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Abstract
While installing WLAN (Wireless Local Area Network) at any 
place, the industry trend is in promoting the quick and easy 
methodology of one Access Point (AP) per room, without proper 
analysis of the need and c-channel interference of signals and 
other problems. The present approach adopted by the vendors, or 
installation engineers to define and design WLAN is lazy, greedy 
and is wrong. The shortcomings and extra financial expenditure 
without any fruit come to knowledge only in post-installation 
validation surveys. There is need to complete analysis and proper 
design process including defining requirements to meet needs of 
users and validate it after installation. We will take the example 
of an educational institute to discuss the case here.
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I. Introduction
Norman Abramson, a professor at the University of Hawaii, 
developed the world’s first wireless computer communication 
network. WLAN hardware initially cost so much that it was only 
used as an alternative to cabled LAN in places where cabling 
was difficult or impossible. Early development included industry-
specific solutions and proprietary protocols, but at the end of the 
1990s these were replaced by standards, primarily the various 
versions of IEEE 802.11 (in products using the Wi-Fi brand 
name). In 2009 802.11n was added to 802.11. It operates in both 
the 2.4 GHz and 5 GHz bands at a maximum data transfer rate of 
600 Mbit/s. Most newer routers are able to utilise both wireless 
bands, known as dualband. This allows data communications 
to avoid the crowded 2.4 GHz band, which is also shared 
with Bluetooth devices and microwave ovens. The 5 GHz band 
is also wider than the 2.4 GHz band, with more channels, which 
permits a greater number of devices to share the space. (http://
en.wikipedia.org/wiki/Wireless_LAN)
Wireless LANs have a great deal of applications. Modern 
implementations of WLANs range from small in-home networks 
to large, campus-sized ones to completely mobile networks on 
airplanes and trains. Users can access the Internet from WLAN 
hotspots in restaurants, hotels, and now with portable devices 
that connect to 3G or 4G networks. Oftentimes these types of 
public access points require no registration or password to join the 
network. Others can be accessed once registration has occurred 
and/or a fee is paid.

II. Related Work
It has been found that by applying central managed Wi-Fi 
deployments, a report-based topology can be made by using the 
AP based measurement, trusted user and non-trusted users. The 
technique makes the AP and the user to give feedback report to 
the admin at central place. The network topology can be gained 
and reduce the interference between each AP based on the report. 
The capability and performance of AP can be extended by using 
multiple connections channels and using more capable nodes 
which employs multiple ratio module [5,7].  

In a research project using ad-hoc wireless as AP and the effects 
of network topology control via research and analysis. Using 
this method, the network performance is greatly improved by 
comparing the energy, packet delivery and packet end to end 
average delay between network with topology and network 
without topology. The ad-hoc is preferable for a small group of 
users since as the number of devices grows, the performance will 
suffer greatly [13]. 
Based on the research conducted, it was proposed to use a wireless 
network system management based on simple network management 
protocol (SNMP). This is application layer communication 
protocol that allows network devices to share network information 
within the network devices and devices outside the network. It 
is important to manage a wireless network as many users will be 
connected to the AP and there will be need to control and manage 
the network [4,10]. 
It is also important to determine best location of AP for a maximum 
range of coverage for user without interference with neighbor 
AP. This proposal minimizes the maximum channel utilization 
for channel assignment in WLANs. It is more appropriate to use 
different channels for neighbor APs. This shows the importance of 
channel assignment in reducing the interference that can decline 
the performance of network [9].  

III. Present Scenario
Nowadays, the students and staff are asked to Bring Your Own 
Device (BYOD) at the working premises and the institute/campus 
offers Wi-Fi to connect to the rest of the world for all kinds of 
information. For this there is need to install WLAN in the campus 
and the facility provided boosts the prestige of the organization. 
The budget for installation of equipments for the WLAN is kept 
in such a way to meet 1:1 and sometimes 2:1 ration. This means 
that a person can have at least two devices (laptop and tablet/smart 
phone) ONLINE all the time during their stay in the organization. 
Sometimes procuring people indent for equipment but don’t 
understand Radio Frequency (RF) or 802.11 and put this One 
Access Point Per Room requirement, or higher, in their requests, 
because other institutes/organisations have done it. Actually, it is 
job of Wireless LAN professionals to design correctly, also there 
is need to educate the customers.
It is also noted that installing/adding access points randomly 
solely on the basis of customer feedback can lead to a situation 
in which network control becomes difficult and obtaining an 
overall picture of the network becomes extremely problematic.  
The cost-efficiency and reliability of WLANs can be ensured 
through methodical planning. The planning and setup of WLANs 
can be divided into various sub-areas: coverage area and radio 
planning, setup and integration with existing infrastructure as well 
as testing and optimisation. As for planning, it is recommended 
that lecture halls, conference rooms, lobbies and corridors are 
prioritised, and that primary attention is be paid to data rates and 
secondary attention to signal strength. (Backman W, 2010)

IV. WLAN Design Process 
The most practiced processes in WLAN installations are as 
follows:
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Define the required setup by collecting information from 1. 
the customer and fix on a specific set of requirements to 
design WLAN. This includes number of devices, areas to 
be covered, estimated device count future growth over time, 
density, applications in use. 
Designing process includes going through RF fundamentals, 2. 
antenna principles, and working of 802.11 protocols. On-site 
measurements and predictive modeling tools should be used 
instead of Access Point-on-a-Stick methods. The professional 
must ensure to make sure the number of Access Point’s, power 
settings, antenna choices, and Access Point placement that 
work together to meet all the design requirements.
Installing devices recommendations like category 6 or better 3. 
cable to each Access Point location in accordance with wiring 
standards and local codes, certify the new cabling runs, 
confirm switch port configurations, mount Access Points, 
and test wired-side connectivity.
Validating process is the critical phase to prove that design 4. 
meets the requirements through a site survey, and follow-up 
by active monitoring of network performance during working 
hours. This is like experiencing how the installed devices 
work with each other and surroundings.

V. The Problem Area
One Access Point Per Room methodology is NOT a design process 
at all, but a wasteful shortcut, people sometime use to skip all the 
phases above. This simple technique is just that; easy, quick, and 
understandable without any knowledge or understanding of how 
802.11 protocol works, or how RF propagates.
 A few organization heads’ opine that the proper Wireless LAN 
design process is expensive and if you use the One Access Point 
Per Room approach saves that money. But instead, they spend too 
much extra money on Access Points, installation costs, cabling 
costs, and switch port costs. And totally ignores the best practices 
of the Wireless LAN industry of first defining exactly what the 
needs are today, and in the future before specifying the design 
requirements. A properly designed Wireless LAN will also meet 
the future needs of a school, but without needlessly overspending 
on Access Points and their associated costs.

VI. Knowing the Basics of Radio Frequency
All devices using Wi-Fi follow this simple set of rules to 
communicate with each other. These devices first listen on its 
specific defined frequency to be sure the channel is clear and that 
no one is using the frequency at that exact time. If the frequency 
is clear and empty for a defined period of time (9 millionths of 
a second), the device grabs a random number and waits another 
defined set of wait times. As the counter reaches zero, and frequency 
is clear, the client/Access Point will transmit. This way all Wi-Fi 
devices on the same frequency have to work together in order 
to share the available bandwidth. Access Points, laptops, tablets 
and smart phones all devices share this frequency. The frequency 
coverage is of concern in a properly designed WLAN. It is the 
most difficult task to control limited frequency coverage and its 
re-use amongst devices also referred to as minimize Co-Channel 
Interference (CCI) or Co-Channel Contention (CCC). (Andrew 
Von Nagy, ) 
There is need to design wireless networks in such a way that 
the most scarce resource is used optimally, the RF frequency. In 
case the traffic increases, the purchasing and installing more APs 
is not always the best option. As this will just exacerbating the 
issue of CCI/CCC. 

The problem with CCI/CCC is that as more clients and APs share 
the same frequency, the inherent capacity of frequency is also 
shared as well. Every device gets a smaller share of the capacity 
available on the frequency. As the number of client devices 
increase, the negative effects of medium contention increases 
(also known as retransmission), hence degrading the performance 
and capacity of that frequency. The way to re-use the frequency 
must be adopted and block RF from going where it is not used. 
There are two things to be taken care of while having higher 
capacity Wi-Fi networks

The ability to re-use the same frequency over and over in the 1. 
building and targeted areas. Selecting proper antennas and 
installing right APs at right place to get control of RF as APs 
direct RF to places of need.
Ensuring each client device that accesses the AP does so at as 2. 
high a data rate as possible. As the slow data rates, and high 
retry rates will allow fewer devices to use the frequency.

VII. The Seductive Approach
The issue of One AP Per Room is a seductive approach for both 
sellers and buyers. For the sellers they get to sell more Access 
Points. They don’t have (and try) to explain anything to the client 
and don’t worry about the problems associated with it post-
installation and don’t have to do any design. On the other side 
too, being non-technical for the client it is easy as they don’t have 
to think about the needs. They just count how many rooms, find 
a cabling contractor and the job is over.
The seductive part of the process is the post- installation efficiency 
of devices. The system gets installed and at first WLAN works 
fine. After sometime as the additional loads are placed on it, the 
wireless network starts to fail as the CCI/CCC kicks in (due to 
802.11 protocol rules) and the problems start to rear their ugly 
heads. There comes the need to start removing APs to get WiFi 
work better.

VIII. The Remedial Approach
One AP Per Room methodology is plain wrong as it doesn’t 
follow professional processes of Define, Design, Install, Validate, 
Remediate. It skips all the tried and true methods to insure good 
Wi-Fi for the sake of being easy.
In the problem of frequency reuse, If there are two Access Points 
on the same channel and they can hear each other transmit at a 
signal level above a defined threshold, then they will share the 
assigned frequency. So will all the devices associated to them. 
This is defined in the 802.11 protocol and is embedded in both 
the AP’s and Wi-Fi devices. So with only three channels (1, 6 
and 11) it is very difficult to put AP’s close together and not have 
them see each other.
One option is to turn the power down so each AP doesn’t transmit 
as far, shrinking the CCI/CCC domain size. It may lower the data 
rates clients use in their communication when not implemented 
carefully. Higher power means higher SNR, higher SNR means 
higher data rates and lower retry rates. This is a good thing – well 
until the higher power increases the CCI/CCC domain size and 
causes even lower throughput by more devices all sharing the same 
limited bandwidth of the frequency. So in placing one Access Point 
per room guarantees Co-Channel Contention; more devices and 
AP’s share the same channel, lower throughput results.
There are some important issues to be taken care of while designing 
WLAN at any place



IJCST Vol. 6, ISSue 3, July - SepT 2015  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 86   InternatIonal Journal of Computer SCIenCe and teChnology

IX. Association vs Throughput
There are two numbers when looking at AP client capacity. The 
first is if the AP has the ability to have enough supported client 
device associations. These are for the devices that automatically 
want to join an AP, but do not actually send a lot of data (e.g. 
someone’s smartphone in the pocket is associated and has an 
Association Identifier (AID) and in the AP’s association table. 
The AP will pick off a packet from the wired network and bridge 
it over to the smartphone. But it is not doing anything active at the 
moment. The 802.11 protocol has a max associations per radio of 
256 hard coded in the stack when using multicast frames. 
The second is the devices that actively transmit and receive data 
over the APs’s assigned frequency. These are in the CCC domain 
and have to wait and ‘play nice’ with all other devices on the same 
frequency. These devices should be connected and transmit data 
as quickly as possible, as high data rates and low retry rates are 
needed always.
Most enterprise-class AP’s can handle hundreds of associations. 
But the concern here is for the number of client devices that are 
actively transmitting or receiving.  

X. Predicting Needs
How to predict the need of resources, here we use the technique 
called an Erlang function. This works great, Very rarely will adjacent 
rooms be truly simultaneously accessing network resources with 
all possible devices. This is an anomaly – we don’t need to build a 
network with all BYOD and all devices in the entire organisation 
simultaneously able to connect. There is need to design for a 
reasonable subset that can work at the same time.

XI. Providing Wi-Fi For 1:1 Initiative Needs
In a ‘Short Cut’ four-radio coverage design can be employed in all 
areas. This level gives the ability to have aggregated throughput 
of four radios in any one area – the actual results here are highly 
dependent on the devices, applications, and data rates used. The 
critical factor is frequency utilization. Some refer to this as airtime 
utilization.  Application types have a huge difference in actual 
load over the airwaves.

XII. Designing to Meet All Requirements
Another flaw in the One Access Point Per Room philosophy is not 
resultant coverage. There is fantastic coverage with that many APs. 
The actual flaw is never designing for, nor validating against, the 
co-channel interference. This is actually fairly easy to measure. 
Someone qualified to interpret the results should accomplish it at 
each and every installation. Some AP manufacturers allow system 
integrators to lower threshold, basically lowering the AP’s receive 
sensitivity allowing them only listen to stronger signals. 

XIII. Conclusion
When designing a Wireless LAN for an organization like 
educational institute, do not use a One AP Per Room approach. 
Actually do the work and design the Wi-Fi network properly – 
considering all the design requirements. Not just revert to the ‘easy 
way out’. There is a right way and a wrong way to design Wireless 
LANs – using the One AP Per Room approach is the wrong 
way! Design should be part of the “Value Add” in Value Added 
Resellers. There are many skilled WLAN Professionals available 
in the market to do justice with the professional ethics. 
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