. The use of Power control in MANETs aims to reduce 
interference and packet collision problems.  

Throughput is defined as ‘the percentage of packets that are successfully 
delivered to their destinations’ [3]. The throughput is affected by 
transmission power. At high transmission power each node would reach 
almost all other nodes in a single hop, however, high powers cause high 
interference levels and more packet collisions[3]. On the other hand as a 
result of low power transmission, the packet is relayed by many 
intermediate nodes before it reaches its destination thus affecting the 
network throughput. 
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Mobility Management is defined as two complementary operations, i.e. 
location management and handoff management [4]. Each mobile should 
frequently perform location calculations as well as a prediction of its speed 
and direction in the near future. This information enables effective routing 
and hence power management. 
The problem of power control and its effect on the network throughput in 
MANETs has been studied by many researchers with the goal of reducing 
interference and packet collision as well as power consumption and 
increasing network throughput[1][5][6][3][7] . 
 

 
 

Figure 1: Ad Hoc Network Structure [2] 
 

In [1] the authors investigated the performance of the IEEE 802.11 MAC 
protocol when used in a network with nodes that transmit at various power 
level. They show that the overall throughput is lower than the throughput of 
a network in which all nodes transmit at identical power levels. In addition, 
low power nodes have a disadvantage in accessing the medium due to 
higher levels of interference from the higher power nodes. In [3], the 
authors investigated the effect of using different transmit power on the 
average power consumption and end-to-end network throughput in a 
wireless ad-hoc environment. They used two different schemes to achieve 
this. The first, within the cluster the node can adapt power to communicate 
with different nodes, while the second, the node might use the same power 
to communicate with all nodes in the cluster. They found that the first 
scheme performs better in terms of achieving low average power 
consumption and a higher end to end throughput. Their simulations showed 
that both schemes help improving performance in term of average power 
consumption and end to end throughput. In [5] power control was 
introduced as a solution to the multiple access problem in contention-based 
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wireless ad-hoc networks. The motive of the study was to limiting multi-
user interference to increase single-hope throughput, and reducing power 
consumption. The paper also introduced a scheduling algorithm to 
coordinate the transmissions of independent users in order to eliminate 
strong interference that can not be overcome by power control. In [7], a new 
protocol has been presented as a solution for power control in ad hoc 
networks. The solution was shown to simultaneously satisfy three 
objectives that maximize the traffic carrying capacity of the entire network, 
extend battery life through providing low power routes, and reduce the 
contention of the MAC layer.  

In [8], the authors, proposed and evaluated a power control loop, similar 
to those commonly found in cellular CDMA networks, for ad-hoc wireless 
networks to reduce energy consumption.  

 Mobility Management in MANETs has been studied by many 
authors[9][10][11][12][13]. In [9], the authors presented a GPS-free 
algorithm that used the distance between the nodes to build a relative 
coordinate system in which the node positions are computed in two 
dimensions. The proposed algorithm provides position information to the 
nodes, based only on the local view of each node and using the local 
processing capabilities of the nodes. The algorithm showed that it is 
possible to build a coordinate system without centralized knowledge of the 
network topology. Reference[10] proposed a distributed and scalable GPS 
free positioning algorithm for wireless sensor networks. It used a clustering 
based approach for the coordinate formation wherein a small subset of the 
nodes can successfully establish the coordinate system for the whole 
networks. The algorithm reduces the local computational cost and shows 
better performance than the one proposed in [9]. Reference[11] proposed 
hop by hop positioning algorithm. It works as an extension of both distance 
vector routing and GPS positioning in order to provide approximate 
location for all nodes in a network where only a limited fraction of nodes 
have self location capability. Reference [14], presents a mobile tracking 
scheme that exploits the predictability of user mobility patterns in wireless 
PCS networks. In the scheme, a mobile future location is predicted by the 
network, based on the information gathered from the mobile’s recent report 
of location and velocity. A Gauss-Markov mobility model is used to 
represent the various degrees of velocity. 
In this research, the network throughput and the parameters that effect it 
will investigated for various models of mobility. 
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Current Challenges 
Mobile Ad Hoc Networks are under development up to now and many 

challenges are still under research. We can summarise some of these 
challenges: 

- The wireless channel currently presents one of the main challenges, 
due to scarce bandwidth, fading and mobility. 

- Power control is an essential approach to reduce interference and 
hence improve capacity. 

- Network throughput improvement is one of the main challenges in 
mobile Ad Hoc networks. A good network throughput leads to reducing 
consumption power and network overhead. 

- Nodes mobility management improves quality of service by 
exploiting node movement prediction to pre-select and reserve 
communications resources before they are needed. 

- Network layer routing protocols could avoid energy-starved nodes. 
   - Internetworking protocols could utilize available fixed infrastructure 
to augment MANET bandwidth. 
 

Proposed Contributions 
 

In this work we will investigate the network throughput and the 
parameters that affect it for various models of mobility.  

Power control will be investigated to find the best transmission power 
used by the nodes to result in a maximum receiving and minimum 
interference as well as a maximum network throughput. 

Mobility Management will be investigated by finding a new approach to 
estimate present and future location of each node in the network. 
The methods to develop such ideas will be evaluated through simulation, 
which will be done through Network Simulator (ns-2)[15]. 
 

Conclusions 
 
Mobile Ad Hoc Networks (MANETs) applicability, stability and efficiency 
(technically and economically) are a function of many parameters. Power 
and total network throughput as well as many other parameters, such as 
medium access control, are playing an important role in these parameters. 
This work should contain an effective contribution to enhance MANETs 
parameters. 
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