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ABSTRACT 
 
Various networks in a communication, made up of radio 
nodes organize in a mesh topology. It provides a potential 
to deliver Internet broadcast access. Wireless local Area 
Network connectivity for stationary on mobile issues at 
low cost both for network operation and customer. Present 
paper reflects, to analyze the challenges/enhancing the 
efficiency of Wireless Mesh Network. The results obtain in 
the present paper may enhance and boost the efficiency 
and limitations of the Wireless Mesh Network. 
 
Keywords:   
WMNs, multi-hop reactive, proactive, multipath routing, 
hybrid network, enhancement/efficiency, I.S.P. (Internet 
service provider) 
. 
ORGANIZATION OF THE PAPER 
 
Starting from the introduction, about the wireless network 
and its importance and its applicability in the wireless 
network. Topic two is the literature study and review of 
the wireless mesh network. Topic three explains the 

identification of the problem. Topic four depicts the details 
about comparative study of wireless network schemes. 
Topic five represent and reflects about analyzing and 
comparison of various Wireless Networks. Topic six 
provides the conclusion of the paper. Topic seven 
represents the references of the paper, followed by about 
the authors. 
 
1. INTRODUCTION 
 
With the advent of wireless technology,  and also with the 
consideration to provide the wide coverage of the  network 
throughout the area of operation. Mesh networks has 
provide a no. of channels to the service providers as a 
result WMN has provide the extensive and application for 
data communication network. WMN have emerged as a 
promising technology to provide wireless backbone with 
the additional benefits such as; (i) cost (ii) high bandwidth 
(iii) wireless access service with the multiple applications. 
The protocols associated with the wireless communication 
are 802.11 and compatible with a typical WMN have been 
shown in the figure 1. 

 

 
Figure 1: A typical Wireless Mesh Network 
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A typical Wireless Mesh Network is comprised of a set 
of stationary mesh router that form the mesh backbone and 
a set of mesh client that communicate via mesh router. 
Security is the critical component that contributes to the 
performance of WMN. 
                 The present paper analyzes the factors which 
may affect the enhancement of the efficiency of wireless 
network and the limitations thereof. The result obtained 
after the analyze will shine the efficiency and applicability 
about WMN. 
 
2. LITERATURE STUDY AND REVIEW 
 
In 1945, the radio has been used by US army for 
communication purpose. Gradual development of the 
wireless communication implemented world wide in 1980 
decades for using the wireless services to send voice 
(analog signal) from one mobile set to another mobile set 
with the help of frequency modulation. Further 
development has been observed in last two-three decades, 
a lot of up gradation in the technology, leads from G1 to 
G4 and further advancement is going on for further 
improvement in terms of better hardware, low cost, easily 
access and instantaneous availability of services. As a 
result of which, we may able to send the analog as well as 
digital signal (voice, data, images, videos) through a single 
channel accessed by multi-users using the concept of 
frequency reuse. 
    
WMN is multi-hop network consisting of routers and 
gateways and mobile nodes. Routing in such a 
heterogeneous environment has put enormous challenges 
to participating nodes and routers to deliver packet from 
one corner to another. We have studied various metrics 
has been proposed for wireless mesh networks providing 
routing algorithms with high flexibility in the selection of 
best path and offering a compromise between throughput, 
end-to-end delay, and energy consumption. The routing 
protocol is an important factor in any network, but in 
WMNs it can mean the difference between failure and 
success. If the routing protocol has a high overload and 
requires global information it will be impossible to scale it 
to a large number of nodes. The entire performance of a 
WMN is affected by its routing protocol. 
                         
Load balancing, avoiding congested routes, and taking into 
account interference patterns existent in a WMN are just 
some of the factors that directly affect the performance of 
WMNs. Scalable capacity challenges rooted in the nature 
of wireless networking. The inherent inefficiencies of 
sharing the radio frequency (RF) spectrum are a primary 
contributor to scalability issues. There are some challenges 
which effect WMN design. Large number of nodes 
increases the complexity which also turns network into a 
target from the point of security, reliability and 
manageability.  
 

3. IDENTIFICATION OF THE PROBLEM 
 
Study review enables us for analyzing the challenges in 
the wireless mesh network. The present paper is the result 
of extensive study of “Analyzing the challenges for 
enhancement/efficiency in Wireless Mesh Networks 
(WMNs)”. 
 
4. COMPARATIVE STUDY OF WIRELESS 
NETWORK SCHEMES 
 
4.1 Wireless Sensor Networks: 
A sensor network is defined as being composed of a large 
number of nodes which are deployed densely in close 
proximity to the phenomenon to be monitored. A wireless 
sensor network (WSN) consists of hundreds to thousands 
of low-power multi-functional sensor nodes, operating in 
an unattended environment, and having sensing, 
computation and communication capabilities. The basic 
components of a node are a sensor unit, an ADC (Analog 
to Digital Converter), a CPU (Central processing unit), a 
power unit and a communication unit. Sensor nodes are 
micro-electro-mechanical systems (MEMS) that produce a 
measurable response to a change in some physical 
condition like temperature and pressure. Sensor node 
senses or measures physical data of the area to be 
monitored. The continual analog signal sensed by the 
sensors is digitized by an analog-to-digital converter and 
sent to controllers for further processing. 
 
4.1.1Protocols used in Wireless Sensor Networks: 
In wireless sensor networks, the choice of a routing 
protocol depends on the targeted application. The bulk of 
the research work has focused on two main application 
domains: environment monitoring and target detection. 
Environment monitoring applications favor a global 
network organization. The main contributions are LEACH 
(Low Energy Adaptive Clustering Hierarchy) and 
PEGASIS (Power-Efficient Gathering in Sensor 
Information Systems). In turn, target detection 
applications rely on sporadic data retrieval due to the 
random occurrence of the targeted event. TEEN 
(Threshold sensitive Energy Efficient Sensor Network 
protocol), TTDD (Two-Tier Data Dissemination Model), 
Random Walks and Rumor Routing are widely known 
contributions in this area. Some other protocols focused 
more on efficient information dissemination such as SPIN 
(Sensor Protocols for Information via Negotiation and 
Directed Diffusion. 
 
4.1.2The advantages and disadvantages of wireless 
sensor networks can be summarized 

 
as follows: 
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Advantages: 
1. Network setups can be done without fixed 

infrastructure. 
2. Ideal for the non-reachable places such as across the 

sea, mountains, rural areas or deep forests. 
3. Flexible if there is ad hoc situation when additional 

workstation is required. 
4. Implementation cost is cheap. 
5. It can be accessed through a centralized monitor. 

 
Disadvantages: 

1. Less secure because hackers can enter the access 
point and get all the information. 

2. Lower speed compared to a wired network. 
3. More complex to configure than a wired network. 
4. Easily affected by surroundings (walls, microwave 

a large distances due to signal attenuation, etc.). 
5. Still costly at large. 

 
4.2Mobile Ad-hoc Networks (MANET): 
The wireless Ad Hoc Network divided into two main 
types, firstly quasi-static Ad Hoc Network secondly, 
Mobile Ad Hoc Network (MANET). In the quasi-static Ad 
Hoc network the nodes may be portable or static, because 
the power controls and link failures, the resulting network 
topology may be so active. The Sensor Network is an 
example for the quasi-static Ad Hoc Network. In the 
Mobile Ad Hoc network (MANET) here the entire 
network may be mobile     and the nodes may move fast 
relative to each other. 
             
Mobile Ad Hoc Network (MANET) is a collection of two 
or more devices or nodes or terminals with wireless 
communications and networking capability that 
communicate with each other without the aid of any 
centralized administrator also the wireless nodes that can 
dynamically form a network to exchange information 
without using any existing fixed network infrastructure. 
Mobile Ad Hoc Network (MANET) is a completely 
wireless connectivity through the nodes constructed by the 
actions of the network, which usually has a dynamic shape 
and a limited bandwidth and other features. 
 
4.2.1Dynamic Topologies 
Network nodes can be mobile computers that are free to 
randomly move about the network as well as leave the 
MANET’s transmission area of coverage. Their 
participating in a MANET results in routes from a source 
node to its destination having a probability of change due 
to the random structure of the network. Thus, any routing 
protocol that is used by a MANET should support a 
dynamic topology. 
 
4.2.2Routing Protocols in MANETs: In MANETs, many 
routing protocols have been proposed in the last decade, 
each attempting to address a few aspects of these 
networks.  Among the proposed protocols, the more note-

worthy ones are (chronologically sorted): DSDV (Highly 
Dynamic Destination-Sequenced Distance Vector), DSR 
(Dynamic Source Routing), TORA (Temporally Ordered 
Routing Algorithm), CGSR (Clusterhead-Gateway Switch 
Routing), GeoCast (Geographic Addressing and Routing), 
ZRP (Zone Routing Protocol), DREAM (Distance Routing 
Effect Algorithm for Mobility), LAR (Location-Aided 
Routing), OLSR (Optimized Link State Routing Protocol), 
AODV (Ad Hoc On Demand Distance Vector Routing), 
HSR (Hierarchical State Routing), FSR Multimed Tools 
Appl  (Fisheye State Routing), TBRPF (Topology 
Broadcast Based on Reverse Path Forwarding), LANMAR 
(Landmark Ad Hoc Routing Protocol), and GPSR (Greedy 
Perimeter Stateless Routing). 
 

 

4.2.3Advantages and disadvantages of mobile ad-hoc 
networks 

ADVANTAGES: 
There are many reasons better to use ad hoc than 
infrastructure. The biggest ad hoc’s strength is its 
independency from any infrastructure. Therefore, it is 
possible to establish an ad hoc network in any difficult 
situations. The following are the advantages of ad hoc 
networks.  
 
a. No infrastructure and lower cost: There are 
situations, with which a user of a communication system 
cannot rely on an infrastructure. Using a service from a 
infrastructure can be expensive for specific applications. 
In an area with very low density, like desert, mountain, or 
isolated area it is not impossible to establish an 
Infrastructure. But if we compare how often the people 
there are using service of infrastructure and how many 
data per day transmitted with cost of installation, 
maintenance, and repair, it is maybe too expensive. 
Almost the same problem with military network. It is 
obviously very useless to build an infrastructure in a 
battlefield. Aside from cost of installation, the enemy can 
destroy the infrastructure in short time. A independent 
from infrastructure network is needed for both cases. 
 
b. Mobility (MANET only): In the next generation of 
wireless communication systems, there will be a need for 
the rapid deployment of independent mobile users. The 
most popular examples include military networks, 
emergency / rescue operations, and disaster effort. In these 
scenarios we can’t rely on centralized connectivity. 
MANETs support nodes’ mobility. We can still 
communicate with our mobile devices as long as the 
destination is reachable. 
 
c. Decentralized and robust: Another advantage of ad 
hoc networks is that they are inherently very robust[4]. 
Imagine that for some reason one of the base stations is 
not working. In this case, all users of that base station will 
lose connectivity to other networks. In the ad hoc 
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networks you can avoid such problem. If one node leaves 
the network or is not working, you can still have 
connectivity to other nodes and maybe you can use these 
nodes to multi-hop your message to the destination nodes, 
as long as there is at least one way to desired node. 
 
d. Easy to build and spontaneous infrastructure: 
Malfunction of a network infrastructure is sometimes not 
avoidable. It is obviously difficult to repair or replace the 
malfunction infrastructure in short time, while the 
network’s existence must be maintained all-time. 
Establishing an ad hoc is a good deal in such situation. 
The network participants can act as ad hoc nodes and hop 
the messages. 
 
 DISADVANTAGES OF AD HOC 
NETWORKS 
The wireless communication is very famous nowadays; 
using wireless can make rooms look better, because fewer 
cables are used. The weakness of wireless link impact ad 
hoc. Lower data rate, security, and medium access control 
are common problems in the wireless communications. 
Ad-hoc strengths cause also some problems. The 
following are the disadvantages of ad hoc networks: 
 
A. Higher error rate: Unlike wired transmission, the 
wireless transmission may deal with problem the 
characteristic of the electronic wave. In a free room 
without obstacle the electronic wave propagate linear 
indecently from its frequency. There is seldom such a 
situation. The obstacle causes shadowing, reflection, 
scattering, fading, refraction, diffraction of the wave. This 
propagation may lead to transmitted packets being garbled 
and thus received in error. 
 
B. Lower data rate: One of biggest Problem of ad hoc 
networks is reduced data rates. The characteristic of wave, 
which is used for wireless communication, prevents 
wireless communication to transmit data better than wired 
communication. A higher frequency can transmit more 
data, but then it is more vulnerable to interference and 
performs well in short range. 
 
C. Dynamic topology and scalability: Because ad hoc 
networks do not allow the same kinds of aggregation 
techniques that are available to standard Internet routing 
protocols, they are vulnerable to scalability problem. Since 
the MANET’s nodes are mobile, the routing changes as 
the nodes move. Current connectivity Information must to 
be propagated to all network’s participant. Control 
messages have to send around the network frequently. The 
increased number of control messages burdens the 
available bandwidth. Therefore, the ad hoc protocols are 
typically designed to reduce the number of control 
messages, such as by keeping the current information. A 
good algorithm for ad hoc networks must be able to 
evaluate and compare networks’ relative scalability in the 

face of increased number of nodes and nodes mobility. It 
is very important to know how many control messages is 
required. So we can control bandwidth’s usage. 
 
D. Security: Due to dynamic distributed infrastructure-
less nature and lack of centralized monitoring points, the 
ad hoc networks are vulnerable to various kinds of attacks. 
Unlike wired channel, the wireless channel is accessible to 
both legitimate network users and malicious attacker. 
Therefore, the ad hoc networks are susceptible to attacks 
ranging from passive attacks such as eavesdropping to 
active attack such as interfering. Passive attack means, that 
the attacker does not send any message. The attacker just 
listens the channel; therefore, it is almost impossible to 
detect this attack. In contrast, the active attacks modify, 
delete the packets, and inject packets to invalid 
destination. Active attack can be detected.  
        
There are numerous security problem issues in the ad hoc 
networks.  The following are some of the security problem 
of IEEE 802.11. 
1) Eavesdropping (passive), a non-legitimate listening into 
a transmission between two nodes. 
 
2) Traffic analysis (passive), the attacker monitoring the 
transmission for patterns of communication. 
 
3) Masquerading (active), the attacker pretends to 
authorized user of a system in order to gain access to it or 
to gain access to it or to gain greater privileges than they 
are authorized for. 
4) Replay (active), the attacker spies’ transmissions and 
retransmits message as the legitimate user 
 
5) Message modification (active), the attacker alters a 
original message by deleting, adding to, modifying it. 
 
6) Denial-of-service or interruption (active), the attacker 
prevents or prohibits the normal use or management of 
communications facilities. 
 
E. Energy limitation (MANET only): A MANET 
network allows mobile nodes to communicate in the 
absence of a fixed infrastructure. Therefore, they operate 
with on battery power. Because of this limitation, they 
must have algorithms which are energy-efficient as well as 
operating with limited processing and memory resources. 
The usage of available bandwidth will be limited because 
nodes may not be able to sacrifice the energy consumed by 
operating at full link speed. It is also very annoying, while 
receiving data from someone with PDA, the battery is 
almost depleted. Repeating the transfer process after 
recharging is necessary. Therefore a MANET is not 
suitable for a permanent network. 
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4.3Wireless Mesh Network: 
Mesh is a technology that comes from the optical 
networking world and has been adapted to the Ethernet 
market. Mesh is a very smart way to provide resilient 
networks. Mesh architecture creates the opportunity to 
change data paths within a second when problems occur. 
Compared to the older solutions for network resilience, 
mesh really was a big step forward. 
            
In the Ethernet WAN world mesh has been fully 
implemented and widely accepted. In the smaller Ethernet 
LAN world however nobody is using it. The question can 
be asked, why is everybody discussing (needing) this in 
the WLAN Ethernet. 
               
Obviously mesh is mainly related to city-wide (outdoor) 
Wireless LAN networks and those indoor network where 
there are no Ethernet cables available. This immediately 
explains why mesh has become so popular. Particularly in 
these networks the radios have to rely on each other to 
build a successful WAN access, and when one radio fails 
another has to maintain the path to the WAN. Also the 
mesh standard is built in such a way that radios are able to 
find each other easily without any human interference: 
mesh has its own intelligence! 
 
4.3.1 Routing Protocols in WMNs: Only a few protocols 
have been developed specifically for WMNs. Several 
approaches have been considered. MIT (SrcRR) and Mesh 
Networks (Mesh Networks Scalable Routing designed 
new protocols tailored for WMNs. Mesh Networks 
Scalable Routing (MSR) is a hybrid routing protocol, 
supposedly able to support highly mobile users and to 
dynamically adapt to networks conditions. As the protocol 
is not in the public domain, it is not possible to verify the 
company’s claims. SrcRR is a variation of DSR using the 
expected transmission time as a metric instead of the 
number of hops. In other words, the shortest paths are 
determined based on least packet loss. 
 
4.3.2Wireless mesh networks 
 4.3.2.1Advantages :   
• Using fewer wires means it costs less to set up a 

network, particularly for large areas of coverage. 
• The more nodes you install, the bigger and faster 

your wireless network becomes. 
• They rely on the same Wi-Fi standards (802.11a, b 

and g) already in place for most wireless networks. 

• They are convenient where Ethernet wall 
connections are lacking -- for instance, in outdoor 
concert venues, warehouses or transportation 
settings. 

• They are useful for Non-Line-of-Sight (NLoS) 
network configurations where wireless signals are 
intermittently blocked. For example, in an 
amusement park a Ferris wheel occasionally blocks 
the signal from a wireless access point. If there are 
dozens or hundreds of other nodes around, the mesh 
network will adjust to find a clear signal. 

• Mesh networks are "self configuring;" the network 
automatically incorporates a new node into the 
existing structure without needing any adjustments 
by a network administrator. 

• Mesh networks are "self healing," since the network 
automatically finds the fastest and most reliable 
paths to send data, even if nodes are blocked or lose 
their signal. 

• Wireless mesh configurations allow local networks 
to run faster, because local packets don't have to 
travel back to a central server. 

• Wireless mesh nodes are easy to install and 
uninstall, making the network extremely adaptable 
and expandable as more or less coverage is needed. 

4.3.2.2Disadvantages 
• The more extensive the network, in terms of scope 

or of physical area, the greater the investment 
necessary to build it will be, due, among other 
considerations, to the amount of cabling and the 
number of hardware ports it will require. For this 
reason, such networks are uncommon. 

• Because every device must be connected to every 
other device, installation and reconnection are 
difficult. 

• The huge bulk of the wiring can often be greater 
than the available space in the ceiling or under 
floors can accommodate. 

 
 
5. ANALYZING AND COMPARISON OF 
VARIOUS WIRELESS NETWORKS: 
 
On the basis of the extensive study , collection of the fact 
related data and through analysis we may exhibit the 
comparative table on the basis of wireless communication 
scheme, routing protocols, merits and topology we may 
able to have the comparative classification through Table1 
and Table 2  
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Table 1: comparison of various Wireless Networks 
Sr.
No. 

Wireless 
communica
tion scheme 

Routing 
Protocols 

Merits Demerits Topolog
y 

Remar
k 

1. Wireless 
Sensor 
Networks 

 
LEACH,PEGASI
S, 
TEEN,TIDD  
 

Easy network setups, 
flexible, Cheap 
implementation cost 

Less secure, lower 
speed, easily 
affected by 
surroundings 

Static Easy to 
use, 
user 
friendly 

2. Mobile Ad-
hoc 
Networks 

DSDV,DSR,TOR
A,CGSR, 
ZRP,DRGAM,LA
R, 
OLSR,AODV,HS
R, 
TBRF, 
LANMAR,GPSR 

Low infrastructure cost, 
mobility, decentralized 
and robust, easy to build  

Higher error rate, 
lower data rate, 
dynamic topology 
and scalability, 
vulnerable to 
various kinds of 
attacks, energy 
limitations. 

Mobile Extensi
vely 
used by 
military 
or in the 
disaster 
manage
ment 
operatio
n area 

3. Wireless 
Mesh 
Networks 

MIT(SrcRR), 
MSR,DSR, 
TORA,AODV 

Less costly to setup a 
network, self 
configuring, self healing, 
easy to install and 
uninstall of the nodes. 

Installation and 
reconnection are 
difficult 

Static Useful 
for the 
I.S.P.’s 
for 
wider 
coverag
e area 

 
Table 2: comparison between MANET and WMNs 

 
Sr. 
No. 

Issue Mobile Ad-hoc Networks Wireless Mess Networks 

1. Routing Performance Fully distributed on demand 
routing preferred 

Fully distributed or partially distributed 
with table driven or hierarchical routing 
preferred. 

2. Deployment Easy to deploy Some planning required 
3. Energy Constraint High Low 
4. Relaying Relaying by mobile nodes Relaying by fixed nodes 
5. Traffic Characteristics Typical user traffic Typical user and sensor traffic 
6. Infrastructure requirement Infrastructure less Partial or fully fixed infrastructure 

 
 
6. CONCLUSIONS 
Due to easy deployment cost, less infrastructural cost, 
WMNs is a popular technology as compared to other 
wireless technologies. In this paper, we have discussed 
about the various wireless technologies and their merits 
and demerits. A comparative analysis has been done. After 
study of various wireless technologies, we can find out the 
certain problems, challenges in the wireless networks. The 
results obtain in this paper may be used to enhance and 
boost the efficiency and limitations of the Wireless Mesh 
Networks. 
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