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BASE STATION FOR WIRELESS 
COMMUNICATION AND METHOD FOR SETTING 
UP FREQUENCY BAND IN THE BASE STATION 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to the technology of 
Setting up frequency bands used by base Stations that com 
municate with wireleSS terminals. More particularly, the 
present invention relates to the technology of Setting up 
frequency bands for a plurality of base Stations in a System 
where a plurality of base Stations in communication with a 
plurality of wireleSS terminals are connected to networks 
Such as wired LANs. 

0002. In a system where a plurality of base stations are 
provided, radio signal interference Sometimes causes com 
munication errors. Interference may be caused by radio 
waves from other base Stations, by radio waves from wire 
leSS communication terminals connected to other base Sta 
tions, or by external noises independent of a wireleSS LAN 
System. 

0003) Today, three spread spectrum communication 
methods are in common use for wireleSS LAN communica 
tion: direct Sequence (hereinafter called DS), frequency 
hopping (hereinafter called FH), and a combination of both. 
In the DS method, a base station (for example, a wireless 
communication hub) spreads the frequency by transferring a 
Signal to which a code, which indicates a specific frequency 
bandwidth occupied by the base Station, is attached. In the 
FH method, each hub transferS Signals while changing the 
frequency at a regular interval. Although both methods are 
designed to be leSS Susceptible to noises, the DS method that 
occupies a Specific frequency bandwidth for data transmis 
Sion transferS Signals more speedily than the FH method that 
transferS each unit of data acroSS a Specific frequency 
bandwidth. 

0004. In practice, about 20 wireless terminals may be 
connected to one wireless hub. Therefore, many wireleSS 
terminals require many base Stations. When installing a 
plurality of base Stations in the same area, an arrangement 
and a method that eliminate interference among base Sta 
tions are required. 
0005. An earlier patent disclosure dealing with this is 
found, for example, in JP-A-9-275401. In this example, the 
master hub, one of the plurality of wireless hubs, specifies 
frequency bandwidths to be used by other hubs to minimize 
interference among the coverage areas of wireleSS LAN 
Systems each using the FH method. This technology, Spe 
cifically designed for the FH method, is not applicable to the 
DS method that occupies a particular bandwidth. 
0006. The DS method, which allows one of the base 
Stations to occupy a particular frequency bandwidth, does 
not allow two base stations to share the same bandwidth 
when the coverage areas of a plurality of base Stations 
overlap. Therefore, the System must prevent interference in 
one of two ways: (1) prevent the coverage area 123A of a 
base station 121A on a wired LAN 120 from overlapping the 
coverage area 123B of a base station 121B on the wired 
LAN as shown in FIG. 11 and (2) separate the frequency 
bandwidth of the base station 121A and that of the base 
station 121B. 

0007 Currently, the set-up task such as the allocation of 
frequencies to base Stations is performed manually. There 
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fore, as more base Stations are used in the as Same area, it 
becomes more difficult to implement the optimum Setup 
because interference among base Stations must be consid 
ered and, at the same time, the Setup task takes long. More 
base Stations in the same area result in more wireleSS 
terminals connected to the base Stations. An increase in the 
number of wireleSS terminals makes the Setup task even 
more difficult. In addition, unexpected external noises, as 
well as interference caused by wireless terminals used by 
moving users, must be considered. 

SUMMARY OF THE INVENTION 

0008. It is an object of the present invention to provide a 
technology that makes easy the frequency Setup task that 
reduces interference among base Stations in a wireleSS LAN 
System. In particular, it is an object of the present invention 
to provide a technology that is effective for a wireless LAN 
System including base Stations each using the FH method. 
0009. It is also an object of the present invention to 
reduce Setup manpower required to avoid interference 
among base Stations and to reduce Setup errors. Other 
objects of the present invention will become apparent in the 
Specifications. 

0010. To solve the above objects, a base station con 
nected to a wired LAN according to the present invention 
comprises a wireleSS communication unit that communi 
cates with a LAN terminal over radio waves and a controller 
that Sets up a frequency band to be used by the base Station, 
wherein the base station detects, via the wireless commu 
nication unit, a first device that is in the coverage area of the 
base Station and that issueS radio waves in a first frequency 
band. Essentially, the controller Sets up a frequency band 
different from the frequency band generated from the 
detected first device. 

0011. In addition, the controller of the base station 
according to the present invention generates information on 
other wireleSS devices in the coverage area with which the 
controller may communicate via the wireleSS communica 
tion unit. Using this information, the controller Sets up a 
frequency band. 

0012. In addition, the controller of the base station 
according to the present invention obtains information on 
other base stations connected to the wired LAN to which the 
base Station connects and Stores the obtained information in 
a storage unit of the base Station. 
0013 Preferably, the information on other base stations 
includes the frequency bands used by those other base 
Stations and the number of base Stations included in the radio 
cOVerage area. 

0014. The base station according to the present invention 
allows an operator to Set up a frequency band to be used by 
a base Station with no interference with other base Stations. 
At the same time, the base Station according to the present 
invention allows a base Station to use a frequency band while 
reducing the amount of frequency band Setup change pro 
cessing performed by each base Station. 
0015 The base station according to the present invention 
minimizes interference between base Stations connected to a 
wired LAN. At the same time, even if interference is caused 
by a wireleSS terminal connected to a base Station via radio 
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waves or even if an unexpected external noise is generated, 
the base Station makes it possible to change the Setup to the 
optimum Setup quickly and automatically. Also, for use in an 
installation or station having two or more wired LANs 
where the coverage areas of base Stations connected to 
Separate wired LANs overlap, the present invention provides 
a method for automatically Setting up a base Station as well 
as a base Station containing the method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a diagram showing an example in which 
two wireless hubs connect a wireless LAN system, to which 
the present invention is applied, to a wired LAN. 
0017 FIG. 2A is a diagram schematically showing the 
interference relation between wireless hubs in the wireless 
LAN system in FIG. 1. 
0.018 FIG.2B is a diagram showing location information 
(Setup information) stored in each wireless hub as data 
indicating the interference relation shown in FIG. 2A. 
0.019 FIG. 3A is a block diagram showing the internal 
configuration of a wireless hub. 
0020 FIG. 3B is a block diagram showing the detail of 
a wireless terminal. 

0021 FIG. 4 is a flowchart showing the processing of a 
controller in the wireless hub for Setting up a frequency 
(channel) to be used by a newly installed wireless hub. 
0022 FIG. 5 is a diagram showing an example in which 
a wireleSS terminal that does not receive radio waves from, 
but communicates with, Some other wireless hub is in the 
coverage areas of both wireless hubs. 
0023 FIG. 6 is a diagram showing a situation in which 
an external noise is generated. 
0024 FIG. 7 is a flowchart showing the processing flow 
of the wireless hub controller when the channel setup that is 
set up in FIG. 4 is changed. 
0.025 FIG. 8 is a diagram showing a large-scale LAN 
System to which a plurality of wireless hubs are connected. 
0.026 FIG. 9A is a diagram schematically showing the 
interference status of the wireless LAN system shown in 
FIG 8. 

0.027 FIG.9B is a diagram showing location information 
(Setup information) stored in each wireless hub as data 
indicating the interference relation shown in FIG. 9A. 
0028 FIG. 10 is a diagram showing a wireless LAN 
system combined with a plurality of wired LAN systems. 
0029 FIG. 11 is a diagram showing a wireless LAN 
system in which two wireless hubs are located Such that their 
coverage areas do not overlap. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0030) Some embodiments of the present invention will be 
described in detail with reference to the attached drawings. 
0031 FIG. 1 shows a wireless LAN system in which two 
wireless hubs are connected to a wired LAN. In this embodi 
ment, when a new wireless hub is connected, an existing 
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wireless hub and the new wireless hub are in the coverage 
area of the other. In this case, the new wireless hub is Set up 
Such that it does not cause interference while keeping the 
Setup of the existing wireless hub unchanged. 

0032. Two wireless hubs, 11A and 11B, are connected to 
a wired LAN 10. These wireless hubs A1 and A2 (11A, 11B) 
communicate with wireless terminals (12A, 12B) via radio 
waves. A wireless hub is, for example, is a terminal adapter 
(hereinafter called TA), a hub in a wireless LAN, and so on. 
A wireleSS terminal is, for example, a personal computer, a 
peripheral device, and So on, with the wireleSS communica 
tion function to communicate with a wireless hub. The 
coverage area of the wireless hub A1 (11A) is a range 
enclosed by 13A, and the coverage area of the wireless hub 
A2 (11B) is a range enclosed by 13B. In the embodiments 
described below, an example will be described in which a 
different communication frequency is automatically allo 
cated to each wireless hub to prevent interference among 
wireless hubs. 

0033 FIG. 2A shows the wireless hub's interference 
status (location information) detected by the hubs installed 
as shown in FIG. 1. FIG. 2B shows the location information 
(Setup information) stored in each wireless hub as data 
indicating the interference relation shown in FIG. 2A. FIG. 
3A is a block diagram showing the internal configuration of 
a wireless hub. FIG. 4 is a flowchart showing the processing 
of a controller in a wireless hub that Sets up a frequency band 
(channel) to be used by a wireless hub to be newly installed. 
0034 FIG. 2A is a diagram schematically showing the 
relation between the wireless hubs installed in the wireless 
LAN system in FIG. 1. This figure indicates how many 
wireless hubs are connected to the wired LAN and which 
wireless hub is visible to which wireless hub (a wireless hub 
receiving a radio wave). For example, because there are two 
wireless hubs in this embodiment, information on only two 
wireless hubs, 21A and 21B, is present. A wireless hub 21A 
corresponds to the wireless hub A1 (11A) in FIG. 1, and a 
wireless hub 21B corresponds to the wireless hub A2 (11B) 
in FIG. 1. An arrow (20) indicates that the coverage area of 
the wireless hub A1 overlap with the coverage area of the 
wireless hub A2. The wireless hubs A1 and A2 each retain 
information on this Status to identify the mutual location 
relation. 

0035 FIG. 2B shows the location information (setup 
information) stored in each wireless hub as data indicating 
the interference relation shown in FIG. 2A. Each wireless 
hub (A1, A2) has information on a channel (CH) that is set 
up for use by the wireless hub, a signal/noise ratio (S/N) and 
a packet error rate (Packet Error) indicating the quality of the 
channel that is set up, and the number of wireless hubs, 
including itself, in the coverage area (No. of Wireless 
Stations in Area). The signal/noise ratio refers to the ratio of 
the Signal to the noise of the channel that is used. A high 
Signal/noise ratio indicates lower interference, fewer data 
errors, and efficient transfer. The packet error rate, also 
called a bit error rate, refers to the bit error rate of a 
transferred packet. In addition, the location information 
preferably includes information identifying the base Stations 
whose coverage areas overlap with the coverage area of each 
wireless hub (Installation with Overlapping Coverage). Pri 
ority information (used when Switching one frequency band 
to another) determined by the above-described information 
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may also be used as a part of Setup information (Priority). 
How to determine and use priority will be described later. 
Quality information on other channels not set up for each 
wireless hub (Status of Other Channel), if provided, would 
make channel change processing easy. Note that the Setup 
information in FIG. 2B indicates the status in which fre 
quency band Setup, which will be described later, has 
already been performed. 
0.036 FIG. 3A shows the internal configuration of a 
wireless hub. A wireless hub 130 comprises an antenna 131 
that sends and receives a radio Signal, a radio frequency 
(hereinafter called RF) interface 132 that modulates and 
demodulates a radio signal, a wired LAN interface 134 that 
transfers information to or from a wired LAN, a controller 
133 that controls the components described above, and a 
memory 135 in which wireless hub setup information and so 
on are Stored. 

0037 Location information 136 shown in FIG. 2B is 
stored in the memory 135. For the location information 136 
Sent via radio waves, the antenna 131 receives the radio 
waves from Some other wireless hub or a wireless terminal 
and sends them to the location information file 136 in the 
memory 135 via the RF interface 132 and the controller 133. 
For the location information sent via a wired LAN, the wired 
LAN interface 134 receives the packets from some other 
wireless hub via the wired LAN 137 and sends the packets 
to the location information file 136 in the memory 135 via 
the controller 133. 

0038 FIG. 3B shows the details of a wireless terminal 
140. The wireless terminal comprises a memory 142 in 
which data and programs are stored, a CPU 141 that 
executeS programs for processing data, a communication 
controller 143 that controls radio communication of data 
between a unit (such as a monitor 145 on which CPU 
processing results are displayed and a keyboard 146 through 
which the operator enters instructions and data) and the 
wireless hub, and a wireless terminal antenna 144. The 
communication controller 143 receives radio waves from a 
wireless hub via the antenna 144, converts received data to 
a form that may be processed by the CPU 141, and outputs 
converted data to a wireless terminal internal bus 147. In 
addition, the communication controller 143 converts data, 
received from the CPU 141 via the bus, to data for use on 
the wireless LAN and outputs the converted data via the 
antenna 144. The communication controller 143 receives 
radio waves output from a wireless hub over a channel 
originally Set up. However, when the corresponding wireleSS 
hub has Switched the channel to a new channel because of 
interference and the radio waves of the corresponding wire 
less hub cannot be detected via the channel that is originally 
Set up, the communication controller 143 Scans the channels 
for the new channel to which the wireless hub has Switched. 
This function allows the controller to continue processing 
for the wireless hub even if the channel has been Switched. 

0.039 FIG. 4 shows the processing flow of frequency 
allocation executed by the controller of a wireless hub. The 
figure is a flowchart showing the operation that is performed 
when a new wireless hub is added to a wired LAN. In the 
description below, the wireless hub A2 is added, in FIG. 1, 
to the existing wired LAN 50 to which the wireless hub A1 
is connected. 

0040 First, the power of the added wireless hub A2 is 
turned on (401) to start operation using the initial channel 
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setup (402). A channel refers to a frequency bandwidth that 
is generated by dividing the frequency bandwidth available 
for each wireless hub into multiple bandwidths for efficient 
use of the frequency range. For example, in the wireleSS 
LAN, 97 MHz of frequency range, i.e., 2.4 GHz to 2.497 G 
HZ, is divided into 13 channels. 

0041) Next, the channel information set up as the initial 
value is reflected on the location information Stored in the 
wireless hub A2403. In this case, because the wireless hub 
A2 is a newly added device, its location information initially 
identifies only the wireless hub A2. Next, a Scan is per 
formed for all frequency bandwidths (all channels) available 
for the wireless hub A2 to check to see if there are other 
wireless hubs in the coverage area of the wireless hub 
A2404. Ascan refers to an operation that checks to see if the 
antenna 131 in FIG. 3A receives signals in any of the 
frequency bandwidth. A wireless hub outputs radio waves in 
its own bandwidth at a predetermined interval. For example, 
in this embodiment, the wireless hub A1 outputs radio waves 
in its own bandwidth at a predetermined interval. Therefore, 
if there is a wireless hub that uses a channel, the radio wave 
from that wireless hub should be detected. 

0042. If some other wireless hub is present in the cover 
age area of the wireless hub A2, the information on that 
wireless hub is added to the location information stored in 
the wireless hub A2 (406). Because in this embodiment the 
radio waves of the wireless hub A1 are detected by the scan 
operation in step 404, the channel information on the wire 
less hub A1 is added to the location information that has 
been initially set. Next, based on the location information 
obtained in this way, a check is made if the number of 
wireless hubs in the coverage area of the wireless hub A2 
exceeds the maximum number of channels that may be 
selected (407). If this maximum number is exceeded, the 
wireless hub A2 must be moved to Some other location and 
therefore information is sent to the operator to inform him or 
her that all channels are in use (408). This information is sent 
to the operator by lighting up the alarm LED not shown in 
FIG. 3A, by outputting a sound through the buzzer not 
shown in FIG. 3A, or by sending signals to the wired LAN 
to display an alarm message on a terminal Such as a personal 
computer connected to the wired LAN. Because there are 
two wireless hubs, A1 and A2, in this embodiment, the 
number of channels is less than 13, for example, in a 
wireless LAN. If the maximum number is not exceeded as 
in this example, the location information is used to check if 
there is no problem with current channel setup 409. If there 
is a problem with the current channel Setup (the channel used 
by the wireless hub A1 is the same as that used by the 
wireless hub A2 that was set up during initialization), the 
channel is Switched to a free channel. 

0043. The steps described above complete channel setup 
processing performed by the newly added wireless hub A2 
that detects the radio waves from other wireless hubs. After 
that, it is necessary for the wireless hub A2 to know that 
there are one or more wireless hubs outside its coverage 
area. To do So, the newly added wireless hub A2 outputs a 
broadcast packet over the wired LAN (412) to send the 
location information in FIG. 2B, to which the information 
on the wireless hub A2 has been added, to other wireless 
hubs on the wired LAN. This packet also includes the 
location information on the wireless hub updated in step 406 
or 411. 
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0044) In response to the broadcast packet, each wireless 
hub checks if it must send its own information to the 
wireless hub A2. That is, when a wireless hub is outside the 
coverage area of the wireless hub A2 or when the Scan 
operation failed for Some reason and the information on the 
wireless hub was not sent to the wireless hub A2, the 
broadcast packet received via the wired LAN does not 
include information on that wireless hub. Therefore, upon 
finding that its information is not included in the broadcast 
packet, the wireless hub returns a packet, which contains 
location information on the wireless hub, to the wireless hub 
A2 over the wired LAN 413. 

0.045. Upon receiving location information from other 
wireless hubs, the wireless hub A2 reflects the contents on 
its own location information. This processing allows a newly 
added wireless hub to collect all location information. In the 
above flowchart, although a wireless hub that is turned on 
Sets up channel initial values and Starts operation, it is 
desirable that the operation of a newly added wireless hub be 
Stopped before the channels are set up automatically to 
prevent interference that may occur before the channels are 
set up automatically. See the processings of steps 401-416 
in FIG. 4. 

0046 FIGS. 5 and 6 show a situation in which interfer 
ence occurs after channel Setup. FIG. 5 shows an example 
in which a wireleSS terminal, which belongs to one wireleSS 
hub, is present in the coverage areas of both wireless hubs, 
this terminal does not receive radio waves from, but com 
municates with, another wireless hub. FIG. 6 shows an 
example in which an external noise is generated. If inter 
ference occurs after channel Setup, the wireless hub affected 
by the interference changes the channel Setup. This change, 
in turn, might require a change in the channel Setup of other 
wireless hubs. ASSigning priority to the Setup change of each 
wireless hub reduces the number of times the setup of other 
wireless hubs must be changed. The following describes this 
priority. 

0047. In FIG. 5, two wireless hubs, A1 and A2 (51A, 
51B), are connected to the wired LAN (50). The coverage 
area of the wireless hub A1 (51A) is an area enclosed by 
53A, while the coverage area of the wireless hub A2 (51B) 
is an area enclosed by 53B. In addition, the wireless LAN 
system in FIG. 5 comprises a wireless terminal (52A) 
connected to the wireless hub A1 (51A) via radio waves and 
a wireless terminal (52B) connected to the wireless hub A2 
(51B) via radio waves. The wireless terminal 52A, which is 
in the coverage area 53B of the wireless hub A2 (51B), 
causes interference to the wireless hub A2 (51B). 
0048 FIG. 6 shows a wireless LAN system that com 
prises a wireless hub A1 (61) connected to a wired LAN and 
a wireless terminal (62) connected to the wireless hub A1 
(61) via radio waves. In FIG. 6, the wireless hub 61 is 
affected by interference caused by an external noise 63 that 
generates a radio wave with the same bandwidth as that of 
the radio wave used by the wireless hub in the coverage area 
64 of the wireless hub A1 (61). FIG. 7 is a flowchart 
showing the channel Setup change operation that is per 
formed when interference occurs, as shown in FIGS. 5 and 
6, after the channels have been set up. 
0049 Upon detecting interference, the wireless hub starts 
channel setup switching processing (701). In FIG. 5, the 
wireless hub A2 affected by the interference first checks its 
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own location information to Search for a free channel 
available for setup (702). That is, the wireless hub uses the 
location information to Search for a free channel to which no 
wireless hub is allocated. If no free channel is available, the 
wireless hub changes the allowable range of the Signal/noise 
ratio or the packet error rate (704) and changes the channel 
to the one satisfying the condition best. The wireless hub 
reflects this change on the location information Stored in the 
wireless hub (706). Next, the wireless hub sends a packet, 
via the wired LAN, to the highest-priority wireless hubs 
according to the priority Set up in the location information to 
inform that the setup has been changed (707). In FIG. 5, the 
wireless hub A1 receives this packet. How to assign priority 
will be described in the description of FIG. 9B. 
0050. The wireless hub A1 updates the location informa 
tion (708) and checks if there is a problem with its own 
channel setup (709). If there is a need to change its setup, the 
wireless hub A1 executeS processing enclosed by the broken 
line CD in the figure (steps 702 to 706) (710) and, after 
channel Setup, Sends a packet to the next-higher-priority 
wireless hub again (707). 
0051 Processing described above is performed for all 
other wireless hubs. This operation allows the channels to be 
optimally set up to minimize interference with wireleSS 
hubs. That is, when interference occurs after channel Setup, 
the channel setup of the wireless hub where the interference 
occurred is changed first. After that, channels are allocated 
according to the priority. This method changes the channel 
Setup effectively while preventing channel allocation con 
flicts. 

0052 The same procedure may also be used to reset the 
location information when interference is caused, as shown 
in FIG. 6, by an external noise from another wireless hub or 
an electronic unit operating in the Same bandwidth as that of 
the wireless hub. 

0053. It is also possible to acquire, in advance, informa 
tion on other wireless hubs outside the coverage area and to 
use the acquired information when changing the Setup. For 
example, even if there is no free channel, there is no problem 
with Sharing a channel used by a wireless hub affected 
neither by the wireless hub A2 nor by the wireless hub A1. 
Therefore, the channel may be changed to that channel. An 
example in that situation will be described below. 
0054 FIG. 8 is a diagram showing a third embodiment of 
the present invention. The wireless LAN system in FIG. 8 
comprises wired LANs, three or more wireless hubs, and a 
plurality of wireleSS terminals connected to the wireleSS 
hubs via radio waves. 

0055) In FIG. 8, a wireless hub area (80) includes 
wireless hubs A1-A6 (81A-81F) and six wireless terminals 
(83A-83F). The wireless hub A1 (81A) is connected to a hub 
(84A) via a wired LAN (82A), the wireless hub A2 (81B) is 
connected to the hub (84A) via a wired LAN (82B), the 
wireless hub A3 (81C) is connected to a hub (84B) via a 
wired LAN (82C), the wireless hub A4 (81D) is connected 
to the hub (84A) via a wired LAN (82D), the wireless hub 
AS (81E) is connected to the hub (84A) via a wired LAN 
(82E), and the wireless hub A6(81F) is connected to the hub 
(84B) via a wired LAN (82F). 
0056. In addition, the hub (84A) and the hub (84B) are 
connected via a wired LAN (82G). The wireless hubs are 
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connected to the wireless terminals (83A-83F) via radio 
waves. The wireless terminal (83A) is connected to the 
wireless hub A1 (81A), the wireless terminal (83B) is 
connected to the wireless hub A2 (81B), the wireless termi 
nal (83C) is connected to the wireless hub A3 (81C), the 
wireless terminal (83D) is connected to the wireless hub A4 
(81D), the wireless terminal (83E) is connected to the 
wireless hub AS (81E), and the wireless terminal (83F) is 
connected to the wireless hub A6 (81F). 
0057 FIGS. 9A and 9B show the location information 
on this layout, where the coverage area of the wireless hub 
A1 (81A) is indicated by 85A, the coverage area of the 
wireless hub A2 (81B) is indicated by 85B, the coverage 
area of the wireless hub A3 (81C) is indicated by 85C, the 
coverage area of the wireless hub A4 (81D) is indicated by 
85D, the coverage area of the wireless hub AS (81E) is 
indicated by 85E, and the coverage area of the wireless hub 
A6 (81F) is indicated by 85F. 
0.058 FIG. 9A schematically shows the location relation 
of the layout shown in FIG. 8. 
0059) Numeral 81A in FIG. 8 corresponds to 91A, 81B 
to 91B, 81C to 91C, 81D to 91D, 81E to 91E, and 81F to 
91F, respectively. Arrows 90A to 90G indicate that the 
coverage areas overlap. For example, the coverage area of 
the wireless hub A1 (91A) overlaps those of the wireless 
hubs A2 (91B) and A4 (91D). This figure also indicates that 
the wireless hubs A3 (91C), AS (91E), and A6 (91F) are 
outside the coverage area of the wireless hub A1 (91A). 
FIG.9B indicates location information to which priority is 
assigned according to this location relation. 

0060 FIG. 9B shows setup information (location infor 
mation) on the wireless hubs. Each wireless hub has the 
following entries: the channel (CH) set up for and used by 
the wireless hub, Signal/noise ratio (S/N) and packet error 
rate (Packet Error) indicating the quality of the channel that 
is set up, and the number of wireless hubs including itself 
that are present in the coverage area (No. of Wireless 
Stations in Area). Preferably, each has an entry for infor 
mation identifying the wireless hubs whose coverage areas 
overlap with the coverage area this wireless hub (Installation 
with Overlapping Coverage). 
0061 This setup information also contains priority infor 
mation (Priority). The more wireless stations in the area, the 
higher the priority is. This is because channel Setup flex 
ibility is limited as more coverage areas overlap, although 
the priority depends on the number of available channels. In 
the case of FIG. 9A, because the wireless hubs 91B and 91E 
each have the highest number (4) of overlapping coverage 
areas, the priority is Set higher than the priority of other 
wireless hubs. When the number of wireless stations in one 
area is equal to that in another, the Signal/noise rations are 
compared as the next key and a higher priority is assigned 
to the wireless hub with a lower signal/noise ratio. If an 
equal comparison Still results, the packet error rate and other 
information are used to determine priority. The priority that 
is set up in this way is assigned to each wireless hub when 
processing steps in the setup flow in FIG. 4 end. Setup 
change processing is performed according to the Setup flow 
shown in FIG. 7. 

0062) If the condition of a channel other than the one set 
up for a wireless hub is bad, this condition should be 
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considered during channel Setup. Doing So prevents possible 
repeated channel resetting and makes it possible to perform 
quick and optimum channel Setup. 
0063 FIG. 10 shows an example of the configuration of 
a wireless LAN system in which two wired LANs are 
present. Wireless hubs A1 (111A) and A2 (111B) are con 
nected to a wired LAN (110A), while wireless hubs A3 
(111C) and A4 (111D) are connected to a wired LAN (110B). 
Wireless terminals (112A-112D) are connected to the wire 
less hubs A1-A4 (111A-111D), respectively. The wireless 
terminal (112A) is connected to the wireless hub A1 (111A), 
the wireless terminal (112B) is connected to the wireless hub 
A2 (111B), the wireless terminal (112C) is connected to the 
wireless hub A3 (111C), and the wireless terminal (112D) is 
connected to the wireless hub A4 (111D), respectively. 
0064. The coverage areas of the wireless hubs A1-A4 
(111A-111D) are 113A for the wireless hub A1 (111A), 113B 
for the wireless hub A2 (111B), 113C for the wireless hub A3 
(111C), and 113D for the wireless hub A4 (111D). As shown 
in FIG. 10, the wireless hubs A2 (111B) and A3 (111C) and 
the wireless terminals (112B, 112C) are present in the 
overlapped area between the coverage areas 113B and 113C. 
0065. When location information required for setup is 
eXchanged between Separate wired LANS, a wireleSS termi 
nal present in the area described above where the coverage 
areas overlap is used. For example, to reflect the location 
information about a wireless hub connected to the wired 
LAN 110A upon the wired LAN 110B in the example shown 
in the figure, the location information is sent from the 
wireless hub 111B to the wireless terminal 112B and the 
wireleSS terminal forces the connection address to Switch to 
the wireless hub 111C to send the location information about 
the wired LAN 110A to the wireless hub 111C. The wireless 
hub 111C sends this information to the wireless hub 111D 
via the wired LAN 110B. This information exchange opera 
tion allows wireless hubs connected to different wired LANs 
to share location information and to automatically Set up the 
channels. Note that the method described above is not 
applicable when the coverage area of a wireless hub or a 
wireleSS terminal does not overlap the coverage area of 
another wireless hub or a wireleSS terminal connected to a 
different wired LAN. However, there is no problem in this 
case because there is no interference. 

1. A base station connected to a wired LAN (Local Area 
Network), comprising: 

a wired communication unit connected to Said wired 
LAN; 

a wireleSS communication unit that communicates with a 
LAN terminal via a radio wave; and 

a controller that detects a first device issuing a radio wave 
in a first frequency band, Said first device being in a 
coverage area of the base Station, 

wherein Said controller Sets up a Second frequency band 
as a band to be used, Said Second frequency band being 
different from said first frequency band. 

2. The base Station according to claim 1, wherein Said first 
device is another base station connected to the wired LAN. 

3. The base Station according to claim 2, wherein Said 
controller Sends a radio signal in the Second frequency band, 
which has been Set up, to Said another base Station. 
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4. The base Station according to claim 1, wherein Said first 
device is a wireleSS terminal that communicates, via a radio 
wave, with another base Station connected to Said wired 
LAN. 

5. The base Station according to claim 4, wherein Said 
controller Sends a radio Signal in the Second frequency band, 
which has been Set up, to Said another base Station. 

6. The base Station according to claim 1, further compris 
Ing: 

a storage unit in which various types of information is 
Stored, 

wherein Said controller creates communication Status 
information on the first frequency band and Said Storage 
unit Stores therein the communication Status informa 
tion. 

7. The base Station according to claim 1, wherein Said 
radio communication unit communicates with Said wireleSS 
terminal using a direct Sequence method. 

8. A base Station comprising: 
a wired interface connected to a wired LAN, 
a wireleSS interface that communicates with other wireleSS 

terminals, and 
a controller that detects a Surrounding communication 

environment using Said wireleSS interface, 
wherein Said controller sends information on a first fre 

quency band to be used to another wireleSS device in 
the Surrounding communication environment detected 
by Said controller, Said first frequency band being Set up 
by said controller. 

9. The base station according to claim 8, wherein the first 
frequency band to be used is reset to a Second frequency 
band to be used in response to a request from Said an other 
wireleSS device. 

10. The base station according to claim 8, wherein said 
base Station Sends the information on the first frequency 
band to be used to the an other wireleSS device according to 
a predetermined priority, Said information being Set up by 
Said base Station. 

11. A method for Setting up a frequency band to be used 
for use in a first base Station which comprises a wired 
communication unit connected to a wired LAN and a 
wireleSS communication unit communicating with a first 
wireless terminal via a radio wave, Said method comprising 
the Steps of: 

checking if, with the use of Said wireleSS communication 
unit, there is a first device that outputs a radio wave in 
a wireless coverage area of Said first base Station; and 

if there is the first device, Setting up a frequency band, 
which is different from the frequency band of the radio 
wave output by Said first device, as the frequency band 
to be used. 

12. The method for Setting up a frequency band to be used 
according to claim 11, wherein the first device is a Second 
base station connected to the wired LAN. 

13. The method for setting up a frequency band to be used 
according to claim 12, further comprising the Step of Sending 
information on the frequency band to be used that is Set in 
the Second base Station. 

14. The method for Setting up a frequency band to be used 
according to claim 11, wherein Said first device is a wireleSS 
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terminal that communicates, via radio waves, with other 
base stations connected to the wired LAN. 

15. The method for setting up a frequency band to be used 
according to claim 14, further comprising the Step of Sending 
information on the frequency band to be used that is Set in 
the Second base Station. 

16. The method for setting up a frequency band to be used 
according to claim 11, further comprising the Steps of: 

creating communication Status information on the first 
frequency band by a controller of the first base Station; 
and 

Storing the communication Status information in a storage 
unit of the first base Station, 

wherein the Second frequency band is Set up as the 
frequency band to be used according to the communi 
cation Status information. 

17. The method for Setting up a frequency band according 
to claim 11, wherein the method is used by said wireless 
communication unit that communicates with the wireleSS 
terminal in a direct Sequence method. 

18. Abase Station connected to a wired LAN, comprising: 
a wired communication unit connected to the wired LAN, 
a wireleSS communication unit that communicates with a 
LAN terminal via radio waves; and 

a controller that creates first information on a first fre 
quency band for use in communicating with the LAN 
terminal and second information on the LAN terminal, 

wherein Said base Station sends the first information and 
the Second information to another base Station con 
nected to the wired LAN. 

19. For use in a base station which comprises a wired 
connection unit connected to a wired LAN and a wireleSS 
communication unit communicating with a LAN terminal 
via radio waves, a method for Setting up a frequency band 
of radio waves to be used by Said wireleSS communication 
unit, Said method comprising the Steps of: 

finding frequency bands which belong to a predetermined 
plurality of frequency bands and which are already 
used by other devices in a place where the base Station 
is installed; and 

Setting up a frequency band not used by the other devices 
as a frequency band to be used by the wireleSS com 
munication unit. 

20. The method for setting up a frequency band to be used 
by a base Station according to claim 19, wherein Said Step of 
finding frequency bands is executed by Said wireleSS com 
munication unit Scanning the radio waves of the plurality of 
frequencies for detecting frequency bands used. 

21. The method for Setting up a frequency band to be used 
by a base Station according to claim 19, wherein the base 
Station communicates with the wireleSS LAN terminal using 
a direct Sequence method. 

22. The method for Setting up a frequency band to be used 
by a base Station according to claim 19, further comprising 
the Step of creating and retaining a table based on a result of 
Said Step of finding frequency bands, Said table containing at 
least information identifying the other devices that were 
found and frequency bands to be used by the devices. 
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23. The method for setting up a frequency band to be used 
by a base Station according to claim 22, further comprising 
the Step of Sending Said table to other base Stations con 
nected to said wired LAN. 

24. The method for Setting up a frequency band to be used 
by a base Station according to claim 23, wherein the base 
station updates the table thereof based on the table received 
from Some other base Stations. 

25. The method for setting up a frequency band to be used 
by a base Station according to claim 19, wherein Said 
plurality of frequency bands are 13 frequency bands ranging 
from 2.4 GHz to 2.947 G HZ. 

26. The method for Setting up a frequency band to be used 
by a base Station according to claim 19, further comprising 
the Step of, when it is found in Said Step of finding frequency 
bands that the predetermined plurality of frequency bands 
are all used by other devices, indicating that there is no 
frequency band available to the base Station. 

27. The method for setting up a frequency band to be used 
by a base Station according to claim 26, wherein a fact that 
there is no available frequency band is visually output. 

28. The method for setting up a frequency band to be used 
by a base Station according to claim 19, wherein, if it is 
found that, after Setting up a frequency band to be used by 
the base Station in Said Step of Setting up a frequency band, 
there is another device using the frequency band, the fre 
quency band to be used is changed to another frequency 
band. 

29. For use in a base station which comprises a wired 
connection unit connected to a wired LAN and a wireleSS 
communication unit communicating with a LAN terminal 
via radio waves, a method for Setting up a frequency band 
of radio waves to be used by Said wireleSS communication 
unit, Said method comprising the Steps of: 

finding a first frequency band which belongs to a prede 
termined plurality of frequency bands and which is not 
used by other devices in a place where the base Station 
is installed; and 

Setting up the first frequency band as a frequency band to 
be used by the WireleSS communication unit. 

30. The method for setting up a frequency band to be used 
by a base Station according to claim 29, wherein Said Step of 
finding a frequency band is executed by Said wireleSS 
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communication unit Scanning the radio waves of the plural 
ity of frequency bands for detecting frequency bands used. 

31. The method for setting up a frequency band to be used 
by a base Station according to claim 29, further comprising 
the Step of creating and retaining a table based on a result of 
Said Step of finding a frequency band, Said table containing 
at least information identifying the other devices that were 
found and frequency bands to be used by the devices. 

32. The method for setting up a frequency band to be used 
by a base Station according to claim 29, wherein the plurality 
of frequency bands are 13 frequency bands ranging from 2.4 
GHZ to 2.947 GHZ. 

33. The method for setting up a frequency band to be used 
by a base Station according to claim 29, further comprising 
the Step of, when it is found in Said Step of finding a 
frequency band that the predetermined plurality of fre 
quency bands are all used by other devices, indicating that 
there is no frequency band available to the base Station. 

34. The method for setting up a frequency band to be used 
by a base Station according to claim 33, wherein a fact that 
there is no available frequency band is visually output. 

35. The method for setting up a frequency band to be used 
by a base Station according to claim 29, wherein, if it is 
found that, after Setting up a frequency band to be used by 
the base Station in Said Step of Setting up a frequency band, 
there is another device using the frequency band, the fre 
quency band to be used is changed to another frequency 
band. 

36. For use in a base station which comprises a wired 
connection unit connected to a wired LAN and a wireleSS 
communication unit communicating with a LAN terminal 
via radio waves, a method for Setting up a frequency band 
of radio waves to be used by Said wireleSS communication 
unit, Said method comprising the Steps of: 

finding frequency bands which belong to a predetermined 
plurality of frequency bands and which are received by 
other devices in a place where the base Station is 
installed; and 

Setting up a frequency band not used by the other devices 
as a frequency band to be used by the wireleSS com 
munication unit. 


