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ABSTRACT OF THE DISCLOSURE

A system for interconnecting wired and wireless phone services in accordance with the
present invention includes at Aleast one of first wired terminals; public/private mobile
communication terminals which are registered in public and private mobile communication
networks; a private base station which constructs a wireless communication path with an
arbitrary mobile communication terminal in its service area and manages wireless resources for
the mobile communication; and a wired and wireless interconnecting apparatus which is
* connected to a public phone network and the private base station, constructs an internal
network formed of the first wired terminals and the public/private mobile communication
terminals to endow each of the terminals with a wired phone number, makes a call to a wired
terminal in the case that there is a call to an arbitrary first wired terminal, and performs a
switching function to simultaneously make a call to the public/private mobile communication
terminal assigned to the first wired terminal. Therefore, a general wired subscriber is provided
with the wired phone service and a service of portability through a wireless terminal, and the

subscriber’s accounting burden can be reduced.
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TITLE

SYSTEM FOR INTERCONNECTING WIRED AND WIRELESS PHONE

SERVICES AND METHOD FOR PROCESSING CALL

CROSS REFERENCE TO RELATED APPLICATION
This application relates to two Australian patent applications, entitled METHOD FOR
INTERCONNECTING OF SYSTEM FOR INTERCONNECTING WIRED AND WIRELESS
PHONE SERVICES, and entitled METHOD FOR OPERATING WIRED AND WIRELESS
PHONE SERVICES INTERCONNECTIVELY, which are concurrently submitted to the
Australian Patent & Trademark Office with this application. Each of the above-cited

applications is incorporated herein by reference in its entirety.

CLAIM OF PRIORITY

This application makes reference to, incorporates the same herein, and claims all
benefits accruing from applications for SYSTEM FOR INTERCONNECTING WIRED AND
WIRELESS PHONE SERVICES AND METHOD FOR PROCESSING CALL earlier filed in the
Korean Intellectual Property Office on 12 February 2003 and there duly assigned Serial No.
2003-8933, for METHOD FOR INTERCONNECTING OF SYSTEM FOR
INTERCONNECTING WIRED AND WIRELESS PHONE SERVICES earlier filed in the
Korean Intellectual Property Office on 12 February 2003 and there duly assigned Serial No.

2003-8935, and for METHOD FOR OPERATING WIRED AND WIRELESS PHONE
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SERVICES INTERCONNECTIVELY earlier filed in the Korean Intellectual Property Office on

12 February 2003 and there duly assigned Serial No. 2003-8936.

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a system for interconnecting services of wired and
wireless phones, and more particularly, to a system for interconnecting services of wired and
wireless phones wherein a subscriber using a wired phone service is provided with portability

and a method for processing a call.

Description of the Related Art

Generally, a conventional public communication network can be divided into a wired
phone service network and a mobile communication phone service network. The wired phone
service is provided with the aid of a public switched telephone network (PSTN), and a wired
phone terminal is connected to a telephone station using a telephone line. In the case of the
wired phone service as described above, portability cannot be provided since the wired phone
terminal is connected to the telephone station using the telephone line. Of course, even though
a wireless phone performing a wireless communication with a main body of the wired phone
terminal using a 900MHz (megahertz) wireless bandwidth is being used, there is a problem that
its portability is largely limited compared with the mobile communication terminal using the

mobile communication service.
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On the other hand, the mobile communication service is provided with the mobility
using a Public Land Mobile Network (referred to as ‘PLMN’, hereinafter). The PLMN
includes a Mobile Switching Center (referred to as ‘MSC’, hereinafter) which takes charge of a
mobile communication service in an arbitrary area, a Base Station Controller (referred to as
‘BSC’, hereinafter), a Base station Transceiver Subsystem (referred to as ‘BTS’, hereinafter),
and a HLR/VLR (Home Location Register / Visitor Location Register). The CDMA (Code
Division Multiple Access) collectively indicates wireless environments which take charge of
mobile communication services in another district.

The MSC performs connection and control of a plurality of BSCs connected to the
MSC to other MSCs in the PSTN or PLMN.

The BSC performs functions of wireless link control and handoff, and the BTS
performs functions of constructing a wireless communication path together with its
communication service area, that is, a wireless terminal included in its cell area and managing
a wireless resource.

In the HLR/VLR, the HLR performs functions of subscriber location registration and a
database for storing subscriber information, and the VLR is a database which temporarily
stores information of an MS existing in a cell area of which a corresponding MSC among a
plurality of MSCs takes charge. When the MS moves to a cell area where other MSCs
manage, information stored in the corresponding VLR is removed.

Even in the case of the mobile communication phone service using the PLMN, it does

not interconnectively operate with a wired phone terminal using the public switching telephone
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network so that there occurs a problem that each service operates independently and does not
have interrelationship.

On the other hand, even though the mobile communication service can be generally
serviced everywhere without being restricted to an area such as premises, that service can be
provided by only using the mobile communication service system and a wireless
communication cannot be provided without special billing in an established area.

That is, in order that a wired phone service terminal using a wired phone service
communicates with a mobile communication terminal of the mobile communication service
subscriber, a method was used, where each terminal is connected to the PSTN through each
exchange and connects a call to the other terminal.

Here, the PSTN includes the PLMN and PSTN. Accordingly, there was an
inconvenience that an accounting was charged even when a wired communication subscriber
and a mobile communication service subscriber were communicating in the same building or
apartment complex.

Furthermore, in the case that a subscriber is simultaneously provided with wired phone
and mobile communication services, there was a problem that the communication service fare
was burdensome since the subscriber has to pay for in each of communication fares.

Furthermore, in the case that a subscriber is simultaneously provided with wired phone
and mobile communication services, and other party knows one number of the two phone
numbers and makes a call to the corresponding terminal, there was an inconvenience that a
communication connection could not be achieved when the subscriber could not respond to the

call with the corresponding terminal even though the subscriber had another terminal.
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Of course, when a call for an arbitrary terminal is made, the call can be transferred to
another terminal using a call terminating service. However, there was a problem that the
service can be provided when it has been previously established, and only the terminal to
which the call terminating service has been assigned is called when the service has been

assigned.

SUMMARY OF THE INVENTION

According to one aspect of the present invention there is provided a system for
interconnecting wired and wireless phone services, comprising:

at least one of first wired terminals;

public and private mobile communication terminals being registered in public and
private mobile communication networks;

a private base station constructing a wireless communication path with an arbitrary
mobile communication terminal in a service area of said private base station and manages
wireless resources for the mobile communication; and

a wired and wireless interconnecting apparatus being connected to a public phone
network and said private base station, constructing an internal network formed of said first
wired terminals and said public and private mobile communication terminals to endow each
terminal with a wired phone number, making a call to a wired terminal when there is a call to
an arbitrary first wired terminal, and performing a switching function to simultaneously make a
call to said public and private mobile communication terminal assigned to said first wired

terminal.
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According to another aspect of the present invention there is provided a method for
processing a call in a system for interconnecting wired and wireless phone services comprising
at least one of first wired terminals, public and private mobile communication terminals
registered in public mobile communication network and private mobile communication
network, a private base station to perform a wireless communication with the public and
private mobile communication terminal, a wired and wireless interconnecting apparatus to
perform an interconnection between the first wired terminals and the public and private mobile
communication terminal through the private base station, the method comprising:

enabling said wired and wireless interconnecting apparatus to make a call to the wired
terminal when an arbitrary first wired terminal is called, and to be switched in order to make a
call to said public and private mobile communication terminals assigned to the wired terminals
simultaneously;

enabling said private base station to be broadcasted in its wireless area in order to make
a call to the corresponding public and private mobile communication terminal according to the
switching of said wired and wireless interconnecting apparatus; and

enabling said wired and wireless interconnecting apparatus to make a call to a
responding terminal among the called first wired terminal or the public and private mobile
communication terminals and to stop the call made to the terminal which does not make a
response.

According to another aspect of the present invention there is provided an apparatus,

comprising:

H:\deboram\keep\specifications\2004200579.doc 9/03/06



10 Mar 2006

2004200579

-8 -

an interconnecting unit being connected to a public network and a private base station,
constructing an internal network formed of a plurality of first wired terminals and a plurality
of public and private mobile communication terminals to endow each terminal with a wired
phone number, making a call to a wired terminal when there is a call to an arbitrary first wired
terminal, and performing a switching function to simultaneously make a call to said public and
private mobile communication terminal assigned to said first wired terminal, said private base
station constructing a wireless communication path with an arbitrary mobile communication
terminal in a service area of said private base station and manages wireless resources for the
mobile communication, said public and private mobile communication terminals being

registered in public and private mobile communication networks.
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BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention, and many of the attendant advantages
thereof, will be readily apparent as the same becomes better understood by reference to the
following detailed description when considered in conjunction with the accompanying
drawings in which like reference symbols indicate the same or similar components, wherein:

FIG. 1 is a concept diagram for explaining a wired phone service and a mobile
communication phone service in the art;

FIG. 2 is a network block diagram for explaining a concept of a system for
interconnecting wired phone and wireless phone services in accordance with an embodiment of
the present invention;

FIG. 3 is a system block diagram for explaining a concept of the system for
interconnecting the wired and wireless phone services in accordance with an embodiment
shown in FIG. 2;

FIG. 4 is a diagram showing a construction example of a database storing information
indicating whether each phone number is a virtual phone number, and information indicating
whether each phone number is registered in the multiple terminating services;

FIG. 5 is a diagram showing a construction example of a database storing information
of a wireless terminal and information of a virtual phone number with which the wireless

terminal is endowed;
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FIG. 6 is a diagram showing a process in which a wired phone and a wireless terminal
are simultaneously called when making a call to the wired phone in the system for
interconnecting the wired and wireless phone services shown in FIG. 3;

FIG. 7 is a diagram showing a process in which a wireless terminal subscriber makes a
call to an external subscriber;

FIG. 8 is a diagram showing a process in which a wireless terminal subscriber makes a
call to an internal subscriber;

FIG. 9 is a flow chart in which the wireless terminal subscriber makes a call to the
external subscriber or the internal subscriber in FIGS 7 and 8;

FIG. 10 is a diagram showing a process in which an incoming call is re-routed when the
mobile zone has nothing;

FIG. 11 is a flow chart of a process in which an incoming call is re-routed when a
mobile zone has nothing;

FIG. 12 is a system block diagram for explaining a concept of a system for
interconnecting wired and wireless phone services in accordance with another embodiment of a
wired and wireless interconnecting apparatus shown in FIG. 2;

FIG. 13 is a network flow chart showing a process in which a wired phone and a
wireless terminal are simultaneously called when a wired phone is called;

FIG. 14 is a flow chart in which the wired phone and wireless terminal are
simultaneously called when the wired phone is called in FIG. 13;

FIG. 15 is a diagram showing a process of making a call to an external subscriber by a

wireless terminal subscriber;
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FIG. 16 is a diagram showing a process of making a call to an internal subscriber by a
wireless terminal subscriber;

FIG. 17 is a flow chart showing a process of making a call to the external subscriber or
internal subscriber by a wireless terminal subscriber in FIGS. 15 and 16;

FIG. 18 is a diagram showing a process of re-routing an incoming call when a mobile
zone has nothing;

FIG. 19 is a diagram showing a process of re-routing an incoming call when the mobile
zone has nothing in FIG. 18;

FIG. 20 is a system block diagram for explaining a concept of a system for
interconnecting wired and wireless phone services in accordance with yet another embodiment
of the wired and wireless interconnecting apparatus shown in FIG. 2;

FIG. 21 is a diagram showing a process in which a wired phone and a wireless terminal
are simultaneously called when a wired phone is called,;

FIG. 22 is a diagram showing a process in which wired phone and wireless terminals
are simultaneously called when the wired phone is called in FIG. 21;

FIG. 23 is a network flow chart showing a process in which a wireless terminal
subscriber makes a call to an external subscriber;

FIG. 24 is a network flow chart showing a process in which a wireless terminal
subscriber makes a call to an internal subscriber;

FIG. 25 is a flow chart in which the wireless terminal subscriber makes a call to the

external subscriber or internal subscriber in FIGS. 23 and 24;
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FIG. 26 is a network flow chart showing a process in which an incoming call is re-
routed when a mobile zone has nothing;
FIG. 27 is a flow chart showing a process in which the incoming call is re-routed when

the mobile zone has nothing in FIG. 26; and

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Turning now to the drawings, FIG. 1 is a concept diagram for explaining a wired phone
service and a mobile communication phone service in the art. Referring to FIG. 1, the wired
phone service is provided with the aid of a public switched telephone network (PSTN) 10, and
a wired phone terminal 80 is connected to a telephone station 70 using a telephone line.

In the case of the wired phone service as described above, portability cannot be
provided since the wired phone terminal 80 is connected to the telephone station 70 using the
telephone line.

Of course, even though a wireless phone performing a wireless communication with a
main body of the wired phone terminal using a 900MHz wireless bandwidth is being used,
there is a problem that its portability is largely limited compared with the mobile
communication terminal using the mobile communication service.

On the other hand, the mobile communication service is provided with the mobility
using a Public Land Mobile Network (referred to as ‘PLMN’, hereinafter).

The PLMN includes a Mobile Switching Center (referred to as ‘MSC’, hereinafter) 30
which takes charge of a mobile communication service in an arbitrary area, a Base Station

Controller (referred to as ‘BSC’, hereinafter) 40, a Base station Transceiver Subsystem
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(referred to as ‘BTS’, hereinafter) 50, and a HLR/VLR (Home Location Register / Visitor
Location Register) (not shown). In the drawing, the CDMA 20 collectively indicates wireless
environments which take charge of mobile communication services in another district.

The MSC 30 performs connection and control of a plurality of BSCs 40 connected to
the MSC 30 to other MSCs (not shown) in the PSTN 10 or PLMN 20.

The BSC 40 performs functions of wireless link control and handoff, and the BTS 50
performs functions of constructing a wireless communication path together with its
communication service area, that is, a wireless terminal 60 included in its cell area and
managing a wireless resource.

In the HLR/VLR (not shown), the HLR performs functions of subscriber location
registration and a database for storing subscriber information, and the VLR is a database which
temporarily stores information of an MS existing in a qell area of which a corresponding MSC
among a plurality of MSCs takes charge. When the MS moves to a cell area where other
MSCs manage, information stored in the corresponding VLR is removed.

Even in the case of the mobile communication phone service using the PLMN, it does
not interconnectively operate with a wired phone terminal 80 using the public switching
telephone network 10 so that there occurs a problem that each service operates independently
and does not have interrelationship.

The present invention will now be described more fully hereinafter with reference to
the accompanying drawings, in which preferred embodiments of the invention are shown. This
invention may, however, be embodied in different forms and should not be construed as

limited to the embodiments set forth herein. Rather, these embodiments are provided so that
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this disclosure will be thorough and complete, and will fully convey the scope of the invention
to those skilled in the art. In the drawings, the thickness of layers and regions are exaggerated
for clarity. Like numbers refer to like elements throughout the specification.

A mobile phone using a mobile communication network herein means a concept
opposite to a wired phone service terminal using a wired phone service, which is used as a
wireless phone for convenience. Accordingly, the term “wireless terminal” is to be restricted
to the mobile phone.

FIG. 2 is a network block diagram for explaining a concept of a system for
interconnecting wired phone and wireless phone services in accordance with an embodiment of
the present invention.

Referring to FIG. 2, the system for interconnecting wired phone and wireless phone
services in accordance with an embodiment of the present invention includes a wired and
wireless interconnecting apparatus 100 which is connected to a PSTN 10 and a BSC 40 of a
public mobile communication network, and provides a subscriber who is registered for a
service with a wired phone service and a public/private mobile communication service, a
private BTS (referred to as ‘pBTS’, hereinafter) 210 which is connected to the wired and
wireless interconnecting apparatus 100 and provides a wireless environment for the private
mobile communication service in its communication area, wireless terminals 220, 240 and 260
for providing a public/private mobile communication service through the pBTS 210, and wired
phone service terminals 230, 250 and 270 for receiving the wired phone service.

The wired and wireless interconnecting apparatus 100 provides the wired phone service

terminals 230, 250 and 270 connected to the apparatus 100 through a telephone line
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with a wired phone service, and the wireless terminals 220, 240 and 260 which were registered
in the private mobile communication service with the public/private mobile communication
service through the pBTS 210. Of course, a general wireless terminal (not shown) which was
not registered in the private mobile communication service is also provided with the public
mobile communication service. Also, a wired and wireless interconnecting service for
interconnecting the wired phone service and mobile communication service is performed.

The wired and wireless interconnecting apparatus 100 includes a function of a wired
telephone station for performing the wired phone service. That is, the apparatus 100 includes a
switching apparatus (not shown) for providing the wired phone service so as to endow a
subscriber who was registered in the wired phone service with an individual phone (for
example, 02-XXX-YYYY), and provides the wired phone service through a telephone line
connected to the wired phone service terminals 230, 250 and 270 installed in for example a
subscriber’s house or office.

The wired phone service, for example, corresponds to a general wired phone service,
which is provided to a subscriber through a telephone station by Korea Telecommunication
Corporation, which also includes various supplementary services of an Internet service such as
a basic outgoing service and incoming service.

Also, the wired phone service corresponds to an xDSL (x Digital Subscriber Line)
subscriber circuit service recently spread abruptly.

Accordingly, the wired and wireless interconnecting apparatus 100 may be desirably

embodied by interconnecting with a conventional exchange installed in a telephone station,
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embodied by improving an exchange installed in the telephone station, or embodied in a
private switching network having a private exchange.

The wired phone service terminal which can be provided with the wired phone service
from the wired and wireless interconnecting apparatus 100 may be general wired phones 230
and 250, and may correspond to a personal computer 270 and various equipment (not shown)
for a home network. The general wired phones 230 and 250 may include a main body
connected through a telephone line and a mobile terminal using a signal with a frequency of
800MHz (megahertz).

On the other hand, the wired and wireless interconnecting apparatus 100 operates a
private mobile communication network in a limited communication area 200.

Here, the private mobile communication network means a mobile communication
service for providing its subscriber with a good quality of service in a restricted area in which
its base station can be supported by installing a limited number of base stations in an arbitrary
area, which is generally used for the purpose of discriminating it from the mobile
communication network which is operated all over the country by various mobile
communication service providers (for example, 01X in Korea).

Accordingly, an arbitrary exchange provider and mobile communication apparatus
provider may interconnectedly provide such a service. In addition, a service provider having
an existing wired phone network (for example, KTC in Korea) can also install the mobile
communication apparatus and embody such a service.

In order to perform the service described above, the wired and wireless interconnecting

apparatus 100 includes an apparatus (not shown) for the mobile
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communication service and endows a subscriber who is registered in the mobile
communication phone service with a Mobile Identifier Number (MIN) (for example, 02-CCC-
DDDD), and provides wireless terminals 230, 250 and 270 placed in its private communication
area with a mobile communication phone service through the pBTS 210.

Of course, since the wireless terminals 230, 250 and 270 which are registered in the
mobile communication service of the wired and wireless interconnecting apparatus 100 are
registered in a service of the public mobile communication network and provided with a
mobile communication service which uses a general public mobile communication network,
the terminals are endowed with separate mobile communication terminal phone numbers
(MINs) (for example, 016-AAA-BBBB).

At this time, the separate phone number with which the wired and wireless
interconnecting apparatus 100 endows the mobile terminal registered in the mobile
communication service uses a wired phone number format (for example, 02-CCC-DDDD).
The reason why the individual phone number uses the wired phone number format is that,
when an external subscriber using the wired phone service makes a call for a corresponding
subscriber by way of the PSTN 10, the external subscriber is to be regarded as a general wired
phone service subscriber. Accordingly, the external subscriber can make a call to the
corresponding subscriber as if he/she makes a call to a general wired phone service subscriber,
and the fare (or rate) is also adjusted as if the call is made to the general wired phone service
subscriber. Accordingly, such a phone number is called a virtual phone number. The virtual
phone number is a phone number whose format is the general wired phone format, which is not

a phone number connected to an arbitrary wired phone terminal through a phone line but is a
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phone number generated in a software scheme in the wired and wireless interconnecting
apparatus 100.

Accordingly, the wired and wireless interconnecting apparatus 100 can have three kinds
of subscribers in large part.

Firstly, there is a subscriber who uses only a wired phone service. Such a subscriber is
endowed with an arbitrary wired phone number from the wired and wireless interconnecting
apparatus 100 and uses the wired phone service by connecting the wired terminal to a
telephone line installed in his/her house.

Next, there is a subscriber who uses only a mobile communication service. Such a
subscriber is simultaneously registered in a public mobile communication network.
Accordingly, the subscriber is endowed with two phone numbers. One is a phone number
which is endowed in a public mobile communication network, and the other is a phone number
which is endowed in the wired and wireless interconnecting apparatus 100. The wired and
wireless interconnecting apparatus 100 stores information for a phone number with which the
apparatus 100 has endowed for the corresponding subscriber and a phone number which was
endowed by the mobile communication service provider.

Finally, there is a subscriber who uses the wired phone service and the mobile
communication service simultaneously. In this case, the subscriber is endowed with an
arbitrary wired phone number from the wired and wireless interconnecting apparatus 100 and
uses the wired phone service by connecting the wired terminal to the telephone line installed in
his/her house, and also uses the mobile communication service using the wired terminal.

Accordingly, this subscriber is endowed with three phone numbers. One of them is a wired
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phone number which is endowed in the wired terminal, another number is a phone number
which is endowed for the wireless terminal in the public mobile communication network, and
yet another number is a virtual phone number which is endowed to the wireless terminal in the
wired and wireless interconnecting apparatus 100. Accordingly, the wired and wireless
interconnecting apparatus 100 stores information of the three phone numbers for the
corresponding subscriber in a database.

The wired and wireless interconnecting apparatus 100 can provide each subscriber with
a discriminated service.

The subscriber who uses only the general wired phone service is provided with an
outgoing/incoming service by the general wired phone service through the telephone line.

In the case that the subscriber who uses only the mobile communication service is
requested an outgoing call through the wireless terminal, as the call ID (identification) is
coming on the MIN (016-AAA-BBBB) which is endowed with only the public mobile
communication from the corresponding wireless terminal, the MIN is transformed into the
virtual phone number (02-CCC-DDDD) and it transmits the transformed caller ID through the
PSTN 10. Accordingly, the external subscriber receives the caller ID information for the
virtual phone number with respect to the corresponding call.

The subscriber who uses the wired phone service and the mobile communication
service can be provided with a multiple terminating function. The multiple terminating
function is a function in which a ring signal is transferred to the wired phone service terminal

and wireless terminal simultaneously.
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That is, in the case that a phone number of the wired phone service terminal (02-XXX-
YYYY) is called externally, the ring signal is transmitted to the wired phone terminal
corresponding to the wired phone number through the telephone line, and a virtual phone
number which is registered in a subscriber having the corresponding wired phone number is
searched for and the corresponding wireless terminal is called through the pBST 210. Also, in
the case that there is no response from the corresponding wireless terminal even though the
corresponding wireless terminal has been called through the pBST 210, it is determined that
the corresponding wireless terminal is not in a private communication service area, and the
corresponding wireless terminal is called through the BTS 50 of the public mobile
communication network by way of the public mobile communication network.

In this case, the wired and wireless interconnecting apparatus 100 has to have a
database for each phone number. For example, the apparatus 100 has to have a database for
whether a multiple terminating function is established with respect to an arbitrary phone
number, a virtual phone number for each corresponding wired phone number in the case that
the multiple terminating function was established, and a virtual phone number for each phone
number of the public mobile communication network.

In the case that there is a call connection request from an arbitrary extension subscriber
for an extension subscriber or an external subscriber, or the extension subscriber is called from
an arbitrary external subscriber, a corresponding call connection service can be proceeded.

That is, when the wireless terminals 220, 240 and 260 are registered for usage in the

wired and wireless interconnecting apparatus 100 in order to receive a mobile communication
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service, the wired and wireless interconnecting apparatus 100 provides the wireless terminals
220, 240 and 260 with the mobile communication service through the pBTS 210.

The wired and wireless interconnecting apparatus 100 performs a wired communication
service with the PSTN 10. As an example, when a wireless terminal which is registered in the
wired and wireless interconnecting apparatus 100 wishes to communicate with a wireless
terminal (not shown) which is not registered in the wired and wireless interconnecting
apparatus 100, the wired and wireless interconnecting apparatus 100 is connected to a public
mobile communication network by way of the PSTN 10 and establishes a communication path
to the corresponding wireless terminal to make a speech.

The wired and wireless interconnecting apparatus 100 establishes the communication
path to the public network subscriber through the PSTN 10 to make the communication when
the service registered wireless terminals 220, 240 and 260 wish to communicate with not the
extension line subscriber but the public network subscriber 11.

On the other hand, when the wireless terminals 220, 240 and 260 which are registered
for usage of the private mobile communication service in the wired and wireless
interconnecting apparatus 100 within a communication area (referred to as a mobile zone,
hereinafter) of the pBTS 210 requests wireless communication path establishment, the pBTS
210 constructs the wireless communication path and manages wireless resources so that it
provides a public/private mobile communication service.

Furthermore, as to a wireless terminal which was not registered in the private mobile
communication service, a public mobile communication service is provided through the public

mobile communication network.
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Also, the wireless terminals 220, 240 and 260 are provided with a speech service with
other wireless terminals 220, 240 and 260 which are registered for usage of the private mobile
communication service or the wired phone service terminals 230, 250 and 270 through the
wired and wireless interconnecting apparatus 100.

That is, in the case that the wireless terminals 220, 240 and 260 which are registered for
usage of the mobile communication service in the wired and wireless interconnecting apparatus
100 requests the wireless communication path establishment, the pBTS 210 establishes a
wireless communication path to make a speech, and in the case that a wireless terminal (not
shown) which is not registered for usage of the private mobile communication service in the
wired and wireless interconnecting apparatus 100 requests the wireless communication path
establishment, the pBTS 210 makes it possible to use the public mobile communication
network through the BSC 40.

For a service operation of the system for interconnecting the wired and wireless
constructed as described above, the following process is needed.

First of all, a subscriber registration application for the wired and wireless service is
received from an arbitrary extension subscriber. Information requested when the subscriber
registration is applied may include personal affair information for the subscriber, settlement
information, a telephone number of a wired terminal, an individual telephone number of the
mobile communication terminal, and a virtual wired telephone number of the mobile
communication terminal. Here, the personal affair information includes a name, an address

and an identification number.
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According to the subscriber registration application, one or more wired terminals and

public/private mobile communication terminals are endowed with wired phone numbers and

the wired and wireless service registrations are performed in each of the extension subscribers.

When the wired and wireless services are registered, a process is performed wherein a
wired phone number with which a wired terminal constructing the extension network is
endowed, a wired phone number with which public/private mobile communication terminals
are endowed, and the mobile identifier number (MIN) with which the public/private mobile
communication terminal is endowed from the public mobile communication network are
registered as extension subscriber information in the database.

Next, a process is performed wherein first identification information indicating whether
an arbitrary wired phone number is a wired phone number connected to a terminal or not,
second identification information indicating whether the wired phone number uses a
simultaneous terminating service or not, and wired phone numbers of public/private mobile
communication terminals which are called by a simultaneous terminating function are
registered in a database. After finishing the registration process, in the case that an arbitrary
wired phone number is called, a wired terminal corresponding to the corresponding wired
phone number is called and interconnected to the wired phone number so that, in the case that
there are public/private mobile communication terminals which are called simultaneously, the
corresponding public/private mobile communication terminals are called through the mobile
communication network. A process to charge fares according to the wired and wireless
services in each of the extension subscribers can be performed. In the case that the private

mobile communication network is used when the charge is performed, the extension billing
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rate may be applied, and in the case that the public mobile communication network is used,
external line billing rate may be applied.

FIG. 3 is a system block diagram for explaining a concept of the system for
interconnecting the wired and wireless phone services in accordance with an embodiment of
shown in FIG. 2.

Referring to FIG. 3, the wired and wireless interconnecting apparatus 100 includes a
wired exchange 111, a mobile gateway 112, and a pBSC 113.

The wired exchange 111 is an exchanging system for providing the wired phone
network with a service, and the mobile gateway 112 is a system for processing a call which is
generated in the wired and wireless subscriber. The pBSC 113 connects the mobile gateway
112 to the pBTS 210, and is also connected to the BSC 40 of the public mobile communication
network for a general public mobile communication service.

The embodiment is an example where the mobile gateway 112 is used as an exchange
interconnected to the wired exchange 111 and the PSTN 10 is connected to a trunk of the wired
exchange 111 through NO.7 signaling (signaling system no. 7, common channel signaling
system defined by CCIT (International Telegraph and Telephone Consultive Committee)).

In the wired exchange 111, an extension Subscriber Line Card (SLC) interface is
connected to the trunk of the mobile gateway 112 through an E1 signaling (E1 is a European
standard for a 2.048 Mbit/s digital line containing 32 time slots, another example is T1 which
is a digital signal level 1 (DS1) for a 24 channel 1.544 Mbit/s digital line and also T3 (DS3)

being digital signal level 3 operating at 44.736 Mbit/s).
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That is, in the case that the wired exchange 111 assigns a wired phone number with
respect to an arbitrary subscriber for the wired phone service, the exchange 111 does not
directly connect the SLC interface to which the wired phone number is assigned to the wired
phone terminal 250 of the subscriber through the telephone line, but at first connects the SLC
interface to the trunk of the mobile gateway 112 and then carries it to the mobile gateway 112.

The mobile gateway 112 assigns an extension subscriber line of the wired phone
service of the wired exchange 111 which is received through the trunk to its SLC interface and
connects the line to the corresponding wired phone terminal 250 through the telephone line.

Accordingly, the wired phone terminal 250 is connected to the SLC interface of the
wired exchange 111 by way of the SLC interface of the mobile gateway 112 and the trunk.
Therefore, the wired phone terminal 250 can hear a dial tone provided by the wired phone
exchange 111 in the case that the user hooks off the receiver for speech.

Furthermore, the wired exchange 111 can assign a wired phone number to each
subscriber within the range which the SLC interface can afford as the exchange 111 provides
its extension subscriber with the wired phone service. The wired exchange 111 may include a
database (included in a memory) including the wired phone number with which each extension
subscriber is endowed.

Here, the wired phone number may be a normally used number whose end is connected
to the wired phone terminal 250, and a virtual phone number whose end is not connected to the
wired phone terminal 250 and in which only the phone number is assigned.

However, in the wired exchange 111, the general wired phone number and virtual wired

phone number are not discriminated. It is because the wired exchange 111 assigns a
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phone number with respect to an arbitrary extension subscriber to the SLC (Subscriber Line
Card) interface and carries it to the trunk of the mobile gateway 112 through the SLC interface,
and whether the wired phone terminal 250 is connected to an end of the assigned phone
number as its role is ended is up to the mobile gateway 112 and the wired exchange 111 is
controlled using extension subscriber information in the same manner.

The mobile gateway 112 is connected to the pBSC 113 through the E1 signaling, and
functions to interconnect the wired phone service of the wired exchange 111 to the mobile
communication service of the pBSC 113.

That is, a circuit assigned by connecting the mobile gateway 112 to the pBSC 113
through the E1 signaling is concerned with the wireless terminal.

The mobile gateway 112 has a database 112b (included for example in a memory 112a)
with respect to the wired phone number endowed by the wired exchange 111. That is, this
database stores information indicating whether each phone number is a virtual phone number,
and information indicating whether each phone number is registered in the multiple
terminating services as shown in FIG. 4.

For example, when a field indicating whether it is the virtual phone or not is establish
with 0, it means that the phone number is a wired phone number connected to the wired
terminal, and the field is filled with 1, it means that the phone number is a virtual phone
number.

On the other hand, when a field indicating whether the multiple terminating is
performed or not is filled with 0, it means that the service is restricted to an existing one which

makes a call to the wired phone terminal corresponding to the corresponding wired phone
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number, and when the field indicating whether the multiple terminating is performed or not is '
filled with 1, it means that the service was registered in the service which performs the multiple
terminating.

Accordingly, in the case that an arbitrary wired phone number which was registered in
the multiple terminating service is called, as detailed information on the virtual wired phone
number corresponding to the wireless terminal which is simultaneously called with the wired
phone number is needed, the mobile gateway 112 requests the information to the pBSC 113.

When the information on the virtual phone number of the wireless terminal connected
to the corresponding wired phone number is received from the pBSC 113, the wireless terminal
corresponding to the virtual phone number is called through the pBSC 113 and the pBST 210
after searching for the corresponding virtual phone number in its database.

On the other hand, the mobile gateway 112 transfers the outgoing number and a caller
ID of the mobile terminal which is received from the corresponding wireless terminal to the
wired exchange 111, when the mobile gateway 112 receives outgoing service request from an
arbitrary terminal through the pBSC 113.

At this time, the caller ID of the wired terminal transferred to the wired exchange 111
becomes a virtual wired phone number (for example, 02-CCC-DDDD) with which its wireless
terminal was endowed. Accordingly, the wired exchange 111 carries its caller ID and makes a
call to the subscriber of the corresponding outgoing number.

Here, the subscriber of the outgoing call may be an internal subscriber of the wired

exchange 111 and be an external subscriber who can be called through the PSTN 10.
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The pBSC 113 performs functions corresponding to the BSC in the public mobile
communication system, that is, a mobile link control and a hand off.

The pBSC 113 controls the pBTS 210 to perform a call process of the subscriber for
supporting public mobile communication network and private mobile communication network
services and an analysis of the supplementary services, and to process all sorts of interfaces for
interconnecting to the mobile gateway 112.

For doing that, in the case of receiving the private mobile communication service, the
wireless terminal subscriber adds identification information established in advance to the
outgoing phone number in order to discriminate the services.

Accordingly, the pBSC 113 discriminates whether the outgoing call requires a public
mobile communication service or a private mobile communication service using this
identification information.

That is, it is determined whether the outgoing call of the wireless terminal transferred
from the pBTS 210 is the outgoing call requesting the public mobile communication service or
the outgoing call requesting the private mobile communication service, and the outgoing call is
transparently bypassed to the BSC 40 of the public mobile communication network when it is
the public mobile communication service outgoing call, and the outgoing call is transferred to
the mobile gateway 112 to provide the private mobile communication service when it is the
private mobile communication service outgoing call.

For example, when a user input a phone number “#212” through the wireless terminal,
it is determined that the pBSC 113 wishes to use the private mobile communication service

since it includes an identifier “#” indicating that the user wishes to use the private

H:\deboram\keep\specifications\2004200579.doc 9/03/06



10 Mar 2006

2004200579

- 29 -
mobile communication service, and a speech request signal including the phone number “212”
is transmitted to the mobile gateway 112 and it is possible to talk to an extension subscriber of
“212”,

When the user inputs a phone number “#02-212-8866”, the pBSC 113 determines that
the user wishes to use the private mobile communication service since the number includes the
identifier ‘#’ indicating that the user wishes to use the private mobile communication service,
and the pBSC 113 transmits a speech request signal including a phone number “02-212-8866”
to the mobile gateway 112 and makes it possible for speech to a public phone network
subscriber of “02-212-8866” through a public phone network using the wired exchange 111.

When the user inputs a phone number “#016-212-8866”, the pBSC 113 determines that
the user wishes to use the private mobile communication service since the number includes the
identifier ‘#’ indicating that the user wishes to use the private mobile communication service,
and the pBSC 113 transmits a speech request signal including the phone number “016-212-
8866” to the mobile gateway 112 and makes it possible for speech to a public mobile
communication service subscriber of “016-212-8866” through the public mobile
communication network by way of a public phone network using the wired exchange 111.
Identifiers other than ‘#’ can also be used.

The pBSC 113 includes an MIN number (for example, 016-AAA-BBBB) with which a
public mobile communication network has endowed in an arbitrary wireless terminal, and a

database 113b (included for example a memory 113a) with respect to a virtual wired phone
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number (for example, 02-CCC-DDDD) with which its wireless terminal was endowed, as
shown in FIG. 5.

That is, the database 113b stores information indicating whether a virtual wired number
exists in each of the MIN numbers of an arbitrary wireless terminal, and its wired number
information in the case that there is the corresponding virtual wired number.

For example, when a field indicating whether there is a virtual wired number is
established with 0, it means that there is no virtual wired number, and when the field is
established with 1, it means that there is a virtual wired number corresponding to the MIN
number and the virtual wired number corresponding to it is stored.

Accordingly, even in the case that the virtual wired phone number in the mobile
gateway 112 is called, it is possible to call the corresponding wireless terminal.

On the other hand, when an arbitrary wireless terminal requests an outgoing service
through the pBTS 210, it can be divided into two cases in large part.

Firstly, there may be a case that an outgoing is requested using a private mobile
communication service. In this case, as the MIN number with which a public mobile
communication network was endowed is carried using a caller ID transferred from the pBTS
210, the caller ID is transformed into a virtual wired phone number with reference to the
database 113b shown in FIG. 5, and sent out through the mobile gateway 112 and wired
exchange 111.

In the case of not using the private mobile communication service, as the MIN number

with which the public mobile communication network was endowed is carried using a
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caller ID transferred from the pBTS 210, the caller ID is transferred to the BSC 40 of the
public mobile communication network as it is.

Also, the pPBSC 113 manages a database 113c (included for example in memory 113a)
for the multiple terminating services. That is, the pBSC 113 manages the database 113c with
respect to a wired phone number (for example, 02-XXX-YYYY) whose multiple terminating
function among the wired phone terminals installed in a house is established and the virtual
wired phone number with which the wireless terminal was simultaneously endowed when
calling the corresponding wired phone number.

Accordingly, in the case that the mobile gateway 112 queries a virtual wired phone
number which is multiply established with respect to the wired phone number (for example,
02-XXX-YYYY) which was registered in the multiple terminating service, a virtual phone
number (02-CCC-DDDD) which is linked to the wired phone number is found by searching for
the corresponding wired phone number (for example, 02-XXX-YYYY) in the database, and a
response can be made to the mobile gateway 112.

That 1s, the databases ( 112b and 113c) are constructed in each of the mobile gateway
112 and pBSC 113 for the multiple terminating services. The database 112b (included for
example in memory 112a) which is constructed in the mobile gateway 112 stores information
on whether an arbitrary wired phone number is multiply terminated and the virtual wired phone
number with which each wireless terminal was endowed.

On the other hand, the database 113c¢ (included for example in memory 113a) which is
constructed in the pBSC 113 stores information on an arbitrary wired phone number in which a

multiple terminating function is established and a virtual wired phone number of the
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wireless terminal which will be called in the multiple terminating in the wired phone number.
The databases 113c and 113b can also be a single database.

In the wired and wireless interconnecting apparatus 100 constructed as described
above, it is possible not only to make the wired phone service with respect to the wired phone
terminal, but also to terminate a call to an assigned wired terminal when making a call of the
virtual wired phone.

In addition, it is possible to make both wired and wireless calls simultaneously in the
mobile gateway 112 when the wired phone is called, and terminate the call to a desired
terminal.

In the case that a call for the virtual wired phone is made in the PSTN 10, the wired
exchange 111 makes a call to the mobile gateway 112. The mobile gateway 112 makes a call
to the wireless terminal in the mobile zone 200 through the pBSC 113 and pBTS 210
corresponding to the virtual wired phone number.

When a terminating response comes from the wireless terminal, the call is connected.
When the terminating response does not come, the service is ended according to a wired phone
service process.

FIG. 6 is a diagram showing a process of making a call to corresponding wired phone
or wireless phone when making a call to the wired phone in the system for interconnecting the
wired and wireless phone services shown in FIG. 3.

With reference to a terminating path (P1, P2) shown in FIG. 3, a terminating process

will be explained.
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In the case that an arbitrary subscriber terminal 11 makes a call to an arbitrary wired
phone number through the PSTN 10, the wired exchange 111 is called the corresponding wired
phone number through the PSTN 10 (S1) and determines whether the called phone number is
the wired subscriber number or not (S2). As a result of the determination, in the case that the
called phone number is the wired subscriber number, it is transferred to the mobile gateway
112 through the wired subscriber circuit (S3). On the other hand, in the case that it is not the
wired subscriber number as a result of the determination, a virtual subscriber circuit distributed
to the wireless terminal is selected and transferred to the mobile gateway 112 (S4).

The mobile gateway 112 analyzes the phone number transferred from the wired
exchange 111. First of all, the mobile gateway 112 determines whether the corresponding
phone number in the database 112b shown in FIG. 4 which is owned by the gateway 112 is a
multiple terminating number or not (S5). As a result of the determination, in the case that it is
not the multiple terminating number, the call is distributed to the wired subscriber (S6). Then,
the wired terminal 250 responds to the distribution (S7).

On the other hand, if the corresponding number is the multiple terminating number as a
result of the determination, the call is distributed to the wired subscriber at first (S8)(P1).
Moreover, the virtual wired phone number assigned to the corresponding wired number is
requested to the pBSC 113 (S9). The reason why the mobile gateway 112 requests the virtual
wired phone number to the pBSC 113 is that the database 112b of the mobile gateway 112
stores information indicating only whether the multiple terminating for an arbitrary wired

terminal is established or not.
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Since the pBSC 113 stores direct information with respect to the corresponding
wireless terminal to which the multiple terminating is established for the wired number, the
mobile gateway 112 requests the virtual wired phone number corresponding to the wireless
terminal which is multiply terminated to the pBSC 113 from the mobile gateway 112,

Accordingly, the pBSC 113 searches for the virtual number with respect to the
corresponding wired phone number in its database and provides the mobile gateway 112 with
the virtual number. The mobile gateway 112 distributes the call to the corresponding wireless
terminal 220 through the pBSC 113 and pBTS 210 (S10)(P2). Accordingly, one of the wired
terminal 250 and the wireless terminal 220 responds to the distribution (S11). Also, the
terminating service can be provided anywhere in the mobile zone 200 with the wireless
terminal when the wireless terminal does not respond to the distribution.

On the other hand, when it is determined whether the called phone number is the wired
subscriber number (S2), in the case that the called phone number is not the wired subscriber
number, the mobile gateway 112 distributes the call to the corresponding wireless terminal
through the pBSC 113 and pBTS 210 (S12) after selecting the virtual subscriber circuit
distributed to the wireless terminal and transferring the circuit to the mobile gateway 112 (S4).
Accordingly, the corresponding wireless terminal 220 responds to the distribution (S13).

FIG. 7 is a diagram showing a process in which a wireless terminal subscriber makes a
call to an external subscriber, FIG. 8 is a diagram showing a process in which a wireless
terminal subscriber makes a call to an internal subscriber, and FIG. 9 is a flow chart in which a

wireless terminal subscriber makes a call to an external subscriber or an internal subscriber.
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With reference to a terminating path (P3) of FIG. 7 and a terminating path (P4) of FIG.
8, a terminating process of FIG. 9 is explained.

The wireless terminal 220 (for example, 016-AAA-BBBB) makes a call to the other
party’s number (for example, 031-ZZZ-ZZ7ZZ, or 02-XXX-XXXX) (S21). The outgoing call
generated in the wireless terminal 220 is transferred to the mobile gateway 112 through the
pBTS 210 and pBSC 113 (S22).

At this time, the pBSC 112 changes a caller ID (016-AAA-BBBB) with which the
wireless terminal is endowed to the virtual wired number (for example, 02-CCC-DDDD)
(823). Here, the change of the caller ID is performed with reference to the database 113b of
FIG. 5.

The mobile gateway 112 determines whether the outgoing number sent out from the
wireless terminal is an external outgoing number or not (S24). In the case that it is the external
outgoing number, the call is stored in a message and transferred to the wired exchange 111
(S25). The wired exchange 111 makes a call to an external subscriber of the corresponding
phone number through the PSTN 10 (P3)(S26).

On the other hand, it is determined that the outgoing number is not the external
outgoing number when the mobile gateway 112 determines whether the outgoing number sent
out from the wireless terminal is the external outgoing number or not, the internal subscribers
220, 240 and 260 in the mobile zone 200 are called (P4)(S27).

At this time, an accounting process can be performed through accounting equipment
(not shown) connected to the wired exchange 111. Here, a speech between the internal

subscribers performed in the wired and wireless interconnecting apparatus 100 within the
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mobile zone 200 is not specially charged and can be freely operated. In such a case, the
internal subscribers can make a speech with one another without charging for the speech.

FIGS. 10 and 11 are diagrams showing a process in which an incoming call is re-routed
when the mobile zone has nothing (i.e., no existence of the subscriber in mobile zone 200
while there is no response of the wired terminal or wireless terminal in the mobile zone 200).

The re-routing process of FIG. 11 will be explained with reference to the terminating
path (PS, P6 and P7A) of FIG. 10.

In the case that an arbitrary external subscriber terminal 11 makes a call to an arbitrary
wired phone number through the PSTN 10, the wired exchange 111 is called the corresponding
wired phone number through the PSTN 10 and determines whether the called phone number is
the wired subscriber number or not (S31). As a result of the determination, in the case that the
called phone number is the wired subscriber number, it is transferred to the mobile gateway
112 through the wired subscriber circuit (S832). On the other hand, in the case that the called
phone number is not the wired subscriber number as a result of the determination, the virtual
subscriber circuit distributed to the wireless terminal is selected and transferred to the mobile
gateway 112 (S833).

The mobile gateway 112 analyzes a phone number transferred from the wired exchange
111. At this time, the mobile gateway 112 has the database 112b shown in FIG. 4. The mobile
gateway 112 determines whether the corresponding phone number in the database is a multiple
terminating number or not (S34). As a result of the determination, in the case that the

corresponding phone number is not the multiple terminating number, since it is the case of
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only the wired phone terminal being called, the call is distributed to the wired subscriber (S35).
On the other hand, as a result of the determination in S34, in the case that the corresponding
phone number is the multiple terminating number, the call is distributed to the wired subscriber
at first (S36). Next, the mobile gateway 112 requests a virtual number to the pBSC 113, and
the virtual number for the corresponding wired phone number is provided from the pBCS 113
and the call is distributed to the corresponding wireless terminal 220 through the pBSC 113
and pBTS 210 (S37). On the other hand, in the case that the mobile gateway 112 receives the
wired phone number through the virtual subscriber circuit distributed to the wireless terminal,
it distributes the call to the corresponding wireless terminal through the pBSC 113 and pBTS
210.

Next, in the case that at least one of the wired terminal 250 and the wireless terminal
220 responds in the mobile zone 200, the call is processed according to the response, and it is,
otherwise, determined whether there exists the subscriber in the mobile zone 200 (S38). In the
case that there does not exist the subscriber in the mobile zone 200 as the response of the wired
terminal or wireless terminal does not exist in the mobile zone 200, the mobile gateway 112
makes a call to the wireless terminal 50a in the public mobile communication network through
the BTS 50 in the public mobile communication network by way of the wired exchange 111
and the PSTN 10 and CDMA network 20. On the other hand, in the case that there is no
response even when the subscriber exists in the mobile zone 200, a voice information message

such as “Please call again since the subscriber is not available now” may be transmitted (S40).

The second embodiment
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FIG. 12 is a system block diagram for explaining a concept of a system for
interconnecting wired and wireless phone services in accordance with another embodiment of a
wired and wireless interconnecting apparatus shown in FIG. 2.

Referring to FIG. 12, the wired and wireless interconnecting apparatus 100 includes a
wired exchange 121, a mobile gateway 122 and a pBSC 123.

Since an explanation for the mobile zone 200 including the pBTS 210 in the drawing
was previously provided, it may be omitted.

The embodiment is an example that the mobile gateway 122 is used as an exchange for
Tandem and the PSTN 10 is connected to a trunk of the mobile gateway 122 through NO.7
signaling.

The wired exchange 121 is a system providing subscribers except the mobile zone 200
with a service of the wired phone network, and the mobile gateway 122 is a system processing
a call generated to the wired and wireless subscribers in the mobile zone 200.

That is, the mobile gateway 122 performs a process of the call for the wired phone
network service and the mobile communication service to the wired and wireless subscribers
220 to 270 in the mobile zone 200, and the wired exchange 121 is a system providing a wired
subscriber (not shown) except the mobile zone 200 with the wired phone service.

For example, in the case that a telephone station is installed for a large scale of an
apartment complex, there may exist a wired and wireless subscriber who resides in an
apartment complex located in the mobile zone 200 where the pBTS 210 is installed and the
mobile communication service can be provided by the pBTS 210, and a wired phone service

subscriber who resides in an apartment complex located outside the mobile zone 200 where the
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pBTS 210 is not installed and so the mobile communication service cannot be provided, and
only general wired phone service can be provided.

In the case of the large scale apartment complex, as the number of the subscriber is
increased, there is a case that it is not permitted to provide a subscriber in the mobile zone 200
and a subscriber outside the mobile zone 200 in one mobile gateway 122 with a wired phone
service due to a capacity of an exchange.

Accordingly, in the case of the wired and wireless phone subscriber in the mobile zone
200, the corresponding communication service is provided by the mobile gateway 122, and in
the case of the subscriber outside the mobile zone 200, the corresponding communication
service is provided by the separate wired exchange 121.

Therefore, in the case that there is a call to an arbitrary wired phone number through the
PSTN 10, the mobile gateway 122 determines whether the phone number is an incoming call
for its extension subscriber. In addition, as a result of the determination, in the case that the
phone number is not the extension incoming call, for example, a subscriber phone number
outside the mobile zone 200, it is a Tandem call, and this call is transferred to the wired
exchange 121 and then the corresponding service is provided in the wired exchange 121.

The pBSC 123 connects the mobile gateway 122 to the pBTS 210, and is also
connected to the BSC 40 of the public mobile communication network for the general public
mobile communication service.

That is, in the case that the mobile gateway 122 assigns the wired phone number with
respect to an arbitrary subscriber for the wired phone service, it directly connects the SLC

interface to which the wired phone number is assigned to the wired phone terminal 250 through
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a telephone line. Accordingly, in the case that the wired phone terminal 250 hooks off its
receiver for a speech, it hears a dial tone provided in the mobile gateway 122.

Also, as the mobile gateway 122 provides its extension subscriber with the wired phone
service, each subscriber can be assigned the wired phone number to the extent that the SLC
interface can afford it.

Here, the wired phone number may be a general phone number which is connected to
the wired phone terminal 250 in its end, and may be a virtual wired phone number which is not
connected to the wired phone terminal 250 and is assigned only the phone number.

On the other hand, the mobile gateway 122 is connected to the pBSC 123 through an
E1 signaling, and performs a function to interconnect a mobile communication service of the
pBSC 123.

For doing that, the mobile gateway 122 has a database 122b (included in for example a
memory 122a) for the wired phone number. That is, this database 122b stores information
indicating whether each phone nurﬂber is a virtual phone number, and whether each phone
number has been registered in the multiple terminating service.

For example, when a field indicating whether each phone number is a virtual phone is
established with 0, it means that the phone number is a wired phone number connected to the
wired terminal, and when the field is filled with 1, it means that the phone number is a virtual
phone number of the wireless terminal.

On the other hand, when a field indicating whether the multiple terminating service is
established is filled with 0, it means that the service is restricted to an existing service which

makes a call to the wired terminal corresponding to the corresponding wired phone number,
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and when the field is filled with 1, it means that the service is registered in a service which can
perform the multiple terminating service.

Accordingly, in the case that an arbitrary wired phone number to which the multiple
terminating service is registered is called, the mobile gateway 122 requests its information to
the pBSC 123 as detailed information on the virtual wired phone number which corresponds to
a wireless terminal to be called simultaneously with the wired phone number is needed.

When information on the virtual phone number of the wireless terminal connected to
the corresponding wired phone number is received from the pBSC 123, the corresponding
virtual phone number is found in its database and the wireless terminal corresponding to its
virtual phone number is called through the pBSC 123 and pBST 210.

On the other hand, the mobile gateway 122 transfers the outgoing number and a caller
ID of the wireless terminal which is received from the corresponding wireless terminal, and
makes a call to the subscriber of the corresponding outgoing number, when the mobile gateway
122 receives outgoing service request from an arbitrary terminal through the pBSC 123.

At this time, the caller ID of the wireless terminal transferred to the mobile gateway
122 becomes the virtual wired phone number (for example, 02-CCC-DDDD) with which its
wireless terminal is endowed.

Here, the subscriber of the outgoing call may be an internal subscriber of the mobile
gateway 122, and an external subscriber who can be called through the PSTN 10.

The pBSC 123 performs functions corresponding to the BSC in the public mobile

communication system, that is, a wireless link control and a handoff.
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The pBSC 123 controls the pBTS 210 to perform a call process of the subscriber in
order to support the public mobile communication network and private mobile communication
network services and an analysis of the supplementary service, and to process all sorts of
interfaces for interconnecting to the mobile gateway 122.

For doing that, in the case of receiving a private mobile communication service, the
wireless terminal subscriber adds identification information established in advance to the
outgoing phone number in order to discriminate the services.

Accordingly, the pBSC 123 discriminates whether the outgoing call requires a public
mobile communication service or a private mobile communication service using this
identification information.

That 1is, it is determined whether the outgoing call of the wireless terminal transferred
from the pBTS 210 is the outgoing call requesting the public mobile communication service or
the outgoing call requesting the private mobile communication service, and the outgoing call is
transparently bypassed to the BSC 40 of the public mobile communication network when it is a
public mobile communication service outgoing call, and the outgoing call is transferred to the
mobile gateway 122 to provide the private mobile communication service when it is the private
mobile communication service outgoing call.

For example, when a user input a phone number “#212” through the wireless terminal,
it is determined that the pBSC 123 wishes to use a private mobile communication service since
it includes an identifier “#” indicating that the user wishes to use the private mobile

communication service, and a speech request signal including a phone number “212” is
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transmitted to the mobile gateway 122 and it is possible to talk to an extension subscriber of
“212”,

When the user inputs a phone number “#02-212-8866”, the pBSC 123 determines that
the user wishes to use the private mobile communication service since the number includes an
identifier ‘#’ indicating that the user wishes to use the private mobile communication service,
and the pBSC 123 transmits a speech request signal including a phone number “02-212-8866”
to the mobile gateway 122 and makes it possible for speech to a public phone network
subscriber of “02-212-8866” through the PSTN 10.

When the user inputs a phone number “#016-212-8866”, the pBSC 123 determines that
the user wishes to use a private mobile communication service since the number includes an
identifier ‘#’ indicating that the user wishes to use the private mobile communication service,
and the pBSC 123 transmits a speech request signal including the phone number “016-212-
8866” to the mobile gateway 122 and makes it possible to speech to a public mobile
communication service subscriber of “016-212-8866” through the public mobile
communication network by way of the PSTN 10. Identifiers other than ‘#’ can also be used.

The pBSC 123 includes a MIN number (for example, 016-AAA-BBBB) with which a
public mobile communication network has endowed in an arbitrary wireless terminal, and a
database 123b (included for example in memory 123a) with respect to a virtual wired phone
number (for example, 02-CCC-DDDD) with which its wireless terminal was endowed, as

shown in FIG. 5.
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That is, the database stores information indicating whether a virtual wired number
exists in each of the MIN numbers of an arbitrary wireless terminal, and its wired number
information in the case that there is the corresponding virtual wired number.

For example, when a field indicating whether there is a virtual wired number is
established with 0, it means that there is no virtual wired number, and when the field is
established with 1, it means that there is a virtual wired number corresponding to the MIN
number and the virtual wired number corresponding to it is stored.

Accordingly, even in the case that the virtual wired phone number in the mobile
gateway 122 is called, it is possible to call the corresponding wireless terminal.

On the other hand, when an arbitrary wireless terminal requests an outgoing service
through the pBTS 210, it can be divided into two cases in large part.

Firstly, there may be a case that an outgoing is requested using a private mobile
communication service. In this case, as the MIN number with which a public mobile
communication network was endowed is loaded using a caller ID transferred from the pBTS
210, the caller ID is transformed into a virtual wired phone number with reference to the
database 123b shown in FIG. 5, and sent to the mobile gateway 122 .

In the case of not using the private mobile communication service, as the MIN number
with which the public mobile communication network was endowed is carried using a caller ID
transferred from the pBTS 210, the caller ID is transferred to the BSC 40 of the public mobile
communication network as it is.

Also, the pBSC 123 manages a database 123c (included for example in memory 123a)

for the multiple terminating services. That is, the pBSC 113 manages the database with
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respect to a wired phone number (for example, 02-XXX-YYYY) whose multiple terminating
function among the wired phone terminals installed in a house is established and the virtual
wired phone number with which the wireless terminal was simultaneously endowed when
calling the corresponding wired phone number. The database 123¢ can also be combined into
database 123b.

Accordingly, in the case that the mobile gateway 122 queries a virtual wired phone
number which is multiply established with respect to the wired phone number (for example,
02-XXX-YYYY) which was registered in the multiple terminating service, a virtual phone
number (02-CCC-DDDD) which is linked to the wired phone number is found by searching for
the corresponding wired phone number (for example, 02-XXX-YYYY) in the database, and a
response can be made to the mobile gateway 122.

That is, databases (122b and 123c¢) are constructed in each of the mobile gateway 122
and pBSC 123 for the multiple terminating services. The database 122b which is constructed
in the mobile gateway 122 stores information on whether an arbitrary wired phone number is
multiply terminated and the virtual wired phone number with which each wireless terminal was
endowed.

On the other hand, the database 123c which is constructed in the pBSC 123 stores
information on an arbitrary wired phone number in which a multiple terminating function is
established and a virtual wired phone number of the wireless terminal which will be called in
the multiple terminating in the wired phone number.

In the wired and wireless interconnecting apparatus 100 constructed as described

above, it is possible not only to make the wired phone service with respect to the wired phone
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terminal, but also to terminate a call to an assigned wired terminal when making a call of the
virtual wired phone. Additionally, it is possible to make both wired and wireless calls
simultaneously in the mobile gateway 122 when the wired phone is called, and terminate the
call to a desired terminal.

In the case that a call for the virtual wired phone is made in the PSTN 10, the mobile
gateway 122 makes a call to the wireless terminal in the mobile zone 200 through the pBSC
123 and pBTS 210 corresponding to the virtual wired phone number.

When an incoming call response comes from the wireless terminal, the call is
connected. When the incoming call response does not come, the service is ended according to
a wired phone service process.

FIGS. 13 and 14 are diagrams showing a process in which a wired phone and a wireless
terminal are simultaneously called when a wired phone is called.

With reference to incoming call paths (P7B, P8) shown in FIG. 13 and a flow chart
shown in FIG. 14, an incoming process will be explained.

In the case that an arbitrary subscriber terminal 11 makes a call to an arbitrary wired
phone number through the PSTN 10, the mobile gateway 122 receives the corresponding wired
phone number through the PSTN 10 and determines whether the called phone number is an
incoming call number for an extension subscriber in the mobile gateway 122 (S101). As a
result of the determination, in the case that the called phone number is not the extension
incoming call, it is a Tandem call and is transferred to the wired exchange 121 (S102). On the
other hand, in the case that the called phone number is an extension incoming call, the mobile

gateway 122 analyzes the phone number transferred from the PSTN 10. At this time, the
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mobile gateway 122 realizes whether the corresponding phone number is a wired phone
number, and whether the corresponding phone number is a multiple terminating number
through the database 122b shown in FIG. 4.

First of all, it is determined whether the corresponding phone number is a wired
subscriber phone number (S103). In case that the corresponding phone number is not the
wired subscriber number, the phone number is a wireless subscriber number so that a virtual
number is requested from the pBSC 123 and the virtual number is provided by the pBSC 123.
In addition, a call is distributed to the corresponding wireless terminal 220 through the pBSC
123 and pBTS 210 (S104). Then, the corresponding wireless terminal 220 responds to the
distribution (S105).

On the other hand, as a result of the determination of step S103, in the case that the
corresponding phone number is a wired subscriber number, it is determined whether the
subscriber number is a phone number which is established for the wired and wireless multiple
terminating (S106). As a result of the determination of step S106, in the case that the
subscriber number is not the multiple terminating number, the call is distributed to the wired
subscriber (S107). Accordingly, the wired terminal 250 responds to the distribution (S108).
However, in the case of the multiple terminating number, the call is distributed to the wired
subscriber at first (S109). Moreover, the virtual number is requested to the pPBSC 123 and the
virtual number is provided from the pBSC 123, and the call is distributed to the corresponding
wireless terminal 220 through the pBSC123 and pBTS 210 (S110). Then, one of the wired

terminal 250 and the wireless terminal 220 responds to the distribution, accordingly (S111).
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FIG. 15 is a diagram showing a process of making a call to an external subscriber by a
wireless terminal subscriber, FIG. 16 is a diagram showing a process of making a call to an
internal subscriber by a wireless terminal subscriber, and FIG. 17 is a flow chart showing a
process of making a call to an external subscriber or internal subscriber by a wireless terminal
subscriber.

With reference to an incoming call path P9 of FIG. 15 and an incoming path P10 of
FIG. 16, a process of incoming call of FIG. 17 will be explained.

A number of the other’s party (for example, 031-ZZZ-ZZZZ, or 02-XXX-XXXX) is
called in the wireless terminal 220 (for example, 016-AAA-BBBB) (S121). An outgoing call
generated in the wireless terminal 220 is transferred to the mobile gateway 122 through the
pBTS 210 and pBSC 123 (S122).

At this time, the pBSC 123 changes a caller ID (016-AAA-BBBB) with which a
wireless terminal is endowed into a virtual wired number (for example, 02-CCC-DDDD) with
which the wireless terminal is endowed (S123).

The mobile gateway 122 determines whether the outgoing number sent from the
wireless terminal is an external outgoing call number (S124). As a result of the determination
in S124, in the case of the external outgoing call number, the external subscriber of the
corresponding phone number is called through the PSTN 10 (S125).

On the other hand, when it was determined whether the outgoing number is the external
outgoing number in the mobile gateway 122, in the case that the outgoing number is not the
external outgoing number as a result of the determination, the internal subscribers 220, 240,

and 260 in the mobile zone 200 are called (P10)(S126).
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At this time, an accounting process is performed using accounting equipment (not
shown) connected to a Tandem mobile gateway 122.
Here, a speech between the internal subscribers performed in the wired and wireless
interconnecting apparatus 100 in the mobile zone 200 may not be charged and operated freely.

In such a case, the subscriber can make a speech between the internal subscribers without a

separate accounting.

FIGS. 18 and 19 are diagrams showing a process of re-routing an incoming call when a
mobile zone has nothing.

With reference to incoming call paths P11, P12 and P13 of FIG. 18, a re-routing
process of FIG. 19 will be explained.

In the case that an arbitrary subscriber terminal 11 makes a call to an arbitrary wired
phone number through the PSTN 10, the mobile gateway 122 receives the corresponding wired
phone number through the PSTN 10 and determines whether the called phone number is the
incoming call number for the extension subscriber in the mobile gateway 122 (S131). As a
result of the determination in S131, in the case that called phone number is not the extension
incoming call number, the called phone number is a Tandem call number and transferred to the
wired exchange (S132).

On the other hand, in the case that the called phone number is an extension incoming
call number, the mobile gateway 122 analyzes a phone number transferred from the PSTN 10.
At this time, the mobile gateway 122 realizes whether the corresponding phone number is a
wired phone number, and whether the corresponding phone number is a multiple terminating

number, through its database.
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First of all, it is determined whether the corresponding phone number is the wired
phone number (S133). As a result of the determination, in the case of the wired subscriber
number, it is determined whether the wired subscriber number is a phone number which is
established for a wired and wireless multiple terminating (S134). As a result of the
determination, in the case that the wired subscriber number is not the multiple terminating
number, the call is distributed to only the wired subscriber and this state is stayed until the
corresponding wired terminal responds to the state (S135). On the other hand, as a result of the
determination, in the case of the multiple terminating number, the call is distributed to the
wired subscriber at first (S136). Moreover, a virtual number is requested to the pBSC 123 and
the virtual number is provided from the pBSC 123, and the call is distributed to the
corresponding wireless terminal 220 through pBSC 123 and pBTS 210 (S137). By the way, in
the case that the mobile gateway 122 receives a wired phone number through the virtual
subscriber circuit distributed to the wireless terminal, it distributes the call to the corresponding
wireless terminal 220 through the pBSC 123 and pBTS 210.

Next, in the case that at least one of the wired terminal 250 and the wireless terminal
220 responds to the state in the mobile zone 200, the call is processed according to the
response. In the case of no response, it is determined whether a subscriber exists in the mobile
zone 200 (S138). In the case that it is determined that the subscriber does not exist in the
mobile zone 200 as there is no response of the wired terminal 250 or wireless terminal 220 in
the mobile zone 200, the mobile gateway 122 makes a call to the wireless terminal 50a in the
public mobile communication network through the BTS 50 existed in the public mobile

communication network using the PSTN 10 and CDMA network 20 (S139). In the case that
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there is no response even when the subscriber exists in the mobile zone 200, a voice

information message “Please call again since the subscriber is not available now” may be

transmitted (S140).

The third embodiment

FIG. 20 is a system block diagram for explaining a concept of a system for
interconnecting wired and wireless phone services in accordance with yet another embodiment
of a wired and wireless interconnecting apparatus shown in FIG. 2.

Referring to FIG. 20, the wired and wireless interconnecting apparatus 100 includes a
group exchange 131 performing a wired exchange function and a mobile gateway function, and
a private base station controller pBSC 132.

Since an explanation for the mobile zone 200 including the pBTS 210 in the drawing
was previously provided, it may be omitted.

The group exchange 131 is a system performing a call process of wired phone network
and mobile communication services for wired and wireless subscribers 220 to 270 in the
mobile zone 200, and providing subscribers (not shown) outside the mobile zone 200 with a
wired phone service.

For example, in the case that the exchange is installed in a small sized apartment
complex, the pBTS 210 is installed and the wired and wireless phone interconnecting service is
provided to the wired and wireless subscribers who reside in an apartment placed in the mobile
zone 200 which is provided with the wireless service by the pBTS 210, and the general wired
phone service is provided to the wired phone service subscribers who reside in an apartment
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placed outside the mobile zone 200 which is not provided with the mobile communication
service by the BTS210.

The pBSC 132 connects the group exchange 131 to the pBTS 210, and is connected to
the BSC 40 of the public mobile communication network for a general public mobile
communication service.

In the embodiment, functions of the mobile gateway and wired exchange are embodied
in one group exchange 131, wherein the PSTN 10 is connected to a trunk of the group
exchange 131 through the NO. 7 signaling.

The wired exchange 111 is connected to each of the wired phone terminals 230, 250
and 270 through the extension Subscriber Line Card (SLC) interface using a telephone line.

That is, in the case that the group exchange 131 assigns the wired phone number to an
arbitrary subscriber for the wired phone service, the SLC interface to which the wired phone
number is assigned is directly connected to the wired phone terminal 250 of the subscriber
through the telephone line. Accordingly, the wired phone terminal 250 hears a dial tone
provided by the group exchange 131 when a receiver is hooked off for a speech.

Also, as the group exchange 131 provides its extension subscriber with the wired phone
service, the wired phone number is assigned to each subscriber to the extent that the SLC
interface can afford it.

Here, the wired phone number may be a general phone number which is connected to
the wired phone terminal 250 in its end, and may be a virtual wired phone number which is not

connected to the wired phone terminal 250 and is assigned only a phone number.
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On the other hand, the group exchange 131 is connected to the pPBSC 132 through an
El signaling, and performs a function to interconnect a mobile communication service of the
pBSC 132.

For doing that, the group exchange 131 has a database 131b ( included in memory 131a
for example) for the wired phone number. That is, this database 131b stores information
indicating whether each phone number is a virtual phone number, and whether each phone
number has been registered in the multiple terminating service, as shown in FIG. 4.

For example, when a field indicating whether each phone number is the virtual phone is
established with 0, it means that the phone number is a wired phone number connected to the
wired terminal, and when the field is filled with 1, it means that the phone number is a virtual
phone number of the wireless terminal.

On the other hand, when a field indicating whether the multiple terminating service is
established is filled with 0, it means that the service is restricted to an existing service which
makes a call to the wired phone terminal corresponding to the corresponding wired phone
number, and when the field is filled with 1, it means that the service is registered in a service
which can perform the multiple terminating service.

Accordingly, in the case that an arbitrary wired phone number to which the multiple
terminating service is registered is called, the group exchange 131 requests its information to
the pBSC 132 as detailed information on the virtual wired phone number which corresponds to
a wireless terminal to be called simultaneously with the wired phone number is needed.

When the information on the virtual phone number of the wireless terminal connected

to the corresponding wired phone number is received from the pBSC 132, the
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corresponding virtual phone number is found in its database and the wireless terminal
corresponding to its virtual phone number is called through the pBSC 132 and pBST 210.

On the other hand, the group exchange 131 transfers the outgoing number and a caller
ID of the wireless terminal received from the corresponding wireless terminal and makes a call
to the subscriber of the corresponding outgoing number, the group exchange 131 receives
outgoing service request from an arbitrary terminal through the pBSC 132.

At this time, the caller ID (identification) of the wireless terminal transferred to the
group exchange 131 becomes the virtual wired phone number (for example, 02-CCC-DDDD)
with which its wireless terminal is endowed.

Here, the subscriber of the outgoing call may be an internal subscriber of the group
exchange 131, and an external subscriber who can be called through the PSTN 10.

The pBSC 132 performs functions corresponding to the BSC in the public mobile
communication system, that is, a wireless link control and a handoff.

The pBSC 132 controls the pBTS 210 to perform a call process of the subscriber in
order to support the public mobile communication network and private mobile communication
network services and an analysis of the supplementary service, and to process all sorts of
interfaces for interconnecting to the group exchange 131.

For doing that, in the case that the wireless terminal subscriber wishes to receive a
private mobile communication service, the subscriber adds identification information

established in advance to the outgoing phone number in order to discriminate the services.
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Accordingly, the pBSC 132 discriminates whether the outgoing call requires a public
mobile communication service or a private mobile communication service using this
identification information.

That is, it is determined whether the outgoing call of the wireless terminal transferred
from the pBTS 210 is the outgoing call requesting the public mobile communication service or
the outgoing call requesting the private mobile communication service, and the outgoing call is
transparently bypassed to the BSC 40 of the public mobile communication network when it is a
public mobile communication service outgoing call, and the outgoing call is transferred to the
group exchange 131 to provide the private mobile communication service when it is the private
mobile communication service outgoing call.

For example, when a user inputs a phone number “#212” through the wireless terminal,
it is determined that the pBSC 132 wishes to use a private mobile communication service since
it includes an identifier “#” indicating that the user wishes to use the private mobile
communication service, and a speech request signal including a phone number “212” is
transmitted to the group exchange 131 and it is possible to talk to an extension subscriber of
“212”.

When the user inputs a phone number “#02-212-8866”, the pBSC 132 determines that
the user wishes to use the private mobile communication service since the number includes an
identifier ‘#’ indicating that the user wishes to use the private mobile communication service,
and the pBSC 132 transmits a speech request signal including a phone number “02-212-8866”
to the group exchange 131 and makes it possible to speech to a public phone network

subscriber of “02-212-8866” through the PSTN 10.
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When the user inputs a phone number “#016-212-8866”, the pBSC 132 determines that
the user wishes to use a private mobile communication service since the number includes an
identifier ‘#’ indicating that the user wishes to use the private mobile communication service,
and the pBSC 132 transmits the speech request signal including the phone number “016-212-
8866” to the group exchange 131 and makes it possible to speech to a public mobile
communication service subscriber of “016-212-8866” through the public mobile
communication network by way of the PSTN 10. Identifiers other than ‘#’ can also be used.

The pBSC 132 includes a MIN number (for example, 016-AAA-BBBB) with which a
public mobile communication network has endowed in an arbitrary wireless terminal, and a
database 132b (included in a memory 132a for example) with respect to a virtual wired phone
number (for example, 02-CCC-DDDD) with which its wireless terminal was endowed, as
shown in FIG. 5.

That is, the database stores information indicating whether a virtual wired number
exists in each of the MIN number of an arbitrary wireless terminal, and its wired number
information in the case that there is the corresponding virtual wired number.

For example, when a field indicating whether there is a virtual wired number is
established with 0, it means that there is no virtual wired number, and when the field is
established with 1, it means that there is a virtual wired number corresponding to the MIN
number and the virtual wired number corresponding to it is stored.

Accordingly, even in the case that the virtual wired phone number in the group

exchange 131 is called, it is possible to call the corresponding wireless terminal.
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On the other hand, when an arbitrary wireless terminal requests an outgoing service
through the pBTS 210, it can be divided into two cases in large part.

Firstly, there may be a case that an outgoing is requested using a private mobile
communication service. In this case, as the MIN number with which a public mobile
communication network was endowed is carried using a caller ID transferred from the pBTS
210, the caller ID is transformed into a virtual wired phone number with reference to the
database 132b shown in FIG. 5, and sent to the group exchange 131.

On the other hand, in the case of not using the private mobile communication service,
as the MIN number with which the public mobile communication network was endowed is
carried using a caller ID transferred from the pBTS 210, the caller ID is transferred to the BSC
40 of the public mobile communication network as it is.

Also, the pBSC 132 manages a database 132¢ (included in for example the memory
132a) for the multiple terminating services. That is, the pBSC 132 manages the database 132¢
with respect to a wired phone number (for example, 02-XXX-YYYY) whose multiple
terminating function was established among the wired phone terminals installed in a house and
the virtual wired phone number with which the wireless terminal to be simultaneously called
when calling the corresponding wired phone number was endowed.

Accordingly, in the case that the group exchange 131 queries a virtual wired phone
number which is multiply established with respect to the wired phone number (for example,
02-XXX-YYYY) which was registered in the multiple terminating service, a virtual phone

number (02-CCC-DDDD) which is linked to the wired phone number is found by searching for
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the corresponding wired phone number (for example, 02-XXX-YYYY) in the database, and a
response can be made to the group exchange 131.

That is, databases (131b and 132c) are constructed in each of the group exchange 131
and pBSC 132 for the multiple terminating services. The database 131b which is constructed
in the group exchange 131 stores information on whether an arbitrary wired phone number is
multiply terminated and the virtual wired phone number with which each wireless terminal was
endowed.

On the other hand, the database 132¢ which is constructed in the pBSC 132 stores
information on an arbitrary wired phone number in which a multiple terminating function is
established and a virtual wired phone number of the wireless terminal which will be called in
the multiple terminating in the wired phone number. The database 132¢ can be combined into
database 132b.

In the wired and wireless interconnecting apparatus 100 constructed as described
above, it is possible not only to make the wired phone service with respect to the wired phone
terminal, but also to terminate a call to an assigned wired terminal when making a call of the
virtual wired phone. Additionally, it is possible to make both wired and wireless calls
stmultaneously in the group exchange 131 when the wired phone is called, and terminate the
call to a desired terminal.

In the case that a call for the virtual wired phone is made in the PSTN 10, the group
exchange 131 makes a call to the wireless terminal in the mobile zone 200 through the pBSC

132 and pBTS 210 corresponding to the virtual wired phone number.
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When an incoming call response comes from the wireless terminal, the call is
connected. When the incoming call response does not come, the service is ended according to
a wired phone service process.

FIGS. 21 and 22 are diagrams showing a process in which wired phone and wireless
terminals are simultaneously called when a wired phone is called.

With reference to destination paths (P14, P15) shown in FIG. 21, an incoming process
will be explained.

In the case that an arbitrary subscriber terminal 11 makes a call to an arbitrary wired
phone number through the PSTN 10, the group exchange 131 receives the corresponding wired
phone number through the PSTN 10 and analyzes the phone number. At this time, the group
exchange 131 determines whether the corresponding phone number is the wired subscriber
number (S201). As a result of the determination in S201, in the case of not being the wired
subscriber number, since the corresponding phone number is the wireless terminal subscriber
number, the call is distributed to the corresponding wireless terminal through the pBSC 132
and pBTS 210 (S202). Accordingly, the corresponding wireless terminal 220 responds to the
distribution (S203).

On the other hand, when it is determined whether the called phone number is the wired
subscriber number, and in the case that the called phone number is the wired subscriber
number as a result of the determination in S201, it is determined whether the corresponding
phone number is the multiple terminating number in the database 131b shown in FIG. 4

(S204). In the case that it is determined that the corresponding phone number is not the
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multiple terminating number as a result of the determination in S204, the call is distributed to
the wired subscriber (S205) and the wired terminal responds to the distribution (S206).

However, in the case of the multiple terminating number as a result of the
determination in S204, the group exchange 131 distributes the call to the wired subscriber at
first (S207)(P14). Additionally, the virtual number is requested to the pBSC 132 and a
searched virtual number is received from the pBSC 132 so that a call is distributed to the
corresponding wireless terminal 220 through the pBSC 132 and pBTS 210 (S208)(P15). Then,
one of the wired terminal 250 and wireless terminal 220 responds to the distribution (S209).
Also, the terminating service can be provided anywhere in the mobile zone 200 with the
wireless terminal when the wireless terminal does not respond to the distribution.

On the other hand, when it is determined whether the corresponding phone number is
the wired subscriber number (S201), in the case of not being the wired subscriber number, the
call is distributed to the corresponding wireless terminal through the pBSC 132 and pBTS 210
(S202) and accordingly, the corresponding wireless terminal 220 responds to the distribution
(S203) as mentioned above.

FIG. 23 is a diagram showing a process in which a wireless terminal subscriber makes a
call to an external subscriber, FIG. 24 is a diagram showing a process in which a wireless
terminal subscriber makes a call to an internal subscriber, and FIG. 25 is a flow chart in which
a wireless terminal subscriber makes a call to an external subscriber or an internal subscriber.

With reference to a terminating path (P16) of FIG. 23 and a terminating path (P17) of

FIG. 24, a terminating process of FIG. 25 is explained.
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The wireless terminal 220 (for example, 016-AAA-BBBB) makes a call to the other
party’s number (for example, 031-ZZZ-ZZ7Z, or 02-XXX-XXXX) (S211). An outgoing call
generated in the wireless terminal 220 is transferred to the group exchange 131 through the
pBTS 210 and pBSC 132 (S212).

At this time, the pBSC 132 changes a caller ID (016-AAA-BBBB) with which the
wireless terminal is endowed to the virtual wired number (for example, 02-CCC-DDDD)
(S213). Here, the change of the caller ID is performed with reference to the database 132b of
FIG. 5.

The group exchange 131 determines whether the outgoing number sent out from the
wireless terminal is an external outgoing number or not (S214). In the case that it is the
external outgoing number, the group exchange 131 makes a call to an external subscriber of the
corresponding phone number through the PSTN 10 (P16)(S215).

On the other hand, in the case that it is determined that the outgoing number is not the
external outgoing number when the group exchange 131 determines whether the outgoing
number sent out from the wireless terminal is the external outgoing number or not, the internal
subscribers 220, 240 and 260 in the mobile zone 200 are called (P17)(S216).

At this time, an accounting process can be performed through accounting equipment
(not shown) connected to the group exchange 131. Here, a speech between the internal
subscribers performed in the wired and wireless interconnecting apparatus 100 within the
mobile zone 200 is not specially charged and can be freely operated. In such a case, the

subscribers can make a speech with one another without charging for the speech.
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FIGS. 26 and 27 are diagrams showing a process in which an incoming call is re-routed
when the mobile zone has nothing.

The re-routing process of FIG. 27 will be explained with reference to the terminating
paths (P18, P19 and P20) of FIG. 26.

In the case that an arbitrary subscriber terminal 11 makes a call to an arbitrary wired
phone number through the PSTN 10, the group exchange 131 receives the corresponding wired
phone number through the PSTN 10 and analyzes the called phone number. At this time, the
group exchange 131 determines whether the corresponding wired phone number is the wired
subscriber number or not (S221). As a result of the determination, in the case of the wired
subscriber number, the group exchange 131 determines whether its corresponding phone
number in the database 131b as shown in FIG. 4 is a multiple terminating number (S222). As a
result of the determination of S222, in the case that the corresponding phone number is not the
multiple terminating number, the call is distributed to the wired subscriber (S223). However,
as a result of the determination of S222, in the case that the corresponding phone number is the
multiple terminating number, the call is distributed to the wired subscriber at first (P18)(S224).
Next, the group exchange 131 requests a virtual number to the pBSC 132, and a virtual number
for the corresponding wired phone number is provided from the pBSC 132 and the call is
distributed to the corresponding wireless terminal 220 through the pBSC 132 and pBTS 210
(P19)(S225). On the other hand, when it is determined whether the corresponding phone
number is the wired subscriber number (S221), in the case of not being the wired subscriber
number as a result of the determination, the call is distributed to the corresponding wireless

terminal through the pBSC 132 and pBTS 210.
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Next, in the case that at least one of the wired terminal 250 and the wireless terminal
220 makes a response in the mobile zone 200, the call is processed according to the response,
and it is, otherwise, determined whether there exists the subscriber in the mobile zone 200
(5226). In the case that there exists nothing in the mobile zone 200 as the response of the
wired terminal or wireless terminal does not exist in the mobile zone 200 and there is no
subscriber in the mobile zone 200, the group exchange 131 makes a call to the wireless
terminal 50a in the public mobile communication network through the BTS 50 existing in the
public mobile communication network by way of the PSTN 10 and CDMA network 20 (S227).
In the case that there is no response even when the subscriber exists in the mobile zone 200, a
voice information message such as “Please call again since the subscriber is not available now”

may be transmitted (S228).

H:\deboram\keep\specifications\2004200579.doc 9/03/06



10 Mar 2006

2004200579

- 64 -

EFFECT

According to the present invention, in the case that a subscriber is subscribed in a wired
phone service using a wired and wireless interconnecting apparatus, there is provided
portability in the wired phone service wherein, when the wired phone terminal is called, the
call can be simultaneously terminated in a private mobile communication network operated by
a wired and wireless interconnecting apparatus through an existing wired phone service and an
assigned wireless terminal.

Also, as a virtual wired phone number in a form of a general wired phone service phone
number is operated, it is possible to receive an telephone called by an external subscriber using
a wired phone number through a user’s wireless terminal, and as a caller ID is transmitted as a
virtual wired phone number when the external subscriber is called, an effect can be obtained
that the user has a wired phone terminal in view of the external subscriber on the state that the
wired phone terminal is not installed. Moreover, when the external subscriber makes a call to a
subscriber’s wireless terminal, the phone service can be provided according to an accounting
rate of the wired phone service.

Also, even when a subscriber simultaneously uses the wired phone and wireless
phone services, an internal subscriber may not be charged so that a burden due to a dual charge
can be reduced.

In the claims which follow and in the preceding description, except where the
context requires otherwise due to express language or necessary implication, the word

"comprise" or variations such as "comprises" or "comprising" is used in an inclusive
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sense, 1.€. to specify the presence of the stated features but not to preclude the presence or
addition of further features in various embodiments of the invention.

It is to be understood that, if any prior art publication is referred to herein, such
reference does not constitute an admission that the publication forms a part of the common

general knowledge in the art, in Australia or any other country.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A system for interconnecting wired and wireless phone services,
comprising:

at least one of first wired terminals;

public and private mobile communication terminals being registered in public and
private mobile communication networks;

a private base station constructing a wireless communication path with an arbitrary
mobile communication terminal in a service area of said private base station and manages
wireless resources for the mobile communication; and

a wired and wireless interconnecting apparatus being connected to a public phone
network and said private base station, constructing an internal network formed of said first
wired terminals and said public and private mobile communication terminals to endow each
terminal with a wired phone number, making a call to a wired terminal when there is a call to
an arbitrary first wired terminal, and performing a switching function to simultaneously make a
call to said public and private mobile communication terminal assigned to said first wired
terminal.

2. The system according to claim 1, wherein said wired and wireless
interconnecting apparatus comprises:

a wired exchange endowing each extension subscriber with a wired phone number,
being connected to a public phone network, and providing the extension subscriber with a
wired phone network service, said first wired terminals and said public and private mobile

communication terminals being the extension subscribers;
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a mobile gateway performing an exchange of the extension between said first wired
terminals and said public and private mobile communication terminals through the wired and
wireless communication network correspondingly to the wired phone number endowed from
the wired exchange, and making a call to the corresponding wired terminal when an arbitrary
wired phone number is called and makes a call to the assigned corresponding private and
mobile communication terminal when an arbitrary private and mobile communication terminal
is assigned to the corresponding wired phone number; and

a private base station controller connecting said mobile gateway to said private base
station and connecting said base station to a base station controller of the public mobile

communication network.

3. The system according to claim 2, wherein, said wired exchange comprises a

database including the wired phone number with which each extension subscriber is endowed.

4. The system according to claim 2, wherein, said mobile gateway includes a
database for determining whether a multiple terminating function is established with respect to
an arbitrary wired phone number and includes a wired phone number of the public and private

mobile communication terminal which is called by the multiple terminating function.

5. The system according to claim 2, wherein, said private base station controller

includes a database including the wired phone number of the public and private mobile
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communication terminal and a mobile identifier number with which the public and private

mobile communication terminal is endowed from the public mobile communication network.

6. The system according to claim 1, wherein the wired and wireless
interconnecting apparatus comprises:

a mobile gateway endowing each extension subscriber with the wired phone number
and performs an exchange of the extension between said first wired terminals and said public
and private mobile communication terminals through the wired and wireless communication
network corresponding to the wired phone number, and making a call to the corresponding
wired terminal when an arbitrary wired phone number is called, and making a call to an
assigned private and mobile communication terminal when the arbitrary private and mobile
communication terminal is assigned to the corresponding wired phone number, and performs a
Tandem switching function when terminals except the first extension subscriber being
connected to the public phone network, the first wired terminals and public and private mobile
communication terminals being the first subscriber;

a wired exchange providing the wired phone service by endowing at least one of
second wired terminal with the wired phone number, and processes the Tandem call which is
received from the mobile gateway; and

a private base station controller connecting said mobile gateway to said private base
station and said private base station to said base station controller of the public mobile

communication network.
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7. The system according to claim 6, wherein said mobile gateway comprises a database
including the wired phone number, identification information indicating whether the wired
phone number is a wired phone number connected to a terminal or a wired phone number not
connected to a terminal, identification information indicating whether the wired phone number
uses the multiple terminating service, and a wired phone number of the public and private

mobile communication terminal which is called by the multiple terminating function.

8. The system according to claim 6, wherein  said wired exchange includes a

database including a wired phone number with which said second wired terminal is endowed.

9. The system according to claim 6, wherein said private base station controller
includes a database which includes the wired phone number of said public and private mobile
communication terminal, and a mobile identifier number with which the public and private
mobile communication terminal is endowed from the public mobile communication network.

10.  The system according to claim 1, wherein said wired and wireless
interconnecting apparatus comprises:

a group exchange endowing each extension subscriber with a wired phone number by
making said first wired terminals and said public and private mobile communication terminals

as a first extension subscriber, performing an exchange of the extension between said first
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wired terminals and said public and private mobile communication terminals through said
wired and wireless communication network correspondingly to the wired phone number,
making a call to the corresponding wired terminal when an arbitrary wired phone number is
called, making a call to the assigned private and mobile communication terminal when an
arbitrary public and mobile communication terminal is assigned to the corresponding wired
phone number, and providing a wired phone service by endowing at least one of said second
wired terminal with the wired phone number; and

a private base station controller connecting the group exchange to said private base
station and said private base station to said base station controller of the public mobile

communication network.

11.  The system according to claim 10, wherein said group exchange comprises
a database which a wired phone number, identification information indicating whether
the wired phone number is a wired phone number connected to a terminal or a wired phone
number not connected to a terminal, identification information indicating whether the wired
phone number uses the multiple terminating service, a wired phone number of the public and
private mobile communication terminal which is called by the multiple terminating function,

and a wired phone number with which the second wired terminal is endowed.

12. The system according to claim 10, wherein, said private base station controller
comprises a database which includes a wired phone number of the public and private mobile

communication terminal and a mobile identifier number with which the public and private
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mobile communication terminal is endowed from the public mobile communication

network.

13. A method for processing a call in a system for interconnecting wired and
wireless phone services comprising at least one of first wired terminals, public and private
mobile communication terminals registered in public mobile communication network and
private mobile communication network, a private base station to perform a wireless
communication with the public and private mobile communication terminal, a wired and
wireless interconnecting apparatus to perform an interconnection between the first wired
terminals and the public and private mobile communication terminal through the private base
station, the method comprising;

enabling said wired and wireless interconnecting apparatus to make a call to the wired
terminal when an arbitrary first wired terminal is called, and to be switched in order to make a
call to said public and private mobile communication terminals assigned to the wired terminals
simultaneously;

enabling said private base station to be broadcasted in its wireless area in order to make
a call to the corresponding public and private mobile communication terminal according to the
switching of said wired and wireless interconnecting apparatus; and

enabling said wired and wireless interconnecting apparatus to make a call to a
responding terminal among the called first wired terminal or the public and private mobile
communication terminals and to stop the call made to the terminal which does not make a

response.
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14.  The method according to claim 13, wherein the switching of said wired and
wireless interconnecting apparatus comprises:

searching for a first database and determining whether the called phone number is said
first wired terminal;

searching for a second database and determining whether the corresponding phone
number is established for a multiple terminating function, when the called phone number is
said first wired terminal as a result of the determination;

making a call to said first wired terminal, searching for a third database, and obtaining
information to make a call to the corresponding public and private mobile communication
terminal, when the multiple terminating function is established as a result of the determination;
and

requesting a call of the corresponding public and private mobile communication

terminal to said private base station using the information obtained in said third database.

15. An apparatus, comprising:

an interconnecting unit being connected to a public network and a private base station,
constructing an internal network formed of a plurality of first wired terminals and a plurality
of public and private mobile communication terminals to endow each terminal with a wired
phone number, making a call to a wired terminal when there is a call to an arbitrary first wired
terminal, and performing a switching function to simultaneously make a call to said public and

private mobile communication terminal assigned to said first wired terminal, said private base
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station constructing a wireless communication path with an arbitrary mobile communication
terminal in a service area of said private base station and manages wireless resources for the
mobile communication, said public and private mobile communication terminals being

registered in public and private mobile communication networks.

16. The apparatus of claim 15, further comprising said interconnecting unit storing
information for a phone number with which the interconnecting unit has endowed for a
corresponding subscriber and a phone number which is endowed by a mobile communication

service provider.

17. The apparatus of claim 15, further comprising a subscriber being endowed with an
arbitrary wired phone number from said interconnecting unit and using a wired phone service
by connecting one of the first wired terminals to the public network, and also using the mobile
communication service using the first wired terminal, accordingly the subscriber being
endowed with at least three phone numbers, a first phone number being a wired phone number
which is endowed in the first wired terminal, a second number being a phone number which is
endowed for the said public and private mobile communication terminal in the public mobile
communication network, and a third number being a virtual phone number which is endowed
to said public and private mobile communication terminal in said interconnecting unit, said
interconnecting unit storing information of the three phone numbers for the corresponding

subscriber in a first database.
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18. The apparatus of claim 17, with said first database storing information indicating
whether each phone number is a virtual phone n~umber, and information indicating whether
each phone number is registered in multiple terminating services, said multiple terminating
service being a service in which a ring signal is transferred to said first wired phone service

terminal and public and said private mobile communication terminal simultaneously.

19. The apparatus of claim 15, with said interconnecting unit further comprising:

a private base station controller performing a mobile link control and a hand off,
controlling said private base station to perform a call process of the subscriber for supporting
public mobile communication network and private mobile communication network services
and an analysis of supplementary services, when receiving the private mobile communication
service, said public and private mobile communication terminal subscriber adding a
predetermined identification information to the outgoing phone number in order to discriminate
the services, said private base station controller discriminating whether the outgoing call
requires a public mobile communication service or a private mobile communication service

using the identification information.

20. The apparatus of claim 19, with said interconnecting unit further comprising:

a mobile gateway connected to said private base station controller, said mobile gateway
including a first database with respect to the wired phone number endowed by a wired
exchange, the first database storing information indicating whether each phone number is a

virtual phone number, and information indicating whether each phone number is registered in
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the multiple terminating services, said multiple terminating service being a service in which a
ring signal is transferred to said first wired phone service terminal and public and said private
mobile communication terminal simultaneously, said private base station controller processing

interfaces for interconnecting to said mobile gateway.

21. The apparatus of claim 20, with said interconnecting unit further comprising:
said wired exchange being connected to said mobile gateway, being an exchanging
system for providing the wired phone network with a service, assigning a wired phone number

with respect to an arbitrary subscriber for the wired phone service.

22. The apparatus of claim 21, with said wired exchange being assigned a wired phone
number to each subscriber within the certain range as said wired exchange provides its

extension subscriber with the wired phone service.

23. The apparatus of claim 22, with said wired exchange comprising a database
including the wired phone number with which each extension subscriber is endowed, the wired
phone number having an end being connected to the wired terminal, and said virtual phone
number whose end is not connected to the wired terminal and in which only the virtual phone

number is assigned.

24. The apparatus of claim 19, with said interconnecting unit further comprising:
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a group exchange being a system performing a call process of the wired phone network
and mobile communication services for wired and wireless subscribers in a mobile zone, and
providing subscribers outside the mobile zone with a wired phone service, said private base
station controller connecting said group exchange to said private base station, and being
connected to said base station controller of said public mobile communication network for a

general public mobile communication service.

25. The apparatus of claim 24, further comprising when said group exchange assigns
the wired phone number to an arbitrary subscriber for the wired phone service, an interface to
which the wired phone number is assigned is directly connected to the wired phone terminal of
the subscriber through a telephone line, as said group exchange provides its extension
subscriber with the wired phone service, the wired phoné number is assigned to each
subscriber, the wired phone number being a general phone number being connected to the
wired phone terminal in its end, and the virtual wired phone number not being connected to

said wired phone terminal and being assigned only the virtual phone number.

26. The apparatus of claim 19, with said interconnecting unit further comprising:
a group exchange being connected to said private base station controller and
performing a function to interconnect a mobile communication service of said private base

station controller.
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27. The apparatus of claim 26, with said group exchange comprising a database for the
wired phone number, the database storing information indicating whether each phone number
is a virtual phone number, and whether each phone number has been registered in the multiple

terminating service.

28. A system as claimed in any one of claims 1 to 12, and substantially as herein

described with reference to the accompanying drawings.

29. A method as claimed in claim 13 or claim 14, and substantially as herein described

with reference to the accompanying drawings.

30. An apparatus as claimed in any one of claims 15 to 27, and substantially as herein

described with reference to the accompanying drawings.

Dated this 10th day of March 2006

SAMSUNG ELECTRONICS CO., LTD.
By their Patent Attorneys

GRIFFITH HACK

Fellows Institute of Patent and

Trade Mark Attorneys of Australia
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