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I. INTRODUCTION 

A Mobile Ad hoc network is a collection of independent mobile nodes that can communicate 

to each other via radio waves. In an ad hoc network, a node can communicate directly with 

another node in point-to-point mode when the two nodes are located in the same transmission 

zone, while communication with a node in another zone is carried out via several 

intermediary nodes in multi-hop mode [1].  

II. CHARACTERISTICS OF AD HOC NETWORKS 

A.Mobile ad hoc networks have the following characteristics [2]: 

1) Autonomous Terminal: In MANET, each mobile terminal is an autonomous node, which 

may function as both a host and a router. In other words, beside the basic processing ability 

as a host, the mobile nodes can also perform switching functions as a router. So usually 

endpoints and switches are indistinguishable in MANET. 

2) Distributed operation: Since control of network is distributed among the nodes 

backgroundnetwork for the central control of the network operations are not needed. To 

implement functions such as routing and security, nodes involved in MANET should 

cooperate and communicate with each other. 

3) Multi hop routing:Based on different link layer attributes and routing protocols Ad hoc 

routing algorithms can be classified as single-hop and multi-hop.Single-hop MANET is 

simpler than multi-hop in terms of structure and implementation, with the lesser cost of 

functionality and applicability. If a node tries to send information to other nodes which is out 

of its communication range, the packet should be forwarded via one or more intermediate 

nodes. 
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Abstract:Ad-hoc networks are a key in the evolution of wireless networks.. Ad-hoc networks are typically 

composed of equal nodes, which communicate over wireless links without any central control.Ad-hoc wireless 

networks inherit the traditional problems of wireless and mobile communications, such as bandwidth 

optimization, power control and transmission quality enhancement.In addition, the multi-hop nature and the 

lack of fixed infrastructure brings new research problems such as configuration advertising, discovery and 

maintenance, as well as ad-hoc addressing as self-routing. 



A study of routing issues and metrics for routing in MANET               353 

3) Dynamic topology: Since the nodes are mobile, the network topology may change rapidly 

and unpredictably and the connectivity among the terminals may vary with time. As mobile 

nodes move among themselves forming their own network on the fly they dynamically 

establish rounting among themselves in the network. 

4) Fluctuating Link Capacity: The nature of high bit-error rates of wireless connection might 

be more profound in a MANET. One end-to-end path can be shared by several sessions. The 

channel over which the terminals communicate is subjected to noise, fading, and interference, 

and has less bandwidth than a wired network. In some the cases, the path between any pair of 

users can traverse multiple wireless links and the link themselves can be heterogeneous. 

5) Light-weight terminals:Most of the times we can observe that MANET nodes are mobile 

devices with less CPU processing capability and small memory size. So there should be 

optimized algorithms and mechanisms that can implement the computing and communicating 

functions in such devices. 

6) Shared Physical Medium:We can access wireless communication medium to any 

entitywithappropriate equipment and adequate resources.Accordingly, access to the channel 

cannot be restricted. 

III. ROUTING ISSUES WITH MANET 

Unpredictability of Environment: Ad hoc networks may be deployed in unknown terrains, 

hazardous conditions, and even hostile environments where tampering or the actual 

destruction of a node may be imminent. Depending on the environment, node failures may 

occur frequently. 

Unreliability of Wireless Medium: Communication through the wireless medium is 

unreliable and subject to errors. Also, due to varying environmental conditions such as high 

levels of electro-magnetic interference (EMI) or inclement weather, the quality of the 

wireless link may be unpredictable. 

Resource-Constrained Nodes: Nodes in a MANET are typically battery powered as well as 

limited in storage and processing capabilities. Moreover, they may be situated in areas where 

it is not possible to re- charge and thus have limited lifetimes. Because of these limitations, 

they must have algorithms which are energy efficient as well as operating with limited 

processing and memory resources. 

Dynamic Topology: Due to the mobility of nodes the topology in an Ad hoc network may 

change constantly. Since nodes move in and out of range of each other there will be breaking 

of links while new links are created between nodes.  

Bandwidth-constrained, variable capacity links: Wireless links have significant lower 

capacity when compared to wired counterparts. In addition, the realized throughput of 

wireless communications after accounting for the effects of multiple access, interference and 

fading noise conditions, etc. is much less than the maximum transmission rate. 

Limited physical security:  Than fixed-wired networks Mobile wireless networks are 

generally more effected by physical security threats. So we have to take care of increasing 

possibility of spoofing, eavesdropping, and denial-of-service attacks. 

 

IV. PERFORMANCE METRICS 

Performance Metrics is usually used to trace out what has really happened during simulation 

and it will also provide information about routing protocol. In the following sections some 

metrics of this type are described. 

Packet Loss Ratio (PLR): 

PLR = (Generated packets- Received Packets)/ Generated packets 

Packet delivery ratio /Packet delivery Fraction (PDF) 
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PDF= (Received Packets / Packets Sent)*100 

Routing overhead: 

Routing overhead reveals the bandwidth efficiency of routing protocol. 

End-to-end delay: 

The end-to-end delay is the total delay that a data packet experiences as it is traveling through 

a network. 

Calculated as EED= (Time packet received - Time packet sent) / Total number of packets 

received 

Path optimality: 

Traditionally this measurement compares the optimal path usually defined as the shortest path 

between two nodes in the simulator at the sending moment with the length of the path that the 

packet actually travelled. 

Minimum Hop: In routing protocol Minimum Hop is the most common metric used. 

Smallest number of links needed to allow two nodes to communicate is known as shortest-

path hop. 

Energy: 

Energy Consumption per Packet: It is defined by the total energy consumption divided by 

the total number of packets received. This metric reflects the energy efficiency for each 

protocol.  

Energy efficiency: Energy efficiency can be defined as  

 

Energy efficiency = Total number of bits transmitted / Total energy consumed. 

Jitter: 
In a transmission when different packets take different amount of time in reaching from 

source to destination Jitter occurs. 

V.TYPES OF ROUTING IN AD HOC NETWORK: 

As the nodes in ad hoc network move in and out of range frequently, they break the network 

link, causing network connectivity (topology) to changes frequently. An efficient routing 

protocol is required to cope with such dynamic network condition and must find the path 

quickly and efficiently. 

The time-varying nature of the ad hoc network topology renders the traditional fixed network 

routing techniques, such as the shortest-path and link-state protocols, obsolete for ad hoc 

networks. Over the past few years, number of routing protocols and algorithms has been 

proposed and closely studied. Accordingly, the routing protocols are classified into four 

major categories as,  

 Routing information update mechanism  

 Use of temporal information for routing  

 Routing topology 

 Utilization of specific resources 

The classification tree is shown in the figure (1) This classification is not mutually exclusive 

and some protocols fall in more than one class. 
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   Figure (1): Classification tree of ad hoc network 

Based in routing information update mechanism:One of the most popular methods to 

distinguish mobile ad hoc network routing protocols is based on how routing information 

acquired and maintained by mobile nodes. In this approach a mobile node uses its knowledge 

about recent connectivity of the network including the state of network links [2]. Based on 

the time at which the routes are discovered and updated, routing protocol are classified into 

three categories  

i. Proactive Routing Protocol 

ii. Reactive Routing Protocol 

iii. Hybrid Routing Protocol 

i. Proactive Routing Protocols 

Proactive protocols also known as “table driven” approach because routing information is 

maintained in tables. In this approach nodes in the network regularly discover path to all 

nodes which are reachable and tries to keep consistent and up-to-date routing information in 

the routing table. This makes it easier for a source node to get a routing path immediately 

when required. In proactive routing protocol nodes periodically sends route updates for route 

creation and maintenance. [3] Routing information is generally flooded in the whole network. 

These routing tables are periodically exchange between nodes in network at set time interval. 

No matter whatever may be the mobility and traffic characteristics of network, the routing 

updates must occur at specific intervals. On the other hand Event-triggered updates occur 

whenever some changes takes place in the network, such as link addition or removal. Since 

the link changes are directly depend on mobility, that’s why the mobility rate directly impacts 

the rate of event-triggered updates. Since each node stores route to the all nodes in the routing 

table, it can find route to any node at any moment. So whenever a node wants to transmit data 

it simply check its routing table and from table it finds the route to the destination and begin 

packet transmission. However, the disadvantage of these protocols is that since the mobility 

rate directly impacts the rate of event-triggered updates these cause the control overhead in 

large networks with moving nodes.  

Some of the typical proactive routing protocols for MANET are Wireless Routing Protocol 

(WRP), Destination Sequence Distance Vector (DSDV) and Fisheye State Routing (FSR). 
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ii. Reactive Routing Protocol 

In this approach a node does not continuously maintain a route between all pairs of network 

nodes. Here, routes are discovered only when they are actually needed. Whenever a node has 

data to send to some destination, first it checks its route table to know whether it has a route. 

If the route doesn’t exist in table, then it will find a path to the destination this procedure is 

called as route discovery procedure. Hence, route discovery becomes on-demand. This 

approach is therefore also called as on-demand routing. 

 

In route discovery phase, route-request packets are sent from a source to all its neighbour 

nodes. These neighbouring nodes forward the route request to their neighbours, and this goes 

on until route request reach the destination node. When route-request reaches to the 

destination node, destination node responds back by sending a unicast route-reply packet to 

the source node through the neighbouring nodes through which it first received the route-

request. Once the route-request reaches an intermediate node that has sufficiently up-to-date 

route, it ceases forwarding and sends a route-reply message back to the source. Once the 

route establishment is over it is followed by route maintenance process which maintains 

route-cache, of each node till the destination is not accessible along the path [4]. 

Some of typical Reactive routing protocols for MANET are Dynamic Source Routing (DSR) 

[5] protocol, Ad hoc On-demand Distance Vector (AODV) [6] protocol, and Temporally 

Ordered Routing Algorithm [7](TORA). 

 

iii Hybrid Routing Protocols 

These protocols are the combination the proactive and reactive approaches that’s why they 

known as hybrid routing protocol. Nodes within a certain distance from the node concerned, 

or within a particular geographical region, are said to be within the routing zone of the given 

node. For routing within this zone, a table-driven approach is used. For nodes that are located 

beyond this zone, an on-demand approach is used. Zone Routing Protocol (ZRP) [8] is an 

example of hybrid routing protocol. 

    Comparisons of Proactive Reactive and Hybrid routing are shown in the table 1 below. 

 

Table 1:: Comparisons between Proactive, Reactive and Hybrid routing 

Parameters Proactive Reactive( on 

demand) 

Hybrid 

Routing Flat and 

Hierarchical 

Flat Hierarchical 

Route Availability Always route is 

available 

Determine on-demand It depends on 

location of 

destination. 

Network Mobility Low High Very high 

Control Traffic High Low Lower than other two 

types 

Periodic Message Required Not required Sometimes used 

inside each zone. 

Routing 

Information 

Stored in routing 

tables 

Doesn't stored If requirement is 

there then provided. 

Delay Low High Low (in Intrazone) 

and High (in 

Interzone ) 

Benefit Rapid establishment Obtain required route Updated routing 
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of routes & routing 

information is 

updated 

periodically. 

when needed & don't 

exchange routing table 

periodically & loop 

free. 

information, limited 

search cost & more 

scalable. 

Drawback Convergence time is 

low, resource is 

used heavily, 

routing information 

flooded in whole 

network 

Routes are not up-to- 

date, large delay, more 

packet dropping. 

Required more 

resources for larger 

size zones 

 

Use of temporal information for routing Ad hoc wireless networks are highly dynamic and 

their path breaks much more frequent than in wired networks. Hence, the use of temporal 

information regarding the lifetime of the wireless links and the lifetime of the paths selected 

assumes significance. The protocols that fall under this category can be further classified into 

two types: 

a.Routing protocols using past temporal information: These routing protocols use information 

about the past status of the links or the status of links at the time of routing to make routing 

decisions 

For example, based on the availability of wireless links, the routing metric which has a 

shortest path-finding algorithm may provide an efficient and stable path during 

the time of path-finding. 

b) Routing protocols that use future temporal information: 

Protocols that are a part of this category make usage of information that contain the expected 

future status of the wireless links and create an approximated decisions for routing. The 

future status information not only contains the wireless links lifetime, but also the 

information concerning the lifetime of the node (which is derived from the battery charge 

which is remaining and the discharge rate of the non-replenishable resources), availability of 

the link and location prediction. 

Based on the Routing Topology: 

Since the Ad-Hoc wireless networks contain less numbers of nodes can use either flat 

topology or a hierarchical topology for routing purposes. 

A. Flat topology routing protocols: 

These protocols make usage of a flat addressing scheme which is similar to IEEE 802.3 

LANs. It assumes that there exist a globally unique (at least to the part that is connected 

within the network) mechanism for addressing the nodes in an ad hoc wireless network. 

B. Hierarchical topology routing protocols: 

These Protocols use a logical hierarchy in the network along with an asspciated addressing 

scheme. This Heirarchy can be based on geographical information or the hop distance. 

Based on the Utilization of Specific Resources : 

Based on the Utilization of Specific Resources: 

A. Power aware routing: 

These routing protocols aim at minimizing consumption of battery power which is a very 

important resource in an ad hoc wireless networks. The routing decisions are based on 

minimization of power consumption either locally or globally in the network. 

B. Geographical information assisted routing 

These Protocols aim at improving the routing performance and reduction of control overhead 

by utilizing the available geographical information effectively. To make Routing decisions, 
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the geographical position of the nodes is used. In this case, Location information is obtained 

with the help of GPS or some other mechanism. 

 

VI.CONCLUSION 

Mobile Ad hoc network is a dynamic topology were every node contribute for the route. Due 

to the dynamic topology, distributed operation and limited bandwidth MANET is more 

vulnerable to network failures and topological changes. Protocols that are built for ad hoc 

networks is complex and challenging since they have to take care of all these issues. This 

paper has dealt with the various issues relating to the routing problems in MANET. Various 

metrics that can be used to compute the performances of the routing algorithms are also listed 

in this paper. Different types of routing algorithms and their benefits are also listed. 
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