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(54) Electronic device and method of connecting electronic device to network

(57) An electronic device is provided. The electronic
device includes a communication unit configured to com-
municate with an Access Point (AP), a controller config-
ured to find at least one AP through the communication
unit, and transmit a query signal to the found at least one
AP found through the communication unit to request a

connection, wherein the controller sets up at least one
of a maximum number of retransmission times of a query
signal and a response standby time of the query signal
based on at least one of a number of the found at least
one AP and a quality of the found at least one AP.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an electronic device connecting to an Access Point (AP) and a method of
connecting an electronic device to a network.

BACKGROUND

[0002] With the recent rapid development of electronic technology, various electronic devices that may transmit infor-
mation or data have been developed and used. Also, communication technology for mutual connection of electronic
devices has also been rapidly developed. For example, various short-range wireless communication technologies, such
as Wireless Fidelity (WiFi) technology and Bluetooth technology, have been recently developed and used.
[0003] WiFi technology is a kind of a short-range wireless communication technology for connecting an electronic
device present within a certain distance from a place where an Access Point (AP) is installed to the AP. The electronic
device may be connected to a network such as internet through the AP.
[0004] In order for the electronic device to connect to the AP through a WiFi network, a certain setup operation may
be involved. For example, in order to connect to the AP through the WiFi network provided by a network operator, there
may be a process of inputting information authenticating that a device is a subscriber of the network operator.
[0005] The above information is presented as background information only to assist with an understanding of the
present disclosure. No determination has been made, and no assertion is made, as to whether any of the above might
be applicable as prior art with regard to the present disclosure.

SUMMARY

[0006] As described above, a network operator such as a mobile communication company may provide a WiFi network
that only its subscribers may use, and in order to access such a WiFi network, there may be a separate authentication
procedure, e.g., inputting an ID and a password.
[0007] Thus, a technology that an electronic device automatically performs an authentication operation by using user
information, which may be prestored, without a user’s setup operation has been recently developed. In order to auto-
matically perform an authentication operation without a user’s setup operation, it is possible to perform a query/response
process of transmitting and receiving information required for authentication between the electronic device and an Access
Point (AP). For example, a WiFi passpoint may transmit external network information, e.g., a Universal Subscriber
Identity Module (USIM) information on a mobile phone, by using an Access Network Query Protocol (ANQP). By using
a WiFi passpoint technology, the electronic device may perform an ANQP query/response requesting an ANQP server
to transmit information to an AP and receiving the information therefrom and attempt to automatically connect to an AP
matched with prestored user information.
[0008] The electronic device may perform an authentication procedure on all APs located near the electronic device,
and the authentication process may need a lot of time when there are many APs near the electronic device.
[0009] Various respective aspects and features of the invention are defined in the appended claims. Combinations of
features from the dependent claims may be combined with features of the independent claims as appropriate and not
merely as explicitly set out in the claims.
[0010] It is an aim of certain embodiments of the invention to solve, mitigate or obviate, at least partly, at least one of
the problems and/or disadvantages associated with the prior art. Certain embodiments aim to provide at least one of
the advantages described below.
[0011] Various embodiments of the present disclosure provide an electronic device and a method of connecting an
electronic device to a network that may decrease an elapsed time in an authentication process when attempting to
connect to an AP.
[0012] Aspects of the present disclosure are to address at least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below. Accordingly, an aspect of the present disclosure is to provide
an electronic device and a method of connecting an electronic device to a network that may increase connectivity when
attempting to connect to an AP.
[0013] In accordance with an aspect of the present disclosure, an electronic device is provided. The electronic device
includes a communication unit configured to communicate with an AP, a controller configured to find at least one AP
through the communication unit, and to transmit a query signal to the found at least one AP through the communication
unit to request a connection, wherein the controller configures at least one of a maximum number of retransmission
times of the query signal and a response standby time of the query signal based on at least one of a number of the found
at least one AP and a quality of the found at least one AP.
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[0014] In accordance with an aspect of the present disclosure, an electronic device is provided. The electronic device
includes a communication unit configured to communicate with an Access Point (AP), a controller configured to find at
least one passpoint support AP through the communication unit, to select one passpoint support AP from among the
found at least one AP, and to transmit an Access Network Query Protocol (ANQP) query signal to the selected one
passpoint support AP through the communication unit to request a connection, wherein the controller further configures
at least one of a maximum number of retransmission times of the ANQP query signal and a response standby time of
the ANQP query signal based on at least one of a number of the found at least one passpoint support AP and a quality
of the found at least one passpoint support AP.
[0015] In accordance with another aspect of the present disclosure, a method is provided. The method includes finding
at least one AP, configuring at least one of a maximum number of retransmission times of a query signal and a response
standby time of a query signal based on at least one of a number of the found at least one AP and a quality of the found
at least one AP, transmitting the query signal to the found at least one AP, retransmitting the query signal if a response
signal is not received within the response standby time after the transmitting of the query signal, receiving the response
signal from one of the found at least on AP to which the query signal is transmitted, and connecting to the one of the
found at least one AP from which the response signal is received.The electronic device may connect to the Access Point
using a short-range wireless network.
[0016] Another aspect of the invention provides a computer program comprising instructions arranged, when executed,
to implement a method in accordance with any one of the above-described aspects. A further aspect provides machine-
readable storage storing such a program.
[0017] Other aspects, advantages, and salient features of the disclosure will become apparent to those skilled in the
art from the following detailed description, which, taken in conjunction with the annexed drawings, discloses various
embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Embodiments of the invention will now be described, by way of example only, with reference to the accompanying
drawings in which:

FIG. 1 is a block diagram of an electronic device according to an embodiment of the present disclosure;
FIG. 2 is a flow chart of a method of connecting an electronic device to a network according to an embodiment of
the present disclosure; and
FIG. 3 is a block diagram of an electronic device according to an embodiment of the present disclosure.

[0019] Throughout the drawings, it should be noted that like reference numbers are used to depict the same or similar
elements, features, and structures.

DETAILED DESCRIPTION

[0020] The following description with reference to the accompanying drawings is provided to assist in a comprehensive
understanding of various embodiments of the present disclosure as defined by the claims and their equivalents. It includes
various specific details to assist in that understanding but these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various changes and modifications of the various embodiments
described herein can be made without departing from the scope of the present disclosure. In addition, descriptions of
well-known functions and constructions may be omitted for clarity and conciseness.
[0021] The terms and words used in the following description and claims are not limited to the bibliographical meanings,
but, are merely used by the inventor to enable a clear and consistent understanding of the present disclosure. Accordingly,
it should be apparent to those skilled in the art that the following description of various embodiments of the present
disclosure is provided for illustration purpose only and not for the purpose of limiting the present disclosure as defined
by the appended claims and their equivalents.
[0022] It is to be understood that the singular forms "a," "an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to "a component surface" includes reference to one or more of
such surfaces.
[0023] The expression "include" or "may include" that may be used in describing the various embodiments of the
present disclosure indicates the presence of a disclosed corresponding function, operation or component but does not
exclude one or more functions, operations or components in addition. Furthermore, in describing the various embodiments
of the present disclosure, it should be understood that the term "includes" or "has" indicates the presence of characteristics,
numbers, steps, operations, components, parts or combinations thereof represented in the present disclosure but does
not exclude the presence or addition of one or more other characteristics, numbers, steps, operations, components,
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parts or combinations thereof.
[0024] The expression "or" in the various embodiments of the present disclosure includes any and all combinations
of enumerated words. For example, the expression "A or B" may include A, B, or both A and B.
[0025] The expression "a first", "a second", "firstly", or "secondly" in the various embodiments of the present disclosure
may modify various components of the various embodiments but does not limit corresponding components. For example,
the expressions above do not limit the order and/or importance of corresponding components. The expressions above
may be used to distinguish one component from another component. For example, both a first user device and a second
user device are user devices that are mutually different user devices. For example, without departing from the scope of
rights of the various embodiments of the present disclosure, a first component may be called a second component and
similarly, the second component may also be called the first component.
[0026] When any component is referred to as being "connected" or "accessed" to another component, it should be
understood that the former can be "directly connected" to the latter, or there may be another component in between.
On the contrary, when any component is referred to as being "directly connected" or "directly accessed" to another
component, it should be understood that there may be no other component in between.
[0027] The terms used in describing the various embodiments of the present disclosure are used only to describe
specific various embodiments and are not intended to limit the present disclosure. The terms in singular form may include
the plural form unless otherwise specified.
[0028] Unless otherwise defined herein, all terms used herein including technical or scientific terms have the same
meanings as those generally understood by a person skilled in the art.
[0029] Terms defined in generally used dictionaries should be construed to have meanings matching contextual mean-
ings in the related art and should not be construed as having an ideal or excessively formal meaning unless otherwise
defined herein.
[0030] An electronic device according to various embodiments of the present disclosure may be a device that includes
a communication function. For example, the electronic device may include at least one of a smart phone, a tablet Personal
Computer (PC), a mobile phone, a video phone, an e-book reader, a desktop PC, a laptop PC, a net book computer, a
Personal Digital Assistant (PDA), a Portable Multimedia Player (PMP), an Motion Picture Expert Group (MPEG) Audio
Layer 3 (MP3) player, a mobile medical device, and a camera, a wearable device, e.g., a Head-Mounted-Device (HMD)
such as electronic glasses, electronic clothing, an electronic bracelet, an electronic necklace, an electronic accessory,
an electronic tattoo, or a smart watch.
[0031] According to some various embodiments, the electronic device may be a smart home appliance having a
communication function. The smart home appliance may include, for example, at least one of a Television (TV) set, a
Digital Video Disk (DVD) player, an audio set, a refrigerator, an air conditioner, a cleaner, an oven, a microwave oven,
a washing machine, an air cleaner, a set-top box, a TV box, e.g., Samsung HomeSync™, Apple TV™, or Google TV™,
a game console, an electronic dictionary, an electronic key, a camcorder, and an electronic frame.
[0032] According to some various embodiments, the electronic device may include at least one of various medical
devices, e.g., a Magnetic Resonance Angiography (MRA) device, a Magnetic Resonance Imaging (MRI) device, a
Computed Tomography (CT) device, a camera, and an ultrasonicator, a navigation device, a Global Positioning System
(GPS) receiver, an Event Data Recorder (EDR), a Flight Data Recorder (FDR), a car infotainment device, electronic
equipment for a ship, e.g., a navigation device for a ship or a gyro compass, avionics, a security device, a head unit for
a car, an industrial or home robot, a financial institution’s Automated Teller’s Machine (ATM) or a store’s Point Of Sales
(POS).
[0033] According to some various embodiments, the electronic device may include at least one of a portion of a
building/structure or furniture including a communication function, an electronic board, an electronic signature receiving
device, a projector, and various measurement devices, e.g., water, electricity, gas and electric wave measurement
devices. An electronic device according to various embodiments of the present disclosure may be one or more combi-
nations of the above-described various devices. Moreover, an electronic device according to various embodiments of
the present disclosure may be a flexible device. Moreover, it is obvious to a person skilled in the art that an electronic
device according to various embodiments of the present disclosure is not limited to the above-described devices.
[0034] Electronic devices according to various embodiments are described below with reference to the accompanying
drawings. The term "user" used in various embodiments may refer to a person who uses an electronic device, or a
device, e.g., an electronic device having artificial intelligence, that uses an electronic device.
[0035] FIG. 1 is a block diagram of an electronic device according to an embodiment of the present disclosure.
[0036] Referring to FIG. 1, an electronic device 100 may include a communication unit 110, a control unit 120, and a
storage unit 130. The electronic device 100 may be implemented in various devices that may be connected to a network
by using a wireless communication network, such as a TV set, a smart phone, a notebook PC, a desktop PC, a tablet
PC, and a smart camera.
[0037] The communication unit 110 may communicate with an Access Point (AP). The communication unit 110 may
communicate through a short-range wireless communication network such as an AP and/or a Wireless Fidelity (WiFi)
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network. To this end, the communication unit 110 may include an antenna (not shown) or a wireless Local Area Network
(LAN) card (not shown).
[0038] The communication unit 110 may transmit and receive various signals needed for a process of connecting the
electronic device 100 to the AP.
[0039] The communication unit 110 may receive a beacon signal from an AP when searching for an AP located near
the electronic device 100. The beacon signal is a signal pre-defined between the electronic device 100 and the AP and
may include information, e.g., whether the AP supports passpoint, related to the AP. Passpoint mobile devices can
automatically discover and connect to Wi-Fi networks powered by passpoint-certified APs. Passpoint was defined by
service provider and equipment maker members of the "Wi-Fi Alliance" to address needs for mobile data, streamlined
access and subscriber loyalty. Passpoint can enable more efficient service provider data traffic offload to Wi-Fi networks,
which is likely to be useful in view if the prevalence of data-intensive applications.
[0040] The communication unit 110 may transmit a probe request signal to the AP located near the electronic device
and receive a probe response signal. A passpoint support AP, or in other words, an AP that supports passpoint, may
be an AP that does not require a user to find and authenticate a network each time to which the user connects using
the passpoint support AP. The passpoint support AP may use Wi-Fi protected access 2 (WPA2) security and may be
certified as being an AP that supports passpoint according to the Wi-Fi Alliance.
[0041] The communication unit 110 may transmit a query signal and request a connection, when attempting to connect
to the AP. The communication unit 110 may transmit the query signal to a found AP and receive a response signal from
the AP. For example, the communication unit 110 may transmit an Access Network Query Protocol (ANQP) query signal
and receive an ANQP response signal from an AP that supports passpoint. Alternative protocols to ANQP that provide
the same or similar functionality may be used.
[0042] The control unit 120 may control the overall operations of the electronic device 100. The control unit 120 may
control the communication unit 110 so that the electronic device 100 is connected to the passpoint support AP according
to various embodiments of the present disclosure.
[0043] Referring to FIG. 1, the control unit 120 may include an AP search unit 121, an AP selection unit 123, and an
AP connection unit 125.
[0044] The AP search unit 121 may search for at least one passpoint support AP through the communication unit 110.
According to an embodiment, the AP search unit 121 may determine whether passpoint is supported by using information
included in a beacon signal or a probe response signal, when the beacon signal or the probe response signal is received
from at least one AP through the communication unit 110.
[0045] The AP search unit 121 may use the beacon signal or the probe response signal to determine the number of
passpoint support APs. Also, the AP search unit 121 may use the beacon signal or the probe response signal to determine
the quality of passpoint support APs. The AP search unit 121 may use at least one of the Received Signal Strength
Indicator (RSSI), Signal-to-Noise Ratio (SNR) and Signal to Interference-plus-Noise Ratio (SINR) of the beacon signal
or the probe response signal to check the quality of an AP. In addition, the AP search unit 121 may provide information
on the number and quality of passpoint support APs to the AP connection unit 125.
[0046] When passpoint support APs are found by the AP search unit 121, the AP connection unit 125 may transmit
an ANQP query signal to passpoint support APs that have been found, which may also be referred to as found passpoint
support APs, through the communication unit 110. The AP connection unit 125 may use the ANQP query signal to
request information (e.g., company information) required for a network connection. When the ANQP response signal is
received from the passpoint support APs, the AP connection unit 125 may compare information included in an ANQP
response signal with prestored user information and determine whether it is possible to connect to corresponding APs.
The AP connection unit 125 may transmit the ANQP query signal to each of the passpoint support APs found by the AP
search unit 121 and connect the electronic device 100 to one of connectable APs. In the following, the process of
transmitting and receiving the ANQP query signal is defined as an ANQP query/response process.
[0047] The AP connection unit 125 may re-transmit the ANQP query signal if the ANQP response signal is not received
within a response standby time after the transmission of the ANQP query signal. The AP connection unit 125 may variably
set up and/or configure the maximum number of times the ANQP query signal is re-transmitted, hereinafter, referred to
as the "maximum number of re-transmission times", and/or the response standby time of the ANQP query signal based
on at least one of the number and quality of found passpoint support APs. The maximum number of re-transmission
times and the response standby time may have specific values which may be set up and changed by the manufacturer
of the electronic device 100 and a user. In the following, descriptions are made on the assumption that the specific value
of the maximum number of re-transmission times is two and the specific value of the response standby time is 200 ms.
However, the present disclosure is not limited thereto, and the specific value may be a number, a threshold, a determined
value, a predetermined value, a user defined value, or any other similar and/or suitable value.
[0048] According to an embodiment, the AP connection unit 125 may increase the maximum number of re-transmission
times of the ANQP query signal to a value larger than the specific value when the number of found passpoint support
APs is smaller than or equal to a reference value. For example, when the reference value is set to one, the AP connection
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unit 125 may set the maximum number of re-transmission times of the ANQP query signal to three if the number of found
passpoint support APs is one, and set the maximum number of re-transmission times of the ANQP query signal to two
being the specific value if the number of found passpoint support APs is greater than or equal togreater than or equal
to two. That is, when the number of found passpoint support APs is small, it is possible to increase the connectivity of
corresponding APs by increasing the maximum number of re-transmission times because the connectivity is more
important than an elapsed time in the ANQP query/response process.
[0049] According to an embodiment, the AP connection unit 125 may increase the response standby time to a value
larger than the specific value when the number of found passpoint support APs is smaller than or equal to the reference
value. For example, when the reference value is set to three, the AP connection unit 125 may set the response standby
time to 400 ms if the number of found passpoint support APs is smaller than or equal to three, and set the response
standby time to 200 ms to be the specific value if the number of found passpoint support APs is greater than or equal
to four. That is, when the number of found passpoint support APs is small, it is possible to increase the connectivity of
APs by increasing the response standby time because the connectivity is more important than the elapsed time in the
ANQP query/response process.
[0050] According to an embodiment, the AP connection unit 125 may increase the maximum number of re-transmission
times of the ANQP query signal to a value larger than the specific value when the quality, such as a signal quality, of
the found passpoint support APs is greater than or equal to a reference value. For example, when the quality of an AP
is determined based on a RSSI and the reference value is set to -80 dbm (Decibel-milliwatts), the AP connection unit
125 may set the maximum number of re-transmission times of the ANQP query signal to three if the RSSI of found
passpoint support APs is equal to or higher than -80 dbm, e.g., -70 dbm, and set the maximum number of re-transmission
times of the ANQP query signal to two to be the specific value if the RSSI of passpoint support APs is lower than -80
dbm. Even if the quality of found passpoint support APs is greater than or equal to the reference value, it is possible to
increase the connectivity of an AP by increasing the maximum number of re-transmission times to a value larger than
the specific value because an ANQP response signal may not be received due to a temporary quality decrease or
network failure.
[0051] According to an embodiment, the AP connection unit 125 may decrease the maximum number of re-transmission
times of the ANQP query signal to a value smaller than the specific value when the quality of found passpoint support
APs is worse than or equal to the reference value. For example, when the quality of an AP is determined based on the
RSSI and the reference value is set to -80 dbm, the AP connection unit 125 may set the maximum number of re-
transmission times of the ANQP query signal to one or zero if the RSSI of found passpoint support APs is less than or
equal to -80 dbm, e.g., -90 dbm, and set the maximum number of re-transmission times of the ANQP query signal to
two being the specific value if the RSSI of passpoint support APs exceeds -80 dbm. That is, when the quality of found
passpoint support APs is worse, it is possible to decrease the elapsed time in the ANQP query/response process by
decreasing the maximum number of re-transmission times.
[0052] According to an embodiment, the AP connection unit 125 may decrease the response standby time to a value
smaller than the specific value when the quality of found passpoint support APs is greater than or equal to the reference
value. For example, when the quality of an AP is determined based on the RSSI and the reference value is set to -80
dbm, the AP connection unit 125 may set the response standby time to 100 ms if the RSSI of found passpoint support
APs is equal to or higher than -80 dbm, and set the response standby time to 200 ms to be the specific value if the RSSI
of passpoint support APs is lower than -80 dbm. That is, when the quality of found passpoint support APs is greater than
or equal to the reference value, it is possible to decrease the elapsed time in the ANQP query/response process by
decreasing the response standby time to a value smaller than the specific value because the reception speed of the
ANQP response signal is quick.
[0053] Although a case where each of the maximum number of re-transmission times and the response standby time
has one reference value is described as an example in the above embodiment, the present disclosure is not limited
thereto, and it is possible to set the maximum number of re-transmission times and the response standby time based
on one or more reference values, e.g. two reference values.
[0054] According to an embodiment, the AP connection unit 125 may increase the maximum number of re-transmission
times of the ANQP query signal to a value larger than the specific value when the number of found passpoint support
APs is smaller than or equal to a first reference value, set the maximum number of re-transmission times to the specific
value when the number of found passpoint support APs is between the first reference value and a second reference
value, and decrease the maximum number of re-transmission times to a value smaller than the specific value when the
number of found passpoint support APs is greater than or equal to the second reference value. That is, when the number
of found passpoint support APs is small, it is possible to increase the connectivity of corresponding APs by increasing
the maximum number of re-transmission times because the connectivity is more important than the elapsed time in the
connection process, and when the number of found passpoint support APs is large, it is possible to decrease the elapsed
time in the connection process by decreasing the maximum number of re-transmission times.
[0055] According to an embodiment, the AP connection unit 125 may increase the response standby time to a value



EP 2 905 998 A1

7

5

10

15

20

25

30

35

40

45

50

55

larger than the specific value when the number of found passpoint support APs is smaller than or equal to the first
reference value, set the response standby time to the specific value when the number of found passpoint support APs
is between the first reference value and the second reference value, and decrease the response standby time to a value
smaller than the specific value when the number of found passpoint support APs is greater than or equal to the second
reference value. That is, when the number of found passpoint support APs is small, it is possible to increase the con-
nectivity of corresponding APs by increasing the response standby time because the connectivity is more important than
the elapsed time in the connection process, and when the number of found passpoint support APs is large, it is possible
to decrease the elapsed time in the connection process by decreasing the response standby time.
[0056] According to an embodiment, the AP connection unit 125 may increase the maximum number of re-transmission
times of the ANQP query signal to a value larger than the specific value when the quality of found passpoint support
APs is greater than or equal to a first reference value, set the maximum number of re-transmission times to the specific
value when the quality of found passpoint support APs is between the first reference value and a second reference
value, and decrease the maximum number of re-transmission times to a value smaller than the specific value when the
quality of found passpoint support APs is less than or equal to the second reference value.
[0057] According to an embodiment, when setting the maximum number of re-transmission times and the response
standby time based on the quality of found passpoint support APs, it is possible to equally set the maximum numbers
of re-transmission times and the response standby times of all passpoint support APs based on the average quality of
found passpoint support APs. Alternatively, it is also possible to individually set the maximum number of re-transmission
times and response standby time of passpoint support APs based on the quality of each of found passpoint support APs.
[0058] The AP selection unit 123 may select some of the passpoint support APs found by the AP search unit 121.
According to an embodiment, the AP selection unit 123 may select APs that have qualities equal to or higher than a
preset reference level, from among APs found by the AP search unit 121. That is, the AP selection unit 123 may exclude
APs that are determined to be impossible (or difficult) to connect or that have lower quality, from among the passpoint
support APs found by the AP search unit 121.
[0059] The AP selection unit 123 may exclude APs that are included in a list of excluded targets, stored in the storage
unit 130. The list of excluded targets may include information on APs to which the electronic device 100 may connect,
or company information.
[0060] The AP selection unit 123 may select only APs that are included in the list of allowed targets stored in the
storage unit 130. The list of allowed targets may include information on APs or companies which the electronic device
100 may connect.
[0061] The AP connection unit 125 may transmit an ANQP query signal to only APs selected by the AP selection unit
123 and receive an ANQP response signal. Thus, since an ANQP query/response process is not performed on APs that
are determined to be impossible (or difficult) to connect or that have low quality, from among the passpoint support APs
found by the AP search unit 121, it is possible to decrease an elapsed time in a network connection process.
[0062] When the ANQP response signal is received from the AP selected by the AP selection unit 123, the AP connection
unit 125 may compare company information included in the ANQP response signal with user information stored in the
storage unit 130 and determine whether it is possible to connect. The AP connection unit 125 may add information on
connectable APs or companies to the list of allowed targets stored in the storage unit 130 or add information on APs or
companies that are determined to be impossible (or difficult) to connect to the list of excluded targets stored in the storage
unit 130.
[0063] The storage unit 130 may store user information. Also, the storage unit 130 may store the list of allowed targets
and the list of excluded targets. The list of allowed targets and the list of excluded targets stored in the storage unit 130
may be updated by the AP connection unit 125.
[0064] The electronic device 100 according to various embodiments of the present disclosure includes the communi-
cation unit 110 that communicates with the AP, the AP search unit 121 that searches for at least one AP through the
communication unit 110, and the AP connection unit 125 that transmits a query signal to the AP found through the
communication unit to request a connection, wherein the AP connection unit 125 may variably set the maximum number
of re-transmission times and the response standby time of the query signal based on at least one of the number and
quality of found APs.
[0065] In the following, effects provided by various embodiments of the present disclosure are described with reference
to Tables 1 to 5. Tables 1 to 4 represent times spent from when an ANQP query signal is transmitted to when an ANQP
response signal is received, for each of passpoint support APs located near a terminal device. The measurement result
of each of Tables 1 to 4 is obtained by performing experiments three times at the same place.
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[0066] Table 1 represents a result of measuring an elapsed time in an ANQP query/response process according to
related art. That is, Table 1 represents elapsed times when the ANQP query/response process is performed without the
limitations of the maximum number of re-transmission times and the response standby time, on all APs located near the
terminal device. Referring to Table 1, it may be seen that in the experiments, seventeen passpoint support APs are
found near the terminal device. In a first experiment, twelve passpoint support APs are found, in a second experiment,
thirteen passpoint support APs are found, and in a third experiment, ten passpoint support APs are found. It may be
seen that the total elapsed times from when an ANQP query signal is transmitted to each AP to when an ANQP response
signal is received from each AP are measured as 2000 ms, 7295 ms, and 1820 ms.
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[0067] Table 2 represents a result of measuring an elapsed time in an ANQP query/ response process according to
an embodiment of the present disclosure. Table 2 represents an experiment example in which the maximum number of
re-transmission times is variably set up depending on the qualities of passpoint support APs.
[0068] Table 2 is a result of performing a measurement by setting up the maximum number of re-transmission times
of an ANQP query signal to one when the RSSI of found passpoint support APs is less than or equal to -70 dbm, and
by setting up the maximum number of re-transmission times of an ANQP query signal to two being a specific value when
the RSSI of found passpoint support APs exceeds -70 dbm.
[0069] Referring to Table 2, it may be seen that in the experiments, sixteen passpoint support APs that exclude a
fourth AP of Table 1 are found near the terminal device. In a first experiment, eleven passpoint support APs are found,
in a second experiment, eleven passpoint support APs are found, and in a third experiment, fourteen passpoint support
APs are found. It may be seen that the total elapsed times from when the ANQP query signal is transmitted to each AP
to when the ANQP response signal is received from each AP are measured as 1425 ms, 3820 ms, and 2205 ms. When
comparing the measurement result of Table 2 with that of Table 1, it may be seen that the elapsed time in the ANQP
query/response process decreases.
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[0070] Table 3 represents a result of measuring an elapsed time in an ANQP query/response process according to
another embodiment of the present disclosure. In particular, Table 3 represents a case where depending on the qualities
of passpoint support APs, some APs are selected and the maximum number of re-transmission times is variably set up.
[0071] Table 3 is a result of performing a measurement by setting up the maximum number of re-transmission times
of an ANQP query signal to one when the RSSI of passpoint support APs that are selected excluding APs having the
RSSI less than or equal to -80 dbm from among found passpoint support APs is less than or equal to -70 dbm, and by
setting up the maximum number of re-transmission times to two being a specific value when the RSSI of passpoint
support APs exceeds -70 dbm.
[0072] Referring to Table 3, it may be seen that in a first experiment, six of found passpoint support APs are selected,
in a second experiment, six passpoint support APs are selected, and in a third experiment, five passpoint support APs
are selected. It may be seen that the total elapsed times from when the ANQP query signal is transmitted to selected
APs to when the ANQP response signal is received from selected APs are measured as 565 ms (milliseconds), 565 ms,
and 535 ms. Comparing the measurement result of Table 3 with that of Table 1, it may be seen that the elapsed time
in the ANQP query/response process may decrease.
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[0073] Table 4 represents a result of measuring an elapsed time in an ANQP query/response process according to
another embodiment of the present disclosure. Table 4 represents a case where, depending on the qualities of each of
passpoint support APs, some APs are selected and the maximum number of re-transmission times and a response
standby time are variably set up.
[0074] In the experiment example shown in Table 4, APs having an RSSI lower than to equal to -80 dbm, from among
found passpoint support APs, are excluded. In addition, when the RSSI of selected passpoint support APs is less than
or equal to -70 dbm, the maximum number of re-transmission times of an ANQP query signal is set to zero, and when
the RSSI of selected passpoint support APs exceeds -70 dbm, the maximum number of re-transmission times is set to
two. Also, when measuring, the response standby time of selected passpoint support APs is set to 50 ms.
[0075] Referring to Table 4, it may be seen that a sixteenth AP is not found in the experiment even though the intensity
of its reception signal exceeds -80 dbm. It may be seen that in a first experiment, six found passpoint support APs are
selected, in a second experiment, five passpoint support APs are selected, and in a third experiment, five passpoint
support APs are selected. It may be seen that the total elapsed times from when the ANQP query signal is transmitted
to selected APs to when the ANQP response signal is received from selected APs are measured as 220 ms, 160 ms,
and 180 ms. Comparing the measurement result of Table 4 with that of Table 1, it may be seen that the elapsed time
in the ANQP query/response process may decrease.

Table 5

Applied Technique Elapsed Time for ANQP Discovery (unit: ms)

First 
Trial

Second 
Trial

Third 
Trial

Average Improved 
Rate

Related Art 2000 7295 1820 3705 -

When only number of ANQP re-transmission times is adjusted 1425 3820 2205 2483 33%

When number of ANQP re-transmission times is adjusted after 
excluding APs less than or equal to a specific wireless quality

565 565 535 555 85%

When number of ANQP re-transmission times and response 
standby time are adjusted after excluding APs less than or 
equal to a specific wireless quality

220 160 180 187 95%
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[0076] Table 5 represents a result of measuring elapsed times in an ANQP query/response process according to
various embodiments of a related art and the present disclosure.
[0077] Table 5 provides the measurement result and average of elapsed times in the ANQP query/response process
discussed with reference to Tables 1 to 4. Also, a measurement result according to an embodiment of the present
disclosure provides an improvement rate against a related art.
[0078] According to the related art, the elapsed times in the ANQP query/response process are 2000 ms, 7295 ms,
and 1820 ms and the average elapsed time is 3705 ms.
[0079] According to an experiment of adjusting the number of re-transmission times of an ANQP query signal shown
in Table 2, the elapsed times in the ANQP query/response process are 1425 ms, 3820 ms, and 2205 ms and the average
elapsed time is 2483 ms. It may be seen that the improvement rate against the related art is 33% in this example.
[0080] According to an experiment of adjusting the number of re-transmission times of the ANQP query signal after
selecting specific APs shown in Table 3, the elapsed times in the ANQP query/response process are 565 ms, 565 ms,
and 535 ms and the average elapsed time is 555 ms. It may be seen that the improvement rate against the related art
is 85% in this example.
[0081] According to an experiment of adjusting the number of re-transmission times and response standby time of the
ANQP query signal after selecting specific APs shown in Table 4, the elapsed times in the ANQP query/response process
are 220 ms, 160 ms, and 180 ms and the average elapsed time is 187 ms. It may be seen that the improvement rate
against the related art is 95% in this example.
[0082] According to the above-described result, it may be seen that when selecting some of passpoint support APs,
both cases of adjusting the number of re-transmission times of the ANQP query signal and of adjusting the response
standby time may decrease a time in comparison with the related art.
[0083] FIG. 2 is a flow chart of a method of connecting an electronic device to a network according to an embodiment
of the present disclosure.
[0084] The operations of FIG. 2 may be performed by e.g., a user device, such as an electronic device 100. In operation
210, the electronic device 100 may search for passpoint support APs. The electronic device 100 may determine whether
passpoint is supported by using information included in a beacon signal or a probe response signal, when the beacon
signal or the probe response signal is received from at least one AP. The electronic device 100 may use the beacon
signal or the probe response signal to determine the number of passpoint support APs. Also, the electronic device 100
may use the beacon signal or the probe response signal to determine the qualities of passpoint support APs.
[0085] In operation 220, the electronic device 100 may set up at least one of the maximum number of re-transmission
times and response standby time of an ANQP query signal. The electronic device 100 may variably set up the maximum
number of retransmission times of the ANQP query signal and the response standby time of the ANQP query signal
based on at least one of the number and quality of found passpoint support APs.
[0086] For example, when the number of found APs is smaller than or equal to a preset value, it is possible to increase
the maximum number of re-transmission times of the ANQP query signal to a value larger than a specific value. For
another example, when the number of found APs is smaller than or equal to the preset value, which may be another
specific value, it is possible to increase the response standby time to a value larger than a specific value. For another
example, when the quality of found APs is equal to or higher than a preset reference level, it is possible to increase the
maximum number of re-transmission times of the ANQP query signal to a value larger than a specific value. For another
example, when the quality of found APs is less than or equal to the preset reference value, it is possible to decrease
the maximum number of re-transmission times of the ANQP query signal to a value smaller than the specific value. For
another example, when the quality of found APs is equal to or higher than the preset reference level, it is possible to
decrease the response standby time to a value smaller than the specific value.
[0087] In operation 230, the electronic device 100 may transmit the ANQP query signal to found passpoint support
APs. In operation 240, the electronic device 100 may determine whether an ANQP response signal is received, within
the response standby time, from an AP to which the ANQP query signal is transmitted. When the ANQP response signal
is received within the response standby time in operation 240, the electronic device 100 may connect to one of APs that
transmits the ANQP response signal that is received by the electronic device 100 in operation 250. When the ANQP
response signal is not received within the response standby time in operation 240, the electronic device 100 may
determine whether the maximum number of re-transmission times is satisfied in operation 260. When the maximum
number of re-transmission times is not satisfied in operation 260, it is possible to again transmit, or, in other words,
retransmit, the ANQP query signal in operation 230. When the maximum number of re-transmission times is satisfied,
or, in other words, is reached, in operation operation 260, the procedure is ended and no connectable AP is found.
[0088] The electronic device 100 may transmit the ANQP query signal to found passpoint support APs by using a
unicast technique. That is, it may perform operations 230, 240 and 260 on each of found passpoint support APs and
connect to one of APs from which the ANQP response signal is received.
[0089] In order to connect the electronic device 100 to a network, it is possible to select some of passpoint support
APs found in operation 210 and transmit the ANQP query signal to selected passpoint support APs.
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[0090] When selecting some of passpoint support APs, the electronic device 100 may determine the qualities of found
passpoint support APs and select APs satisfying a preset quality. According to various embodiments, it is possible to
exclude APs that are included in a prestored list of excluded targets from found passpoint support APs. According to
various embodiments, it is possible to select APs that are included in a prestored list of allowed targets, from found
passpoint support APs.
[0091] According to the above-described various embodiments, the electronic device 100 may decrease the elapsed
time in the ANQP query/response process and increase the network connectivity of passpoint support AP.
[0092] A method according to various embodiments of the present disclosure may include searching for at least one
AP, setting up at least one of the maximum number of re-transmission times and response standby time of a query
signal based on at least one of the number and quality of found APs, transmitting the query signal to found APs, re-
transmitting the query signal when a response signal is not received within the response standby time after transmitting
the query signal, receiving the response signal from the APs to which the query signal is transmitted, connecting one of
the APs from which the response signal is received.
[0093] FIG. 3 is a block diagram of an electronic device 800 according to an embodiment of the present disclosure.
The electronic device 800 may include all or some of the electronic device 100 shown in FIG. 1. Referring to FIG. 3, the
electronic device 800 may include one or more Application Processors 810, a communication module 820, a Subscriber
Identification Module (SIM) card 824, a memory 830, a sensor module 840, an input device 850, a display 860, an
interface 870, an audio module 880, a camera module 891, a power management module 895, a battery 896, an indicator
897, and a motor 898.
[0094] The Application Processor 810 may execute an operating system or application programs to control a plurality
of hardware and software components connected to the Application Processor 810 and may perform processing and
calculation on various pieces of data including multimedia data. The Application Processor 810 may be implanted in a
Son Chip (SoC) for example. According to an embodiment, the Application Processor 810 may further include a Graphic
Processing Unit (GPU) (not shown).
[0095] The communication module 820, e.g., the communication unit 110, may perform data transmission and reception
in communication between the electronic device 800, e.g., the electronic device 100, and other electronic devices
connected thereto through a network. According to an embodiment, the communication module 820 may include a
cellular module 821, a WiFi module 823, a BT module 825, a GPS module 827, an Near Field Communication (NFC)
module 828, and a Radio Frequency (RF) module 829.
[0096] The cellular module 821 may provide a voice call, a video call, a message service, or an internet service through
a communication network, such as an Long Term Evolution (LTE) network, an LTE-Advanced (LTE-A) network, a Code
Division Multiple Access CDMA network, a Wideband-CDMA (WCDMA) network, a Universal Mobile Telecommunica-
tions System (UMTS) network, a Wireless Broadband (WiBro) network or a Global System for Mobile communications
(GSM) network. Also, the cellular module 821 may use e.g., a subscriber identification module, such as the SIM card
824, to identify and authenticate electronic devices in the communication network. According to an embodiment, the
cellular module 821 may perform at least some of functions that the Application Processor 810 may provide. For example,
the cellular module 821 may perform at least some of multimedia control functions.
[0097] The cellular module 821 may include a Communication Processor (CP). Also, the cellular module 821 may be
implemented in a System on Chip (SoC) for example. FIG. 3 shows components such as the cellular module 821, such
as a communication processor, the memory 830 and the power management module 895 separately from the Application
Processor 810, but the present disclosures is not limited thereto, and according to an embodiment, the Application
Processor 810 may be implemented to include at least some, such as a cellular module 821, of the above-described
components.
[0098] According to an embodiment, the Application Processor 810 or the cellular module 821, such as a communication
processor, may load, on volatile memories, commands or data received from non-volatile memories connected to the
Application Processor 810 or the cellular module 821 or from at least one of other components, and may process the
commands or data. Also the Application Processor 810 or the cellular module 821 may store, in non-volatile memories,
data received from at least one of other components or generated by at least one of other components.
[0099] The WiFi module 823, the BT module 825, the GPS module 827 or the NFC module 828 may include a processor
(not shown) for processing data transmitted and received through a corresponding module, for example. FIG. 3 shows
each of the cellular module 821, the WiFi module 823, the BT module 825, the GPS module 827, and the NFC module
828 as a separate block, but the present disclosure is not limited thereto, and according to an embodiment, at least
some, e.g., two or more, of the cellular module 821, the WiFi module 823, the BT module 825, the GPS module 827,
and the NFC module 828 may be included in one Integrated Circuit (IC) or an IC package. For example, some of the
processors, such as the communication processor corresponding to the cellular module 821 and a WiFi processor
corresponding to the WiFi module 823, corresponding to the cellular module 821, the WiFi module 823, the BT module
825, the GPS module 827, and the NFC module 828, respectively may be implemented in one SoC.
[0100] The RF module 829 may perform data transmission and reception, namely, transmit and receive an RF signal.
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The RF module 829 may include e.g., a transceiver, a Power Amp Module (PAM), a frequency filter or a Low Noise
Amplifier (LNA), though not shown. Also, the RF module 829 may further include a part, such as a conductor or wire,
for transmitting or receiving electromagnetic waves in a free space when performing wireless communication. Although
FIG. 3 shows that the cellular module 821, the WiFi module 823, the BT module 825, the GPS module 827, and the
NFC module 828 share one RF module 829, at least one of the cellular module 821, the WiFi module 823, the BT module
825, the GPS module 827, and the NFC module 828 may transmit and receive an RF signal through a separate RF
module according to an embodiment.
[0101] The SIM card 824 may be a card including a subscriber identification module and may be inserted into a slot
that is formed on a specific part of an electronic device. The SIM card 824 may include unique identification information,
such as an Integrated Circuit Card Identifier (ICCID), or subscriber information, such as an International Mobile Subscriber
Identity (IMSI).
[0102] The memory 830, such as the storage unit 130, may include an internal memory 832 or an external memory
834. The internal memory 830 may include at least one of a volatile memory, such as a Random Access Memory (RAM),
a Dynamic RAM (DRAM), a Static RAM (SRAM), or a Synchronous Dynamic RAM (SDRAM)) and a non-volatile memory,
such as an One Time Programmable ROM (OTPROM), a Programmable ROM (PROM), an Erasable and Programmable
ROM (EPROM), an Electrically Erasable and Programmable ROM (EEPROM), a mask ROM, a flash ROM, a NAND
flash memory, or a NOR flash memory.
[0103] According to an embodiment, the internal memory 832 may be a Solid State Drive (SSD). The external memory
834 may further include a flash drive, such as a Compact Flash (CF) memory card, a Secure Digital (SD) memory card,
a micro Secure Digital (micro-SD) memory card, a mini Secure Digital (mini-SD) memory card, an extreme Digital (xD)
memory card, or a memory stick. The external memory may be functionally connected to the electronic device 800
through various interfaces. According to an embodiment, the electronic device 800 may further include a storage device
or storage medium, such as a Hard Disk Drive (HDD).
[0104] The sensor module 840 may measure a physical quantity or sense the operation state of the electronic device
800 to convert measured or sensed information into an electrical signal. The sensor module 840 may include at least
one of a gesture sensor 840A, a gyro sensor 840B, a pressure sensor 840C, a magnetic sensor 840D, an acceleration
sensor 840E, a grip sensor 840F, a proximity sensor 840G, an RGB sensor 840H, a bio sensor 840I, a temperature/hu-
midity sensor 840J, an illumination sensor 840K, and an Ultra Violet (UV) sensor 840M, for example. Additionally or
alternatively, the sensor module 840 may include an E-nose sensor (not shown), an Electromyography (EMG) sensor
(not shown), an Electroencephalogram (EEG) sensor (not shown), an Electrocardiogram (ECG) sensor (not shown), an
Infrared (IR) sensor (not shown), an iris sensor or a fingerprint sensor (not shown). The sensor module 840 may further
include a control circuit for controlling at least one sensor that is included in the sensor module 840.
[0105] The input device 850 may include a touch panel 852, a pen sensor 854, a key 856 or an ultrasonic input device
858. The touch panel 852 may recognize a touch input by using at least one of capacitive, pressure-sensitive, infrared
or ultrasonic techniques, for example. Also, the touch panel 852 may also further include a control circuit (not shown).
In the case of the capacitive technique, a physical contact or proximity recognition is possible. The touch panel 852 may
also further include a tactile layer (not shown). In this case, the touch panel 852 may provide a tactile response to a user.
[0106] The pen sensor 854 may be implemented by using the same or similar method as that of obtaining a user’s
touch input or by using a separate sheet for recognition. The key 856 may include a physical button, an optical key or
a keypad. The ultrasonic input device 858 is a device that may sense a sound wave with a microphone, e.g., a microphone
888, in the electronic device 800 and check data, through an input tool generating an ultrasonic signal, and the ultrasonic
input device 858 may perform wireless recognition. According to an embodiment, the electronic device 800 may also
receive a user input from an external device, e.g., a computer or a server, connected thereto by using the communication
module 820.
[0107] The display 860 may include a panel 862, a hologram 864 or a projector 866. The panel 862 may be a Liquid-
Crystal Display (LCD) or an Active-Matrix Organic Light-Emitting Diode (AM-OLED), for example. The panel 862 may
be implemented flexibly, transparently or wearably, for example. The panel 862 may be integrated into the touch panel
852 so that they are implemented in one module. The hologram 864 may be a device that uses the interference of a
light to show a stereoscopic image in the air. The projector 866 may project a light onto a screen to display an image.
The screen may be located inside or outside the electronic device 800, for example. According to an embodiment, the
display 860 may further include a control circuit (not shown) for controlling the panel 862, the hologram 864 or the
projector 866.
[0108] The interface 870 may include a High-Definition Multimedia Interface (HDMI) 872, a Universal Serial Bus (USB)
874, an optical interface 876 or a D-subminiature (D-sub) 878. Additionally or alternatively, the interface 870 may include
a Mobile High-definition Link (MHL) interface, an SD card/Multi-Media Card (MMC) interface or an Infrared Data Asso-
ciation (IrDA) interface.
[0109] The audio module 880 may convert sound into an electrical signal or vice versa. The audio module 880 may
process sound information input or output through a speaker 882, a receiver 884, an earphone 886 or the microphone 888.
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[0110] The camera module 891 is a device that may capture a still image and a moving picture, and according to an
embodiment, it may include one or more image sensors, e.g., a front sensor, a rear sensor, a lens (not shown), an Image
Signal Processor (ISP) (not shown) or a flash (not shown), e.g., a Light Emitting Diode (LED) or a xenon lamp.
[0111] The power management module 895 may manage the power of the electronic device 800. Although not shown,
the power management module 895 may include a Power Management Integrated Circuit (PMIC), a charger IC, or a
battery or fuel gauge.
[0112] The PMIC may be included in an IC or an SoC semiconductor, for example. Charging techniques may be
divided into wired and wireless techniques. The charger IC may charge the battery and prevent overvoltage or overcurrent
from a charger. According to an embodiment, the charger IC may include at least one of a wired charging technique
and a wireless charging technique. The wireless charging technique includes a magnetic resonance type, a magnetic
induction type, or an electromagnetic wave type, for example, and an additional circuit for wireless charging may be
added such as a coil loop, a resonance circuit, or a rectifier.
[0113] The battery gauge may measure the state, current or temperature of the battery 896, or the voltage of the
battery 896 during charging, for example. The battery 896 may store or generate electricity and use stored or generated
electricity to supply power to the electronic device 800. The battery 896 may include a rechargeable battery or a solar
battery, for example.
[0114] The indicator 897 may show the specific states of the electronic device 800 or a portion, e.g., the Application
Processor 810, of the electronic device 800, such as a booting state, a message state or a charged state. The motor
898 may convert an electrical signal into mechanical vibration. Although not shown, the electronic device 800 may include
a processing device, e.g., a GPU, for a mobile TV support. The processing device for the mobile TV support may process
media data according to a standard such as Digital Multimedia Broadcasting (DMB), Digital Video Broadcasting (DVB)
or media flow.
[0115] Each of the above-described elements of the electronic device according to various embodiments of the present
disclosure may include one or more components and the names of corresponding elements may vary depending on the
category of an electronic device. The electronic device according to various embodiments of the present disclosure may
include at least one of the above-described elements and some elements may be left out or other elements may be
further included. Also, some of the elements of the electronic device according to various embodiments of the present
disclosure are combined to form an entity, which may equally perform the functions of corresponding elements before
being combined.
[0116] The control method of the electronic device according to various embodiments of the present disclosure as
described above may be implemented in programs that may be executed on a terminal device. These programs may
be stored and used in various types of recording mediums.
[0117] In particular, program codes for performing the above-described methods may be stored in various types of
non-volatile recording mediums such as a flash memory, a ROM, an EPROM, an EEPROM, a hard disk, a removable
disk, a memory card, an USB memory, and a Compact Disk-ROM (CD-ROM).
[0118] According to various embodiments of the present disclosure, it is possible to decrease the elapsed time in the
ANQP query/response process when attempting to connect to the passpoint support AP by the electronic device, and
thus it is possible to reduce battery consumption. For example, it is possible to decrease the elapsed time in the ANQP
query/response process in a congested environment where there are many APs near the electronic device.
[0119] According to various embodiments of the present disclosure, it is possible to increase the connectivity when
the electronic device attempts to connect to the passpoint support AP.
[0120] While the present disclosure has been shown and described with reference to various embodiments thereof,
it will be understood by those skilled in the art that various changes in form and details may be made therein without
departing from the scope of the present disclosure as defined by the appended claims and their equivalents.
[0121] It will be appreciated that embodiments of the present invention can be realized in the form of hardware, software
or a combination of hardware and software. Any such software may be stored in the form of volatile or non-volatile
storage, for example a storage device like a ROM, whether erasable or rewritable or not, or in the form of memory, for
example RAM, memory chips, device or integrated circuits or on an optically or magnetically readable medium, for
example a CD, DVD, magnetic disk or magnetic tape or the like. It will be appreciated that the storage devices and
storage media are embodiments of machine-readable storage that are suitable for storing a program or programs
comprising instructions that, when executed, implement embodiments of the present invention.
[0122] Accordingly, embodiments provide a program comprising code for implementing apparatus or a method as
claimed in any one of the claims of this specification and a machine-readable storage storing such a program. Still further,
such programs may be conveyed electronically via any medium, for example a communication signal carried over a
wired or wireless connection and embodiments suitably encompass the same.
[0123] Throughout the description and claims of this specification, the words "comprise" and "contain" and variations
of the words, for example "comprising" and "comprises", means "including but not limited to", and is not intended to (and
does not) exclude other components, integers or steps.
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[0124] Throughout the description and claims of this specification, the singular encompasses the plural unless the
context otherwise requires. In particular, where the indefinite article is used, the specification is to be understood as
contemplating plurality as well as singularity, unless the context requires otherwise.
[0125] Features, integers or characteristics described in conjunction with a particular aspect, embodiment or example
of the invention are to be understood to be applicable to any other aspect, embodiment or example described herein
unless incompatible therewith.
[0126] It will be also be appreciated that, throughout the description and claims of this specification, language in the
general form of "X for Y" (where Y is some action, activity or step and X is some means for carrying out that action,
activity or step) encompasses means X adapted or arranged specifically, but not exclusively, to do Y.

Claims

1. An electronic device comprising:

a communication unit (110) configured to communicate with an AP; and
a controller (120) configured to find at least one AP through the communication unit, and to transmit a query
signal to the found at least one AP through the communication unit to request a connection;
wherein the controller (120) configures at least one of a maximum number of retransmission times of the query
signal and a response standby time of the query signal based on at least one of a number of the found at least
one AP and a quality of the found at least one AP.

2. The electronic device according to claim 1, wherein the controller is further configured to search for at least one
passpoint support AP through the communication unit.

3. The electronic device according to claim 1 or claim 2, wherein the controller is further configured to transmit an
ANQP query signal to the found at least one AP and to retransmit the ANQP query signal when an ANQP response
signal is not received within the response standby time after the transmitting of the ANQP query signal.

4. The electronic device according to any one of claims 1 to 3, wherein the controller is further configured to increase
the maximum number of re-transmission times of the query signal to a value larger than a specific value when the
number of the found at least one AP is smaller than or equal to a preset value.

5. The electronic device according to any one of claims 1 to 4, wherein the controller is further configured to increase
the response standby time to a value larger than a specific value when the number of the found at least one AP is
smaller than or equal to a preset value.

6. The electronic device according to any one of claims 1 to 5, wherein the controller is further configured to increase
the maximum number of re-transmission times of the query signal to a value larger than a specific value when the
quality of the found at least one AP is equal to or greater than a preset reference level.

7. The electronic device according to any one of claims 1 to 6, wherein the controller is further configured to decrease
the maximum number of re-transmission times of the query signal to a value smaller than a specific value when the
quality of the found at least one AP is less than or equal to a preset reference level.

8. The electronic device according to any one of claims 1 to 7, wherein the controller is further configured to decrease
the response standby time to a value smaller than a specific value when the quality of the found at least one AP is
equal to or greater than a preset reference level.

9. A method comprising:

finding at least one AP;
configuring at least one of a maximum number of retransmission times of a query signal and a response standby
time of a query signal based on at least one of a number of the found at least one AP and a quality of the found
at least one AP;
transmitting the query signal to the found at least one AP;
retransmitting the query signal if a response signal is not received within the response standby time after the
transmitting of the query signal;
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receiving the response signal from the found at least one AP to which the query signal is transmitted; and
connecting to the one of the found at least one AP from which the response signal is received.

10. The method according to claim 9, wherein the query signal and the response signal conform to an ANQP protocol.

11. The method according to claim 9 or claim 10, wherein the configuring of the at least one of the maximum number
of retransmission times of the query signal and the response standby time of the query signal includes increasing
the maximum number of retransmission times of the query signal to a value larger than a specific value when the
quality of the found at least one AP is equal to or greater than a preset reference level.

12. The method according to any one of claims 9 to 11, wherein the configuring of the at least one of the maximum
number of retransmission times of the query signal and the response standby time of the query signal includes
decreasing the maximum number of retransmission times of the query signal to a value smaller than a specific value
when the quality of the found at least one AP is less than or equal to a preset reference level.

13. The method according to any one of claims 9 to 12, wherein the configuring of the at least one of the maximum
number of retransmission times of the query signal and the response standby time of the query signal includes
decreasing the response standby time to a value smaller than a specific value when the quality of the found at least
one AP is equal to or greater than a preset reference level.

14. The method according to any one of claims 9 to 13, further comprising:

selecting part of the found at least one AP,
wherein the transmitting of the query signal includes transmitting the query signal to the selected part of the
found at least one AP.

15. The method according to any one of claims 9 to 14, wherein the selecting of the part of the found at least one AP
includes determining the quality of the found at least one AP and selecting part of the found at least one AP satisfying
a preset quality.
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