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METHOD AND APPARATUS FOR SCANNING
ACCESS POINTS IN A PORTABLE
TERMINAL

CLAIM OF PRIORITY

[0001] This application claims the benefit under 35 U.S.C.
§119(a) of a Korean Patent Application filed in the Korean
Intellectual Property Office on Oct. 26, 2011 and assigned
Serial No. 10-2011-0109830, the entire disclosure of which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to a portable
terminal, and more particularly, to a method and apparatus for
enabling short-range wireless communication by scanning
Access Points (APs) while reducing the battery consumption.
[0004] 2. Description of the Related Art

[0005] Recently, theuse of portable terminals such as smart
phones has become commonplace as they provide a variety of
useful features to users.

[0006] One useful feature provided by the portable termi-
nals is a short-range wireless communication function such as
Wireless Fidelity (Wi-Fi) and WiBro (or Mobile WiMax).
With this feature, users may conveniently enjoy wireless
communication using the short-range wireless communica-
tion capability.

[0007] The short-range wireless communication function
refers to a function in which a portable terminal scans its
surrounding APs and accesses a specific AP according to the
scan outcome. However, ifthe portable terminal continuously
scans APs for its access to a particular AP, its battery con-
sumption may increase undesirably.

[0008] Conventional technology for performing AP scan at
a predetermined time period was proposed in order to effi-
ciently manage the battery consumption of portable terminals
due drain by the AP scan operation. In this technology, a
decrease in scan cycle may enable a rapid access to AP but
causes an increase in battery consumption, and an increase in
scan cycle may contribute to a reduction in battery consump-
tion but causes a delay in AP access.

[0009] For example, the conventional back-off algorithm
proposes a method of gradually increasing a scan cycle for AP
access. The gradual increase in the scan interval within a
specific time may contribute to a reduction in power con-
sumption, but an increase in the scan interval beyond a spe-
cific time may cause a delay in AP access.

[0010] Therefore, there is a need for an AP scanning
method and apparatus capable of rapidly accessing an AP
upon request for the use of short-range wireless communica-
tion from a user, while minimizing the power consumption.

SUMMARY OF THE INVENTION

[0011] An aspect of an exemplary embodiment of the
present invention is to provide an AP scanning method and
apparatus capable of rapidly accessing an AP upon request for
the use of short-range wireless communication from a user,
while minimizing the power consumption.

[0012] Inaccordance with one aspect of the present inven-
tion, a method for scanning an Access Point (AP) in a portable
terminal includes determining whether a request for activat-
ing the portable terminal is detected; and upon detecting the
request for activating the portable terminal, additionally and
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immediately scanning an AP independently of a predeter-
mined scan cycle set by system settings of the portable ter-
minal.

[0013] In accordance with another aspect of the present
invention, an apparatus for scanning an Access Point (AP) in
a portable terminal includes a key input unit for receiving a
key input from a user; a short-range communication module
for providing a short-range wireless communication function
based on an IEEE 802.11 standard; a display for outputting
various display information; and a controller for determining
whether a request for activating the portable terminal is
detected from the key input unit, and upon detecting the
request for activating the portable terminal, additionally and
immediately scanning an AP independently of a predeter-
mined scan cycle set by system settings of the portable ter-
minal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other aspects, features and advan-
tages of certain exemplary embodiments of the present inven-
tion will be more apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

[0015] FIG. 1 is a block diagram of a portable terminal
according to an embodiment of the present invention;

[0016] FIG. 2 is a flowchart illustrating a process of scan-
ning APs according to an embodiment of the present inven-
tion; and

[0017] FIG. 3 illustrates a process of scanning APs accord-
ing to an embodiment of the present invention.

[0018] Throughout the drawings, the same drawing refer-
ence numerals will be understood to refer to the same ele-
ments, features and structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0019] Exemplary embodiments of the present invention
will now be described in detail with reference to the accom-
panying drawings. In the following description, specific
details such as detailed configuration and components are
merely provided to assist the overall understanding of exem-
plary embodiments of the present invention. Therefore, it
should be apparent to those skilled in the art that various
changes and modifications of the embodiments described
herein can be made without departing from the scope and
spirit of the invention. In addition, descriptions of well-
known functions and constructions are omitted for clarity and
conciseness.

[0020] A portable terminal, to which an embodiment ofthe
present invention is applicable, is a mobile electronic device
that its user may easily carry with him or her, and may include
video phones, cell phones, smart phones, International
Mobile Telecommunication 2000 (IMT-2000) terminals,
Wideband Code Division Multiple Access (WCDMA) termi-
nals, Universal Mobile Telecommunication Service (UMTS)
terminals, Personal Digital Assistants (PDAs), Portable Mul-
timedia Players (PMPs), Digital Multimedia Broadcasting
(DMB) terminals, E-book readers, portable computers (e.g.,
notebook computers), portable gaming devices (e.g., Play-
Station Portable (PSP®)), tablet computers, and digital cam-
eras.
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[0021] Hereinafter, a portable terminal according to an
embodiment of the present invention will be described below
with reference to FIG. 1.

[0022] A wireless transceiver 23 includes a Radio Fre-
quency (RF) unit and a modulator/demodulator (modem).
The RF unit includes an RF transmitter for up-converting a
frequency of transmission signals and amplifying the up-
converted signals, and an RF receiver for low-noise-amplify-
ing received signals and down-converting a frequency of the
amplified signals. The modem includes a transmitter for cod-
ing and modulating transmission signals, and a receiver for
demodulating and decoding signals received from the RF
unit.

[0023] An audio processor 25 may constitute a coder/de-
coder (codec), which includes a data codec and an audio
codec. The data codec processes data signals such as packet
data, while the audio codec processes audio signals such as
voice and multimedia files. The audio processor 25 converts
digital audio signals received from the modem into analog
audio signals by means of the audio codec, and plays the
analog audio signals using a speaker SPK. The audio proces-
sor 25 converts analog audio signals picked up by a micro-
phone MIC into digital audio signals by means of the audio
codec, and transfers the digital audio signals to the modem.
The codec may be provided separately, or may be included in
a controller 10.

[0024] A key input unit 27 may include alphanumeric keys
needed to input alphanumeric information and function keys
needed to set various functions, or may include a touchpad or
the like. When a display 50 has a capacitive or resistive touch
screen, the key input unit 27 may include a minimum number
of'predetermined keys, and the display 50 may replace part of
the key input function of the key input unit 27.

[0025] In accordance with an embodiment of the present
invention, a user may request inactivation (e.g., turning off) of
the activated display 50 and activation (e.g., turning on) of the
deactivated display 50, using the key input unit 27.

[0026] A memory 30 may include a program memory and a
data memory. The program memory stores programs for con-
trolling the overall operation of the portable terminal. The
memory 30 may further include external memories such as
Compact Flash (CF), Secure Digital (SD), Micro Secure
Digital (Micro-SD), Mini Secure Digital (Mini-SD), Extreme
Digital (xD), and Memory Stick. The memory 30 may also
include a disk such as Hard Disk Drive (HDD) and Solid State
Disk (SSD).

[0027] A short-range communication module 40 provides a
short-range wireless communication function such as Wire-
less Fidelity (Wi-Fi) and WiBro (or Mobile WiMax). For
example, the short-range communication module 40 may
access an AP and provide a short-range wireless communi-
cation function to the user in compliance with the IEEE
802.11 standard.

[0028] In accordance with an embodiment of the present
invention, the short-range communication module 40 per-
forms scan (e.g., active scan) at a predetermined period under
control of the controller 10. During the scan operation, the
short-range communication module 40 transmits a probe
request signal for discovering APs around the portable termi-
nal, and receives various information (e.g., information such
as credential) needed for connection from APs in response to
the probe request signal. The credential, which is the sum of
cryptographic information, includes information such as
authentication type, encryption type, network key, and ssid.
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[0029] The display 50 may include Liquid Crystal Display
(LCD) or Organic Light Emitting Diodes (OLED), which is
classified into Passive Matrix (PMOLED) and Active Matrix
(AMOLED), and outputs various display information gener-
ated in the portable terminal. The display 50 including a
capacitive or resistive touch screen may serve as an input unit
for controlling the portable terminal, together with the key
input unit 27.

[0030] In accordance with an embodiment of the present
invention, the display 50, which was inactivated (turned oft)
in standby mode, is activated (turned on) in response to a key
input (e.g., a standby mode entry key) from the key input unit
27, and displays various display information. The display 50
may be a touch screen so that a user can input desired infor-
mation or commands.

[0031] The controller 10 controls the overall operation of
the portable terminal according to an embodiment of the
present invention, and may switch and control an operation of
the portable terminal depending on a user input received
through the key input unit 27 or the display 50. In accordance
with an embodiment of the present invention, the controller
10 additionally scans APs independently of a predetermined
scan cycle upon detecting a request for activating the portable
terminal, and if an AP is discovered, accesses the discovered
AP.

[0032] Although the components that may be included in
the portable terminal, such as a Bluetooth module, a camera
module, an acceleration sensor, a proximity sensor, a geo-
magnetic sensor, and a Digital Media Broadcasting (DMB)
receiver, are not shown in FIG. 1, it will be understood by
those of ordinary skill in the art that these components may
also be included in the portable terminal for their own unique
functions.

[0033] Hereinafter, the detailed operation of the controller
10 according to an embodiment of the present invention will
be described below with reference to FIG. 2.

[0034] FIG. 2 is a flowchart illustrating a process of scan-
ning APs according to an embodiment of the present inven-
tion, and FIG. 3 illustrates a process of scanning APs accord-
ing to an embodiment of the present invention. An
embodiment of the present invention will be described below
with reference to FIGS. 1 to 3.

[0035] Instep S201, the controller 10 determines whether a
request for activating the portable terminal for use is detected.
[0036] The proposed AP scan approach according to the
teachings of the present invention is to immediately scan APs
regardless of the scan cycle predetermined by system settings
of the portable terminal, upon request for activating the por-
table terminal.

[0037] Therefore, the present invention needs to detect a
request for activating the portable terminal. Because the user
needs to use the display 50 in order to initiate or activate the
portable terminal, it will be assumed herein that requesting to
turn on the display 50 of the portable terminal is equivalent to
a request for the use of the portable terminal. Alternatively,
waking the terminal from a sleep mode or turning on the touch
screen to use the terminal will also constitute a request for
activating the terminal.

[0038] For example, if the user requests activation of the
display 50 by inputting a key on the key input unit 27 in order
to use the portable terminal, the controller 10 determines that
activating (or turning on) the display 50 upon the activation
request corresponds to detecting a request for activating the
portable terminal.
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[0039] More specifically, the portable terminal automati-
cally enters the standby mode when it is not used for a pre-
determined time, or enters the standby mode when a standby
mode entry key is input by the user, and the standby mode
entry key provides a standby mode release function as well.
Therefore, when the user wants to use the portable terminal
again, he or she may request an activation of the display 50 by
pressing a predetermined key (e.g., the standby mode entry
key) again. Therefore, in accordance with an embodiment of
the present invention, the controller 10 may determine that
activating the display 50 in response to a user request corre-
sponds to detecting a request for activating the portable ter-
minal for use.

[0040] Ifitis determined in step S201 that the request for
the use of the portable terminal is detected, the controller 10
scans immediately its surrounding APs in step S202.

[0041] Step S202 will be described with reference to FIG.
3. FIG. 3 shows an exemplary case where system settings of
the portable terminal are applied to perform AP scan at every
single minute. Therefore, the controller 10 scans its surround-
ing APs at 1-minute scan cycle. Conventionally, AP scan is
performed only at points A, B and C having a 1-minute time
interval.

[0042] However, in accordance with an embodiment of the
present invention, if it is determined in step S201 that the
request for activating the portable terminal is detected, the
controller 10 immediately scans APs at the point where the
use request is detected, independently of (or regardless of) the
set scan cycle (e.g., 1-minute scan cycle).

[0043] For example, assuming that a request for activating
the portable terminal is detected at the points A' and B' shown
in FIG. 3, the controller 10 may scan APs even at the points A’
and B' rather than scanning APs only at the points A, B and C.

[0044] In the conventional technology, the controller 10
stores the APs it will preferentially access and their associated
information (e.g., encryption keys) used to access these APs,
as an AP profile, and automatically accesses an AP based on
the stored AP profile.

[0045] In accordance with an embodiment of the present
invention, therefore, if the controller 10 detects one or more
APs at, for example, the point A' or B' by scanning APs upon
request for activating the portable terminal, the controller 10
may access the discovered AP based on the stored AP profile
and provide wireless communication.

[0046] After scanning APs in step S202 upon detecting the
request for activating the portable terminal in step S201, the
controller 10 also scans APs at a set scan cycles in step S203.

[0047] As is already mentioned, the proposed AP scan
approach is to immediately scan APs regardless of the scan
cycle predetermined by system settings of the portable termi-
nal in response to a request for the use of the portable termi-
nal. Therefore, the controller 10 may continuously scan APs
at a set scan cycle, after performing random AP scan upon
receiving a request for use the portable terminal (or upon
request for the activation of the display 50).

[0048] The controller 10 may discover no AP even though
it has scanned APs independently of the scan cycle as the
display 50 is activated in response to a request to use the
portable terminal at, for example, the point A' or B' shown in
FIG. 3. Thereafter, if the controller 10 discovers one or more
APs by scanning APs at any one of the points A, B and C
shown in FIG. 3 at a set scan cycle, the controller 10 may
access any one of the discovered APs based on the AP profile.
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[0049] As is apparent from the foregoing description, the
present invention may immediately scan APs rapidly without
a delay in response to a request to use the portable terminal
from a user while scanning APs at a set scan cycle, thus
making it possible to access an AP discovered through the AP
scan without a significant increase in power consumption.

[0050] The above-described methods according to the
present invention can be implemented in hardware, firmware
or as software or computer code that can be stored in a
recording medium such as a CD ROM, an RAM, a floppy
disk, a hard disk, or a magneto-optical disk or computer code
downloaded over a network originally stored on a remote
recording medium or a non-transitory machine readable
medium and to be stored on a local recording medium, so that
the methods described herein can be rendered in such soft-
ware that is stored on the recording medium using a general
purpose computer, or a special processor or in programmable
or dedicated hardware, such as an ASIC or FPGA. As would
be understood in the art, the computer, the processor, micro-
processor controller or the programmable hardware include
memory components, e.g., RAM, ROM, Flash, etc. that may
store or receive software or computer code that when
accessed and executed by the computer, processor or hard-
ware implement the processing methods described herein. In
addition, it would be recognized that when a general purpose
computer accesses code for implementing the processing
shown herein, the execution of the code transforms the gen-
eral purpose computer into a special purpose computer for
executing the processing shown herein.

[0051] While the invention has been shown and described
with reference to certain exemplary 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 spirit and scope of the invention as defined
by the appended claims and their equivalents.

What is claimed is:
1. A method for extending a battery life of a portable
terminal, comprising:
determining whether a request for activating the portable
terminal is detected; and

if so, immediately scanning for at least one Access Point
(AP) independently of a predetermined scan cycle.

2. The method of claim 1, further comprising accessing the
at least one AP that is discovered by the immediate scanning

3. The method of claim 1, further comprising scanning for
the at least one AP at the predetermined scan cycle.

4. The method of claim 3, further comprising accessing the
at least one AP that is discovered by the scanning performed
at the predetermined scan cycle.

5. The method of claim 1, wherein the determining step
comprises determining whether a display of the portable ter-
minal is activated in response to the request activating the
portable terminal.

6. The method of claim 1, wherein the predetermined scan
cycle is set by system settings of the portable terminal.

7. An apparatus for extending a battery life battery of a
portable terminal, comprising:

a key input unit for inputting a request;

a short-range communication module for providing a

short-range wireless communication function based on
an IEEE 802.11 standard;
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a display for outputting various display information; and

a controller for determining whether a request for activat-
ing the portable terminal is detected via the key input
unit, and if so, immediately scanning for at least one
Access Point (AP) independently of a predetermined
scan cycle.

8. The apparatus of claim 7, wherein the controller accesses
the at least one AP that is discovered by the immediate scan-
ning.

9. The apparatus of claim 7, wherein the controller scans
the at least one AP at the predetermined scan cycle.

10. The apparatus of claim 9, wherein the controller
accesses the at least one AP that is discovered by the scanning
performed at the predetermined scan cycle.

11. The apparatus of claim 7, wherein the determining
comprises determining whether the display is activated upon
activating the display via the key input unit.

12. The apparatus of claim 7, wherein the predetermined
scan cycle is set by system settings of the portable terminal.

13. The apparatus of claim 7, wherein the short-range
communication module transmits a probe request signal for
discovering the at least one AP near the portable terminal, and
in response, receives information needed for connection from
the at least one AP.

14. A portable terminal for extending a battery life, com-
prising:
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a display; and

a controller for detecting an activation request of the por-
table terminal, for scanning at least one AP at a prede-
termined scan cycle, and for immediately scanning for
the at least one AP in response to the activation request
regardless of the predetermined scan cycle.

15. The portable terminal of claim 14, wherein the control-
ler further accesses the at least one AP that is discovered by
the immediate scanning

16. The portable terminal of claim 14, wherein the control-
ler further accesses the at least one AP that is discovered by
the scanning performed at the predetermined scan cycle.

17. The portable terminal of claim 14, further comprising a
short-range communication module for providing a short-
range wireless communication function based on an IEEE
802.11 standard.

18. The portable terminal of claim 14, wherein the short-
range communication module transmits a probe request sig-
nal for discovering the at least one AP near the portable
terminal, and in response, receives information needed for
connection from the at least one AP.

19. The portable terminal of claim 14, wherein the prede-
termined scan cycle is set by system settings of the portable
terminal.



