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(57) ABSTRACT 
In order to prevent a communication-parameter automatic 
setting process from being performed by unintended commu 
nication apparatuses, a communication terminal having 
detected a plurality of communication-parameter providing 
apparatuses sends a notification indicating that the plurality 
of providing apparatuses exist to another terminal. 
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COMMUNICATION APPARATUS, AND 
COMMUNICATION METHOD THEREFOR 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation of U.S. patent 
application Ser. No. 12/867,614, filed on Aug. 13, 2010, 
which is National Stage Entry of International Application 
No. PCT/JP2009/000369, filed Jan. 30, 2009, which claims 
priority from Japanese Patent Application No. 2008-037416, 
filed Feb. 19, 2008, all of which are hereby incorporated by 
reference herein in their entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to techniques of setting com 

munication parameters. 
2. Background Art 
In wireless communication represented by wireless local 

area networks (LANs) conforming to the IEEE 802.11 stan 
dard series, there are many setting items that must be set prior 
tO use. 

For example, as setting items, there are communication 
parameters needed to perform wireless communication, Such 
as the Service Set Identifier (SSID) which is a network iden 
tifier, an encryption method, an encryption key, an authenti 
cation method, and an authentication key. It is very compli 
cated for the user to manually enter and set these 
communication parameters. 

Therefore, various manufacturers have devised automatic 
setting methods for easily setting communication parameters 
in wireless devices. In these automatic setting methods, one 
device provides communication parameters to another device 
connected thereto using a procedure and messages deter 
mined in advance between these connected devices, and 
accordingly the communication parameters are automatically 
Set. 

Non Patent Citation 1 discloses an example of automati 
cally setting communication parameters. In this example 
where automatic setting is performed, there are two methods, 
one involving the user to enter an authentication code to a 
device (hereinafter called an authentication code method), 
and the other not involving the user to enteran authentication 
code (hereinafter called a non-authentication code method) 
(see Non Patent Citation 1 for details). 
Non Patent Citation 1: Wi-Fi CERTIFIEDTM for Wi-Fi 

Protected Setup: Easing the User Experience for Home and 
Small Office Wi-Fi R. Networks, www.wi-fi.org/wp?wifi-pro 
tected-setup 

The authentication code method performs an authentica 
tion process between devices using the entered authentication 
code. If the authentication process is successful, one device 
provides communication parameters to the other device, and 
the other device receives the communication parameters. In 
this case, the devices can securely share the communication 
parameters by performing the authentication process. 

In the non-authentication code method, when a device 
starting a communication-parameter automatic setting pro 
cess is detected, communication parameters are automati 
cally provided to the detected device. An example of the 
non-authentication code method is a method of starting a 
setting process in response to pressing of a setting start button 
provided in a device and performing automatic setting with 
another device that has similarly started a setting process 
during the setting process (hereinafter called a button press 
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2 
ing method). The non-authentication code method is inferior 
to the authentication code method in security. However, since 
the user need not enter the authentication code, the non 
authentication code is advantageous in that the operation 
becomes easier. 
As has been described above, the button pressing method 

automatically sets communication parameters simply by 
pressing the setting start button provided in a device. There 
fore, the button pressing method is suitable for built-in 
devices with poor user interfaces. 

However, when the users of a plurality of devices press the 
setting start buttons almost at the same time, depending on the 
positional relationship among the devices, communication 
parameters may be automatically set in unintended devices. 

DISCLOSURE OF INVENTION 

The present invention provides a technique of determining 
whether there exist a plurality of providing apparatuses that 
provide a communication parameter, and, when it is deter 
mined that the plurality of providing apparatuses exist, send 
ing a notification indicating that the plurality of providing 
apparatuses exist to another communication apparatus. 

According to the present invention, when a plurality of 
providing apparatuses that provide a communication param 
eter exist, a notification of this information can be sent to 
another communication apparatus. Therefore, for example, 
when the communication apparatus having received the noti 
fication cancels a communication-parameter setting process, 
a communication parameter can be prevented from being set 
in unintended communication apparatuses. 

Further features of the present invention will become 
apparent from the following description of exemplary 
embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate embodi 
ments of the invention and, together with the description, 
serve to explain the principles of the invention. 

FIG. 1 is a block diagram of a terminal. 
FIG. 2 is a software functional block diagram of the interior 

of the terminal according to an embodiment of the present 
invention. 

FIG.3 is a network diagram according to the embodiment 
(part 1). 

FIG. 4 is a flowchart showing an operation of a communi 
cation-parameter receiving terminal according to the embodi 
ment. 

FIG. 5A is a flowchart showing an operation of a commu 
nication-parameter providing terminal according to the 
embodiment. 

FIG. 5B is a flowchart showing an operation of the com 
munication-parameter providing terminal according to the 
embodiment. 

FIG. 6 is a network diagram according to the embodiment 
(part 2). 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Preferred embodiments of the present invention will now 
be described in detail in accordance with the accompanying 
drawings. 

First Embodiment 

A wireless communication apparatus according to an 
embodiment of the present invention will now herein be 
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described in detail with reference to the drawings. Although 
the following description concerns an example in which a 
wireless LAN system conforming to the IEEE 802.11 series is 
used, the communication configuration is not necessarily lim 
ited to a wireless LAN conforming to IEEE 802.11. 5 
An exemplary hardware configuration according to the 

embodiment will be described. 
FIG. 1 is a block diagram showing an exemplary structure 

of each terminal, which will be described later, according to 
the embodiment of the present invention. 

FIG. 1 shows the entirety of a terminal 101. A control unit 
102 controls the entire terminal 101 by executing a control 
program stored in a storage unit 103. The control unit 102 
additionally controls setting of communication parameters 
with another terminal. 

The storage unit 103 stores the control program executed 
by the control unit 102 and various items of information, such 
as communication parameters. Various operations described 
later are performed by executing, with the control unit 102, 20 
the control program stored in the storage unit 103. 
A wireless unit 104 performs wireless communication. A 

display unit 105 performs various displays. The display unit 
105 has a function of outputting information in a visually 
recognizable manner, as in a liquid crystal display (LCD) or 25 
a light-emitting diode (LED), or a function of outputting 
Sounds, as in a loudspeaker. 
A setting button 106 is used for triggering or starting a 

communication-parameter automatic setting process. By 
detecting an operation entered by a user using the setting 30 
button 106, the control unit 102 starts a communication 
parameter automatic setting process, which will be described 
later. 
An antenna control unit 107 controls an antenna 108. An 

input unit 109 is operated to enter an authentication code for 35 
use in a communication-parameter automatic setting process. 
The entered authentication code is stored in the storage unit 
103. 

FIG. 2 is a block diagram showing the configuration of a 
software functional block executed by a terminal that pro- 40 
vides a communication-parameter setting operation function, 
which will be described later, according to the embodiment of 
the present invention. A control program for controlling this 
software structure is stored in the storage unit 103. When the 
control unit 102 executes the control program, operations of 45 
functions of the software structure are performed. 

FIG. 2 shows the entirety of a terminal 201. The terminal 
201 includes a communication-parameter automatic setting 
function block 202. In this embodiment, automatic setting of 
communication parameters needed to perform wireless com- 50 
munication, such as the SSID which is a network identifier, an 
encryption method, an encryption key, an authentication 
method, and an authentication key, is performed. In this 
embodiment, there are two types of communication-param 
eter automatic setting methods, namely, the authentication 55 
code method and the non-authentication code method. 
A packet receiving unit 203 receives packets related to 

various communications. A packet sending unit 204 sends 
packets related to various communications. 
A search-signal sending unit 205 controls sending of a 60 

device search signal. Such as a probe request. A probe request 
may be a network search signal for searching for a desired 
network. Sending of a probe request, which will be described 
later, is performed by the search-signal sending unit 205. 
Also, sending of a probe response, which is a response signal 65 
in response to the received probe request, is performed by the 
search-signal sending unit 205. 

10 

15 

4 
A search-signal receiving unit 206 controls receiving of a 

device search signal. Such as a probe request, from another 
terminal. Receiving of a probe request, which will be 
described later, is performed by the search-signal receiving 
unit 206. Also, receiving of a probe response is performed by 
the search-signal receiving unit 206. Various items of infor 
mation (self-information) of the sending Source device are 
added to a device search signal and a response signal in 
response thereto. 
A network control unit 207 controls a network connection. 

Participation into a wireless LAN ad-hoc network, which will 
be described later, is performed by the network control unit 
207. 

In the communication-parameter automatic setting func 
tion block 202, a communication-parameter receiving unit 
208 performs a process of receiving communication param 
eters from a partner device, and a communication-parameter 
providing unit 209 performs a process of providing commu 
nication parameters to a partner device. 
An automatic-setting control unit 210 controls various pro 

tocols in a communication-parameter automatic setting pro 
cess. A communication-parameter automatic setting process, 
which will be described later, is performed by the communi 
cation-parameter receiving unit 208 and the communication 
parameter providing unit 209 under control of the automatic 
setting control unit 210. 
A communication-parameter-providing-source detecting 

unit 211 detects a terminal that provides communication 
parameters (hereinafter called a providing terminal). A pro 
viding-terminal search process, which will be described later, 
is performed by the communication-parameter-providing 
Source detecting unit 211. The communication-parameter 
providing-source detecting unit 211 detects a providing ter 
minal that exists on a network on the basis of the foregoing 
self-information of the device, which is obtained by the 
search-signal sending unit 205 and the search-signal receiv 
ing unit 206. 
When the terminal 201 operates as a communication-pa 

rameter providing terminal, a communication-parameter 
storage control unit 212 reads communication parameters to 
be provided from the storage unit 103. When the terminal 201 
operates as a terminal that receives communication param 
eters from a providing terminal (hereinafter called a receiving 
terminal), the communication-parameter-storage control unit 
212 writes the provided communication parameters into the 
storage unit 103. 

FIG. 3 is a diagram showing a terminal A303 (hereinafter 
called a terminal A), a terminal B305 (hereinafter called a 
terminal B), and a terminal C304 (hereinafter called a termi 
nal C). All these terminals have an IEEE 802.11 wireless 
LAN communication network function and perform wireless 
communication by performing wireless LAN ad-hoc (here 
inafter called ad-hoc) communication. These terminals have 
the foregoing configurations shown in FIGS. 1 and 2. 
An ad-hoc network 301 is configured by communication 

parameters managed by the terminal A. An ad-hoc network 
302 is configured by communication parameters managed by 
the terminal B. 
The terminal C is located at a place where a communication 

area of the network301 overlaps a communication area of the 
network 302. Therefore, the terminal C can receive wireless 
signals both from the terminal A and the terminal B. In this 
example, the terminal C is about to receive communication 
parameters from the terminal A and to participate into the 
network 301 by executing a communication-parameter auto 
matic setting process. 
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In this embodiment, the case in which the button pressing 
method is used as the non-authentication code method will be 
described by way of example. In the button pressing method, 
communication parameters are provided if, when the setting 
button 106 is operated in one terminal, the setting button 106 
is operated in another terminal within a predetermined time 
from when the setting button 106 in the former terminal is 
operated. The following example concerns the case in which, 
within a predetermined time from when the setting button 106 
is operated in the terminal C, the setting buttons 106 are 
operated in both the terminals A and B. 
When each terminal starts a communication-parameter 

automatic setting process, each terminal determines whether 
to operate as a providing terminal or a receiving terminal of 
communication parameters in accordance with a predeter 
mined method. When the role of each terminal is determined, 
communication parameters are provided from a providing 
terminal to a receiving terminal. In this example, it is assumed 
that the terminals A and B operate as providing terminals, and 
the terminal Coperates as a receiving terminal. The automatic 
setting method described in Non Patent Citation 1 above calls 
a providing terminal "Registrar and a receiving terminal 
“Enrollee’. Therefore, in FIG. 3, the providing terminals A 
and B are denoted by R, and the receiving terminal C is 
denoted by E. 
When a setting process is started using the pressing button 

method in the positional relationship shown in FIG. 3, the 
terminal C may receive communication parameters not from 
the terminal A, but from the terminal B. Therefore, in this 
embodiment, a method of preventing a communication-pa 
rameter automatic setting process from being performed by 
unintended terminals will be described. 

FIG. 4 is a flowchart of the operation of a terminal operat 
ing as a communication-parameter receiving terminal (termi 
nal C in this embodiment). When the setting button 106 is 
operated in the receiving terminal, the process shown in FIG. 
4 is started. 
When the terminal C determines to operate as a communi 

cation-parameter receiving terminal inaccordance with a pre 
determined method, the terminal C starts a process as a 
receiving terminal (S401). At first, the terminal C searches for 
a communication-parameter providing terminal (S402). Spe 
cifically, the terminal C sends a probe request including infor 
mation for giving a request for a communication-parameter 
automatic setting process and enters standby for receiving a 
probe response including information indicating that the 
sender of the probe response is a providing terminal for a 
predetermined time. Alternatively, the terminal C enters 
standby for receiving a beacon including information indicat 
ing that the sender of the beacon is a providing terminal for a 
predetermined time. When no providing terminal has been 
detected within the predetermined time, the terminal C ends 
the communication-parameter automatic setting process. 

Next, the terminal C determines whether a plurality of 
providing terminals have been detected as a result of perform 
ing the providing-terminal searching process in step S402 
(S403). 
When a plurality of providing terminals have been detected 

in step S403, the terminal C broadcasts a notification indicat 
ing that the plurality of providing terminals exist on a network 
(hereinafter called an overlap notification) (S408). When the 
overlap notification is broadcast, Surrounding terminals can 
be notified of the fact that the plurality of providing terminals 
exist. 

After broadcasting of the overlap notification ends, the 
terminal Cends the process as a receiving terminal (S407). 
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6 
Alternatively, when not a plurality of providing terminals is 

detected, that is, when only one providing terminal is 
detected, the terminal C starts a process of receiving commu 
nication parameters from the detected providing terminal 
(S404). Specifically, the terminal C requests the detected 
providing terminal to start providing communication param 
eters, and receives communication parameters provided from 
the providing terminal. 

Since the terminal C may receive an overlap notification 
from another terminal even after having started the commu 
nication-parameter receiving process, the terminal C periodi 
cally checks whether an overlap notification is received until 
the communication-parameter receiving process is com 
pleted (S405). 
When the communication-parameter receiving process is 

completed before which no overlap notification is received 
(S406), the terminal C ends the process as a receiving termi 
nal (S407). 

In contrast, when an overlap notification is received in step 
S405, the terminal C cancels the communication-parameter 
receiving process being performed, and ends the process as a 
receiving terminal (S407). 

FIGS. 5A and 5B are flowcharts of the operation of a 
terminal operating as a communication-parameter providing 
terminal (terminals A and B in this embodiment). When the 
setting button 106 is operated in the providing terminal, the 
process shown in FIG. 5A is started. In the following descrip 
tion, the providing terminal is the terminal A by way of 
example. 
When the terminal A determines to operate as a communi 

cation-parameter providing terminal in accordance with a 
predetermined method, the terminal A starts a process as a 
providing terminal (S501). The terminal A performs the pro 
cessing in steps S502 to S506 and a process A (S511 to S518 
shown in FIG. 5B) in parallel to each other. First, the process 
A will be described using FIG. 5B. 
The terminal A is on standby for receiving a signal from 

another terminal (S511) until a timer in a communication 
parameter automatic setting process runs out (S518). When 
the timer in the communication-parameter automatic setting 
process runs out before which no signal is received, the ter 
minal A ends the process A and progresses to step S507. 
When a signal received in step S511 is a probe request 

including information for giving a request for a communica 
tion-parameter automatic setting process (S512), the terminal 
A sends a probe response including information indicating 
that the sender of the probe response is a providing terminal 
(S513). Then, the process returns to step S511. 
When a signal received in step S511 is a request from a 

receiving terminal to start providing communication param 
eters (S514), the terminal A starts a process of providing 
communication parameters to the receiving terminal (S515). 

Since the terminal A may receive an overlap notification 
from another terminal even after having started the commu 
nication-parameter providing process, the terminal Aperiodi 
cally checks whether an overlap notification is received until 
the communication-parameter providing process is com 
pleted (S516). 
When the communication-parameter providing process is 

completed before which no overlap notification is received 
(S517), the terminal A ends the process A and progresses to 
step S507. 

In contrast, when an overlap notification is received in step 
S516, the terminal A cancels the communication-parameter 
providing process being performed, ends the process A, and 
progresses to step S507. 
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When the providing terminal A receives an overlap notifi 
cation from another terminal, the terminal A may further 
forward the overlap notification to another terminal by broad 
casting the overlap notification. Accordingly, all terminals 
located within the communication area of the providing ter 
minal Acan be notified of the fact that a plurality of providing 
terminals exist. 

Then, the process from step S502 onward will be 
described. 

In order to check whether a providing terminal other than 
the terminal A exists, the terminal A searches for a providing 
terminal (S502). Specifically, the terminal A sends a probe 
request including information for giving a request for a com 
munication-parameter automatic setting process and enters 
standby for receiving a probe response including information 
indicating that the sender of the probe response is a providing 
terminal for a predetermined time. Alternatively, the terminal 
A enters standby for receiving a beacon including informa 
tion indicating that the sender of the beacon is a providing 
terminal for a predetermined time. 

Next, the terminal A determines whether a providing ter 
minal other than the terminal A has been detected as a result 
of performing the providing-terminal searching process in 
step S502 (S503). 
When a providing terminal other than the terminal A has 

been detected in step S503, the terminal A broadcasts an 
overlap notification (S505). The overlap notification is broad 
cast here because, when the communication-parameter auto 
matic setting process is further performed, unnecessary (un 
intended) communication parameters may be provided. After 
sending the overlap notification, when the terminal A is per 
forming the communication-parameter providing process, 
the terminal A ends that process (S506). Then, the terminal A 
ends the process as a communication-parameter providing 
terminal (S507). 

Alternatively, instead of immediately ending the process as 
a providing terminal, the terminal A may periodically repeat 
a providing-terminal searching process. When no providing 
terminal other than the terminal A is detected anymore, the 
terminal A may resume the process as a providing terminal. 

In contrast, when no providing terminal other than the 
terminal A has been detected in step S503, the terminal A 
periodically searches for a providing terminal in step S502 
until a timer in a communication-parameter automatic setting 
process runs out (S504). When the timer in the communica 
tion-parameter automatic setting process runs out, the termi 
nal A ends the process as a providing terminal (S507). 
As described above, when a plurality of providing termi 

nals exist in a communication-parameter automatic setting 
process, an unintended setting process can be avoided in 
advance by sending overlap notifications to one another. 

In this embodiment, the above description concerns the 
case where both the terminals A and B are communication 
terminals in the ad-hoc network. However, similar processing 
can be performed when both or one of the terminals A and B 
is a wireless LAN access point with a communication-param 
eter providing function. 
The above description concerns the case where one com 

munication-parameter providing terminal can provide com 
munication parameters to one terminal in one communica 
tion-parameter automatic setting process. 

The case where one communication-parameter providing 
terminal can provide communication parameters to two or 
more terminals in one communication-parameter automatic 
setting process can be similarly described. 

FIG. 6 is a diagram showing a terminal A603 (hereinafter 
called a terminal A), a terminal B604 (hereinafter called a 
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8 
terminal B), a terminal C605 (hereinafter called a terminal C), 
a terminal D606 (hereinafter called a terminal D), and a 
terminal E607 (hereinafter called a terminal E). All these 
terminals have the configurations described above with ref 
erence to FIGS. 1 and 2. 
The terminals A and Dare terminals operating as commu 

nication-parameter providing terminals. An ad-hoc network 
601 is configured by communication parameters managed by 
the terminal A. An ad-hoc network 602 is configured by 
communication parameters managed by the terminal D. 
The terminals B, C, and E are terminals operating as com 

munication-parameter receiving terminals. It is assumed that 
the terminals B and C are performing a communication 
parameter automatic setting process with the terminal A using 
the button pressing method. It is also assumed that the pro 
viding terminal A is providing communication parameters to 
the receiving terminals B and C. The following example 
concerns the case in which the terminals D and E start a new 
communication parameter automatic setting process in which 
the providing terminal D provides communication param 
eters to the receiving terminal E. 
The terminal E is located at a place where a communication 

area of the network 601 overlaps a communication area of the 
network 602. The terminal E can receive wireless signals both 
from the terminals A and D. Therefore, when a setting process 
is started using the pressing button method in this positional 
relationship, the terminal E may receive communication 
parameters not from the terminal D, but from the terminal A. 
Also, when the terminal E receives communication param 
eters from the terminal A, the terminal E can communicate 
even with the terminals B and C. 

In order to solve such a problem, the terminals B, C, and E 
which are communication-parameter receiving terminals per 
form the foregoing operation shown in FIG. 4, and the termi 
nals A and D which are providing terminals perform the 
foregoing operation shown in FIGS.5A and 5B. 

In the example shown in FIG. 6, the receiving terminal E 
detects that a plurality of providing terminals exist and broad 
casts an overlap notification. When the overlap notification 
from the terminal E reaches all the terminals. A to D, the 
terminals A to D can individually cancel the communication 
parameter automatic setting process. In contrast, when the 
overlap notification from the terminal E does not reach the 
receiving terminals B and C and only the providing terminals 
A and D receive the overlap notification from the terminal E. 
the overlap notification is transferred to the receiving termi 
nals Band C by broadcasting the overlap notification from the 
providing terminal A. Accordingly, a connection error caused 
by performing a communication-parameter automatic setting 
process in unintended terminals can be avoided in advance. 
The exemplary embodiment disclosed herein is for illus 

trative purposes only, and the scope of the present invention is 
not limited to this embodiment. Various modifications can be 
made to the embodiment without departing from the gist of 
the present invention. 

For example, the signal type of an overlap notification in 
the description of the foregoing embodiment is not specified. 
The signal type of a signal to be sent is not limited, and any 
signal can be used as long as it serves as an overlap notifica 
tion. 

Although an overlap notification is broadcast in the 
description of the foregoing embodiment, an overlap notifi 
cation can be sent to a providing terminal. In this case, the 
providing terminal transfers the overlap notification to a part 
ner receiving terminal. Accordingly, all terminals having 
started a communication-parameter automatic setting pro 
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cess can recognize that a plurality of providing terminals exist 
and can cancel the communication-parameter automatic set 
ting process. 

Although the description of the foregoing embodiment 
concerns the case where the button pressing method is used, 
the present invention is applicable to the case where other 
methods are used. For example, the present invention is appli 
cable to the case where a communication-parameter auto 
matic setting process is started when a contactless integrated 
circuit (IC) card is placed above a terminal. Furthermore, the 
present invention is applicable to the case where a communi 
cation-parameter automatic setting process is started when a 
setting start signal is received by performing short-distance 
wireless communication. 

The description of the foregoing embodiment concerns the 
case where the wireless LAN conforming to IEEE 802.11 is 
used by way of example. However, the present invention is 
applicable to other wireless media Such as a wireless univer 
sal serial bus (USB), MultiBand Orthogonal frequency-divi 
sion multiplexing (OFDM) Alliance (MBOA), Bluetooth 
(registered trademark), ultra-wideband (UWB), and Zigbee. 
Alternatively, the present invention is applicable to a wired 
communication medium such as a wired LAN. 
UWB includes a wireless USB, wireless 1394, WiNET, 

and the like. 
Although the network identifier, the encryption method, 

the encryption key, the authentication method, and the 
authentication key serve as communication parameters in the 
description of the foregoing embodiment, other information 
may serve as communication parameters. That is, communi 
cation parameters include other information. 

According to the present invention, a storage medium hav 
ing recorded thereon a program code of software that realizes 
the foregoing functions is Supplied to a system or apparatus, 
and a computer (central processing unit (CPU) or micropro 
cessing unit (MPU)) of the system or apparatus reads and 
executes the program code stored on the storage medium. In 
this case, the program code itself read from the storage 
medium realizes the foregoing functions of the embodiment, 
and the storage medium having the program code recorded 
thereon constitutes the present invention. 
As the storage medium for providing the program code, for 

example, a flexible disk, a hard disk, an optical disc, a mag 
neto-optical disc, a compact disc read-only memory (CD 
ROM), a compact disc-recordable (CD-R), a magnetic tape, a 
non-volatile memory card, a ROM, a digital versatile disc 
(DVD), or the like can be used. 
As well as realizing the foregoing functions by executing 

the program code read by the computer, an operating system 
(OS) running on the computer may execute part of or the 
entirety of actual processing on the basis of instructions of the 
program code to realize the foregoing functions. 

Furthermore, the program code read from the storage 
medium may be written into a memory included in a function 
expansion board placed in the computer or a function expan 
sion unit connected to the computer. On the basis of the 
instructions of the program code, a CPU included in the 
function expansion board or the function expansion unit may 
execute part of or the entirety of actual processing to realize 
the foregoing functions. 

What is claimed is: 
1. A communication apparatus comprising: 
a central processing unit; 
a processing unit configured to execute communication 

parameter sharing processing for transmission of a com 
munication parameter directly to a receiving apparatus 
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10 
from a providing apparatus, wherein the communica 
tion-parameter sharing processing is started in response 
to a user instruction; 

a determining unit configured to determine, in a case where 
the communication apparatus is executing the commu 
nication-parameter sharing processing as the providing 
apparatus, whether there exists another apparatus that 
has executed the communication-parameter sharing pro 
cessing; and 

a cancel unit configured to cancel, in a case where there are 
plural apparatuses that are executing the communica 
tion-parameter sharing processing and the communica 
tion apparatus is operating as the providing apparatus, 
the execution of the communication-parameter sharing 
processing by the processing unit as an error, 

wherein at least one of the processing unit, the determining 
unit, and the cancel unit is implemented by the central 
processing unit. 

2. The communication apparatus according to claim 1, 
further comprising a sending unit configured to send, in a case 
where the communication apparatus is executing the commu 
nication-parameter sharing processing as the providing appa 
ratus and there are plural apparatuses that are executing the 
communication-parameter sharing processing, a notification 
indicating that plural apparatuses are executing the commu 
nication-parameter sharing processing directly to a first appa 
ratus that is executing the communication-parameter sharing 
processing as a receiving apparatus. 

3. The communication apparatus according to claim 2, 
wherein the sending unit sends the notification by wireless 
communication conforming to IEEE 802.11 series. 

4. The communication apparatus according to claim 2, 
wherein the communication-parameter sharing processing is 
performed based on wireless communication conforming to 
IEEE 802.11. 

5. The communication apparatus according to claim 2, 
wherein the notification sent by the sending unit causes the 
first apparatus to cancel executing the communication-pa 
rameter sharing processing. 

6. The communication apparatus according to claim 1, 
wherein the communication parameter includes at least one 
of a SSID (Service Set Identifier), an encryption method, an 
authentication method, and an authentication key. 

7. The communication apparatus according to claim 1, 
wherein the determining unit executes the determination 
based on communication of a search signal. 

8. The communication apparatus according to claim 1, 
wherein the processing unit is a transmitter of a request for 
start to provide the communication parameter received by the 
communication apparatus, and executes the communication 
parameter sharing processing with another apparatus operat 
ing as a receiving apparatus. 

9. The communication apparatus according to claim 1, 
wherein the communication apparatus transmits a probe 
response to which information on the communication-param 
eter sharing processing is added in a case where the commu 
nication apparatus receives a probe request to which the infor 
mation on the communication-parameter sharing processing 
is added. 

10. The communication apparatus according to claim 1, 
wherein the communication apparatus is an access point of 
wireless LAN. 

11. A method of controlling a communication apparatus 
having a processing unit configured to execute communica 
tion-parameter sharing processing for transmission of a com 
munication parameter directly to a receiving apparatus from a 
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providing apparatus, wherein the communication-parameter 
sharing processing is started in response to a user instruction, 
the method comprising: 

determining, in a case where the communication apparatus 
is executing the communication-parameter sharing pro 
cessing as the providing apparatus, whether there exists 
another apparatus that has executed the communication 
parameter sharing processing; and 

canceling, in a case where there are plural apparatuses that 
are executing the communication-parameter sharing 
processing and the communication apparatus is operat 
ing as the providing apparatus, the execution of the 
communication-parameter sharing processing by the 
processing unit as an error. 

12. A non-transitory computer-readable storage medium 
storing a program to cause controlling of a communication 
apparatus having a processing unit configured to execute 
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communication-parameter sharing processing for transmis 
sion of a communication parameter directly to a receiving 
apparatus from a providing apparatus, wherein the commu 
nication-parameter sharing processing is started in response 
to a user instruction, the method comprising: 

determining, in a case where the communication apparatus 
is executing the communication-parameter sharing pro 
cessing as the providing apparatus, whether there exists 
anotherapparatus that has executed the communication 
parameter sharing processing; and 

canceling, in a case where there are plural apparatuses that 
are executing the communication-parameter sharing 
processing and the communication apparatus is operat 
ing as the providing apparatus, the execution of the 
communication-parameter sharing processing by the 
processing unit as an error. 

k k k k k 


