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Abstract
Cross layer design is an important technique in the design, 
performance analysis and simulation study for improve quality of 
service to the user. The present paper provides the overview of the 
wireless technologies along with critical and comparative analysis 
for future need. The study is useful in the design and development 
for protocols to fulfill the research of future user needs in this 
field as well as possible a new dimension power, bandwidth & 
distance using cross layer approach. Our results shows that the 
task response time for the proposed scenarios produces efficient 
results as compared to existing work as proposed by previous 
authors.
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I. Introduction
Bandwidth a measurement of bit-rate of available or consumed 
data communication resources expressed in bits per second or 
multiples of it (bit/s, Kbit/s, Mbit/s, Gbit/s, etc.) [14] and [15]. 
4G provides higher frequency band range of 2-8 GHZ, bandwidth 
range 5-20 MHZ, data rate of 20 Mbps, multicarrier CDMA or 
OFDMA. 4G provides packet transmission instead of circuit 
switching. At present there is need to develop soft algorithms for 
performance analysis and simulation study of wireless networks 
cross layer based design. [1-7].

II. Wireless Network Topologies
There are basically three ways to setup a wireless network:

Point-to-point Bridge – As you know a bridge is sued to 1. 
connect two networks. A point-to-point bridge interconnects 
two buildings having different networks. For sample, a 
wireless LAN bridge can interface with an Ethernet network 
directly to a particular access point.
Point-to-multiple Bridge – This topology is used to connect 2. 
three or more LANs that may be located on different floors 
in a building or across buildings.
Mesh or ad hoc network – This network is an independent local 3. 
area network that is not connected to a wired infrastructure and 
in which all stations are connected directly to one another.

III. Technological Aspects of Wireless Networks
Wireless technologies can be classified in different ways depending 
on their range. Each wireless technology is designed to serve a 
specific usage segment. The requirements for each usage segment 
are based on a variety of variables, Bandwidth needs, Distance 
needs and Power [1-3].

Wireless Wide Area Network (WWAN) – This network 1. 
enables us to access the Internet via a wireless wide area 
network (WWAN) access card and a PDA or laptop. They 
provide a very fast data speed compared with the data rates 
of mobile telecommunications technology, and their range is 
also extensive. Cellular and mobile networks based on CDMA 
and GSM are good examples of WWAN.

Wireless Personal Area Network (WPAN) – These networks 2. 
are very similar to WWAN except their range is very 
limited.
Wireless Local Area Network (WLAN) – These networks 3. 
enables us to access the Internet in localized hotspots via a 
wireless local area network (WLAN) access card and a PDA 
or laptop. It is a type of local area network that uses high-
frequency radio waves rather than wires to communicate 
between nodes. They provide a very fast data speed compared 
limited. WiFi is the most widespread and popular example 
of WLAM technology.
Wireless metropolitan Area network (WMAN) – This network 4. 
enables us to access the Internet and multimedia streaming 
services via a Wireless Region Area Network (WRAN). These 
networks provide a very fast data speed compared with the 
data rates of mobile telecommunication technology as well as 
other wireless networks, and their range is also extensive.

IV. Performance Parameters of Wireless Networks
These are the following four major performance parameters of 
wireless networks: [4-5]

Quality of Service (QoS) – One of the primary concerns about 1. 
wireless data delivery is that, like the Internet over wired 
services, QoS is inadequate. Lost packets and atmospheric 
interference are recurring problems with wireless protocol.
Security Risk – This has been another major issue with a 2. 
data transfer over a wireless network. Basic network security 
mechanisms are such as the Service Set identifier (SSID) and 
Wired Equivalent Privacy (WEP). These measures may be 
adequate for residences and small businesses but they are 
inadequate for entities that require stronger security.
Reachable Range – Normally a wireless network offers a 3. 
range of about 100 metres or less. Range is a function of 
antenna design and power. Nowadays the range of wireless 
is extended to tens of miles so this should no longer be an 
issue.

Wireless Broadband Access (WBA) – Broadband wireless is a 
technology that promises high-speed connection over the air. It 
uses radio waves to transmit and receive data directly to and from 
the potential users whenever they want it. Technologies such as 
3G, WiFi and WiMAX work together to meet unique customer 
needs. Broadband Wireless Access (BWA) is a point-to-multipoint 
system which is made up of base station and subscriber equipment. 
Instead of using the physical connection between the base station 
and the subscriber, the base station uses an outdoor antenna to send 
and receive high-speed data and voice-to-subscriber equipment. 
BWA offers an effective complementary solution to wire line 
broadband, which has become recognized globally by a high 
percentage of the population.

V. Performance Evaluation of Wireless Networks
Wherever Times New Roman is specified, Times Roman, or Times 
may be used. If neither is available on your word processor, please 
use the font closest in appearance to Times New Roman that you 
have access to.
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Cross-layer design has been widely used to improve the network 
performance, particularly in a wireless network [4]. In this section, 
we illustrate the need for cross-layer design in WMNs from two 
aspects: theoretical framework and practical factors in protocol 
design. Wireless mesh networks that provide high-speed data 
services for large areas are becoming popular at public and private 
sites. Along with wireless mesh networks deployment, the wireless 
user is also expected to expand dramatically. Therefore, it is evident 
that wireless mesh networks will be an important component in 
next generation communication infrastructure [4,10,11].WMN 
have become a new WMN connects multiple wireless mesh routers 
(WMR) to one another. WMN is very reliable because each WMR 
communicates only with the adjacent routers [5,11]. To cover 
large distance, the intermediate routers act as relays connecting 
remote units. If there is a problem with particular router in the 
network, the neighboring routers complete the path circumventing 
the faulty unit. Deployment of wireless mesh network is slightly 
different than wireless local area network (WLAN). Users in the 
WLAN access the network through the centrally located routers 
called access point (AP). Every AP is connected to the Ethernet. 
When user moves away from the communicating AP toward new 
AP, the connection to the old AP is lost and new connection is 
established. It is important to uniformly cover the area around 
the access points so the service is ubiquitous. In addition, it is 
essential to maintain larger fading margins as one parameter in the 
WLAN than in the WMN because the users move in the service 
area and the propagation path between AP and the user may be 
obstructed. The routers of mesh network are usually stationary 
and less fading margin is needed for quality operation. Current 
requirement is to provide better routing, security, performance in 
wireless mesh networks with cross layer design. Figure 1 shows 
the wireless mesh network. We have simulated the environment 
of fig. 1 to fig. 5. It presents an optimized view of WMN for the 
proposed scenario.

Fig. 1: Wireless Mesh Area Network

 
Fig. 2: Profile0/MQ_App0

 
Fig. 3: Profile1/MQ_App1

 
Fig. 4: Profile2/MQ_App2
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Fig. 5: Profile3/MQ_App3

Task Response Time
Response time is the total amount of time it takes to respond to a 
request for service. That service can be anything from a memory 
fetch, to a disk IO, to a complex database query, or loading a full 
web page. Ignoring transmission time for a moment, the response 
time is the sum of the service time and wait time. The service 
time is the time it takes to do the work you requested. For a given 
request the service time varies little as the workload increases – to 
do X amount of work it always takes X amount of time. The wait 
time is how long the request had to wait in a queue before being 
serviced and it varies from zero, when no waiting is required, to 
a large multiple of the service time, as many requests are already 
in the queue and have to be serviced first.
With basic queuing theory math you can calculate how the average 
wait time increases as the device providing the service goes from 
0-100% busy. As the device becomes busier, the average wait 
time increases in a non-linear fashion. The busier the device is, 
the more dramatic the response time increases will seem as you 
approach 100% busy; all of that increase is caused by increases in 
wait time, which is the result of all the requests waiting in queue 
that have to run first.
Transmission time gets added to response time when your request 
and the resulting response have to travel over a network and it can 
be very significant. Transmission time can include propagation 
delays due to distance (the speed of light is finite), delays due 
to transmission errors, and data communication bandwidth limits 
slowing the transmission speed of the request or the reply.
The field of wireless network systems has witnessed tremendous 
growth in recent years causing it to become one of the fastest 
growing segments of the telecommunications technology. As 
wireless networks evolve with increasing size and profitability, they 
will be able to integrate with other wireless technologies enabling 
them to support mobile computing applications and perform as 
efficiently as wired networks. Due to the difficulties posed by 
the wireless transmission medium and the increasing demand 
for better and cheaper services, the area of wireless networks 
is also an extremely rich field for research and development. 
This keynote will address the current trends in research and 
development in wireless networks and communications. Also, 
it will shed some light on the future and challenges facing the 
progress in this fascinating technology. We will review the 

fundamental techniques in the design, operation, and evaluation of 
wireless networks and systems. We will present some of our recent 
research results including new protocols for wireless networks. 
Among these, an adaptive MAC protocol for distributed wireless 
LANs that is capable of operating efficiently under bursty traffic 
conditions.[12] 
According to the proposed protocol, the mobile station that is 
granted permission to transmit is selected by means of a neural-
based algorithm. Another new protocol for dynamically setting 
802.11 wireless LAN waveforms and transmission power 
levels based on the wireless channel’s signal to noise ratio will 
be introduced. Our method, known as Signal-to-Noise Ratio-
Waveform Power Adaptation (SNR-WPA), changes the power in 
discrete steps matched to each of the 802.11 data rate waveform 
steps. By matching the power to the spreading symbol rate, our 
technique maximizes the network throughput while minimizing 
MAC layer contention. We found through experimentation that 
the power adaptation in SNR-WPA yields up to a 30% increase 
in throughput in a mobile wireless LAN network. Other related 
wireless research efforts by our group will be presented.[13-
14].

VI. Conclusion
The present paper has highlighted the role of power, bandwidth, and 
distance optimization in WMN’s using cross layer approach. The 
role of cross layer has been projected to improve the performance 
for future needs. The study is useful in the design and development 
of soft algorithms for wireless mesh networking in WMAN’s 
system using cross layer design. OPNET based performance 
analysis of wireless mesh network for WMN’s system will be 
attempted & performance comparison will be carried out using 
cross layer design. The effect of variation of different influencing 
parameters of wireless networks will be studied using simulation 
techniques. Multihop as well as MAC performance will be studied 
under the harsh environment to find its impaction mobility.
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