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Abstract—As more consumer devices become connected to the 
internet, the need for additional and more powerful networking 
resources continues to grow. One of the latest trends in wireless 
communications is the growth of Wireless Mesh Networks 
(WMN). In this research paper, I will analyze a variety of 
established and proposed protocols that can improve the 
emerging technology, allowing for faster and more reliable 
internet connections for consumers and businesses. 
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I. INTRODUCTION 
Wireless Mesh Networks (WMN) are a fast growing trend 

in the wireless community that consist of mesh routers and 
mesh clients. This new technology promises great 
performance, reliability and flexibility over many of the 
existing wireless standards. Major networking hardware 
companies (Netgear, Google, Linksys) are rolling out 
consumer grade mesh networking routers that allow for greater 
coverage area and easier setup. The promise of wireless mesh 
networks is increased reliability as they present multiple routes 
for data to travel from the client node to the rest of the network 
along with easier setup. They are also easily scalable, with the 
addition on a new mesh node, the network will self-configure 
to route traffic in the most reliable and efficient path. How that 
path is determined is what we will be examining in this paper. 

WMN provide a multi-hop solution similar to that of a 
mobile ad-hoc networks (MANET) but differ in their overall 
structure. Most MANETs have mobile backbone nodes where 
WMN usually have fixed nodes that allow for better planning 
and routing. This differing structure does require routing 
protocols that differ from traditional MANETs to maximize 
reliability and performance. 

Routing protocols are critical to provide the most efficient 
and reliable path for data to travel through a network. 
Researchers have been studying a variety of options including 
Distance Vector Routing and Link State Routing. Many 
network engineers have also looked at networks that operate as 
reactive, proactive and hybrid to determine the optimal route 
for data flow. This paper will review many of these options to 
try to determine some of the most effective options. 

A. Key Research Areas for WMN 
As mentioned in the introduction many of the nodes in 

Wireless Mesh Networks are stationary. Whether they be 
located on coffee tables in houses, placed throughout offices, 
or connected to utility poles - many of the mesh routers have a 
static location that provides a stark alternative to that of mobile 
ad hoc networks. Much of the research on routing protocols 
focuses on finding efficient ways to utilize the data transfers 
through the static paths. An additional benefit of static routers 
is the availability of constant power. Unlike more mobile 
protocols, WMN’s don’t have to be as concerned about the 
need for power. 

An additional consideration for WMN protocols is the 
distance between nodes. Because WMNs are so scalable, the 
distance between nodes can easily be shortened with the 
addition of affordable routers. This allows for an increased link 
quality and transmission rate. However the short distances 
resulting from the additional routers also increases interference. 
Much of the link based routing protocol research addresses the 
increased interference introduced by the additional nodes. 

Finally a great deal of research in wireless mesh networks 
revolves around the introduction of multiradio/multichannel 
networks. While this offers much greater performance and can 
reduce the interference, it also provides much more complexity 
when designing protocols. 

II. KEY FACTORS IN WMN ROUTING 
Routing is a key component of wireless mesh networks. 

There are a number of important factors that must be taken into 
consideration when analyzing any specific protocol that 
facilitates the sending and receiving of data packets across a 
network. In this section we will look at a few of the main 
factors to take into consideration. 

A. Bandwidth Aggregation 
The increase of internet connected devices has driven up 

greater demand for bandwidth. A major consideration of any 
WMN protocol must be a way to deal with the increased 
traffic. An effective protocol must have an efficient topology 
whether it be a tree structure or flat that best utilizes the multi-
hop structure. 



B. Reliability 
Reliability is a key factor to ensure that data is 

effectively travelling from source to destination throughout 
the network. The inherent nature of a multi-hop network 
provides multiple paths for data to travel to reach its 
destination. The network must be able to deal with potential 
connection lost or node failure. 

C. Distributed Operation 
A reliable mesh network must have the ability to distribute 

the control information throughout the entire network. The 
self-healing nature of a WMN relies on the ability for the 
existing network of mesh routers to correct any errors that 
result from the failure of another node. 

D. Load Balancing 
Another important function of a good WMN protocol is to 

deal with increased traffic across the network. The network 
must be able to identify more congested data paths and 
bottlenecks in the network and re-route traffic to utilize 
network resources more effectively. 

E. Scalability 
A top selling point of wireless mesh networks is their 

scalability. The ability to grow a network or increase 
performance by simply adding a new routing node. An 
effective protocol must fully understand how to effectively 
incorporate new nodes into the routing tree. 

F. QoS Support 
Quality of Service (QOS) is an important factor in WMN 

design. Many networks support high-bandwidth rich 
multimedia applications that must be able to prioritize packet 
traffic.       

III. ELAVUATION CRITERIA & PERFORMANCE METRICS 
Various routing protocols are necessary to determine the 

most effective and efficient end-to-end path between a source 
and its destination. In order to evaluate the various routing 
protocols a series of criteria and performance metrics must be 
put into place as a baseline. In this section we will look at a 
few of the important issues to address. 

A. Evaluation Criteria 
Routing Philosophy – the two major routing philosophies 

are defined by reactive and proactive protocols. Reactive 
protocols do not know the best path for data at all times. The 
determination of best path is initiated upon request. This 
approach has increased overhead when sending the initial 
packets but can determine the most effective path at the time to 
deliver data. The alternative to reactive is proactive. In 
proactive routing protocols paths are established before the 
initial data is sent based on known established routes. A more 
recent approach is a that of a hybrid protocol that utilize 
aspects of both reactive and proactive. 

Network Organization – the major organizational designs 
are flat networks and hierarchical. In a flat network all nodes 

have the same functions in the routing process. A hierarchical 
approach provides special tasks to certain nodes in the 
network. An example would be that some nodes host elections 
to select super nodes to determine best routes for data flow. 

Mobility Management – A key component to any wireless 
mesh network is the management of user nodes as they move 
throughout the network. As a user moves through a home with 
a wireless device they will jump between several wireless 
routers. The design should ensure that any user is always 
connected to the router with the highest signal strength. 

B. Performance Metrics 
Hop Count – A simple way for a wireless mesh network to 

determine a shortest path is to look at hop count. This is used 
in many network protocols and often leads to a shortest path. 
Signal issues and interference can often make this a less than 
ideal solution 

Expected TransmissionTime (ETT) – This metric looks 
at more variables including bandwidth connection and other 
impeding factors in calculating the best path. This is popular in 
existing wireless networks to favor preferred channel paths. 

Energy Consumption – Certain mesh routing protocols 
may take into account energy consumption as a component of 
path selection. While many consumer mesh networks have 
reliable power to routers, some commercial networks may rely 
on batteries to power remote nodes. 

Path Availability – This metric is used to estimate the 
percentage of time a network path is available. Certain paths 
may experience greater interference or loss of connection and 
that should be calculated into a best path. 

IV. SPECIFIC MULTICAST ROUTING PROTOCOLS 
In this section we will compare a few specific multicast 

routing protocols to look at the advantages and disadvantages 
of each. We will be examining both proactive and reactive 
protocols 

A. On-demand Multicast Routing Protocols (ODMRP) 
ODMRP is a mesh based protocol utilizing a forwarding 

group concept where only a few nodes forward packets via a 
scoped flooding. ODMRP utilizes an on-demand approach to 
limit overhead. When a node has data to forward and no 
receiver to send to, it broadcasts a “join query” to the entire 
network. When the query is received by a node in broadcasts a 
“join reply” to its neighbors. Upon inspection by its neighbors 
the network can establish the most effective forwarding group 
to pass along data.  

B. Multicast Ad Hoc On-Demand Distance Vector Protocol 
(MAODV) 
MAODV is a multicast protocol used for unicast traffic. 

The protocol creates a group tree shared by all sources and 
receivers in a multicast group. The route of each tree is the 
group leader, maintain the groups sequence number. Like 
ODMRP, MAODV is an on-demand protocol that discovers 
routes using a broadcast route-discovery mechanism. As the 



broadcast message is passed around to multiple nodes the 
preferred route is determined when the source node receives 
multiple reply messages. Route determination is based on 
freshest sequence number or least hop count.  

C. Multicast Open Shortest Path First (MOSPF) 
The MOSPF protocol is an enhancement of the OSPF 

protocol that provides efficient multicast routing within an 
autonomous system. Routers in MOSPF maintain a current 
image of the entire network. They achieve this by periodically 
broadcasting a link state advertisement to then entire network. 
This broadcast allows the routers to build an efficient source-
based tree or shortest-path tree using link state information and 
Dijkstra. 

V. CONCLUSION 
With the exponential increase of internet connected 

devices, the need for more reliable and faster broadband 
connectivity continues to grow. Most consumers are currently 
using wireless technology that relies on a single access point in 
which all connected devices despite the distance are expected 
to connect to reach the internet. The development of Wireless 
Mesh Networks is sure to bring about a revolution in home 
internet allowing for faster connections and stronger signals 
throughout larger homes. 

For this to be realized research must continue on the best 
aspects of each routing protocol to most effectively and 
efficiently transmit data across the network. Small networks 
can rely on link-state routing where fixed nodes are fairly static 
and routing paths don’t change often. But more reactive 
protocols for larger networks are needed to ensure the fastest 
and most efficient path is utilized on larger more mobile 
networks.  

Consumers, businesses and smart cities will greatly benefit 
from the increased bandwidth and speeds of wireless mesh 
networks and these networks will only improve as researchers 
continue to discover new approaches to transmit data across the 
network. 
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