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Abstract— A Mobile Ad-hoc Network (MANET) is composed of 

Mobile Nodes (MNs) and these nodes are self-organized to form 

a network without any infrastructure. In late years, Multicast 

routing plays a substantial role in MANETs and the main target 

is to send data from multiple sources to multiple destinations 

and at the same time minimize the employment of resources like 

bandwidth, time and link costs. To provide reliable multicasting 

suitable for mobile ad hoc networks, many researchers have 

continued trying to optimize existing multicast routing 

protocols. In this paper some of the most important problems 

considered in this area are analyzed and also a survey on 

multicast routing protocols is discussed in detail. 
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I. INTRODUCTION 

Ad Hoc is a term from the Latin which means “For This 

Purpose”. A temporary association of nodes for the function 

of communication becomes an ad-hoc network. A mobile ad 

hoc network (MANET) is a collection of autonomous mobile 

nodes that communicate with each other over wireless 

connections. The regional anatomy of an ad hoc network is 

extremely dynamic due to the arbitrary movement of each 

guest. In recent years, for an ad hoc network number of 

multicast protocols has been offered. They can generally be 

separated into two classes based on the routing structure they 

are tree-based protocols and mesh-based protocols. There 

survives a single route between any sender-receiver pair in 

tree-based protocols. And holds the advantage of high 

multicast efficiency (which is specified as the proportion of 

the total figure of data packets received by all receivers to the 

total figure of information packets transmitted or 

retransmitted by senders or intermediate nodes). However, 

tree-based protocols are not strong against frequent topology 

changes and the packet delivery ratio (which is specified as 

the proportion of the number of data packets delivered to all 

pass catchers to the number of data packets supposed to be 

picked up by all receivers) drops at high mobility. Mesh-

based protocols provide redundant routes for maintaining 

connectivity to group members. The low packet delivery ratio 

problem caused by link failures is alleviated due to redundant 

routes. Mesh-based protocols are robust to node mobility. 

However, because of redundant route multicast efficiency 

becomes low. Hybrid multicast provides advantages both tree 

based as well as mesh based [1]. 

In computer networking, multicast (one-to-many or 

many-to-many distribution) is group communication where 

information is directed to a group of destination computers 

simultaneously. A pictorial representation of transmission of 

information from multiple sources to multiple destinations is 

shown in the Figure 1. This is becoming a central demand of 

computer networks supporting multimedia applications. In 

order to support large numbers of multicast sessions 

efficiently, the network must transport the information 

exchanged in those sessions using as few network resources 

as possible, while meeting the session’s service requirements. 

 

 

 
 

Figure 1: Conceptual organization of a multicast group, with more 

than one destination. 

 

 The main objectives of multicasting routing are 

every member receives exactly one copy of the packet and 

non-members receive nothing, then there should not be any 

loops in the route and also have an optimal path from the 

source to each destination. 

The rest of this paper is divided as follows. Section 

II presents multicast routing problems.  An overview of 

existing multicast-source routing algorithms is described in 

section III. Then, in section IV research issue is explained. 

Finally conclusion presented in the section V. 

II. ISSUES IN MULTICAST ROUTING 

MANET refers to (for the most part, wireless) networks 

where all network components are mobile. In general, there is 

no real distinction in a MANET between a host and a router 

for all network hosts can be endpoints as well as forwarders 

of traffic.  
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 Most research in the area of routing for MANET has 

concentrated on routing for unicast communication. Multicast 

routing and packet forwarding in MANET are a fairly 

unexplored area. One recent exception is the Shared-Tree 

Wireless Network Multicast (ST-WIM) work at UCLA, 

which aims to adopt fixed-network multicast approaches 

(PIM Sparse Mode) to MANET. Our position is that, since 

fixed network multicast routing is based on state in routers 

(either strong or easy), it is essentially unsuitable for a 

MANET environment with unconstrained mobility. In this 

context, unconstrained mobility implies the following: 

 Host behavior completely independent of other hosts. 

 No limit on host speed. 

 No constraints on direction of move. 

 High probability of frequent, temporary network 

partitions. 

 So that all of these factors no longer make it 

worthwhile for a mobile host to maintain any multicast-

related state information other than its own. Furthermore, in 

many types of the AHNs (e.g., where hosts are handheld 

devices) both storage capacity and power are severely 

limited. This is yet another reason to avoid maintaining and 

exchanging multicast state. Also, frequent changes in the 

topology make it difficult to apply clustering algorithms: 

heavy state maintenance and frequent elections of cluster 

leaders are too expensive for low-power hosts. One other 

important consideration has to do with the mission of AHNs. 

AHNs are most often deployed in the military (e.g., 

battlefield) and other emergency (e.g., disaster recovery) 

situations. In such critical environments robustness and high 

quality-of-service are of paramount concern. Consequently, 

multicast mechanisms (however attractive otherwise) that 

cannot provide the highest delivery guarantees are not 

appropriate. 

 
 Depending on the link/tree constraints imposed and 
the objective functions used, a multicast routing problem can 
be formulated as: 

1. A link-constrained problem: a link constraint is imposed 

to construct feasible multicast trees such as bandwidth-

constrained routing. 

2. A multiple-link-constrained problem: two or more link 

constraints are imposed to construct feasible trees such as 

bandwidth- and buffer-constrained routing. 

3. A tree-constrained problem: a tree constraint is imposed 

to construct feasible trees such as delay-constrained 

routing. 

4. A multiple-tree-constrained problem: two or more tree 

constraints are imposed to construct feasible trees such as 

delay- and inter receiver-delay-jitter-constrained routing. 

5. A link- and tree-constrained problem: a link constraint 

and a tree constraint are imposed to construct feasible 

trees such as delay- and bandwidth-constrained routing. 

6. A link optimization problem: a link optimization function 

is used to locate an optimal multicast tree such as the 

maximization of the link bandwidth over on-tree links in 

a multicast tree. 

 

 

7. A tree optimization problem: a tree optimization function 

is used to locate an optimal multicast tree such as 

minimization of the total cost of a multicast tree. This is 

also known as a Steiner tree problem. 

8. A link-constrained link optimization problem: a link 

constraint is imposed and a link optimization function is 

used to locate an optimal multicast tree that fulfills the 

constraint such as the bandwidth-constrained buffer 

optimization problem.  

9. A link-constrained tree optimization problem:  a link 

constraint is imposed and a tree optimization function is 

used to locate an optimal multicast tree that fulfills the 

constraint such as the bandwidth-constrained Steiner tree 

problem. 

10. A tree-constrained link optimization problem: a tree 

constraint is imposed and a link optimization function is 

used to locate an optimal multicast tree that fulfills the 

constraint such as the delay-constrained bandwidth 

optimization problem. 

11. A tree-constrained tree optimization problem: a tree 

constraint is imposed and a tree optimization function is 

used to locate an optimal multicast tree that fulfills the 

constraint such as the delay-constrained Steiner tree 

problem. 

12. A link and tree constrained tree optimization problem: 

link and tree constraints are imposed and link 

optimization functions are used to locate an optimal 

multicast tree that fulfills the constraints such as 

bandwidth- and delay constrained tree optimization 

problem. 

 Problem 1 and 2 are tractable, because link 

constraints can be fulfilled by removing from the network 

topology links that do not meet the selection criteria. Wang 

and Crow Croft [2] proved that the problem of finding a path 

subject to two or more independent additive/multiplicative 

constraints in any possible combination is NP-complete. The 

only tractable combinations are the concave constraint and 

the other additive/multiplicative constraints. As a result, 

problem 3, 5 and 10 are polynomial time solvable, while 

problem 4 is NP-complete. A solution algorithm of 

polynomial time complexity for problem 6 has been proposed 

by Shacham [3]. Problem 8 reduces to problem 6 if links that 

do not meet the link constraints are removed from the 

network topology. Hence, it is also polynomial time solvable. 

Finally, problem 7 (Steiner tree problem) and problem 9, 11 

and 12 (constrained Steiner tree problem) have been proved 

to be NP-complete [4]. Some source routing algorithms used 

to solve these problems are briefly introduced in the next 

section. A nice survey of multicast routing problems can be 

found in [5].  

III. PRIOR STUDY WORK 

Royer et al. [6] Examined routing protocols for ad hoc 

networks and evaluates these protocols based on a given set 

of parameters. The article provides an overview of eight 

different protocols by presenting their characteristics and 

functionality, and then provides a comparison and discussion 

of their respective merits and drawbacks. 
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Sabari et al. [7] proposed an ant agent based 

adaptive, multicast protocol that exploits group members’ 

desire to simplify multicast routing and invoke broadcast 

operations in appropriate localized regimes. By reducing the 

number of group members that participate in the construction 

of the multicast structure and by providing robustness to 

mobility by performing broadcasts in densely clustered local 

regions, the proposed protocol achieves packet delivery 

statistics that are comparable to that with a pure multicast 

protocol but with significantly lower overheads. By their 

simulation results, they show that their proposed protocol 

achieves increased Packet Delivery Fraction (PDF) with 

reduced overhead and routing load. 

Baburaj et al. [8] Presented a GA-based MAODV 

model to support the multicast routing optimization algorithm 

in mobile ad-hoc networks. The simulation results 

demonstrate that the proposed approach and parameters 

provide an accurate and efficient method in realistic 

scenarios. Finally, they suggest that in future multicast 

protocol evaluations need to be more comprehensive. 

Evaluations should consider a range of realistic mobility 

models and should include special cases, such as high density 

and high traffic rates. 

Gour [9] investigated different routing protocols, 

and provide the study of problems identified in these routing 

as their literature collection. In addition of that here they 

propose a new kind of path discovery strategy that promises 

to deal with a dynamically changing network with adoptable 

Quality of service (QoS) parameters. Here they discuss their 

proposed solution to achieve the desired goal. Their proposed 

technique uses a traditional genetic algorithm and similarity 

functions that help to improve the performance of the 

proposed routing algorithm. 

 Lakshmi et al. [10] Presented an essential 

component of communication protocols in mobile ad hoc 

networks. Routing protocols typically fall under two 

classifications: first one is unicast routing protocol, second 

one is a multicast routing protocol. The design of the 

protocols is driven by specific goals and requirements based 

on respective assumptions about the network properties or 

application area. On comparing these protocols Hybrid 

unicast and multicast routing protocols are better than 

proactive and reactive routing protocols. 

Asma et al. [11] illustrated an energy efficient 

routing algorithms for MANETs are surveyed and 

categorized on the basis of the metrics used for energy 

efficient routing. These algorithms are analyzed in 

highlighting their strengths and deficiencies. 

Gupta et al. [12] aimed to provide a platform for 

researchers worldwide to get an overview of the existing 

ACO based routing protocols. To know about their 

performance against traditional ad hoc routing protocols. This 

would rather help them consider appropriate protocols for 

their research work. The authors have tried their best to 

present a comparative study of various proposed ad hoc 

routing protocols based on ant colony optimization 

techniques. They have evaluated and compared various ACO 

based algorithms to the original ones and obtained better 

results in terms of an end to end delay and routing overhead 

etc. for environments of dynamic topology. In future a more 

critical performance evaluation of these protocols shall be 

done on the basis of simulations and varying performance 

metrics. 

MOSPF [13] is a multicast extension of the unicast 

link-state protocol OSPF. It was based on Deering’s work 

[14]. In addition to a global state information, at every node 

the protocol maintains the membership information of every 

multicast group in the routing domain. Group membership 

changes in a sub-network are detected by a local router, 

which broadcasts the information to all other nodes. Given all 

knowledge of the network state and group membership,  any 

node can compute the shortest-path multicast tree from a 

source to a group of destinations by using Dijkstra’s 

algorithm. Such a protocol can be easily used for delay-

constrained multicast routing. 

Zhu, Parsa and Garcia-Luna-Aceves (ZPG) [15]  

proposed this problem. ZPG allows variable delay bounds to 

destinations. A shortest-path tree in the terms of delay is first 

constructed by Dijkstra’s algorithm. If the delay constraint 

cannot be satisfied for any destination, it must be 

renegotiated; otherwise, the algorithm proceeds by iteratively 

refining the tree for lower cost. The basic idea is to replace a 

path in the tree by another path with lower cost unless such a 

replacement cannot be found. The algorithm always finds a 

delay-constrained tree (probably not least-cost), if one exists, 

because it starts with a shortest-path tree. 

Widyono [16] proposed several heuristic algorithms 

for the constrained Steiner tree problem. The one with the 

best performance is called the constrained adaptive ordering 

heuristic. At each step, a constrained Bell-man-Ford 

algorithm is used to find a delay-constrained least-cost path 

from the source to a destination that is not yet in the tree. The 

found path as well as the destination is then inserted into the 

tree. The cost of links in the tree is set to zero. The above 

process repeats until the tree covers all destinations. 

Zone-based Hierarchical Link State routing (ZHLS) 

[17] is a hybrid routing protocol. In ZHLS, mobile nodes are 

assumed to know their physical locations with assistance 

from a locating system like GPS. ZHLS uses a hierarchical 

addressing scheme that contains a zone ID and node ID. A 

node determines its zone ID according to its location and the 

pre-defined zone map is well known to all nodes in the 

network. It is assumed that a virtual link connects two zones 

if there exists at least one physical link between the zones. A 

two-level network topology structure is defined in ZHLS, the 

node level topology and the zone level topology. 

Respectively, there are two kinds of link state updates, the 

node level LSP (Link State Packet) and the zone level LSP. A 

node level LSP contains the node IDs of its neighbors in the 

same zone and the zone IDs of all other zones. 

IV. RESEARCH ISSUES 

Basically, the design should take three issues into 

consideration: robustness, multicast efficiency, and control 

overhead. If the degree of robustness is low, the packet 

delivery ratio will drop and high control overhead will be 

incurred. Thus, the mesh structure is more appropriate to be 

the multicast routing structure. A mesh that is built and 

maintained by only one core node is robust to low mobility 

and can avoid duplicate transmissions. Moreover, the number 
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of forwarding nodes in this kind of mesh is limited such that 

some degree of multicast efficiency is ensured. However, this 

sort of mesh may not be robust enough to high mobility. An 

excellent mesh-based protocol should be designed with the 

connectivity adapted to the degree of mobility. 

 Since the mesh is constructed and refreshed by one 

core node, the position of the core node affects the efficiency 

of the mesh. If the core node is located far away from other 

group members, multicast efficiency is reduced and longer 

paths increase the probability of link failures. Therefore, it is 

important to select a new core located in a better position 

periodically. How to devise an efficient core migration 

scheme with low overhead is a crucial issue. 

The periodic reelection of the core node results in 

regular flooding of control messages, so the frequency of 

flooding needs to be further studied. The soft-state 

maintenance should be used only for refreshing the mesh; 

while the hard-state one should be used for repairing broken 

links.  

General multicast protocols often provide shortest 

paths between senders and receivers. Although shortest paths 

have low data delivery latency and low probabilities of link 

failures, they reduce multicast efficiency. Hence, the protocol 

should strike a balance between multicast efficiency and path 

lengths. At last, a mesh may be partitioned because of node 

movement. Several protocols merge separated meshes by 

requiring the core node with the highest IP address (or other 

criteria) to be the new core of the merged mesh. This merging 

procedure is inefficient and time-consuming. In our opinion, 

it is better for one of the group members that detect more than 

one mesh existing to be the new core node. This is because 
that these members are located in the middle of these 

separated meshes. 

 
V.   CONCLUSION 

In this paper, a broad range of multicast routing protocols for 

MANETs are discussed. Multicast routing protocol in 

MANETs tries to master some difficult problems which can 

be categorized under basic issues or considerations. All 

protocols have their own advantages and disadvantages. One 

constructs multicast trees to reduce end-to-end response time 

while another builds a mesh to ensure validity. Some 

protocols create overlay networks and use unicast routing to 

forward packets. Energy aware multicast protocols optimize 

either total energy consumption or the system lifetime of the 

multicast tree. It is really difficult to design a multicast 

routing protocol considering all the issues mentioned in 

section II. 
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