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(54) Method for discovering wireless network for inter-system handover, multi-mode terminal unit 
and inter-working service server using the method

(57) In a wireless network discovery method accord-
ing to an exemplary embodiment of the present invention,
a) a propagation environment information message gen-
erated by using signal information received from the het-
erogeneous wireless networks is transmitted to the com-
mon core network, b) a wireless network discovery range
generated by using the propagation environment infor-
mation message is received from the common core net-
work, c) it is determined if signal information received
from a serving wireless network at a current location cor-
responds to the wireless network discovery range, and
d) when the signal information corresponds to the wire-
less network discovery range in c), a network within the
wireless network discovery range is discovered, when
the signal information does not correspond to the wire-
less network discovery range in c), c) is periodically per-
formed.
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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention relates to a wireless net-
work discovery method for intersystem handover, and a
multi-mode terminal and a service server using the wire-
less network discovery method.

(b) Description of the Related Art

[0002] It is expected that, in a next generation wireless
network, internet protocol (IP)-based wireless packet ac-
cess networks having various characteristics for satisfy-
ing subscriber’s increasing requirements including a high
quality multimedia service, a single contact number, and
a low price, will concurrently exist and have overlapped
service coverage areas. In a heterogeneous wireless net-
work environment, service coverage areas of wireless
networks respectively having different characteristics
and inter-working with each other are overlapped so that
a service subscriber may selectively connect to an opti-
mum network according to location, propagation envi-
ronment, service characteristics, and user preferences.
[0003] To provide optimized performance and a seam-
less service to a service subscriber in the heterogeneous
wireless networks, it is highly required to perform an inter-
system handover (ISHO) between the heterogeneous
wireless networks, the inter-system handover for chang-
ing an access path of a current service to the optimum
wireless network according to a location of a multi-mode
terminal (hereinafter, also referred to as a "terminal") and
the propagation environments. To perform the ISHO be-
tween the heterogeneous wireless networks, it is firstly
required that the terminal acknowledges a propagation
environment of a system other than a serving system that
receives a current service so as to discover wireless net-
works for providing services at a current location of the
terminal.
[0004] In addition, to provide a wideband data rate for
the multi-mode terminal having high speed mobility that
is one of service goals of the next generation wireless
network, it is required to quickly and efficiently discover
the wireless networks for providing the services. It is high-
ly required to provide a method for efficiently discovering
the wireless network so that the next generation wireless
network is successfully realized.
[0005] In addition, while it is preferred that a multi-mo-
dem of the multi-mode terminal may be realized by a
single modem integrating modem modules respectively
having different characteristics, the multi-modem will be
realized by providing a plurality of separate modems to
a terminal before a method for integrating multi-modems
is fully developed.
[0006] Accordingly, when a wireless network discov-
ery operation is performed, in the multi-mode terminal

having the plurality of separated modems, there is a prob-
lem in that power consumption may be increased accord-
ing to a multi-modem activation mechanism or that the
wireless networks may not be quickly discovered.
[0007] Conventional network discovery methods in-
clude a periodic modem activation (PMA) method and
an ideal coverage based periodic modem activation (IcP-
MA) method.
[0008] Firstly, in the PMA method, modem interfaces
of the multi-mode terminal are activated to measure
strengths of signals received from the wireless networks
In this case, a modem activating period differently affects
a quick network discovery and an efficient power use,
which are main performance parameters for discovering
the wireless network. That is, while the wireless network
may be quickly discovered when the modem activating
period is set to be short, the power consumption of the
terminal may be increased since the modem is frequently
activated. In addition, while a power source may be effi-
ciently used when the modem activating period is set to
be long, an optimum service environment may not be
quickly provided to a user since it is slow to discover the
wireless network to be used.
[0009] In the IcPMA method, location based tech-
niques including a radio frequency (RF) triangulation
technique and a global positioning system (GPS) tech-
nique are used to quickly discover the wireless network
The IcPMA method is to actively control the modem ac-
tivating period of the terminal based on information on
ideal service coverage of the plurality of wireless net-
works and a current location of the terminal, the current
location provided from a location-based service (LCS)
server.
[0010] In the IcPMA method, the unnecessary power
consumption may be prevented since the ideal service
coverage including actual service coverage which varies
in rotation to time and space is set and the modem acti-
vating period for discovering a received signal is set to
be short when the terminal enters the ideal service cov-
erage.
[0011] However, the power consumption of the termi-
nal may be steeply increased by only using the location-
based technique provided to the multi-mode terminal,
and therefore it is not efficient. In addition, a service cov-
erage area of a hot-spot wireless network in a metropol-
itan area does not have a fixed form such as a conceptual
propagation model.. Therefore, even when the modem
is activated in the ideal coverage area, a propagation
signal of the wireless network having the hot-spot may
not be detected. Therefore, the ideal service coverage
area is set to be similar to a geographical shape of the
actual service area, but to set the ideal service coverage
as above, it is required to continuously detect a location
of a hot-spot wireless access base station. Therefore,
there is a problem in managing the wireless network (i.e.,
in managing information on the location of an access
base station).
[0012] In Korean Patent Laid-Open Publication No.
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2004-58934 (published in July, 5, 2004) as the prior art,
a method for processing a multi-mode service of a mobile
communication terminal using a global positioning sys-
tem (GPS) has been disclosed, in which the GPS meas-
ures information on a location of a dual-mode terminal
and a method for performing handover between a 2G
system and a 3G system by using the information is pro-
vided.
[0013] In the above Korean Patent Laid-Open Publi-
cation No. 2004-58934, the multi-mode terminal uses the
GPS technique in the dual-mode terminal to discover and
select heterogeneous networks rather than activating
heterogeneous modems.
[0014] In addition, Korean Patent Laid-Open Publica-
tion No. 2005-52172 (published on June 02, 2005) pro-
vides a method in which the multi-mode terminal deter-
mines a network system by using information on a loca-
tion of a terminal detected by the GPS
[0015] In the above Korean Patent Laid-Open Publi-
cation No. 2005-52172, when network system informa-
tion is not obtained in a multi-mode communication en-
vironment (code division multiple access (CDMA), wide-
band code division multiple access (WCDMA), global
system for mobile communication (GSM)), a communi-
cation mode at a corresponding location is determined
by using the information on the current location obtained
by the GPS, and information on a corresponding network
system is obtained based on the determined communi-
cation mode to perform the communication.
[0016] In addition, a transaction entitled "An Adaptive
Scheme for Vertical Handoff in Wireless Overlay Net-
works" by Wen-Tsuen et al, in the IEEE ICPADS 04 (pub-
lished in 2004) discloses a method for detecting hetero-
geneous systems by using the GPS without activating all
the modems in the multi-mode terminal.
[0017] In the above transaction in IEEE ICPADS 04,
when locations of a terminal and a base station of a pre-
determined system are obtained by using the GPS and
the terminal is in an imaginary propagation radius of the
base station of the predetermined system, a handover
to the corresponding system may be performed.
[0018] However, since additional techniques including
the GPS technique are required in the above prior art,
there are problems in that costs are increased and battery
consumption is increased at the terminal
[0019] The above information disclosed in this Back-
ground section is only for enhancement of understanding
of the background of the invention and therefore it may
contain information that does not form the prior art that
is already known in this country to a person of ordinary
skill in the art

SUMMARY OF THE INVENTION

[0020] The present invention has been made in an ef-
fort to provide a wireless network discovery method hav-
ing advantages of reducing power consumption and a
discovery time in heterogeneous wireless networks.

[0021] An exemplary method according to an embod-
iment of the present invention is for discovery of a wire-
less network to which a multi-mode terminal accessing
respective networks performs a handover operation
through a common core network for providing an inter-
working operation to overlapped heterogeneous wireless
networks. In the exemplary method, a) a propagation en-
vironment information message generated by using sig-
nal information received from the heterogeneous wire-
less networks is transmitted to the common core network,
b) a wireless network discovery range generated by using
the propagation environment information message is re-
ceived from the common core network, c) it is determined
if signal information received from a serving wireless net-
work at a current location corresponds to the wireless
network discovery range, and d) when the signal infor-
mation received from the serving wireless network cor-
responds to the wireless network discovery range in c),
a network within the wireless network discovery range is
discovered, and when the signal information received by
the serving wireless network does not correspond to the
wireless network discovery range in c), c) is periodically
performed..
[0022] An exemplary method according to another em-
bodiment of the present invention provides wireless net-
work discovery information for a handover operation to
a multi-mode terminal by an inter-working service server
in a common core network providing an inter-working op-
eration to overlapped heterogeneous wireless networks,
the multi-mode terminal accessing respective heteroge-
neous wireless networks through the common core net-
work. In the exemplary method, a) a propagation envi-
ronment information message including signal informa-
tion of the heterogeneous wireless networks is received
from the multi-mode terminal, b) the signal information
in the propagation environment information message is
divided into sections according to distances to the multi-
mode terminal, c) a crossing region of the sections divid-
ed in b) is selected as a wireless network discovery range,
d) the signal information of the heterogeneous wireless
networks received in a) is stored in the wireless network
discovery range, and e) the wireless network discovery
range is transmitted to the multi-mode terminal.
[0023] An exemplary multi-mode terminal for access-
ing respective wireless networks through a common core
network providing an inter-working operation to hetero-
geneous wireless networks according to an exemplary
embodiment of the present invention includes a wireless
interface unit, a network discovery unit, a message gen-
eration unit, and a modem selection unit. The wireless
interface unit performs a wireless interface operation with
the common core network. The network discovery unit
receives signal information from the heterogeneous wire-
less networks through the wireless interface unit, re-
ceives a wireless network discovery range from the com-
mon core network (here, the wireless network discovery
range includes a crossing region of sections formed by
dividing the signal information of the heterogeneous wire-
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less networks according to distances to the multi-mode
terminal), determines if the signal information from the
heterogeneous wireless networks corresponds to the
wireless network discovery range, and determines if a
corresponding wireless network modem is to be activated
according to a wireless network discovery range deter-
mination result. The message generation unit generates
a propagation environment information message by us-
ing the signal information received from the network dis-
covery unit, and transmits the propagation environment
information message to the common core network
through the wireless interface unit. The modem selection
unit selects a wireless network modem to be activated
according to the wireless network discovery range deter-
mination result of the network discovery unit.
[0024] An exemplary inter-working service server for
accessing a multi-mode terminal through a common core
network, the inter-working service server being posi-
tioned in the common core network for providing an inter-
working operation to heterogeneous wireless networks,
includes a transmit/receive unit, a network discovery in-
formation storage unit, a range selection unit, and a signal
strength recording unit. The transmit/receive unit per-
forms an interface operation with the multi-mode terminal
that is accessed to the common core network. The net-
work discovery information storage unit receives a prop-
agation environment information message through the
transmit/receive unit (here, the propagation environment
information message includes signal information re-
ceived from the heterogeneous wireless networks), di-
vides the signal information in the propagation environ-
ment information message into sections according to dis-
tances to the multi-mode terminal, and stores a crossing
region of the divided sections. The range selection unit
determines if the received signal information in the prop-
agation environment information message received
through the transmit/receive unit corresponds to the
crossing region stored in the network discovery informa-
tion storage unit, and selects the received signal infor-
mation as a network discovery range when the received
signal information corresponds to the crossing region
stored in the network discovery information storage unit.
The signal strength recording unit stores signal informa-
tion received from the heterogeneous wireless networks
in the network discovery range selected by the range
selection unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 shows a diagram of a configuration of a het-
erogeneous wireless network environment accord-
ing to an exemplary embodiment of the present in-
vention.
FIG. 2 shows a flowchart representing a process for
generating propagation environment information of
the multi-mode terminal according to the exemplary

embodiment of the present invention.
FIG. 3 shows a flowchart representing a process for
forming the wireless network discovery range of the
inter-working service server according to the exem-
plary embodiment of the present invention.
FIG. 4 shows a diagram for exemplifying an initial
formation of a wireless network discovery range in
FIG. 3.
FIG. 5 shows a diagram for exemplifying a final for-
mation of the wireless network discovery range in-
formation.
FIG. 6 shows a flowchart for representing a wireless
network discovery process of the multi-mode termi-
nal according to the exemplary embodiment of the
present invention.
FIG.. 7 shows a diagram of a configuration of the
multi-mode terminal according to the exemplary em-
bodiment of the present invention.
FIG. 8 shows a diagram of a configuration of the
inter-working service server according to the exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0026] An exemplary embodiment of the present in-
vention will hereinafter be described in detail with refer-
ence to the accompanying drawings.
[0027] In the following detailed description, only cer-
tain exemplary embodiments of the present invention
have been shown and described, simply by way of illus-
tration. As those skilled in the art would realize, the de-
scribed embodiments may be modified in various differ-
ent ways, all without departing from the spirit or scope of
the present invention. Accordingly, the drawings and de-
scription are to be regarded as illustrative in nature and
not restrictive. Like reference numerals designate like
elements throughout the specification. When it is de-
scribed that an element is coupled to another element,
the element may be directly coupled to the other element
or coupled to the other element through a third element.
In addition, the word "module" will be understood to in-
dicate a unit for processing a predetermined function or
operation, which may be realized by hardware, software,
or a combination thereof.
[0028] FIG. 1 shows a diagram of a configuration of a
heterogeneous wireless network environment according
to an exemplary embodiment of the present invention.
[0029] As shown in FIG. 1, the heterogeneous wireless
network environment according to the exemplary embod-
iment of the present invention includes a hot-spot region
formed by one macro cell having a plurality of micro cells
or pico cells, and Internet protocol (IP)-based heteroge-
neous wireless networks respectively having service ar-
eas that are overlapped with each other.
[0030] The heterogeneous wireless networks will now
be described, and a wireless local area network (WLAN)
system and a wideband code division multiple access
(WCDMA) system will be exemplified as the heteroge-
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neous wireless networks.
[0031] That is, FIG. 1 illustrates theoretical propaga-
tion ranges of respective wireless network systems in the
heterogeneous wireless network environment including
the WLAN system 119 and the WCDMA system 118. The
respective wireless network systems may access a com-
mon core network 101 for an inter-working operation be-
tween the heterogeneous wireless networks.
[0032] Constituent elements of the respective wireless
network systems will now be described.
[0033] The WCDMA system 118 includes a mobile
switching center (MSC) server 109, a gateway general
packet radio service (GPRS) support node (GGSN)/serv-
ing GPRS support node (SGSN) 115, and a radio network
controller (RNC) (foreign agent (FA)) 114, as respective
access nodes forming the wireless access network and
the core network.
[0034] The WLAN system 119 includes a router 117.
The router 117 has an FA function to access the WLAN
system 119 to the common core network 101.
[0035] The common core network 101 provides an in-
ter-working operation to the heterogeneous wireless net-
work systems so that the respective wireless network
systems can access each other.
[0036] The common core network 101 includes a bor-
der gateway (GNV) 110, a home agent (HA) 111, an au-
thentication, authorization, accounting (AAA) unit 112,
and a media gateway (MG) 113.
[0037] The border gateway (G/W) 110 provides ac-
cess to an Internet network 108 from the common core
network 101 generated by integrating the WCDMA sys-
tem 118 and the WLAN system 119.
[0038] The HA 111 as an imaginary router that main-
tains information on a current location of a subscriber in
a mobile IP environment.
[0039] The AAA unit 112 in the common core network
101 performs authentication and security operations on
users when the inter-working operation is performed in
the respective heterogeneous wireless network systems
or between the respective heterogeneous wireless net-
work systems.
[0040] The MG 113 is an access point from a wireless
access network of the WCDMA system 118 to the com-
mon core network.
[0041] The common core network 101 includes an in-
ter-working service server 105. The inter-working service
server 105 includes hot-spot discovery range information
which is reference information for inter-working with the
hot-spot WLAN system, which will be described later in
the specification.
[0042] The following is set forth beforehand to provid-
ing the inter-working operation to the respective hetero-
geneous wireless networks according to the exemplary
embodiment of the present invention.

1. The common core network 101 to which the het-
erogeneous wireless networks are accessed for per-
forming the inter-working operation is provided.

2. The common core network 101 includes an inter-
working service server 105.
3. The inter-working service server 105 includes the
hot-spot discovery range information which is the ref-
erence information for inter-working with the WLAN
system 119.
4. A multi-mode terminal 103 may access the wire-
less networks systems that access the common core
network 101. The multi-mode terminal 103 includes
separated modem modules respectively having dif-
ferent characteristics.
5. The two wireless network systems having respec-
tive propagation ranges are overlapped with each
other.

[0043] Based on the above premises, a wireless net-
work discovery operation is performed in three processes
as follows.

1. A hot-spot WLAN discovery range of the inter-
working service server 105 is formed by the multi-
mode terminal 103 activating an initial power source.
2. The multi-mode terminal 103 that accesses the
WCDMA system 118 receives information on the
hot-spot WLAN discovery range from the inter-work-
ing service server 105.
3. The multi-mode terminal 103 uses the received
information on the hot-spot WLAN discovery range
to perform the hot-spot WLAN discovery operation
rather than activating the WLAN modem module..

[0044] The wireless network discovery operation will
now be described. The multi-mode terminal 103 supports
the WCDMA system 118 and the WLAN system 119. In
addition, in the exemplary embodiment of the present
invention, it will be described, with reference to the fig-
ures, that a serving system on the current location of the
multi-mode terminal 103 is the WCDMA system 118 and
the hot-spot WLAN discovery operation for the handover
is performed.
[0045] FIG 2 shows a flowchart representing a process
for generating propagation environment information of
the multi-mode terminal according to the exemplary em-
bodiment of the present invention.
[0046] As shown in FIG. 2, when an initial power source
is activated in step S101, the multi-mode modem mod-
ules (i.e., the WLAN and WCDMA modem modules) are
concurrently activated, signals from the two wireless net-
work systems 118 and 119 are received, and strengths
thereof are measured in step S102.
[0047] When it is determined information message is
generated in step S104 by using the strength of the sig-
nals received from the two wireless network systems 118
and 119 in step S102 The propagation environment in-
formation message includes a strength value of the signal
received from the WCDMA system 118, a base station
identifier (ID), and a strength value of the signal received
from the WLAN system 119. The base station identifier
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ID includes a serving base station ID of the multi-mode
terminal 103 and a neighboring base station ID
[0048] Then, the propagation environment information
message generated in step S104 is transmitted to the
inter-working service server 105 in the common core net-
work 101 in step S105.
[0049] FIG. 3 shows a flowchart representing a proc-
ess for forming the wireless network discovery range of
the inter-working service server according to the exem-
plary embodiment of the present invention.
[0050] As shown in FIG. 3, the inter-working service
server 105 in the common core network 101 receives the
propagation environment information message including
received signal information of the WCDMA system 118
and the WLAN system 119 from the multi-mode terminal
103 that is accessible to the common core network 101
in step S201. In this case, the propagation environment
information message in step S201 is the same as the
propagation environment information message generat-
ed in step S104.
[0051] Subsequently, the strength of the received sig-
nal of the base station 104 of the WCDMA system 118
is divided into sections according to distances to the mul-
ti-mode terminal 103 in step S202.
[0052] In addition, an overlapped range of the sections
divided in step S202 is selected as the wireless network
discovery range (i.e., the hot-spot WLAN discovery
range) in step S203.
[0053] Subsequently, it is determined in step S204 if
the hot-spot WLAN discovery range selected in step
S203 includes the strength value of the signal from the
existing WLAN system 119.
[0054] When the hot-spot WLAN discovery range se-
lected in step S203 includes the strength value of the
signal from the existing WLAN system 119, the strength
value of the signal from the current WLAN system 119
and the same of the existing WLAN system 119 are av-
eraged to update the strength value of the signal from
the existing WLAN system 119 in step S205.
[0055] When the hot-spot WLAN discovery range se-
lected in step S203 does not include the strength value
of the signal from the existing WLAN system 119, the
strength value of the signal from the current WLAN sys-
tem 119 is stored in step S206.
[0056] Subsequently, the hot-spot WLAN discovery
range having the updated strength value of the signal
from the WLAN system 119 is transmitted to the multi-
mode terminal 103 in step S207.
[0057] FIG. 4 shows a diagram for exemplifying an in-
itial formation of the hot-spot WLAN network discovery
range in steps S202 and S203.
[0058] Referring to FIG. 4, a difference of the sections
divided in step S202 corresponding to α 205 may be
shown as a two dimensional map. In this case, an opti-
mum value of α 205 may be determined by performance
and database capacity of the inter-working service server
105, and by a field test.
[0059] In addition, when assuming that a received sig-

nal strength value at a Node-B (A) 203 is between δ’ 207
and β’ 206 and the received signal strength value at a
Node-B B 204 is between δ 209 and β 208, an overlapped
range of the signal strength values of WCDMA base sta-
tions (i.e., the signal strength values in the propagation
environment information message, and the Node-B (A)
203 and the Node-B (B) 204) is set as the hot-spot WLAN
discovery range 211 as shown in FIG. 4.
[0060] However, the inter-working service server 105
may determine an area 210 shown in FIG. 4 as the hot-
spot WLAN discovery range even though it is not the hot-
spot WLAN discovery range, because only the two WCD-
MA base stations 203 and 204 are described for conven-
ience of description in the exemplary embodiment of the
present invention.
[0061] However, when the hot-spot WLAN discovery
range is generated by using the strength values of the
signals from at least three WCDMA base stations in order
to increase reliability of the hot-spot WLAN discovery
range, the reliability may be increased without an error
as when the area 210 is identified.
[0062] FIG. 5 shows a diagram for exemplifying final
formation of an imaginary WLAN hot-spot service cover-
age 301 that is determined to be similar to the actual hot-
spot WLAN service coverage in steps S202 and S203,
and the hot-spot WLAN network discovery range 302 pro-
vided to the multi-mode terminal 103
[0063] FIG. 6 shows a flowchart for representing a
wireless network discovery process of the multi-mode
terminal according to the exemplary embodiment of the
present invention.
[0064] As shown in FIG. 6, the multi-mode terminal
103 receives the hot-spot WLAN discovery range from
the inter-working service server 105 in step S301.
[0065] Subsequently, signals of a current WCDMA
serving base station and neighboring base stations are
received, and strengths thereof are measured in step
S302.
[0066] It is determined in step S303 if the signal
strength measured in step S302 is within the hot-spot
WLAN discovery range received in step S301.
[0067] When the received signal strength of the current
WCDMA serving base station corresponds to the hot-
spot WLAN discovery range, the WLAN modem is acti-
vated to perform a handover operation and the signal is
received in step S304.
[0068] When the received signal strength of the current
WCDMA serving base station does not correspond to the
hot-spot WLAN discovery range, the steps S302 and
S303 are repeatedly performed until the signal strength
corresponding to the hot-spot WLAN discover range is
received.
[0069] Then, it is determined in step S305 if the
strength of the WLAN signal received in step S304 is
sufficient such that the multi-mode terminal may access
the WLAN system.
[0070] When the strength of the signal received in step
S304 is sufficient for access, the handover operation to
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the WLAN system 119 corresponding to the received sig-
nal is performed in step S307.
[0071] When the strength of the signal received in step
S304 is not sufficient for access, the WLAN modem is
inactivated, and it pauses for a predetermined time. In
this case, after setting an activation period of the WLAN
modem, the steps S302, S303, S304, and S305 are re-
peatedly performed for each period in step S306.
[0072] Configurations of the multi-mode terminal and
the inter-working service server will now be described.
[0073] FIG. 7 shows a diagram of the configuration of
the multi-mode terminal according to the exemplary em-
bodiment of the present invention.
[0074] As shown in FIG. 7, the multi-mode terminal
103 includes a network discovery unit 401, a message
generation unit 402, a wireless interface unit 403, and a
modem selection unit 404. The multi-mode terminal 103
may access the respective wireless networks through
the common core network providing the inter-working op-
eration to the heterogeneous wireless networks.
[0075] The network discovery unit 401 receives the
strengths of the signals received from the WCDMA serv-
ing base station of the multi-mode terminal 103 and the
neighboring base stations and the strength of the signal
received from the WLAN system. In addition, the network
discovery unit 401 determines if the strength of the signal
received from the WLAN system is sufficient for access.
When the strength of the signal received from the WLAN
system is sufficient, the received signal strength values
of the WCDMA base stations and the WLAN system are
transmitted to the message generation unit 402. In addi-
tion, the network discovery unit 401 uses the hot-spot
WLAN discovery range received from the inter-working
service server 105 to determine a modem for performing
the hot-spot WLAN discovery for the handover operation
(i.e., a modem to be activated), and transmits information
on the determined modem to the modem selection unit
404.
[0076] The message generation unit 402 generates
the propagation environment information message
based on a WCDMA base station identifier, and the signal
strength values of the WCDMA base stations and the
WLAN system, the signal strength values being received
from the network discovery unit 401.
[0077] The wireless interface unit 403 is accessed to
the common core network 101 for providing the inter-
working operation to the heterogeneous wireless net-
works and performs a wireless interface operation with
the heterogeneous wireless networks.. That is, the wire-
less interface unit 403 transmits the propagation envi-
ronment information message generated by the mes-
sage generation unit 402 to the common core network
101. In addition, the wireless interface unit 403 receives
the hot-spot WLAN discovery range from the inter-work-
ing service server 105 in the common core network 101.
[0078] The modem selection unit 404 activates the mo-
dem based on the information received from the network
discovery unit 401, the information on the modem deter-

mined to be activated.
[0079] FIG. 8 shows a diagram of the configuration of
the inter-working service server according to the exem-
plary embodiment of the present invention.
[0080] As shown in FIG. 8, the inter-working service
server includes a network discovery information storage
unit 501, a range selection unit 502, a signal strength
recording unit 503, and a transmit/receive unit 504. In
this case, the inter-working service server is positioned
in the common core network for providing the inter-work-
ing operation to the heterogeneous wireless networks,
and is accessed to the multi-mode terminal through the
common core network.
[0081] The transmit/receive unit 504 performs the
wireless interface operation with the multi-mode terminal
that has accessed the common core network.
[0082] The network discovery information storage unit
501 receives the propagation environment information
message (here, the propagation environment informa-
tion message includes signal information received from
the heterogeneous wireless networks) through the trans-
mit/receive unit 504. In addition, the network discovery
information storage unit 501 divides the signal informa-
tion in the propagation environment information message
into sections according to the distances to the multi-mode
terminal. In addition, the network discovery information
storage unit 501 stores a crossing region of the divided
sections
[0083] The range selection unit 502 receives the prop-
agation environment information message through the
transmit/receive unit 504, and determines if the received
signal information in the propagation environment infor-
mation message corresponds to the crossing region
stored in the network discovery information storage unit
501. When the received signal information corresponds
to the crossing region stored in the network discovery
information storage unit 501, the range selection unit 502
selects the crossing region as the network discovery
range.
[0084] The signal strength recording unit 503 stores
the signal information, which is received from the heter-
ogeneous wireless networks, in the network discovery
range selected by the range selection unit 502..
[0085] The above described methods and apparatus-
es are not only realized by the exemplary embodiment
of the present invention, but, on the contrary, are intended
to be realized by a program for realizing functions corre-
sponding to the configuration of the exemplary embodi-
ment of the present invention or a recoding medium for
recoding the program. While this invention has been de-
scribed in connection with what is presently considered
to be practical exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the spirit and scope of the appended claims.
[0086] As described above, a battery power source of
the multi-mode terminal may be efficiently used, and a
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wireless network for providing a service may be quickly
and accurately detected, according to the exemplary em-
bodiment of the present invention..
[0087] In addition, in a system discovery method using
the hot-spot discovery range information of the inter-
working service server, it is not required to additionally
provide mounting modules including the GPS, and there-
fore a load may be minimized and reliability of the infor-
mation may be increased.

Claims

1. A method for discovering a wireless network for a
handover operation by a multi-mode terminal ac-
cessing respective wireless networks through a
common core network, so as to provide an inter-
working operation between overlapped heterogene-
ous wireless networks, the method comprising the
steps:

a) transmitting a propagation environment infor-
mation message to the common core network,
the propagation environment information mes-
sage generated by using signal information re-
ceived from the heterogeneous wireless net-
works;
b) receiving a wireless network discovery range
from the common core network, the wireless net-
work discovery range generated by using the
propagation environment information message;
c) determining whether signal information re-
ceived from a serving wireless network at a cur-
rent location is within the wireless network dis-
covery range;
d) when the signal information received from the
serving wireless network is within the wireless
network discovery range in step c), discovering
a network within the wireless network discovery
range; and
e) when the signal information received by the
serving wireless network is not within the wire-
less network discovery range in step c), period-
ically performing step c).

2. The metod of claim 1, wherein the wireless network
discovery range includes information on a service
coverage area for performing the handover opera-
tion.

3. The method of claim 1 or 2, wherein step a) com-
prises:

i) when an initial power source is activated, re-
ceiving the signal information from the hetero-
geneous wireless networks and measuring a
strength of the signal information;
ii) when the strength measured in i) is sufficient

for access, generating the propagation environ-
ment information message by using the signal
information; and
iii) transmitting the propagation environment in-
formation message generated in ii) to the com-
mon core network.

4. The method of claim 1, 2 or 3, wherein the propaga-
tion environment information message includes a
strength value of a signal received from the hetero-
geneous wireless networks and a base station iden-
tifier.

5. The method of claim 1, 2, 3 or 4, wherein the wireless
network discovery range corresponds to a crossing
region of sections formed by dividing the signal in-
formation in the propagation environment informa-
tion message according to distances to the multi-
mode terminal

6. The method of one of claims 1 to 5, wherein the het-
erogeneous wireless networks comprise at least one
among a wireless local area network (WLAN) system
and a mobile communication system comprising a
wideband code division multiple access (WCDMA)
system.

7. A method for providing wireless network discovery
information for a handover operation to a multi-mode
terminal by an inter-working service server in a com-
mon core network, the multi-mode terminal access-
ing respective heterogeneous wireless networks
through the common core network, so as to provide
an inter-working operation between overlapped het-
erogeneous wireless networks, the method compris-
ing the steps:

a) receiving a propagation environment informa-
tion message comprising signal information of
the heterogeneous wireless networks from the
multi-mode terminal;
b) dividing the signal information in the propa-
gation environment information message into
sections according to distances to the multi-
mode terminal;
c) selecting a crossing region of the sections di-
vided in step b) as a wireless network discovery
range;
d) storing the signal information of the hetero-
geneous wireless networks, the signal informa-
tion received in step a), in the wireless network
discovery range; and
e) transmitting the wireless network discovery
range to the multi-mode terminal.

8. The method of claim 7, wherein step d) comprises:

i) determining if signal information of the heter-
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ogeneous wireless networks is previously
stored in the wireless network discovery range;
ii) when the signal information of the heteroge-
neous wireless networks is previously stored in
the wireless network discovery range in i), cal-
culating an average value of the signal informa-
tion of the wireless networks that is received in
step a) and the information previously stored sig-
nal in the wireless network discovery range; and
iii) when the signal information of the heteroge-
neous wireless networks is not previously stored
in the wireless network discovery range in i),
storing the signal information of the wireless net-
works that is received in step a).

9. The method of claim 7 or 8, wherein the propagation
environment information message comprises a
strength value of a signal received from a serving
wireless network of the multi-mode terminal, a base
station identifier, and a strength value of a signal
received from a neighboring accessible wireless net-
work.

10. A multi-mode terminal for accessing respective wire-
less networks through a common core network pro-
viding an inter-working operation between heteroge-
neous wireless networks, the multi-mode terminal
comprising:

a wireless interface unit for performing a wire-
less interface operation with the common core
network;
a network discovery unit for receiving signal in-
formation from the heterogeneous wireless net-
works through the wireless interface unit, receiv-
ing a wireless network discovery range from the
common core network, determining if the signal
information from the heterogeneous wireless
networks corresponds to the wireless network
discovery range, and determining whether a cor-
responding wireless network modem is to be ac-
tivated according to a wireless network discov-
ery range determination result;
a message generation unit for generating a
propagation environment information message
by using the signal information received from
the network discovery unit, and transmitting the
propagation environment information message
to the common core network through the wire-
less interface unit; and
a modem selection unit for selecting a wireless
network modem to be activated according to the
wireless network discovery range determination
result of the network discovery unit.

11. The multi-mode terminal of claim 10, wherein the
wireless network discovery range comprises a
crossing region of sections formed by dividing the

signal information of the heterogeneous wireless
networks according to distances to the multi-mode
terminal.

12. The multi-mode terminal of claim 10 or 11, wherein
the network discovery unit determines if signal infor-
mation received by the activated wireless network
modem has a strength that is sufficient for access,
sets a period when the signal information does not
have sufficient strength, and controls the wireless
network modem to be activated for each period.

13. An inter-working service server for accessing a multi-
mode terminal through a common core network, the
inter-working service server positioned in the com-
mon core network for providing an inter-working op-
eration between heterogeneous wireless networks,
the inter-working service server comprising:

a transmit/receive unit for performing an inter-
face operation with the multi-mode terminal ac-
cessed to the common core network;
a network discovery information storage unit for
receiving a propagation environment informa-
tion message through the transmit/receive unit,
dividing the signal information in the propagation
environment information message into sections
according to distances to the multi-mode termi-
nal, and storing a crossing region of the divided
sections;
a range selection unit for determining whether
the received signal information in the propaga-
tion environment information message received
through the transmit/receive unit is within the
crossing region stored in the network discovery
information storage unit, and selecting the re-
ceived signal information to be within a network
discovery range when the received signal infor-
mation is within the crossing region stored in the
network discovery information storage unit; and
a signal strength recording unit for storing signal
information received from the heterogeneous
wireless networks in the network discovery
range selected by the range selection unit.

14. The inter-working service server of claim 13, wherein
the propagation environment information message
comprises signal information received from the het-
erogeneous wireless networks

15. The inter-working service server of claim 13 or 14,
wherein, when a received signal of a wireless net-
work is previously stored in the network discovery
range, the signal strength recording unit calculates
an average value of a signal received from the het-
erogeneous wireless network and the signal previ-
ously stored in the network discovery range, and
stores the calculated average value.
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