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(57) Abstract: A method for managing profile information of a mobile terminal in a mobile communications system includes:
& registering profile information of the mobile terminal at a central system via a local system, the profile information having dynamic
& profile information and static profile information; and registering DB (database) information of an external local system using a
same profile format as that used in the central system to thereby manage the dynamic profile information and the static profile
information of the mobile terminal. The method further includes registering DB information of another external local system using a
profile format different from that used in the central system to thereby manage the dynamic profile information and the static profile

information of the mobile terminal.
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Description

METHOD AND APPARATUS FOR MANAGING PROFILE IN-
FORMATION OF MOBILE TERMINAL IN MOBILE COMMU-

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

NICATIONS SYSTEM
Technical Field

The present invention relates to management of profile information of a mobile
terminal in a mobile communications system; and, more particularly, to a method and
apparatus for efficiently managing dynamic profile information of mobile terminals in
a mobile communications system.

This work was supported by the IT R&D program of MIC/IITA. [2007-P10-21, De-
velopment of MobileOK Standards for Next Generation Web Application]

Background Art

A mobile terminal has hardware and software characteristics. Profile information of
the mobile terminal can be dynamically changed in use after initial shipment due to,
e.g., a download of an application program or an installation of a new peripheral unit.

The profile information of the mobile terminal can be used by servers for providing a
highly effective service to the mobile terminal. Accordingly, effective management of
the profile information has become more critical with diversification of mobile
terminals in recent years, and thus new management approaches are necessary.

However, conventional profile information management for a mobile terminal has
been performed on the basis of static profile information. That is, only initial profile in-
formation of the mobile terminal provided at the time of shipment is managed in the
server. Furthermore, the mobile terminal itself cannot manage dynamic profile in-
formation that results from changes made by the user to the initial profile information
during utilization. Hence, various changes in profile information of the mobile terminal

cannot be handled in an effective and adaptive manner.

Disclosure of Invention

Technical Problem

In view of the above, the present invention provides a method and apparatus for
managing profile information of a mobile terminal in a mobile communications
system, wherein static and dynamic profile information of the mobile terminal are
managed by a central management system in a consistent manner so that an efficient

management environment for device profile information can be provided.
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[9] The present invention further provides a profile information management method and
apparatus for a mobile terminal in a mobile communications network, wherein a
central management system is provided with profile conversion facilities to support
compatibility with external device management systems using different profile

formats.
[10] The present invention further provides a profile information management method and

apparatus for a mobile terminal in a mobile communications network, wherein not only
static profile information but also dynamic profile information of the mobile terminal
is managed so that a highly effective new application service provision environment
can be provided according to characteristics of the mobile terminal.

[11] The present invention further provides a profile information management method and
apparatus for a mobile terminal in a mobile communications network, wherein profile
information is efficiently managed, in consideration of various changes and extensions
of local environments, through a hierarchical structure including a central management
system and a local system.

Technical Solution

[12] In accordance with a first aspect of the present invention, there is provided a method
for managing profile information of a mobile terminal in a mobile communications
system, including:

[13] registering profile information of the mobile terminal at a central system via a local
system, the profile information having dynamic profile information and static profile
information;

[14] registering DB (database) information of an external local system using a same
profile format as that used in the central system to thereby manage the dynamic profile
information and the static profile information of the mobile terminal; and

[15] registering DB information of another external local system using a profile format
different from that used in the central system to thereby manage the dynamic profile
information and the static profile information of the mobile terminal.

[16] In accordance with a second aspect of the present invention, there is provided a
method for managing profile information of a mobile terminal in a mobile commu-
nications system including a device management agent of a device management server,
profile databases having a dynamic profile database and a static profile database, a
content server and an application service server, the method including:

[17] sending, by the mobile terminal, a registration request for profile information of the
mobile terminal to the device management agent;

[18] checking, by the device management agent, whether the profile information is

dynamic profile information or static profile information;
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[19] registering the profile information at the dynamic profile database or at the static

profile database according to the checking result;
[20] sending, by the mobile terminal, a request for an application service to the device

management agent;

[21] checking, by the device management agent, a type of the application service and de-
termining whether the mobile terminal stores therein a service module appropriate for
the application service;

[22] sending, by the device management agent, a request for a download of a service
module appropriate for the service to the application service server if it is determined
that the mobile terminal does not have the service module appropriate for the ap-
plication service;

[23] sending, by the application service server, the service module appropriate for the ap-
plication service to the mobile terminal in response to the request for the download;

[24] determining, by the device management agent, whether a content format of the ap-
plication service is available in the mobile terminal if it is determined that the mobile
terminal has the service module appropriate for the application service; and

[25] sending, by the device management agent, a content to the mobile terminal if itis de-
termined that the content format of the application service is available in the mobile
terminal.

[26] In accordance with a third aspect of the present invention, there is provided an
apparatus for managing profile information of mobile terminals in a mobile commu-
nications system, including:

[27] a terminal agent installed in each mobile terminal for sending and receiving profile
information of the mobile terminal through a network, the profile information having
static profile information and dynamic profile information;

[28] a content server for providing a content to the mobile terminal;

[29] an application service server for providing an application service to the mobile
terminal; and

[30] a device management server for managing a static profile database for storing therein
the static profile information and a dynamic profile database for storing therein the
dynamic profile information and interoperating with the content server and the ap-
plication service server.

Advantageous Effects

[31] In accordance with the present invention, profile information of mobile terminals can
be efficiently managed through a hierarchical structure, and compatibility with external
systems using different profile formats can be supported by using profile conversion

facilities. Further, not only static profile information but also dynamic profile in-
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formation of the mobile terminals can be managed so that new application services
adapted to characteristics of each mobile terminal can be provided.

[32]

Brief Description of the Drawings

[33] The above features of the present invention will become apparent from the following
description of embodiments given in conjunction with the accompanying drawings, in
which:

[34] Fig. 1 illustrates a schematic block diagram of a profile information management
system in accordance with the present invention;

[35] Fig. 2 illustrates a block diagram for explaining a hierarchical structure of the profile
information management system of Fig. 1;

[36] Fig. 3 illustrates a flow chart of a procedure in which a central device management
module registers profile information of a mobile terminal via a local device DB
management module in accordance with the present invention;

[37] Fig. 4 illustrates a flow chart of a procedure in which a central device management
module automatically searches and registers DB information of an external device DB
management module in accordance with the present invention;

[38] Fig. 5 illustrates a flow chart of a procedure in which a central device management
module automatically searches and registers DB information of an external device DB
management module in consideration of profile format of the external DB management
module in accordance with the present invention; and

[39] Fig. 6 illustrates a sequence diagram of service module and content transmission
between a mobile terminal and servers using profile information in accordance with the
present invention.

[40]

Best Mode for Carrying Out the Invention

[41] Embodiments of the present invention will be described in detail with reference to
the accompanying drawings, which form a part hereof.

[42] Fig. 1 illustrates a schematic block diagram of a profile information management
system in accordance with the present invention.

[43] Referring to Fig. 1, the profile information management system includes a mobile
terminal 100, a network 200, a device management server 300, a device profile
database (DB) 400, a content server 500, and an application service server 600.

[44] The mobile terminal 100 includes a terminal agent 102. The terminal agent 102
serves to transmit profile information of the mobile terminal 100 to the device
management server 300 via the network 200. That is, the terminal agent 102 notifies

the device management server 300 of information on the mobile terminal 100 via the
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network 200.

The network 200 may be a commercial mobile communications network, e.g., a
CDMA (code division multiple access), a WCDMA (wideband CDMA), a Wi-Fi
(wireless fidelity), or a Wibro (wireless broadband Internet) network.

The device management server 300 includes a device management agent 302. The
device management agent 302 manages the device profile DB 400, and also, inter-
operates with the content server 500 and the application service server 600 which may
be an external system.

The device management agent 302 manages device profile information including
static profile information and dynamic profile information. The static profile in-
formation includes initial specification of the mobile terminal 100 at the time of
shipment thereof, and formats or details of the static profile information may be
selected from those currently used in the industry and therefore the details therefore
will be omitted for the sake of simple explanation. The dynamic profile information
includes information changes in the specification of the mobile terminal 100 (e.g.,
change of a software version due to a download of new software). Both of the static
profile information and the dynamic profile information are managed by the device
management server 300.

The device profile DB 400 stores therein the device profile information. The device
profile DB 400 includes a static profile DB for storing therein the static profile in-
formation and a dynamic profile DB for storing therein the dynamic profile in-
formation.

The content server 500 and the application service server 600 interoperate with the
device management server 300 to provide a specific content or application service to
the mobile terminal 100.

According to the present invention, the device profile information is managed by
using a two-level hierarchical structure. The device profile information are registered
or modified locally in a second hierarchy and managed overally in a first hierarchy.
The second hierarchy includes schemes using profile information formats identical to
those of the first hierarchy and schemes using profile information formats different
from those of the first hierarchy. This hierarchical structure of the device management
server 300 will be described below with reference to Fig. 2.

Fig. 2 illustrates a block diagram for explaining a two-level hierarchical structure of
the profile information management system of Fig. 1.

Components shown in Fig. 2 may correspond to the device management agent 302
and the device profile DB 400 in Fig. 1, respectively.

As shown in Fig. 2, the profile information management system has a two-level hier-

archical structure. A first hierarchy (the upper layer of Fig. 2) includes a central device
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management module 310, a dynamic profile DB 318a, and a static profile DB 318b. A
second hierarchy (the lower layer of Fig. 2) includes a local device DB management
module 320 and an external device DB management module 330.

The central device management module 310 includes an automatic search/re-
gistration unit 312, an index management unit 314, and a central DB management unit
316.

The automatic search/registration unit 312 registers profile information of a mobile
terminal 100 in response to a profile information registration request from the mobile
terminal 100. Further, when necessary, the automatic search/registration unit 312 sends
a profile information provision request to the mobile terminal 100. The automatic
search/registration unit 312 exchanges the profile information of the mobile terminal
100 with the local device DB management module 320.

The index management unit 314 cooperates with the local device DB management
module 320 and the external device DB management module 330, and provides the
central device management module 310 with management functions for the profile in-
formation in the second hierarchy. In preparation for receipt of a profile information
modification request from the local device DB management module 320 or the external
device DB management module 330, the index management unit 314 provides a
mechanism for maintaining data consistency in databases of the first and the second
hierarchy.

The central DB management unit 316 manages the dynamic profile DB 318a for
storing therein the dynamic profile information and the static profile DB 318b for
storing therein the static profile information. The central DB management unit 316
provides mechanisms for searching and maintaining the dynamic profile DB 318a and
the static profile DB 318b.

The local device DB management module 320 includes an automatic registration unit
322 and a local DB 324. The automatic registration unit 322 processes the profile in-
formation received from the mobile terminal 100, and the local DB 324 stores therein
the profile information to be used locally. The automatic registration unit 322 peri-
odically performs a synchronization operation to maintain the data consistency
between the profile information in the local DB 324 and in the dynamic profile DB
318a and the static profile DB 318b.

The external device DB management module 330 may be the same as one of the
local device DB management modules managed by other service provider and allows
the central device management module 310 to access thereto. The external device DB
management module 330 may use profile formats different from those used in the
central device management module 310. Various profile formats can be used as the

profile formats of the external device DB management module 330.
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[60] Fig. 3 illustrates a flow chart of a procedure in which the central device management
module 310 registers profile information of the mobile terminal 100 via the local
device DB management module 320 in accordance with the present invention.

[61] First, a profile information registration request or modification request (step S300) is
issued by a mobile terminal 100, and the profile information of the mobile terminal
100 is transmitted to the automatic registration unit 322 of the local device DB
management module 320 (step S302).

[62] The automatic registration unit 322 registers the profile information to the local DB
324 (step S304). The profile information of the mobile terminal 100 includes hardware
information, software information, network information, and user information for sup-
plementary services.

[63] Thereafter, the automatic registration unit 322 transmits the profile information to the
automatic search/registration unit 312 of the central device management module 310
(step S306). At this time, the profile information may be transmitted using HTTP
(hypertext transfer protocol) protocol or SMS (short message service). Further, the
profile information may be transmitted in real-time whenever the profile information is
modified or at regular time intervals.

[64] The automatic search/registration unit 312 sends simple abstract information of the
profile information to the index management unit 314 (step S308). The abstract in-
formation includes a device ID (identifier), profile format information, and static/
dynamic profile indicator.

[65] The index management unit 314 classifies and analyzes the abstract information to
manage an index based on the analysis results, and sends analysis results to the central
DB management unit 316 (step S310). The index can be used as supplementary in-
formation for providing other application services, e.g., for rapid search of the profile
information.

[66] The central DB management unit 316 stores the dynamic profile information and the
static profile information in the dynamic profile DB 318a and the static profile DB
318b, respectively, and separately manages the dynamic profile information and the
static profile information of the mobile terminal 100 (step S312). The profile format of
the static profile DB 318b may be an existing profile format currently used in the
industry.

[67] Fig. 4 illustrates a flow chart of a procedure in which the central device management
module 310 automatically searches and registers DB (database) information of the
external device DB management module 330 in accordance with the present invention.

[68] In this embodiment, it is assumed that the profile format of the external device DB

management module 330 is the same as that of the central device management module
310.
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[69] The automatic search/registration unit 312 of the central device management module
310 establishes a connection with one of the external device DBs 332/1 to 332/N, e.g.,
the external device DB 332/1, in the external device DB management module 330 (step
S5400).

[70] The automatic search/registration unit 312 collects DB information of the external

device DB 332/1 requested by the central device management module 310 (step S402).

[71] The index management unit 314 analyzes the DB information of the external device
DB 332/1 (step S404).
[72] In the index management unit 314, the DB information is classified by using the

analysis result and the classified DB information is provided to the central DB
management unit 316 (step S406).

[73] The central DB management unit 316 stores the DB information classified by the
index management unit 314 in the dynamic profile DB 318a and the static profile DB
318b for maintenance (step S408).

[74] Fig. 5 illustrates a flow chart of a procedure in which the central device management
module 310 automatically searches and registers DB information of the external device
DB management module 330 in consideration of profile format of the external DB
management module 330 in accordance with the present invention.

[75] In this embodiment, it is assumed that the profile format of the external device DB
management module 330 may be the same as or different from that of the central
device management module 310.

[76] The automatic search/registration unit 312 of the central device management module
310 establishes a connection with one of the external device DBs 332/1 to 332/N, e.g.,
the external device DB 332/1, in the external device DB management module 330 (step
S500). The automatic search/registration unit 312 collects DB information of the
external device DB 332/1.

[77] The automatic search/registration unit 312 compares the profile format of the
external device DB management module 330 with that of the central device
management module 310 (step S502), and determines whether or not the profile
formats of the two modules 310 and 330 are the same (step S504).

[78] If it is determined in the step S504 that the profile formats of the two modules 310
and 330 are different, the automatic search/registration unit 312 performs a format
conversion for supporting compatibility between different profile formats (step S512).
At this time, the format conversion may be performed using metadata conversion.

[79] If it is determined in the step S504 that the profile formats of the two modules 310
and 330 are the same or after the format conversion has been performed in the step
S512, the automatic search/registration unit 312 sends the DB information of the
external device DB 332/1 to the index management unit 314 (step S506).



WO 2009/008581 PCT/KR2008/001368

[80] The index management unit 314 analyzes and classifies the DB information, and
then, sends the classified DB information to the central DB management unit 316 (step
S508).

[81] The central DB management unit 316 stores the classified DB information in the
dynamic profile DB 318a and the static profile DB 318b for maintenance (step S510).

[82] Fig. 6 illustrates a sequence diagram of service module and content transmission
between the mobile terminal 100 and the servers 500 and 600 using profile information
in accordance with the present invention.

[83] In Fig. 6, firstly, a procedure between the mobile terminal 100 and the application
service server 600 for processing an application service using profile information will
be described. The procedure involves the terminal agent 102 of the mobile terminal
100, the device management agent 302 of the device management system 300, the
profile DBs 318a and 318b, the content server 500, and the application service server
600 of Fig. 2. In the procedure, the device management system 300 determines, on the
basis of profile information, whether the mobile terminal 100 has an optimal service
module for a service request thereof. Further, the device management system 300 co-
operates the application service server 600 for content format conversion.

[84] The terminal agent 102 sends a profile information registration request to the device
management agent 302 (step S600). At this time, the profile information includes in-
formation on service modules stored in the mobile terminal 100 and content formats
available in the mobile terminal 100.

[85] The device management agent 302 checks whether the profile information is a
dynamic profile or a static profile, and stores the profile information in the dynamic
profile DB 318a or the static profile DB 318b according to the checking result (step
S602).

[86] Thereafter, in response to a service request from the mobile terminal 100, the device
management agent 302 checks the requested service and determines whether the
mobile terminal 100 stores therein a service module appropriate for the requested
service (step S604).

[87] If it is determined in the step S604 that the mobile terminal 100 does not have the
service module appropriate for the requested service, the device management agent
302 sends a download request for a necessary service module to the application service
server 600 (step S606).

[88] Then, in response to the download request, the application service server 600 sends
the requested service module to the terminal agent 102 (step S608).

[89] If, however, it is determined in the step S604 that the mobile terminal 100 has the
service module appropriate for the requested service, the device management agent

302 determines whether a content format of the requested service is available in the
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mobile terminal 100 (step S610). The content format may be a mark-up language, an
audio stream, a video stream, or the like.

[90] However, if it is determined in the step S610 that the content format of the requested
service is available in the mobile terminal 100, the device management agent 302
sends the content to the terminal agent 102 (step S612).

[91] If it is determined in the step S610 that the content format of the requested service is
not available in the mobile terminal 100, the device management agent 302 sends a
content format conversion request to the content server 500 (step S614).

[92] In response to the content format conversion request, a content converter 502 in the
content server 500 converts the format of the content into a requested format (step
S5616), and the content server 500 then sends the content having converted format to
the terminal agent 102 (step S618).

[93] As described above, the present invention provides a profile information
management method and apparatus for mobile terminals in a mobile communications
system. Using a hierarchical structure having a central system and a local system, static
and dynamic profile information of mobile terminals can be managed consistently and
efficiently while considering diverse changes and extension of local environments.

[94] While the invention has been shown and described with respect to the embodiments,
it will be understood by those skilled in the art that various changes and modifications
may be made without departing from the scope of the invention as defined in the
following claims.

[95]

[96]
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Claims

A method for managing profile information of a mobile terminal in a mobile
communications system, comprising:

registering profile information of the mobile terminal at a central system via a
local system, the profile information having dynamic profile information and
static profile information;

registering DB (database) information of an external local system using a same
profile format as that used in the central system to thereby manage the dynamic
profile information and the static profile information of the mobile terminal; and
registering DB information of another external local system using a profile
format different from that used in the central system to thereby manage the
dynamic profile information and the static profile information of the mobile
terminal.

The method of claim 1, wherein registering profile information of a mobile
terminal includes:

registering, in response to an initial profile information registration request or a
profile information modification request from the mobile terminal, the profile in-
formation of the mobile terminal at a database of the local system;

transmitting the profile information registered at the local system to the central
system;

classifying and analyzing device information of the mobile terminal; and
storing the profile information in a database of the central system.

The method of claim 2, wherein the profile information of the mobile terminal
includes at least one of hardware information, software information, network in-
formation, and user information for supplementary services.

The method of claim 2, wherein transmitting the profile information is executed
in real-time whenever the profile information is modified.

The method of claim 2, wherein transmitting the profile information is executed
at regular time intervals.

The method of claim 2, wherein the device information of the mobile terminal
includes at least one of identification information of the mobile terminal, profile
format information, and static/dynamic profile indicator.

The method of claim 1, wherein registering DB information of an external local
system includes:

establishing a connection between the central system and a database of the
external system using the same profile format as that used in the central system;

collecting the DB information of the database; and
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analyzing and classifying the collected DB information.

The method of claim 1, wherein registering DB information of another external
local system includes:

establishing a connection between the central system and a database of the
external system using the profile format different from that used in the central
system;

collecting the DB information of the database;

comparing the profile format used in the database with that used in the central
system;

performing, if the profile format used in the database is different from that used
in the central system, a format conversion for supporting compatibility between
different profile formats; and

analyzing and classifying the DB information of the database.

The method of claim 8, wherein the format conversion is based on metadata
conversion.

A method for managing profile information of a mobile terminal in a mobile
communications system including a device management agent of a device
management server, profile databases having a dynamic profile database and a
static profile database, a content server and an application service server, the
method comprising:

sending, by the mobile terminal, a registration request for profile information of
the mobile terminal to the device management agent;

checking, by the device management agent, whether the profile information is
dynamic profile information or static profile information;

registering the profile information at the dynamic profile database or at the static
profile database according to the checking result;

sending, by the mobile terminal, a request for an application service to the device
management agent;

checking, by the device management agent, a type of the application service and
determining whether the mobile terminal stores therein a service module ap-
propriate for the application service;

sending, by the device management agent, a request for a download of a service
module appropriate for the service to the application service server if itis de-
termined that the mobile terminal does not have the service module appropriate
for the application service;

sending, by the application service server, the service module appropriate for the
application service to the mobile terminal in response to the request for the

download;
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determining, by the device management agent, whether a content format of the
application service is available in the mobile terminal if it is determined that the
mobile terminal has the service module appropriate for the application service;
and

sending, by the device management agent, a content to the mobile terminal if it is
determined that the content format of the application service is available in the
mobile terminal.

The method of claim 10, further comprising:

sending, by the device management agent, a content format conversion request to
the content server if it is determined that the content format of the application
service is not available in the mobile terminal;

converting, by the content server, the content format of the application service in
response to the content format conversion request; and

sending, by the content server, the content whose format has been converted to
the mobile terminal.

An apparatus for managing profile information of mobile terminals in a mobile
communications system, comprising:

a terminal agent installed in each mobile terminal for sending and receiving
profile information of the mobile terminal through a network, the profile in-
formation having static profile information and dynamic profile information;

a content server for providing a content to the mobile terminal;

an application service server for providing an application service to the mobile
terminal; and

a device management server for managing a static profile database for storing
therein the static profile information and a dynamic profile database for storing
therein the dynamic profile information and interoperating with the content
server and the application service server.

The apparatus of claim 12, wherein the static profile information includes initial
specification of the mobile terminal at the time of shipment, and the dynamic
profile information includes information on changes in the initial specification of
the mobile terminal.

The apparatus of claim 12, wherein the device management server has a hier-
archical structure including an upper hierarchy for centrally performing overall
management of the profile information and a lower hierarchy for locally
managing the profile information.

The apparatus of claim 14, wherein the upper hierarchy includes a central device
management module having the static profile database and the dynamic profile

database.
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The apparatus of claim 15, wherein the central device management module
further includes:

an automatic search/registration unit for registering and processing the profile in-
formation in response to a profile information registration request from the
mobile terminal, and, when necessary, sending a profile information provision
request to the mobile terminal;

an index management unit for maintaining, by cooperating with the lower
hierarchy, data consistency between the upper hierarchy and the lower hierarchy
when modifying the profile information in response to a profile information
modification request from the mobile terminal; and

a central database management unit for managing and searching the dynamic
profile database and the static profile database.

The apparatus of claim 14, wherein the lower hierarchy includes a local device
database management module and an external device database management
module.

The apparatus of claim 17, wherein the local device database management
module includes:

a local database for storing therein the profile information to be used locally; and
an automatic registration unit for processing the profile information provided
from the mobile terminal, and periodically synchronizing the local database with
the dynamic profile database and the static profile database of the upper
hierarchy.

The apparatus of claim 17, wherein the external device database management
module employs profile format different from that used in the central device
management module.

The apparatus of claim 12, wherein the device management server includes a
device management agent for managing, in connection with the content server

and the application service server, the profile information of the mobile terminal.
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