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Abstract- Mobile Ad-Hoc Network (MANET) is wireless networks in which the nodes are free to move arbitrarily i. e. it 
does not need any infrastructure support. As the nodes are not fixed, biggest problem about routing among nodes. As large 
numbers of MANET protocols are there but no single protocol is used in all conditions. This paper gives an overview of 
such routing protocols by representing there functionality and characteristics along with merits and demerits. Some  of the 
recent activity about MANET have discussed. 
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I. INTRODUCTION 
 
An Ad-hoc network is a infrastructure less wireless 
mobile network. These kind of networks do not rely 
on pre-existing architecture. They do not have any 
access points like other wireless networks. Rather 
each node acts like a router and forwards packets to 
other nodes. Example of application of ad-hoc 
networks are emergency search-and-rescue 
operations, meetings or conventions in which persons 
wish to quickly share information and data 
acquisition operations in inhospitable terrain[1999_a 
review]. 
 
Since host mobility causes frequent and 
unpredictable topological changes, the information 
and maintenance of Ad Hoc Network is not only a 
challenging task and also it is different from the 
wired networks [2008-Eff-DSDV]. Many routing 
protocols have been proposed for Ad-hoc networks. 
They can be classified into Proactive, Reactive and 
Hybrid routing protocols. 
 
II. PROACTIVE ROUTING PROTOCOL 
 
This protocols depend on periodic update of 
information to keep track of the current topology. 
Each node maintains one or more tables to store 
routing information. Each change is followed by 
propagation of update to each node in the network. 
Some table driven routing protocols are discussed in 
the following sections.    
 
Destination Sequenced Distanced Vector Routing 
(DSDV) –It is based on classical Bellman-Ford 
algorithm. Under this protocol each mobile node in 
the network maintains a routing table which contains 
a list of all possible destination and the number of 
hops to each destination. Each entry marked with 
sequence number assigned by destination node that 
enables the mobile nodes to distinguish stale routes  

 
from new ones. Routing updates are periodically 
transmitted throughout the network. To reduce traffic 
the routing updates can be done by using two 
different type of packets i.e either incremental or full 
dump packets. Full dump packets carry all available 
routing information and can require multiple 
Network Protocol Data Units (NPDUs). Incremental 
packets are smaller in size and are used to relay only 
that information that has changed since the last full 
dump. 
Drawback: 
 i) It does not suffer from routing loops. 
ii) Since a large number of updates are generated, the 
traffic load is very high in such network. 
 
Cluster Gate Switch Routing (CGSR)- It uses 
DSDV as an underlying protocol. Mobile nodes are 
partitioned into clusters using a distributed algorithm. 
CGSR uses a Least cluster Change(LCC) algorithm. 
All nodes in the communication range of the 
clustered head belong to its cluster. A node i.e. in the 
communication range of two or more cluster head is 
called gateway node. A cluster head change occurs 
only when two cluster head come into one cluster or 
one of the nodes moves out of range of all the cluster 
head. A cluster head is in charge of forwarding 
message and dynamic forwarding scheduling within 
the cluster. Each node in the cluster maintains two 
tables, a cluster member table, containing the cluster 
head for each destination node and a DV(Distance 
Vector) routing table, containing the next hop to the 
next destination. On receiving the packet a node 
consults these tables to determine the nearest cluster 
head and the next hop along the route to the 
destination. A packet is first routed to its respective 
cluster head then it is passed from cluster head to a 
gateway to another cluster head and so on and it 
reaches the destination cluster head. The packet is 
then transmitted to destination node. 
Drawback: 
i) Network traffic is heavy. 
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Wireless Routing Protocol (WRP)-WRP achieves 
loop freedom and it also avoids count-to-infinity 
problem. Each node maintains four tables i.e. 
Distance table, Routing table, Link-cost table and 
Message retransmission list (MRL) table. The mobile 
node informs each of the other nodes of the network 
about the changes of the using the update messages. 
An update message is sent only between the 
neighboring nodes. Nodes learn of the existence 
neighbors when they receive acknowledgement 
(ACK) another messages from them.  If a node does 
not send messages, it should at least send hello 
messages within fixed intervals to maintain 
connectivity. Lack of message from any node 
indicates the failure of the linker node. It deals with 
count-to-infinity problem by forcing each node to 
perform consistency checks of predecessor 
information reported by all its neighbors [11]. 
Drawback: 
i) An update message is sent only between the 
neighboring nodes. 
 
Optimized Link State Routing Protocol (OLSR)-
OLSR uses Hello and Topology Control (TC) 
messages to discover and propagate link state 
information throughout the MANET. Using Hello 
message the OLSR protocol at each node discovers 
two hop neighbors in information and perform a 
distributed election of a set up multipoint distribution 
relays(MPRs). There exits a path through the MPR to 
each of its 2-hop neighbors. These MPR nodes act as 
the source and forward TC messages which contain 
the MPR selector.  
 
III. REACTIVE ROUTING PROTOCOL 
 
The reactive routing protocols update information 
only when routing request is made. When a node 
needs a route to a particular destination, it initiates 
the route discovery process inside the network. Once 
a route has been found it is maintained by a route. 
Maintenance procedure until either the destination 
becomes inaccessible along every path from the 
source or until the route is no longer needed or 
desired. Some of the protocols of this category are 
discuss below. 
 
Signal Stability Routing (SSR)-SSR is basically a 
descendant of ABR (Associativity Based Routing 
Protocol). In SSR those route are chosen that have 
stronger connectivity. SSR can be divided into two 
co-operative protocols namely, Dynamic Routing 
Protocol (DRP) or Static Routing Protocol. DRP is 
responsible for maintenance of Signal Stability Table 
(SST). SST records the signal strength of neighboring 
node. Signal strength is recorded as either weak or 
strong and is determined by periodic beacons from 
the link layer of the each neighboring node. All 
transmission are received and processed in DRP. 
Then the DRP updates all appropriate table entry and 

the packets are passed from DRP to SRP. SRP moves 
the packet up the stack, if it is the intended receiver. 
If not, then SRP first looks up the destination in the 
RT and then forwards the packet to the next node in 
the route towards the destination. If no route is found 
in the RT for the destination, then route search 
process initiate find the route. The route request 
packets are forwarded to the next hops only if they 
have been received over strong channels and   have 
not been previously processed. This is done in order 
to prevent looping. The destination on receiving the 
very first arriving route search packet sends it back 
because it has arrived over the shortest path or the 
least congested path. The DRP reverses the selected 
route and sends a route reply message back to the 
initiator. The DRP of the node along the paths update 
their RTs accordingly. If there is no route reply 
message received at the source within a specific 
timeout period, the source changes the PREF field in 
the header to indicate that weak channels are 
acceptable since these might be the only links over 
which the packet can be propagated and since these 
routes are not allowed the packet has not reached the 
destination. If a failed link is detected, then the 
intermediate nodes send an error message to the 
source indicating which channel has failed. The 
source then initiates another route-search process to 
find a new path between source and destination. An 
erase message is sent by the source to notify all the 
nodes of the failed link so that the paths which 
previously contained the failed links can be 
reconstructed when needed. 
 
Dynamic Source Routing (DSR)-In DSR, every 
mobile node in the network maintains a route cache 
where it caches source routes that it has learned. 
While sending the packet to a node, the source first 
checks whether its route cache is available or not. If it 
is already available then this route is used to 
propagate the packet. Otherwise the source node 
initiates route discovery process. The DSR protocol 
has two mechanisms namely route discovery and 
route maintenance. In route discovery the source 
node broadcasts route request packet to all its 
neighbor nodes that fall within its wireless 
transmission range. Route maintenance is done 
through the use of route error packets and 
acknowledgement. Route error packets are generated 
at node when the data link layer encounters a fatal 
transmission problem. When a route error packet is 
received, the hop in error is removed from the node’s 
route cache and all routes containing the hop are 
truncated at that point. In addition to route error 
messages, acknowledgments are used to verify the 
correct operation of the route links. Such 
acknowledgments include passive acknowledgments, 
where a mobile is able to hear the next hop 
forwarding the packet along the route [11]. 
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Route record during route discovery 
 
During the discovery process, the route record field is 
used to accumulate the sequence of hops already 
taken. Here sender ‘s1’ initiates the route record as a 
list with a single element containing itself. The next 
neighbour node appends itself to the list until it reach 
the destination. Each route request packet has a 
unique identification number called request_id. When 
a new route request packet is sent by the source node 
request-id is increased.   

                    
Propagation of the route reply with the route record 

 
A route reply is sent back either if the request packet 
reaches the destination node itself, or if the request 
reaches an intermediate node which has an active 
route to the destination in its route cache. The route 
record field in the request packet indicates which 
sequence of hops was taken. If the node generating 
the route reply is the destination node, it just takes the 
route record field of the route request and puts it into 
the route reply. If the responding node is an 
intermediate node, it appends the cached route to the 
record and then generates the route reply. 
Temporary Ordered Routing Algorithm (TORA)-
It is a highly adaptive, loop-free distributed algorithm 
based on the concept of link reversal. It is suitable for 
highly dynamic mobile networking environment and 
provides multiple routes for any source-destination 
pair. The key design concept of TORA is the 
localization of control messages to a very small set of 
nodes near the occurrence of topological change. To 
accomplish this, nodes need to maintain routing 
information about adjacent nodes. This protocol 
performs three basic functions namely, route 
creation, route maintenance and route erasure. 
During the route creation and maintenance phases, 
nodes use a “height” metric to establish a Directed 
Acyclic Graph (DAG) rooted at the destination. Then 

links are assigned a direction (upstream or 
downstream) based on the relative height metric of 
neighboring nodes. In times of node mobility the 
DAG route is broken. Route maintenance is required 
to re-establish a DAG routed at the same destination. 
Upon failure of the last downstream link, a node 
generates a new reference level which results in the 
propagation of that reference level by neighboring 
nodes, effectively coordinating a structured reaction 
to the failure. Links are reversed to reflect the change 
in adapting to the new reference level. This has the 
same effect as reversing the direction of one or more 
links when a node has no downstream links. The 
“height” metric is dependent on the logical time of a 
link failure. TORA assumes that all nodes have 
synchronized clocks (usually accomplished via some 
external time source such as the Global Positioning 
System). 
Relative Distance Micro Diversity Routing 
(RDMAR)-RDMAR protocol estimates the distance 
between   two nodes using the relative distance 
estimation algorithm in radio loops. RDMAR is a 
source initiated and features similar to associatively 
based routing (ABR) protocol. RDMAR limits the 
range of route searching in order to save the cost of 
flooding a route request message into the entire 
wireless area. It is assumed in RDMAR that all ad 
hoc mobile hosts are migrating at the same fixed 
speed. This assumption can make good practical 
estimation of relative distance very difficult [7]. 
Ad-Hoc On Demand Distance Vector (AODV)- 
AODV is an  improvement over DSDV. In it data is 
updated periodically at each node when needed. The 
main advantages of AODV protocols is that it 
minimizes the number of broadcasts. It creates the 
routes on a on-demand basic, as opposed to maintain 
a complete list of routers for each destination. So the 
authors of AODV classify it as a pure on-demand 
acquisition system. 

 
Source node ‘S’ creates path 

 
As shown in fig when source node ‘S’ wants to send 
a message to destination node ‘D’ and it doesn’t have 
the path from source node to destination node the 
sending node will initiate the path discovery process. 
The source node broadcasts a Route Request (RREQ) 
packet to its neighbor nodes and these node 
broadcasts the packet to their neighbors. The 
forwarding process is continued until the destination 
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is reached or an intermediate node with a ‘fresh 
enough’ route to the destination is located. 

 
Destination sends the RREP packet to source 

 
Each node in AODV has its own destination 
sequence number and its broadcast_id. It utilizes 
destination sequence number to ensure all routers are 
loop-free and contain the most recent route 
information. The broadcast_id is incremented for 
every RREQ message the source node initiates. An 
intermediate node can receive multiple copies of the 
same route request broadcast from various 
neighbours. If the duplicate packet is there means if 
node has already received a RREQ with the same 
source address and broadcast_id it will discard the 
packet without broadcasting it furthermore. When an 
intermediate node forwards the RREQ message, it 
records the address of the neighbour from which it 
received the first copy of the broadcast packet. So 
automatically a reverse path from all nodes back to 
the source is being built.When the RREQ reached at 
the destination it sends route reply (RREP) to the 
source and it is routed back along the reverse path. 
The nodes along this path set up forward route entries 
in their route tables which point to the node from 
which the RREP came. These forward route entries 
indicate the active forward route. If the route entry is 
not used within the specified life time then it is 
deleted. Routers are maintained in the MANET. If 
the source node moves, it is able to send a new 
RREQ packet to find a new route to the destination. 
If an intermediate node along the forward path 
moves, its upstream neighbour notices the move and 
sends a link failure notification message to each other 
of its active upstream neighbours to inform them of 
the erasure of that part of the route. The link failure 
notification is forwarded as long as the source node is 
not reached. After having learned about the failure, 
the source node may reinitiate the route discovery 
protocol. Optionally a mobile node may perform 
local connectivity maintenance by periodically 
broadcasting hello message [2]. 
Associativity Based Routing Protocol (ABR)-ABR 
is designed for ad-hoc networks where mobile 
computers act as routers and packet forwarders in a 
wireless environment with no base stations. ABR is 
based on the concept of associativity. The ABR is 
free from loops, deadlock and packet duplicates. It 
defines anew routing metric for ad hoc mobile 
networks called “the degree of association stability”. 

Association stability is defined as how strong is the 
connection stability of one node over another node 
over time and space. A high degree of association 
stability indicates a low node mobility rate. 
Associativity ticks are reset only when the 
neighbours of a node or the node itself move out of 
proximity. In ABR a route is selected on the basis of 
this degree only. Each node periodically generates a 
beacon to indicate its presence/existence. The 
neighbouring nodes update their associativity tables 
on receiving these beacons. For each beacon 
received, the associativity tick of the current node 
with respect to the beaconing node is incremented. A 
big advantage of ABR is that it derives longer-lived 
routes. The three phases of ABR are Route 
Discovery, Route Reconstruction (RRC) and Route 
Deletion.  
All these protocols described above come under the 
category of Reactive Protocols. As we see above 
there are some drawbacks both in Proactive Protocols 
as well as Reactive Protocols. The Proactive 
Protocols have very high overhead and the reactive 
protocols have a delay problem. To enjoy the benefits 
of both type of protocols a new category of protocols 
called hybrid protocols was designed which had the 
benefits of both type of protocols.  
 
IV. HYBRID ROUTING PROTOCOLS 
 
The hybrid routing protocols have the advantages of 
both proactive and reactive routing protocols.  
 
Advantages: 
Hybrid routing protocols try to maximize the benefits 
of proactive routing and reactive routing by utilizing 
proactive routing in small networks in order to reduce 
delay and reactive routing in large networks in order 
to reduce control overhead. Hybrid routing protocols 
can achieve the same performance as the proactive 
routing protocols and are simpler to maintain  due to 
its scalable feature. The difficulty of all hybrid 
routing protocols is how to organize the network 
according to network parameters.  
Drawback: 
 The nodes have high level topological information 
maintains more routing information, which leads to 
more memory requirement and more power 
consumption.  
Some of the hybrid routing protocols are described 
below. 
Zone Routing Protocol (ZRP)- It was first 
introduced by Hass in 1997. ZRP divides the entire 
network into overlapping zones of variable size. It 
defines a zone around each node consisting of its 
neighborhood.It uses  proactive protocols for finding 
zone neighbors and reactive protocol for routing 
purposes between different zones.  In ZRP a node 
needs to discover its neighbour node to be able to 
build a zone and determine the perimiter node. The  
routing process inside the node is called intra-zone 
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routing protocol (IARP) and the routing process 
outside the node is called inter-node routing protocol 
(IERP). For route beyond the local zone ,route 
discovery happens reactively.  
 
Advantages: 
 ZRP are that it is proposed to reduce the control 
overhead of proactive routing protocols and it 
decreases the latency caused by routing discover in 
reactive routing protocols. 
Location Aided Routing (LAR)- The LAR 
protocols use location information which may be out 
of date, by the time is used to reduce the search space 
for a desired route. Limiting the search space results 
in fewer route discovery message by using location 
information, the proposed  LAR protocols limit the 
search for a new route to a smaller “request zone” of 
the ad-hoc network. In LAR route discovery 
algorithm is used.  

As we see above It is very important to be 
able to decide which routing protocols to be used in 
which network. According to their performance with 
respect to various metrics, it is decided how good 
each protocol is. 
 
V. PERFORMANCE ISSUES 
 
To judge the quality of a protocol one needs to test 
them on the basis of metrics i.e. both qualitative and 
quantitative. These metrics are used to measure the 
suitability and performance of the different protocols. 
The metrics should be chosen carefully and should be 
independent of any routing protocol. The following is 
a list of all desirable qualitative properties of 
MANET routing protocols:- 
i) Loop-Freedom: - It is very important for the 
network to achieve loop freedom i.e. to be able to 
avoid loop formation in the network. Loop-freedom 
might not be an important in terms of quantitative 
measure but it is very important in terms of 
quantitative measure. A worst case scenario can be a 
small fraction of packets moving in the network 
again and again for infinite/very long time periods 
blocking the network routes and increasing traffic.  
ii) Demand-Based Operation: - The routing 
algorithm should be flexible and should be able to 
cope with new, ever-changing network structure and 
node locations. It should be able to adapt to the un-
uniform traffic distribution inside the network. It 
should be able to maintain routing between all nodes 
at all times. It should be able choose the routes with 
the least traffic density for routing of packets to their 
density. 
iii) Proactive Operation: - In certain cases the 
additional overhead that the demand-based operation 
incurs may be very high and thus render the protocol 
unacceptable. It is the drawback of demand-based 
routing. In these cases proactive routing is used. But 
in case proactive routing we need a higher bandwidth 
and energy resources.   

iv) Security: - A MANET routing protocol is 
vulnerable to many forms of attack. They are more 
prone to security replay transmission, do spoofing 
threats than other general wired networks because the 
network structure is not strictly defined. Also a 
number of nodes keep on getting added as well as 
deleted from the network making it very easy for a 
malicious node to enter a network. Then it will be 
relatively easy for that node to snoop on network 
traffic, , redirect traffic and flood the entire network. 
Security is very important to stop any kind of 
disruption of the network. 
v) “Sleep” Period Operation: - This concept should 
be used to conserve energy or when the network is 
inactive. In such a case the nodes of the MANET stop 
transmitting and/or receiving for arbitrary periods of 
time until the network traffic is high enough to 
warrant the need of these particular nodes. A routing 
protocol must be able to accommodate such kinds of 
sleep-periods without any adverse consequences on 
the network.  
vi) Unidirectional Link Support: - Usually in case of 
design of routing algorithms, bidirectional links are 
used as not all algorithms are capable of performing 
over unidirectional links. Still, it so happens that 
sometimes unidirectional links may also appear in the 
wireless network. Mostly, a sufficient number of 
duplex links are present so that the use of 
unidirectional links is limited. But, sometimes we 
face situations where the only form of bidirectional 
connection in between two ad-hoc regions is 
provided by two unidirectional links pointing in 
opposite directions. In these cases the ability to make 
use of them is extremely valuable. Some essential 
parameters that should be varied are as follows: 
1) Network Size – Measured in the number of nodes. 
2) Network Connectivity – The average degree of a 
node (i.e. the average number of neighbours of a 
node). 
3) Topological Rate of Change – The speed with 
which a networks’s topology is changing. 
4) Link Capacity – Effective link measured in 
bits/second after accounting for losses due to multiple 
access, coding, framing etc. 
5) Fraction of Unidirectional Links – Check how 
effectively a protocol performs as a function of the 
presence of unidirectional links. 
6) Traffic Patterns – Check how effective is a 
protocol in adapting to non-uniform or bursty traffic 
patterns? 
7) Mobility – Test that when and under what 
circumstances, is temporal and spatial topological 
correlation relevant to the performance of a routing 
protocol. In these cases check, what is the most 
appropriate model for simulating node mobility in a 
MANET. 
8) Fraction and Frequency of Sleeping Nodes – 
Check how does a protocol perform in the presence 
of sleeping and awakening nodes [1]. 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106  Volume- 1, Issue- 3, May-2013 

Manet Routing Protocols: A Review On Performance Issues And Its Implications 
 

49 

A MANET protocol should be able function 
effectively over a wide range of networking contexts 
i.e. from small, collaborative, ad hoc group to larger 
mobile, multihop networks. The wireless networking 
environment is one of scarcity rather than abundance, 
wherein bandwidth is relatively limited, and energy 
may be as well.[1]. Thus the protocols should be 
designed so as to be able to handle all the issues. A 
lot of experimental work has been going on towards 
the development of more efficient MANET 
protocols. Rather than try and design new protocols, 
people are trying to improve the already existing ones 
in order to be able to provide more efficient routing 
in MANET. Some of the new or rather improved 
protocols that have either been designed or have 
simply been proposed are Efficient DSDV, Enhanced 
ABR and MAD-HOC   
 
VI. RECENT ACTVITY 
 
Some of the new or rather improved protocols that 
have either been designed or have simply been 
proposed are Efficient DSDV, Enhanced ABR and 
MAD-HOC. 
Efficient Destination Sequence Distance Vector 
(Eff-DSDV)-In DSDV the existence of stale route 
does not imply that there is no valid route to the 
destination.[8] . In such a case the packets can reach 
the destination through other neighbours who may 
have routes to the destination. In other words if the 
direct/immediate link between to hosts breaks, then 
the Eff-DSDV protocol creates a temporary links 
through a neighbour who already has valid route the 
destination. This temporary link is created by sending 
one-hop ROUTE-REQUEST and ROUTE-ACK 
messages. A host (source node) on finding the next 
hop link broken broadcast a one-hop ROUTE-
REQUEST packet to all its neighbours. The 
neighbours return a ROUTE-ACK if a valid route to 
the destination is available. Each entry into the 
routing table has an additional entry for the route 
update time. This update time is embedded in the 
ROUTE-ACK packet and is used in selecting a 
temporary route. It may happen that multiple 
ROUTE-ACK are received by the source node, each 
having the same number of minimum hops. In such a 
case the route with the latest update time is selected. 
Thus it can be said that the proposed Eff-DSDV is 
similar to the conventional DSDV but it highly 
reduces the packet lost due to broken links. 
Enhanced Associativity Based Routing Protocol 
(EABR)-EABR consists of two phases, namely route 
discovery and route reconstruction phase. The 
improvement done to the original ABR was in the 
route reconstruction phases. The route reconstruction 
RRC phase will be invoked in three situation: namely 
during source (SRC) ,destination(DEST) or the 
intermediate node(IN) movements. EABR will try to 
locate an alternate valid route without the need to 
rebroadcast query unless and until it is definitely 

needed. In the original ABR, the DEST role is 
passive in terms of DEST node movement. However 
in EABR, the DEST node has an active role in route 
reconstruction. ABR route invalidation is always 
performable towards the DEST in the case of IN 
movement, while an optimization is achieved in 
EABR to invalidate the shortest partial route from the 
IN toward either the DEST or the SRC [3]. 
Modified Associtivity Based Routing Protocol 
(MABAR)-Modifications and improvements on 
ABR have also been carried on. These include the 
position information of mobile hosts into the ABR 
algorithm. One such protocol is the Modified 
Associativity Based Routing (MABR). This approach 
significantly reduces the routing overhead of route 
discovery process and increases the quality of 
performance in ABR. MABR is a combination of 
advantages of ABR and other modifications  to the 
MANET routing protocols especially the LAR. The 
objective of MABR is to optimize the bandwidth 
utilization by routing agents and to minimize the 
overhead that occurs as a result of position 
information. In MABR some additional position 
information tables are included in each node. In this 
way this protocol differs from LAR as in LAR all 
nodes know their current positions by using tracking 
devices such as GPS. The table in MABR updates all 
the other nodes’ position information by learning 
from the position included in the message passed 
through this node. 

It has been tested and seen that MABR 
performs better than ABR. It has been seen that with 
increasing mobility, the overall overhead of MABR 
is lower than ABR. MABR shows lower end-to-end 
delays as compared to ABR. It also has limited area 
of broadcasting route request messages and hence 
also helps in reducing congestion [3]. 
 
CONCLUSION 
 
Importance of MANET cannot be denied as the 
world of computing is getting portable and compact. 
In this report we provide details of several routing 
protocols proposed for MANETs. The routing 
protocols that have been discussed in this report are 
DSDV, OLSR, WRP, CGSR, AODV, DSR, TORA, 
SSR, ABR, RDMAR, ZRP We have discussed the 
features and weakness of routing protocols. We also 
discuss some protocols which are recently being 
developed or have been simply proposed. It can be 
summed up that each protocol has definite 
advantages and disadvantages, and can be appropriate 
for a particular environment. 
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