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                                  Abstract 
A mobile ad hoc network (MANET) enables wireless 
communications between participating mobile nodes 
without the assistance of any base station. The broadcast 
operation is the most fundamental role in MANETs 
because of the broadcasting nature of radio transmission: 
When a sender transmits a packet, all nodes within the 
sender’s transmission range will be affected by this 
transmission. The advantage is that one packet can be 
received by all neighbors; the disadvantage is that it 
interferes with the sending and receiving of other 
transmissions, creating exposed terminal problem, that is, 
an outgoing transmission collides with an incoming 
transmission, and hidden terminal problem, that is, two 
incoming transmissions collide with each other. Flooding in 
mobile ad hoc networks has poor scalability as it leads to 
serious redundancy, contention and collision. This paper 
provides a survey on broadcasting in MANET and their 
various techniques of broadcast in MANET. 
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1. Introduction 

Mobile Ad hoc Network is an autonomous system of 
mobile nodes connected by wireless links. Each node 
operates as an end system and a router for all other 
nodes in the network. A mobile Ad hoc Network is a 
self configuring network of mobile routers connected 
by wireless links –the union of which forms an 
arbitrary topology. An Ad hoc network is often 
defined as an infrastructure less” network means that 
a network without the usual routing infrastructure, 
link fixed routers and routing backbones [1]. 
 
MANET is a distributed network that does not 
require centralized control, and every host works not 
only as a source and a sink but also as a router. This 
type of dynamic network is especially useful for 
military communications or emergency search and 
rescue operations, where an infrastructure cannot be 

supported. The nodes that make up a network at any 
given time communicate with and through each 
other. In this way every node can establish a 
connection to every other node that is included in the 
MANET. Examples of nodes can be personal devices 
like, our mobile phones, Laptops, Personal Data 
Assistants (PDA’s), etc. Smaller and simpler devices 
also use wireless ad-hoc networking, like wireless 
headsets, hands free, etc [1]. 

 

Figure 1: A Schematic diagram of Mobile Ad Hoc 
Network[7] 

2. Broadcasting in a MANET 
 

Broadcast is a common operation in many network 
protocols and applications. By broadcast, a message 
is propagated to all nodes in a network. It is useful in 
delivering messages to users with unknown locations 
or a group of users whom the source need not know 
exactly. Broadcast plays an important role in routing, 
network management and other tasks in mobile ad 
hoc networks (MANETs). An MANET is a wireless 
network that is self-organized with many mobile 
nodes. No static infrastructure such as a wired 
backbone is available. Due to the limited 
transmission range of wireless network interface, 
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nodes are required to forward messages for those 
located outside their radio coverage, thereby forming 
a multi-hop network. All nodes are free to move 
around and the network topology may change 
frequently. Possible applications of MANETs include 
emergency rescue after a hurricane or earthquake, 
communication between mobile robots, exchanging 
information on the battlefield, and so on [2]. 
 
A MANET consists of a set of mobile hosts that may 
communicate with one another from time to time. No 
base stations are supported. Each host is equipped 
with a CSMA/CA (carrier sense multiple access with 
collision avoidance) transceiver. In such 
environment, a host may communicate with another 
directly or indirectly. In the latter case, a multihop 
scenario occurs, where the packets originating from 
the source host are relayed by several intermediate 
hosts before reaching the destination [3]. The 
broadcast problem refers to the sending of a message 
to other hosts in the network. The problem 
considered here is assumed to have the following 
characteristics [3].  

a. The broadcast is spontaneous. Any mobile 
host can issue a broadcast message at any 
time. For reasons such as host mobility and 
lack of synchronization, preparing any kind 
of global topology knowledge is prohibitive 
(in fact this is at least as hard as the 
broadcast problem). Little or even no local 
connectivity information may be collected in 
advance.  
 

b.  The broadcast is unreliable No 
acknowledgement mechanism will be used. 
However, an attempt should be made to 
distribute a broadcast message to as many 
hosts as possible without paying too much 
effort. The motivations to make such an 
assumption are (i) a host may miss a 
broadcast message because it is off-line, it is 
temporarily isolated from the network, or it 
experiences repetitive collisions, (ii) 
acknowledgements may cause serious 
medium contention (and thus, another 
“storm”) surrounding the sender, and (iii) in 
many applications (e.g., route discovery in), 
a 100% reliable broadcast is unnecessary 
[3]. 

Current approaches for broadcasting in MANETs can 
be divided into three categories: 

• Flooding and its variations, including the 
location-aided schemes [2]. 

• Cluster-based or dominating set-based 
schemes. 

• Connected dominating set-based schemes 
[2]. 
 

2.1 Broadcast Storm Caused By Flooding 
Flooding is an intuitive way for broadcast. A straight-
forward approach to perform broadcast is by flooding 
[3]. A host, on receiving a broadcast message for the 
first time, has the obligation to rebroadcast the 
message. This scheme requires minimal state 
retention except for a mechanism to detect duplicate 
messages (e.g., by associating a sequence number 
with each broadcast message). Other merits of 
flooding include robustness in case of lossy links or 
in networks with frequently changing topology, and 
minimal transfer delay, since messages are 
propagated along the shortest path to each 
destination. However, without any effective control 
mechanisms, flooding may result in serious 
redundancy, contention and collision, which is 
referred to as broadcast storm problem [2]. 
 

Clearly, this costs n transmissions in a network of n 
hosts. In a CSMA/CA network, drawbacks of 
flooding include [3]:  

• Redundant rebroadcasts: When a mobile 
host decides to rebroadcast a broadcast 
message to its neighbors, all its neighbors 
already have the message. 

• Contention: After a mobile host broadcasts 
a message, if many of its neighbors decide 
to rebroadcast the message, these 
transmissions (which are all from nearby 
hosts) may severely contend with each 
other. 

• Collision: Because of the deficiency of 
back-off mechanism, the lack of RTS/CTS 
dialogue, and the absence of CD, collisions 
are more likely to occur and cause more 
damage. 
 

2.2 Cluster-Based or Dominating Set-
Based Schemes 

In cluster-based schemes, mobile nodes are organized 
into clusters. Only one node is chosen as the head of 
a cluster and all cluster heads make up a dominating 
set of the network. Cluster members receive 
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messages from their cluster heads. Cluster heads are 
responsible for relaying broadcast messages to 
neighboring heads by unicasting or multicasting. 
These schemes achieve better scalability than 
flooding by restricting rebroadcasting nodes within 
cluster heads. 
 

2.3 Connected Dominating Set-Based 
Schemes [2] 

In contrast with the former schemes, connected 
dominating set-based schemes attempt to minimize 
the total amount of broadcast traffic. This is achieved 
by selecting some nodes that constitute a minimal 
connected dominating set (CDS) of a network to 
perform rebroadcast. A subset of nodes in a network 
is a connected dominating set if each node not in the 
subset is adjacent to at least one node in the subset 
and the subnetwork induced by the subset is 
connected. The main point of the current approaches 
is to construct a subnetwork called spine or virtual 
backbone that approximates the minimal CDS. 
However, it is costly to maintain a backbone structure 
in MANETs with frequently changing topology. 
 

3. Various Broadcasting Techniques  
 

3.1 Heuristic-Based Broadcasting 
Heuristic-based broadcasting methods require careful 
selection of parameters and thresholds, which are 
closely related to ad hoc network environments. 
Their performance is highly dependent on the 
selected parameters and thresholds in the heuristic 
[4]. 
 

a. Counter-Based Scheme 
Ni et al [6] show an inverse relationship between the 
number of times a packet is received at a node and 
the probability of that node being able to reach 
additional area on a rebroadcast. This result is the 
basis of their Counter-Based scheme. Upon reception 
of a previously unseen packet, the node initiates a 
counter with a value of one and sets a RAD (which is 
randomly chosen between 0 and Tmax seconds). 
During the RAD, the counter is incremented by one 
for each redundant packet received. If the counter is 
less than a threshold value when the RAD expires, 
the packet is rebroadcast. Otherwise, it is simply 
dropped. Threshold values above six relate to little 
additional coverage area being reached [5]. The 
overriding compelling features of the Counter-Based 
scheme are its simplicity and its inherent adaptability 

to local topologies. That is, in a dense area of the 
network, some nodes won’t rebroadcast; in sparse 
areas of the network, all nodes rebroadcast. 

 
b. Distance-Based Scheme 

A node using the Distance-Based Scheme compares 
the distance between itself and each neighbor node 
that has previously rebroadcast a given packet1. 
Upon reception of a previously unseen packet, a 
RAD is initiated and redundant packets are cached. 
When the RAD expires, all source node locations are 
examined to see if any node is closer than a threshold 
distance value. If true, the node doesn’t rebroadcast 
[5]. 
 

c. Probability-based 
The decision of rebroadcast is based upon a random 
probability. This probability may be as simple as 
flipping a coin or it may be more complex involving 
probabilities that include parameters such as node 
density, duplicate packets received, battery power, or 
a node’s participation/ benevolence within the 
network [4]. 
 

3.2 Neighbor Coverage–Based Broadcast 
In Neighbor Coverage–Based (NCB) broadcast, 
nodes periodically or dynamically broadcast beacon 
messages to advertise their own existence and also 
discover the existence of neighboring nodes within 
the transmission range (one hop). Beacon messages 
may typically contain the broadcasting node’s 
address and the neighboring nodes that the node may 
be aware of. Thus, the information of neighbor 
topology within two hops can to be obtained. The use 
of neighbor information allows the link state 
topology of nodes to be determined. It is also useful 
in situations where GPS may not work, such as 
indoor applications. The exchange of beacon 
messages allows for attaching additional information 
about neighboring nodes. The additional information 
may include a node’s remaining battery power, any 
user-based constraint, physical coordinates acquired 
through a GPS device, signal-to-noise ratio (SNR) 
measurements (acquired from the MAC layer), and 
possible device characteristics such as maximum 
broadcast power [4]. 
 

a. Flooding with Self Pruning 
The simplest of the Neighbor Knowledge Methods is 
what Lim and Kim refer to as Flooding with Self 
Pruning [5]. This protocol requires that each node 
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have knowledge of its 1-hop neighbors, which is 
obtained via periodic “Hello” packets. A node 
includes its list of known neighbors in the header of 
each broadcast packet. A node receiving a broadcast 
packet compares its neighbor list to the sender’s 
neighbor list. If the receiving node would not reach 
any additional nodes, it refrains from rebroadcasting; 
otherwise the node rebroadcasts the packet. 

 
3.3 Dominating Sets–Based Broadcasting 

A dominating set is the set that any node in the 
network either belongs to the set or is the direct 
neighbor of some node in the set. The authors define 
a node i as an ‘‘intermediate’’ node if there exist two 
neighbors j and k of i, which are not direct neighbors 
of each other. Two rules are applied [4]:  

• Rule 1 – Given two intermediate 
neighboring nodes u and v. If neighbors of u 
are also neighbors of v and the node 
identifier of node u is less than the node 
identifier of node v, then node u is not an 
‘‘inter-gateway’’ node. Therefore, node u is 
covered by node v. 
 

• Rule 2 – Assume three inter-gateway nodes 
u, v, and w with shared neighbors. If the 
neighbors of node u are contained within the 
neighbors of nodes v and w (that are also 
neighbors of each other) and node u’s 
identifier is less than both node v and w, 
then node u may be removed from the 
gateway set (CDS). 

 
3.4 Multipoint Relaying  

Multipoint Relaying is similar to Dominant Pruning 
in that rebroadcasting nodes are explicitly chosen by 
upstream senders. For example, say Node A is 
originating a broadcast packet. It has previously 
selected some, or in certain cases all, of it one hop 
neighbors to rebroadcast all packets they receive 
from Node A. The chosen nodes are called 
Multipoint Relays (MPRs) and they are the only 
nodes allowed to rebroadcast a packet received from 
Node A. Each MPR is required to choose a subset of 
its one hop neighbors to act as MPRs as well. Since a 
node knows the network topology within a 2-hop 
radius, it can select 1-hop neighbors as MPRs that 
most efficiently reach all nodes within the two hop 
neighborhood. The authors of propose the following 
algorithm for a node to choose its MPRs [5]:  

a. Find all 2-hop neighbors that can only be 
reached by one 1-hop neighbor. Assign those 
1-hop neighbors as MPRs. 
 

b. Determine the resultant cover set (i.e., the set 
of 2-hop neighbors that will receive the 
packet from the current MPR set).  
 

c. From the remaining 1-hop neighbors not yet 
in the MPR set, find the one that would cover 
the most 2-hop neighbors not in the cover set. 
 

d. Repeat from step 2 until all 2-hop neighbors 
are covered. 

 

4. Conclusion 
 

Broadcast is the process of sending a message from 
one node to all other nodes in an ad hoc network. It is 
a fundamental operation for communication in ad hoc 
networks as it allows for the update of network 
information and route discovery as well as other 
operations. Broadcast is expected to be performed 
frequently in mobile ad hoc networks (MANETs). 
Intuitively, broadcast can be implemented by 
flooding, in which every node rebroadcasts a 
message when the message is received at the first 
time. Though flooding is simple, it consumes much 
network resources as it introduces a large number of 
duplicate messages. It leads to serious redundancy, 
contention and collision in mobile wireless networks, 
which is referred to broadcast storm problem. The 
paper presents a comprehensive review and analysis 
of existing techniques on broadcast, where only local 
knowledge is required. The techniques reviewed 
include heuristic-based broadcasting techniques, 
multipoint relay and dominating set-based 
broadcasting. 
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