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Abstract-- Wireless networks in mobile devices are generally used in all around the world. In Mobile Ad Hoc Network are used 
in the field of wireless communication. Mobile ad hoc network consist of a collection of wireless mobile nodes with dynamically 
exchange data themselves without a reliance on a fixed base station. Mobile nodes act as a host, it dynamically move the mobile 
nodes there is no fixed base station. MANET’s are mainly used to excahange data between source mobile nodes to destination 
mobile node. Exchange of data means it may be any kind of data like text, audio, video etc. In MANET routing is biggest 
problems when the network size becomes large or increase. In MANET routing protocols are QoS support.  QoS means Quality 
of Service. In MANET many number of QoS parameters are used such as Bandwidth, Delay, Throughput, Jitter, Packet Delivery 
Ratio, End to End Delay and so on. 
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INTRODUCTION 
 

Mobile ad hoc networks (MANETs)[1] are rapidly growing and it is an important area of wireless mobility. Adhoc network is a self 
organizing collection of wireless mobile node without any fixed infrastructure. It form a temporally wireless network. In MANET 
there is no central communication system, it is a self organizing. In MANET, the mobile nodes are communicating other nodes 
directly through radio waves.  The data transmission between one node to other node done by single hop or multi hop with help of 
other nodes.  MANETs are used anywhere, any time with no fixed infrastructure and wireless. MANET are used in some of the 
areas like flooding, military, sensor and so on. The characteristics of MANET are multivalve capacity, network autonomy, dynamic 
topology, bandwidth limitations, and energy limitations and so on. MANET the communication between source node to destination 
node is based on bandwidth. In limited bandwidth means the transmission range is also limited. Communication between non-
neighboring nodes requires multi-hop routing protocol Because of multi hop routing requirements MANET nodes need to act as 
both host as well as router at a time and perform all the routing and state maintenance operations.  Routing is always challenges in 
MANET and the challenge become more difficult when the network size increase.   
 
   MANET can have multiple hops over wireless links; also connection point to the internet may also change.  It has to 
support multi hop paths for mobile nodes to communicate with each other. If mobile nodes are within the communication range of 
each other than source node can send message to the destination node otherwise it can send through intermediate node. Now-a-days 
mobile ad hoc networks have robust and efficient operation in mobile wireless networks as it can include routing functionality into 
mobile nodes which is more than just mobile hosts and reduces the routing overhead and saves energy for other nodes. 
   
CLASSIFICATION OF ROUTING PROTOCOLS 
 

The Protocols can be classified into three major parts, they are proactive, reactive and hybrid.  
 

1) PROACTIVE: Its functioning is based on tables of routes. These protocols exchange information of control among the nodes of 
periodic form, which allows supporting current routes towards every node of the network. They are protocols that react when a new 
node appears or when It already is not inside the network, this exchange of information may damage the bandwidth of the 
application because of the overcharge of messages of control. The protocols more acquaintances are DSDV and OLSR. 
 
2) REACTIVE: The discovery of the route is realized only when a node wants to communicate with a concrete destination. This 
process concludes when the route is discovered to the target node or when all the alternatives have been looked and one has not 
found any route. The difficulty with these protocols is the latency on having initiated the communications, has a reaction slower to 
discover changes in the topology of the network. More acquaintances DSR and AODV [2]. 
 
3) HYBRIDS: They are used for not uniform protocols. They include procedures of proactive protocols and reagents in different 
levels of routering; hereby, one tries to reduce the overcharge of the network generated by the proactive ones and to diminish the 
latency of the operations of search showed by the protocols reagents. The most known protocol is the ZRP. 
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ISSUES WITH ROUTING IN MOBILE AD-HOC NETWORKS 
 
Dynamic Topology: This is also the major problem with ad-hoc routing since the topology is not constant. The mobile node might 
move or medium characteristics might change. In ad-hoc networks, routing tables must somehow reflect these changes in topology 
and routing algorithms have to be adapted. For example in a fixed network routing table updating takes place for every 30sec. This 
updating frequency might be very low for ad-hoc networks. 
 

Routing Overhead: In wireless adhoc networks, nodes often change their location within network. So, some state routes are 
generated in the routing table which leads to unnecessary routing overhead. 
 

Asymmetric links: Most of the wired networks rely on the symmetric links which are always fixed. But this is not a case with ad-
hoc networks as the nodes are mobile and constantly changing their position within network. For example consider a MANET     
( Mobile Ad-hoc Network ) where node B sends a signal to node A but this does not tell anything about the quality of the connection 
in the reverse direction . 
 

Interference: This is the major problem with mobile ad-hoc networks as links come and go depending on the transmission 
characteristics. Mobile Ad-hoc Networks interfere with another one and node might overhear transmissions of other nodes and can 
corrupt the total transmission 
 
ROUTING PROTOCOLS 
 

1) PROTOCOL DSR: Protocol DSR (Dynamic Source Routing) [18,19]:  This protocol is characterized because It has two 
mechanisms: Discovery of route and Maintenance of route[2] they are based on the concept of source routing on whom the nodes 
support caches that there contains the target node and the list of nodes to come to It, this list is being updated according to new 
routes that are learned. In DSR when a node wants to send a package, It consults its cache to confirm if It has an available route 
towards this node, if the does not find it, then the will begin a discovery of route sending a RREQ (Route Request), which contains: 
looked delivery address, address of the node that originates the sending and an identifying only one. Every node that receives the 
package will check if it has a route towards the destination, but the will add own direction in the record of routes of the package and 
later he will forward the package across all this links. 
 
2) PROTOCOL AODV: Protocol AODV (Ad Hoc On-Demand Distance Vector Routing): Ad hoc on demand distance vector 
protocol is a reactive protocol. AODV [3] stores the information of active paths. To reduce the routing load and its demand [2]. It is 
an bidirectional between source route to destination route. In AODV source mobile node want to send the packets to the destination 
mobile node if the node is not available it intistae a route discovery operation.  
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The main role of route discovery the source mobile node broadcasts route request packets (RREQ). A RREQ maintain the address of 
source, address of destination, broadcast identifier, sequence number of source and sequence number of destination. The sequence 
number ensures the up-to date routes and loop-free. A source mobile node sends the RREQ, neighbour mobile node receives the 
signal and it checks the routimg table and check the if the node is destination node. If it is a destination node it replay RREP the 
souce node is received. To receive the RREP, the packet recived the RREP and all the intermeniate node, the route updates its next-
hop. When it is reached destination.   
 
Advantages of AODV: Because of its reactive nature, AODV can handle highly dynamic behavior of Vehicle Ad-hoc networks.  
Used for both unicasts and multicasts using the ’J’ (Join multicast group) flag in the packets. 
 
 Limitations of AODV 

 Requirement on broadcast medium: The algorithm expects/requires that the nodes in the broadcast medium can detect 
each others’ broadcasts.  

  Overhead on the bandwidth: Overhead on bandwidth will be occurred compared to DSR, when an RREQ travels from 
node to node in the process of discovering the route info on demand, it sets up the reverse path 

 
3) Protocol DSDV: 
Protocol DSDV (Destination Sequenced Distance Vector) Protocol : The destination sequenced distance vector (DSDV) routing 
protocol is a proactive routing protocol which is a modification of conventional Bellman-Ford routing algorithm. This protocol adds 
a new attribute, sequence number, to each route table entry at each node. Routing table is maintained at each node and with this 
table; node transmits the packets to other nodes in the network. This protocol was motivated for the use of data exchange along 
changing and arbitrary paths of interconnection which may not be close to any base station. 
 
Each node in the network maintains routing table for the transmission of the packets and also for the connectivity to different 
stations in the network. These stations list for all the available destinations, and the number of hops required to reach each 
destination in the routing table. The routing entry is tagged with a sequence number which is originated by the destination station. In 
order to maintain the consistency, each station transmits and updates its routing table periodically. The packets being broadcasted 
between stations indicate which stations are accessible and how many hops are required to reach that particular station. The packets 
may be transmitted containing the layer2 or layer 3 addresses. Routing information is advertised by broadcasting or multicasting the 
packets which are transmitted periodically as when the nodes move within the network. The DSDV[4,17]  protocol requires that 
each mobile station in the network must constantly; advertise to each of its neighbors, its own routing table. Since, the entries in the 
table may change very quickly; the advertisement should be made frequently to ensure that every node can locate its neighbors in 
the network. This agreement is placed, to ensure the shortest number of hops for a route to a destination; in this way the node can 
exchange its data even if there is no direct communication link. 
 
The data broadcast by each node will contain its new sequence number and the following information for each new route: 

 The destination address 
 The number of hops required to reach the destination and  
 The new sequence number, originally stamped by the destination. 

 
Advantages of DSDV 

 DSDV protocol guarantees loop free paths. 
  Count to infinity problem is reduced in DSDV. 
  We can avoid extra traffic with incremental updates instead of full dump updates. 
  Path Selection: DSDV maintains only the best path instead of maintaining multiple paths to every destination. With this, 

the amount of space in routing table is reduced. 
 
Limitations of DSDV 

 Wastage of bandwidth due to unnecessary advertising of routing information even if there is no change in the network 
topology. 

  DSDV doesn’t support Multi path Routing. 
  It is difficult to determine a time delay for the advertisement of routes. 
 It is difficult to maintain the routing table’s advertisement for larger network. Each and every host in the network should 

maintain a routing table for advertising. But for larger network this would lead to overhead, which consumes more 
bandwidth. 
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4) CEDAR : Core Extraction Distributed Ad Hoc Routing (CEDAR) [4]   protocol are used in a QoS routing  for small to medium-
sized ad hoc networks, the network size may be tens to hundreds of nodes. It dynamically establishes the core of the network, and 
then incrementally propagates the link states of stable high-bandwidth links to the core nodes. Route computation is on demand, and 
is performed by the core nodes using only local state. The impotant Componetns of CEDAR are Core Extraction, Link state 
propagation and Route computation. 
 
Core extraction:  A set of nodes is elected to form the core that maintains the local topology of the nodes in its domain, and also to 
perform route computations. The core nodes are elected by approximating a minimum dominating set of the ad hoc network.  
 
Link state propagation: QoS routing in CEDAR is achieved by propagating the bandwidth availability information of stable links 
to all core nodes. The basic idea is that the information about stable high bandwidth links can be made known to nodes far away in 
the network, while information about the dynamic or low bandwidth links remains within the local area.  
 

Route computation: Route computation first establishes a core path from the domain of the source to the domain of the destination. 
Using the directional information provided by the core path, CEDAR iteratively tries to find a partial route from the source to the 
domain of the furthest possible node in the core path satisfying the requested bandwidth. This node then becomes the source of the 
next iteration. In the CEDAR approach, the core provides an efficient low-overhead infrastructure to perform routing, while the state 
propagation mechanism ensures availability of link state information at the core nodes without incurring high overheads.  
 
5. OLSR: Optimization of Link State Routing Protocol is based on multi point relays (MPRs) [6] and it covers all the nodes that 
are two hop distance. In MPR selection may miss some good quality links and due to this QoS provisioning is not easy in OLSR. 
QoS for OLSR [6] by selecting MPR set with larger bandwidth route.  
 
6. PLBQR : Predictive Location Based QoS Routing protocol [7] is on prediction of the location of the nodes in wireless 
networks. The prediction of location is predicting the location in the geographic of the node, the instant “tF” in the future when the 
packet reaches that node. The value of “tf”. It also used to find the value of propagation delay. The value of No resources are 
reserved along the path from source to destination but QoS aware admission control is performed. The QoS routing protocol takes 
the help of an updated protocol and location and delay protocol.  
 
7. TBR : Ticket Based QoS Routing protocol [8,9] used to  tickets to check out the feasible path it may be either delay constrained 
or bandwidth constrained. In this protocol the ticket is classified into two types, they are yellow and green. Yellow tickets is used to 
finding a route with delay/bandwidth constrained. Green tickets for determining low cost routes. The source node has to estimate 
number of tickets to establish QoS aware route. If  the constraints are strict then more the number of tickets issued by the host better 
the chances of finding feasible a path [1]. Resource estimation of each node is incorporated with resource availability of neighbor 
nodes and this is the main drawback of this protocol as each node must keep complete information of each of its neighbor which 
requires more memory. Once the primary route has been established then the destination node acknowledges the source node hence 
in this protocol resource reservation is established.  
 

8. AQOR : Ad hoc QoS on-demand routing [10] this protocol mainly used to bandwidth and End-to-End delay. This protocol is 
gurantee for smallest end – to end dealy and bandwidth.  A Bandwidth and end-to-end delay constraints are included in route request 
packet. Tmax is a delay constraint It will rebroadcast the request to the next hop and switch to explore status for a short period of 
2Tmax. If multiple request packets arrive at the destination, it will send back a reply packet along each of these routes. Intermediate 
nodes will only forward the reply, if they are still in explored state. However, the bandwidth reservation for each flow is only 
activated by the arrival of the first data packet from the source node. Delay is measured during route discovery. The route with the 
least delay is chosen by the source. No mechanism for connection tear-down is needed or integrated, since all reservations are only 
temporary. Timers are reset every time a route is used. So there is an upper time bound after which broken routes are detected. To 
further reduce communication overhead during route discovery, AQOR can work with some location aided routing protocols. For 
delay violation detection, the estimated time offset between the systems clocks of source and destination node has to be known.  
 

9.  QoS Optimized Link State Routing (QOLSR) [11]OLSR protocol is a proactive routing protocol,it uses a link state algorithm. 
The routes are immediately available when needed. The OLSR protocol uses Dijkstra’s shortest path algorithm. QOLSR[6]   
protocol which is an feature of OLSR routing protocol, it support multiple-metric routing criteria. In this protocol support 
throughput and delay. QOLSR does not rely on the MAC[15]  protocol to provide residual channel capacity or delay information. 
These values are estimated statistically, using the periodic HELLO messages.  
 

10. QoS Multicast Routing Protocol with Dynamic group topology (QMRPD)[12] : This is is an hybrid routing protocol it 
reduce the overhead for multicast tree with QoS Constraints. The group members of this protocol dynamically join or leave the 
session.  It satisfies the multiple QoS constraints and lower cost requirements. 
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 In multicast tree that optimizes a certain objective function with respect to performance related constraints such as  end-to-end 
delay bound, inter-receiver delay-jitter bound,minimum bandwidth available, and maximum packet-loss probability and design a 
multicast routing protocol with dynamic group topology. 
 

11. Genetic Algorithm-Based QoS Routing Protocol for MANETS (GAMAN) [13] 
A Genetic Algorithm-based source-routing Protocol for MANETs (GAMAN) which uses end-to-end delay and transmission success 
rate for QoS metrics. Genetic Algorithms The route discovery algorithm is assumed to collect locally computed metrics such as  
average delay over a link and the link reliability for the links on each path. After the gene encoding stage, the fitness  T of each path 
is calculated as follows:  

T=  

 
 
Where Di and Ri are the delay and reliability of link i, respectably. The fitness values are used to select paths for cross-over 
breeding and mutation operations. The fittest path (with the mallest T) and the offspring from the genetic operations are carried 
forward into the next generation.  While this method is a useful heuristic for approximating the optimal value over the delay and link 
reliability metrics at the same time, it requires many paths to be searched in order to collect enough “genetic information” for the 
GA operations to be meaningful. This means that the method is not suited to large networks 
 

Quality of Service 
The mobile network Quality of Service (QoS)[14] is defined as “The capability to control traffic-handling mechanisms in the 
network such that  the network meets the service needs of certain applications and users subject to network policies”. The QoS is 
used to control the resources in applications and the users. In QoS support for multimedia applications and real time applications 
also. Deponds on the routing protocol the QoS will be vary. Based on the time limit, such as chatting, web applications and so on. 

                                                                
 
 

QoS Parameters: To grant QoS, it measures the basic QoS parameters such as Bandwidth, packet Delivery Ratio, Routing 
overhead, Average end-to-end delay, and jitter and packet loss.  
 

Bandwidth: The term bandwidth defines the transmission capacity of an electronic line. Theoretically, it describes the range of 
possible transmission rates, or frequencies. In practice, it describes the size of the pipe that an application program needs in order to 
communicate over the network .The significance of a channel bandwidth is that it determines the channel capacity, which is the 
maximum information rate that can be  
 

Packet Delivery Ratio (PDR): It is the number of data packets received at the destination to the number of data packets sent by the 
source.  
 

Routing Overhead: The total number of routing packets transmitted during the simulation. This does not include MAC, and ARP 
packets. 
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Average End-to-End Delay:  The average time required for transmitting a data packet from source node IP layer to the destination 
IP layer, including transmission, propagation and queuing delay.  
 
Packet Delivery Ratio: In this experiment to analyze how the increasing node speed and traffic load influences the performance of 
routing protocols. The PDR with different speeds, lower traffic load achieved a higher packet deliver ratio than higher traffic load. 
Only traffic is affecting the PDR, but mobility has no impact on it. 
 
Throughput: An important user metric, in the case of network applications that rely on bulk transfer, is capacity. In the past, many 
applications were hindered by the lack of available high-bandwidth connections. A quantitative measurement term for this 
experience is “throughput” defined as the rate at which a computer or network sends or receives data. 
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Conclusion:  
 
In this paper, several routing protocols for mobile ad hoc network are discussed. In MANET the QoS is most important component. 
In recent days, most of the researcher in MANET with QoS. In MANET, different protocols use several QoS metrics like 
bandwidth, delay, routing overhead and etc., the above table shows the different routing protocol to compare different parameters. In 
future may include other protocols and add other QoS parameters.  
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