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1.   Introduction 

In today’s rapidly changing business environment, 
there is increasing need for wireless local area net-
works (LANs) that will enable access to important 
information instantly from anywhere within the 
office. 

However, the job of designing and constructing a 
wireless LAN generally necessitates certain work 
such as a site survey*, which involves provisionally 
installing wireless access points (APs) temporarily on 
site and measuring the arrival status of radio waves, 
as well as planning and adjusting parameters (output 
strengths and channels). This requires the services of 
a costly technician with expertise in wireless LANs 
or the use of an expensive commercial design support 
tool. It has therefore been more difficult to propose 
the installation of wireless LANs to small and medi-
um enterprises that have smaller offices than large 
enterprises. 

2.   Issues in previous wireless LAN design  
and construction work

In general, the job of designing and constructing a 
wireless LAN is done in the following sequence. The 
LAN designer does a first preliminary on-site exami-
nation to determine the office configuration, and then 
does a trial design of installation locations for the 
wireless APs after receiving the results. The designer 
then does a second preliminary on-site examination 
to conduct a site survey in order to measure whether 
or not radio waves are arriving within the area. 

Next, because of concern that interference might be 
generated that would cause a drop in throughput if 
adjacent wireless APs use the same channel (fre-
quency) [�], the designer designs appropriate param-
eters for the wireless APs that will be installed based 
on information obtained in the site survey. On the 
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* Site survey: A test in which wireless APs are brought into the of-
fice or other location and installed provisionally. Measurements 
are then done to check whether or not radio waves are arriving 
within the area. It involves large loads in terms of personnel and 
time. 
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basis of that design, the designer constructs and 
installs the wireless APs on site and performs connec-
tion trials and parameter adjustments. 

This kind of work requires an expert technician 
who can design and construct the wireless LAN. 
Consequently, we initiated development of a tool that 
has a function to simulate a wireless AP propagation 
plan, which replaces the site survey, and a function to 
automatically calculate and set output strengths and 
channels from the signals of adjacent wireless APs, 
which replaces the design and on-site adjustment of 
parameters. The purpose of this tool is to enable even 
someone who is unfamiliar with wireless LANs to do 
the design and construction work simply and rapidly.

3.   Propagation plan simulation function 

The wireless AP propagation plan simulation func-
tion makes it possible to predict a general outline of 
the wireless environment by provisionally arranging 
a number of wireless APs onto previously acquired 
office floor information and doing a propagation 
simulation. An example of office floor information 
and wireless AP arrangement is shown in Fig. 1(a), 
and an example application of this function is shown 
in Figs. 1(b) and (c). 

Use of this function makes it possible to make a 
provisional arrangement of wireless APs, then to 
determine how many wireless APs to install and the 
installation locations to ensure that the wireless LAN 

Fig. 1.   Examples of wireless AP placement design support tool functions.
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(c) Example of application of propagation plan simulation
function (with two devices installed)

(d) Example of combination of output strengths and
channels from results of automatic calculation

(b) Example of application of propagation plan simulation
function (with one device installed)
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is effective on that office floor, by reviewing the 
results of testing that arrangement on a computer 
without performing a site survey. This enables a visu-
alization of the wireless LAN environment that is 
scheduled for construction. The visualization enables 
customers to get an image of the wireless LAN to be 
constructed and an estimate of the cost of the wireless 
APs that will be needed. It can also be utilized as an 
exploratory tool for suggesting a more precise site 
survey. 

4.   Automatic output strength and channel  
calculation and setting function

We have also implemented a function that auto-
matically calculates output strengths and channels 
from signals between a number of installed wireless 
APs and sets them for each wireless AP. This shortens 
the process of designing appropriate parameters and 
adjusting them on site. 

In construction using this tool, the installation work 
is implemented at the arranged locations of a number 
of wireless APs that were decided in the computer 
review using the propagation plan simulation func-
tion, without doing any preliminary parameter design. 
This function deduces the actual wireless environ-
ment from the signals of the installed wireless APs 
and calculates a combination of appropriate parame-
ters for the wireless APs. It sets the calculated param-
eters in the wireless APs, which completes the con-

struction work. 
For output strength, it rapidly calculates one com-

bination from among the parameter combinations at 
which the valid floor areas of the wireless LANs are 
at a maximum and also the areas where several wire-
less LANs overlap are at a minimum. This function 
calculates the most efficient combination of channels 
that ensures that adjacent wireless APs use different 
channels, and it can prevent the generation of inter-
ference by using the network-controlled channel 
allocation scheme for IEEE 802.�� wireless LANs 
[2] developed by the NTT Access Network Service 
Systems Laboratories. 

An example of a combination obtained by the 
results of the automatic output strength and channel 
calculations is shown in Fig. 1(d).

5.   Validity verification 

We implemented a comparative evaluation between 
our tool and other companies’ systems using five 
wireless APs each. We concentrated on the automatic 
output strength and channel calculation and setting 
function. As a result, we were able to verify that this 
tool’s functions compare favorably with those of 
other companies’ systems, since they ensure that the 
valid floor area of the wireless LAN is broad while 
limiting floor areas where two or more wireless 
LANs overlap, and ensuring that adjacent wireless 
APs do not occupy the same channel.

Table 1.   Results of comparing output strength and channel calculations with other companies’ systems.

Our tool Company X’s system Company Y’s system Company Z’s system 

Channels Output Channels Output Channels Output Channels Output

AP 1 6 100% 13 100% 11 100% 1 100%

AP 2 11 100% 6 100% 6 100% 6 100%

AP 3 1 90% 13 100% 1 70% 1 100%

AP 4 6 100% 6 100% 1 70% 6 100%

AP 5 1 100% 6 100% 1 70% 6 100%

Number of
overlapping areas
of wireless LAN 

4 9 1 1

Number of invalid
areas of wireless

LAN
35 64

(Total number of survey areas is 261.)

72 82

Allocation of
adjacent wireless
APs to different
channels

Narrowing of invalid
areas (= expanding
valid areas) while
limiting overlapping
areas
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The results of comparing our system with other 
companies’ systems under the same environment are 
listed in Table 1. 

When we applied the processing capability of this 
tool to ten wireless APs, we found that the processing 
of the automatic output strength and channel calcula-
tion and setting function was run within 30 minutes. 
We anticipate that the use of our tool in the work of 
constructing a wireless LAN environment for ten 
wireless APs will reduce the time of 8.3 hours that 
corresponds to a site survey to �.8 hours and the 3.3 
hours that corresponds to the work of designing the 
parameters and adjusting the setup on site to �.3 
hours; thus, a process that would ordinarily take �2 
hours overall can be shortened to 3 hours. 

6.   Future plans

This tool is designed so that it can expand the types 
of wireless APs that are covered. It can support users 
operating in various wireless LAN environments, and 
it also enables the visualization of wireless LAN 
environments, so it will therefore be useful in the 

future for improving maintenance and operability in 
addition to design and construction. 

We can also expect that wireless LAN systems will 
become simpler to install and that their use in small- 
and medium-sized offices will increase by expanding 
the use of the tools reported here in the wireless LAN 
design and construction work departments.

This tool was initially provided as a tool to support 
the design and construction work of wireless LANs; 
we would like to see it used by more people to popu-
larize it further.
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