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Abstract— Nodes in an ad hoc wireless network share a common broadcast radio channel.  The radio spectrum is limited, the 

bandwidth available for communication in such networks is also limited. Access to this shared medium should be controlled in such 

manner that all nodes receive a fair share of the available bandwidth, and that the bandwidth is utilized efficiently. Since the 

characteristics of the wireless medium are completely different from those of the wired medium ,and since ad hoc wireless networks need 

to address unique issues such as node mobility, limited bandwidth availability ,error-prone broadcast channel hidden and exposed 

terminals problems and power constraints that are not applicable to wired networks ,a different set of protocols is required for controlling 

access to the shared medium in such networks, This paper focuses on media access protocols for ad hoc wireless networks. 

 

I. INTRODUCTION 

Issues in Designing a Mac Protocol for Ad Hoc Wireless 

Networks 

1. Bandwidth Efficiency 

The radio spectrum is limited, the bandwidth available for 

communication is also limited, The MAC protocol must be 

designed in such a way that the scarce bandwidth is utilized in 

an efficient manner. The control overhead involved must be 

kept as minimal as possible. Bandwidth efficiency can be 

defined as the ratio of the bandwidth used for actual data 

transmission to the total available bandwidth. The MAC 

protocol must try to maximize this bandwidth efficiency. 

2. Quality of service support 

Bandwidth reservation made at one point of time may 

become invalid once the node moves out of the region where 

the reservation was made.QoS support is essential for 

supporting time-critical traffic session such as in military 

communications. The MAC protocol for ad hoc wireless 

networks that are to be used in such real time applications 

must have some kind of a resource reservation mechanism 

that takes into consideration the nature of the wireless 

channel and the mobility of nodes. 

3. Synchronization 

The MAC protocol must take into consideration the 

synchronization between nodes in the network. 

Synchronization is very important for bandwidth 

rfeservations by nodes. Exchange of control packets may be 

required for achieving time synchronization among nodes. 

The control packets must not consume too much of network 

bandwidth. 

 

4. Hidden and Exposed Terminal Problems 

The hidden and exposed terminal problems are unique to 

wireless networks. The hidden terminal problem refer to the 

collision of packets at a receiving node due to the 

simultaneous transmission of those nodes that are not within 

the direct transmission range of the sender, but are within the 

transmission range of the receiver. Collision occurs when 

both nodes transmit packets at the same time without 

knowing about the transmission of each other. For example  if 

both node S1 and node S2 transmit to node R1 at the same 

time, their packets collide at node R1.This is because both 

nodes S1 and S2 are hidden from each other as they are not 

within the direct transmission range of each other and hence 

do not about the presence of each other. 

The exposed terminal problem refers to the inability of a 

node, which is blocked due to transmission by a nearby 

transmitting node, to transmit to another node. For example if 

a transmission from node S1 to another node R1 is already in 

progress, node S3 cannot transmit to node R2,as it concludes 

that its neighbor node S1 is in transmitting node and hence it 

should not interfere with the on-going transmission. 

The hidden and exposed terminal problems significantly 

reduce the throughput of a network when the traffic load is 

high. 

It is therefore desirable that the MAC protocol be free from 

the hidden and exposed terminal problems 

5. Error-Prone Shared Broadcast Channel 

Multiple nodes may contend for the channel 

simultaneously, the possibility of packet collisions is quite 

high in wireless networks. A MAC protocol should grant 

channel access to nodes in such a manner that collisions are 

minimized. 
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6. Distributed Nature/Lack of Central Coordination 

Nodes must be scheduled in a distributed fashion for 

gaining access to the channel. This may require exchange of 

control information. The MAC protocol must make sure that 

the additional overhead, in terms of bandwidth consumption, 

incurred due to this control information exchange is not very 

high. 

7. Mobility of Nodes 

The MAC protocol obviously has no role to play in 

influencing the mobility of the node. The protocol design 

must take this mobility factor into consideration so that the 

performance of the system is not significantly affected due to 

node mobility. 

II. CONCLUSION 

Mobile Ad-Hoc Network in Medium Access Control 

Protocol should be distributed; The protocol should provide 

QoS support for real-time traffic. The available bandwidth 

must be utilized efficiently. The protocol should minimize 

the effects of hidden and exposed terminal problems. The 

protocol must be scalable to large networks.  It should have 

power control mechanisms in order to efficiently manage 

energy consumption of the nodes 

REFERENCES 

[1]  S. Kumar et al., “Energy Optimization for Cooperative 

Multipath Routing in MANETs using Network Coding,” IEE 

(ICACCCN), 2018, pp.357-360.  

[2]  Simranjeet Kaur, Energy Efficient Load Balanced Multipath 

Routing in MANET, (IJECS), Volume 4, Number 6, 2015.  

[3]  Nagendar Yamsani, An improved Load Balancing in MANET 

Using on-Demand Multipath Routing Protocol, (SPC), 

Volume 7, Number 1.8,2018.  

[4]  Saman Shakir, QoS Based Evaluation of Multipath Routing 

Protocols in Manets, (SPG), Advances in Networks, Volume 

5, Issue 2, 2017, PP 47-53.  

[5]  S.J. Sultanuddin and Mohammed Ali Hussaing, STMR – 

Secure Token Based Multipath Routing Protocol for Manets 

Using Hybrid Clustering and Path Selection Algorithm, 

(IJITEE), Volume-8 Issue-6, 2019.  

[6]  V. Manju1 and R. Vadivel, Improving Quality of Service for 

Mobility Aware of Multi-path Routing Protocol for Load 

Balancing in Mobile Ad-Hoc Network, Asian Journal of 

Computer Science and Technology, Vol.7 No.2,2018, 

pp.92-96.  

[7]  Nagaraj M. Lutimath; et. Al, Efficient power aware multipath 

routing protocol for MANETs, IEEE, International 

Conference on Circuits, Controls, Communications and 

Computing (I4C), 2016.  

[8]  Sheng Hao Huyin Zhang, A Stable and Energy-Efficient 

Routing Algorithm Based on Learning Automata Theory for 

MANET Journal of Communications and Information 

Networks Volume 3, Issue 2, pp 52-6, 2018  

[9]  Haripriya Nair, P. Manimegalai, An Energy Efficient 

Dynamic Probabilistic Routing Algorithm for Mobile Adhoc 

Network, International Journal of Recent Technology and 

Engineering (IJRTE), Volume-7, Issue-6S3, 2019.  

[10]  Aqeel Taha; Read Alsaqour; Energy Efficient Multipath 

Routing Protocol for Mobile Ad-Hoc Networking Using the 

Fitness Function, IEEE Access, Vol.5, 2017.  

[11]  A. Pratap Reddy, Energy-Efficient stable multipath routing in 

MANET, ACM, Wireless networks, vol.23, issue 7, 2017.  

[12]  Ansuman Bhattacharya, An efficient protocol for 

load-balanced multipath routing in mobile ad hoc networks, 

Elsevier, Adhoc Networks, vol.63, 2017.  

[13]  Hu. Y.F, Ding. Y.S, Ren. L. H, Heo. K. R., & Han. H. (2015). 

An endocrine cooperative particle swarm optimization 

algorithm for routing recovery problem of wireless sensor 

networks with multiple mobile sinks. Information Scinence, 

300, 100- 113.  

[14]  Alfawaer, Z.M. and Riyaz, B.M., “An enhanced Multipath 

Strategy in mobile Ad hoc Routing Protocols”, In Proceedings 

of the 2017 9th IEEE –GCC Conference and Exhibition 

(GCCCE), pp. 1-6, May 2017, DOI: 10.1109/IEEEGCC.2017. 

8448106, Available: https://ieeexplore.iee.org/document/844 

81 06.  

[15]  Bruzgiene, R.; Narbutaite, L. & Adomkus, T. “MANET 

network in internet of things system”, In Ad Hoc Networks. 

IntechOpen, No.5, pp.89-114, 2017.  

[16]  Sarika, S.; Pravin, A.; Vijayakumar, A. & Selvamani, K., 

“Security issues in mobile ad hoc networks”, In Ad Hoc 

Networks. Intech Open, No.5, pp.89-114, 2017.  

[17]  Azees, M.; Vijayakumar, P. & Deborah, L.J., 

“Comprehensive survey on security services in vehicular 

ad-hoc networks”, In IET Intelligent Transport Systems, 

Vol.10, No.6, pp.379-388, 2016 

https://ieeexplore.iee.org/document/84481
https://ieeexplore.iee.org/document/84481

