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Description

SET INITIATED AREA EVENT TRIGGERED POSITIONING

[1]

[2]

[3]

[4]

[5]

[6]

METHOD IN MOBILE COMMUNICATION SYSTEM
Disclosure of Invention
Technical Solution

The present invention relates to a mobile communication system, and more par-
ticularly, to a SET-initiated area event triggered positioning method in a mobile com-
munication system capable of initiating an area event triggered session and performing
an area event triggered positioning procedure by a SET in a session-based service
system.

In a mobile communication system, a function group for calculating a position
estimate of a mobile terminal is provided at a mobile communication network, and a
location service for informing the position estimate to an entity periodically or
according to a user’s request is provided. The network regarding the location service
has various configurations according to inner configurations such as 3GPP or 3GPP2.

A method for calculating a position estimate of a terminal in the mobile com-
munication system includes a cell-id method for informing an ID of a cell to which a
terminal belongs, a triangulation method for calculating a position estimate of a
terminal by using a triangulation after measuring wave sending time from the terminal
to each base station, a GPS using method, etc.

In order to provide location service to a user by using the above methods, signaling
and location information have to be sufficiently sent between the terminal and a
location server. Accordingly, positioning technologies for providing location service,
i.e., a location service based on a position estimate of the terminal is being spread. The
position technologies may be provided through a user plane and a control plane. As a
representative of the position technologies through the user plane, a secure user plane
location (SUPL) method has been well known.

The SUPL method is efficient in sending location information necessary to calculate
a position estimate of a base station, in which location assistance information such as a
GPS assistance is sent, and a user plane data bearer is used to carry protocols regarding
the positioning technology between the terminal and a network.

An SUPL network regarding a location service in a positioning system includes an
SUPL Agent, an SUPL Location Platform (SLP), an SUPL Enabled Terminal (SET),
etc. The SUPL Agent indicates a logic service access point using substantially
measured location information, and the SLP indicates an SUPL service access point

inside a network for accessing network resources so as to obtain location information.
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The SET is a device communicating with an SUPL network using an SUPL interface
(i.e., a user terminal of UMTS, a mobile station of GSM, a laptop computer having an
IS-95 MS function or a SET function, or a PDA). The SET may be various mobile
terminals connected to one another through a WLLAN.

The SET supports procedures defined in an SUPL by being connected to a network
through a user plane bearer. Herein, a network to which a user has been originally
registered is defined as a Home Network, and a network of the user’s moving area
rather than the Home Network is defined as a Visited Network. An SLP of the Home
Network is defined as an Home-SLP, and an SLP of the Visited Network is defined as
a V-SLP (Visited-SLP). When an SUPL procedure is started on the network, an SLP to
which an external client is firstly connected is defined as an R-SLLP (Requesting SLP).
The R-SLP is a logical entity, and may be or may not be same as the H-SLP. A SET
having an object to verify a current position estimate is defined as a target SET.

The SLP of the network consists of an SPC (SUPL Positioning Center) for
calculating a position estimate, and an SL.C (SUPL Location Center) for performing
roaming, resource management, etc. The SET may calculate location information by
indirectly communicating with the SPC via the SL.C (Proxy mode), or may calculate
location information by directly communicating with the SPC (Non-proxy mode).

In the related art, even if an SUPL-based immediate positioning method is disclosed,
a SET-initiated area event triggered positioning method in an SUPL-based system is
not disclosed

Therefore, an object of the present invention is to provide a SET-initiated area event
triggered positioning method in an SUPL system.

To achieve these and other advantages and in accordance with the purpose of the
present invention, as embodied and broadly described herein, there is provided a SET-
initiated area event triggered positioning method in a mobile communication system,
comprising: receiving a SESSION START message to start a trigger session from a
roaming SET by a first server; requesting and obtaining area ids of a specific area for
an area event triggered positioning from a second server by the first server; sending a
SESSION RESPONSE message to the SET; receiving a POS INIT message from the
SET, and sending it to the second server; and receiving a calculated position estimate
of the SET from the second server, and sending it to the SET; and receiving a
SESSION END message from the SET, and sending it to the second server.

The first server sends the area ids obtained from the second server to the SET
through the SESSION RESPONSE message. The first server is an H-SLP, and the
second server is a V-SLP.

According to a second embodiment of the present invention, there is provided a SET-

initiated area event triggered positioning method in a mobile communication system,
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comprising: receiving a SESSION START message to start a trigger session from a
roaming SET by a first server; requesting and obtaining area ids of a specific area for
an area event triggered positioning from a second server by the first server; sending a
SESSION RESPONSE message to the SET; performing a positioning procedure with
the SET by the first server, and sending a calculated position estimate of the SET to the
SET; and receiving a SESSION END message from the SET.

The first server sends the area ids obtained from the second server to the SET
through the SESSION RESPONSE message. The first server uses a proxy mode, and
has a positioning function to calculate a position estimate of the SET.

According to a third embodiment of the present invention, there is provided a SET-
initiated area event triggered positioning method in a mobile communication system,
comprising: sending a SESSION START message to start a trigger session to a first
server by a SET; receiving a SESSION RESPONSE message from the first server;
sending a POS INIT message to the first server; receiving a calculated position
estimate of the SET from the first server; checking if an event trigger condition has
been met by comparing the calculated position estimate with position values of an
event area; and if the event trigger condition has been met, providing the calculated
position estimate by the SET to its agent.

The SET receives the area ids of the event area from the first server through the
SESSION RESPONSE message. The area ids are obtained from the second server by
the first server, and the first serer uses a proxy mode.

According to a fourth embodiment of the present invention, there is provided a SET-
initiated area event triggered positioning method in a mobile communication system,
comprising: receiving a SESSION START message to start a trigger session from a
roaming SET by a first server; requesting and obtaining area ids of a specific area for
an area event triggered positioning from a third server via a second server by the first
server; sending a SESSION RESPONSE message including at least an address of the
third server and parameters about a security session establishment to the SET; and
receiving a SESSION END message from the third server by the first server.

The first server sends the obtained area ids to the SET through the SESSION
RESPONSE message. The first server uses a non-proxy mode, and the third server
performs a positioning function. Herein, the first server is an H-SL.C, the second server
is a V-SLC, and the third server is a V-SPC.

According to a fifth embodiment of the present invention, there is provided a SET-
initiated area event triggered positioning method in a mobile communication system,
comprising: sending a SESSION START message to start a trigger session to a first
server by a SET; receiving from the first server a SESSION RESPONSE message

including at least parameters about a security session and an address of a second
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server; sending a POS INIT message to the second server by the SET; performing a
positioning procedure by the SET by establishing a security session with the second
server by using the parameters; receiving a calculated position estimate of the SET
from the second server; checking by the SET if an area event trigger condition has
been met by comparing the calculated position estimate with position values of an
event area; and if the area event trigger condition is met, providing the calculated
position estimate by the SET to its agent.

The SET receives the area ids covering the event area from the first server through
the SESSION RESPONSE message.

The first server may provide the area ids obtained from the second server to the SET
through a third server. Herein, the first server is an H-SL.C, the second serveris a V-
SPC, and the third server is a V-SLC.

The first server may provide the area ids obtained from the third server to the SET.
Herein, the first server is an H-SLC, the second server is a H-SPC, and the third server
is a V-SLC.

According to a sixth embodiment of the present invention, there is provided a SET-
initiated area event triggered positioning method in a mobile communication system,
comprising: receiving a SESSION START message to start a trigger session from a
SET by a first server; requesting and obtaining area ids for an event area from a second
server by the first server; sending a SESSION RESPONSE message including at least
parameters about a security session establishment and an address of the third server to
the SET by the first server; and receiving a SESSION END message from the SET
through the third server by the first server.

The first server sends the obtained area ids to the SET through the SESSION
RESPONSE message. Herein, the first server is an H-SL.C, the second serveris a V-
SLC, and the third server is an H-SPC.

The foregoing and other objects, features, aspects and advantages of the present
invention will become more apparent from the following detailed description of the
present invention when taken in conjunction with the accompanying drawings.

The accompanying drawings, which are included to provide a further understanding
of the invention and are incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the description serve to
explain the principles of the invention.

In the drawings:

FIG. 1 is a view showing a SET-initiated area event triggered positioning method
according to a first embodiment of the present invention;

FIG. 2 is a view showing a SET-initiated area event triggered positioning method

according to a second embodiment of the present invention;
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FIG. 3 is a view showing a SET-initiated area event triggered positioning method
according to a third embodiment of the present invention; and

FIG. 4 is a view showing a SET-initiated area event triggered positioning method
according to a fourth embodiment of the present invention.

Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings.

Hereinafter, preferred embodiments of the present invention will be explained.

The present invention is implemented in an SUPL network. However, the present
invention may be applied to a wireless communications system operated in any other
standard.

The present invention provides a SET-initiated area event triggered positioning
method in a mobile communication system, in which a positioning procedure for a
roaming SET on a visited network (i.e., entering to a specific area, leaving the specific
area or staying at the specific area) is performed in a session-based positioning system
when the SET and a server manage trigger information for positioning.

In the area event triggered positioning method according to the present invention, a
home network requests area ids of a specific area for an area event triggered po-
sitioning to a visited network, obtains the area ids from the visited network and
provides the obtained area ids to a target SET (a roaming SET).

In the area event triggered positioning method according to the present invention, a
positioning procedure for the SET is not always performed but is performed only when
the SET is positioned near a specific area (“the specific area” can be referred as a
requested area or an event area). The SET determines whether to start a positioning
procedure according to whether a positioning starting condition has been met. The fact
that a positioning starting condition has been met indicates that the SET has been
approached to an area specified in the area event trigger condition information (a
specific area, a requested area, or an event area).

If a calculated position estimate of the SET belongs to the event area (i.e., if the area
event trigger condition has been met), the SET judges that an area event has occurred.
Then, the SET sends the calculated position estimate to a client (a terminal, or an agent
included in a network).

An area event occurrence indicates that the SET enters into the event area, leaves the
event area, or stays at the specific area.

A location service provided from an SUPL-based positioning system is divided into a
network-initiated case and a SET-initiated case.

The SUPL-based location service is divided into a proxy mode and a non-proxy
mode. According to the proxy mode, a positioning procedure between a location server

and a SET is performed via an H-SLP of a home network operated as a proxy.
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According to the non-proxy mode, the positioning procedure between the location
server and the SET is directly performed not via the H-SLP (or H-SL.C) of a home
network operated as a non-proxy. The location server may be the H-SLP or a V-SLP.

The SUPL-based location service may be classified according to whether a po-
sitioning procedure for the SET is performed by the H-SLP (or the H-SPC) or the V-
SLP (or the V-SPC).

In the present invention, four preferred embodiments will be explained according to
whether a proxy mode has been applied to a SET-initiated case, or according to
whether a location server belongs to an SLP on which network.

Hereinafter, a SET-Initiated area event triggered positioning method according to a
first embodiment of the present invention will be explained.

FIG. 1 is a view showing a SET-initiated area event triggered positioning method
according to a first embodiment of the present invention, in which a roaming case, a
SET-initiated case, a V-SLP positioning case and a proxy mode are implemented.
Referring to FIG. 1, the SET is a roaming SET, the SET initiates an area event
triggered service, the V-SLP performs a positioning function (i.e., is operated as a
location server), and the H-SLP uses a proxy mode.

As shown in FIG. 1, the SUPL Agent in the SET receives a request for an area event
triggered service from an application running on the SET. The SET attaches itself to a
packet data network if it is not already attached thereto, or establishes a circuit
switched data connection (S90).

The SUPL Agent in the SET uses a default address provisioned by a Home Network
to establish a secure IP connection to the H-SLC, and sends an SUPL TRIGGERED
START message to start a positioning session with the H-SLP (S91).

The SUPL. TRIGGERED START message contains at least a session-id, SET ca-
pabilities, a trigger type indicator (e.g., an area event), a location identifier (lid), SET
capabilities, and trigger parameters.

As the SET sends an SUPL INIT message including the trigger type indicator to the
H-SLP, the H-SLP recognizes that the area event trigger positioning is currently
requested.

The lid indicates an id of a cell to which the SET currently belongs.

The trigger parameters represent an area event triggered parameters.

The trigger parameters may comprise trigger condition information, i.e., a change-
area type for an area event triggered positioning (entering to a specific area, leaving the
specific area or staying at the specific area) and the specific area (name or position
values of the specific area).

The H-SLP having received the SUPL. TRIGGERED START message verifies
whether the SET is currently SUPL roaming based on routing information (S92). If the
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SET is SUPL roaming, the H-SLP determines a V-SLP based on a lid contained in the
SUPL TRIGGERED START message. The H-SLP sends a roaming location protocol
(RLP) triggered standard roaming location reporting request (TSRLRR) message
including the SUPL. TRIGGERED START message to the V-SLP so as to inform the
determined V-SLP that the SET has initialized an SUPL positioning procedure.

The H-SLP has to include an area ids request indicator to the SUPL. TRIGGERED
START message (S93).

The H-SLP requests an area id for an area event trigger session from the V-SLP by
sending the RLLP TSRLLRR message to the V-SLP.

Once receiving the RLLP TSRLRR message, the V-SLP determines a posmethod
(positioning method) for an area event triggered session from a SET capability
included in the RLLP TSRLRR message. Then, the V-SLP sends an RLP TSRLRA
(triggered standard roaming location reporting answer) message to the H-SLLP, which
informs the H-SLP that an area event triggered session has been prepared.

The V-SLP also checks the area ids request indicator included in the RLLP TSRLLRR
message. If area ids are requested by the H-SLP, the V-SLP includes area ids cor-
responding to the specific area for an event triggered session in the SUPL
TRIGGERED RESPONSE message, and then sends the RLP TSRLLRA message
including the SUPL. TRIGGERED RESPONSE message to the H-SLP (S94).

The H-SLP forwards the received SUPL. TRIGGERED RESPONSE message to the
SET (S895). The SUPL TRIGGERED RESPONSE message should not include an
address of the H-SLP so as to inform the SET that a new connection shall not be es-
tablished.

The SUPL. TRIGGERED REPONSE message includes a posmethod. The SUPL
TRIGGERED RESPONSE message may also include area ids for an area event
triggered session. Preferably, the area ids represent ids of cells that belong to an area
that has been requested to be positioned by the SUPL. Agent, mobile country codes
(MCC), mobile network codes (MNC) or location area codes (ILAC), or a primary
scrambling code number. In case of a WCDMA, the area id represents a primary
scrambling code number.

Then, the SET may release the IP connection with the H-SLP.

Once the area id or the area ids are received through the SUPL. TRIGGER
RESPONSE message, the SET checks if a positioning session start condition has been
met.

The checking may be performed by comparing a current area id of the SET with area
ids received from the H-SLP.

That is, the SET compares the current area id with the received area ids, and checks

if there exists a consistent area id therebetween.
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If the change_area type in the trigger parameter (trigger_params) indicates that the
SET is verified to enter to the specific area or to stay at the specific area, the SET starts
a positioning session when at least one of the received area ids is consistent with the
current area id. When the at least one of the received area ids is consistent with the
current area id, the SET judges that the positioning session start condition has been
met.

On the contrary, if the change_area type indicates that the SET is verified to leave the
specific area, the SET judges that the positioning session start condition has been met
when any one of the received area ids is not consistent with the current area id.

The comparison of the current area id with the received area ids or the area event
trigger in the SET indicates that a position fix has to be calculated. That is, the SET has
to check whether itself has approached to the specific area requested by the SUPL
Agent by verifying its coarse position estimate. Accordingly, a position estimate (or a
position fix) of the SET is not always calculated, but is calculated only when it is
judged that the SET has approached to the specific area requested by the SUPL. Agent.

If it is judged that the positioning session start condition has been met by comparing
the area ids with the current area id, the SET recognizes that itself has approached to
the requested area, and starts a positioning session by sending an SUPL. POS INIT
message to the H-SLP (S96). The SUPL POS INIT message includes at least a session-
id and a current area id of the SET. If the SET has not established a circuit switched
data connection, it attaches itself to a packet data network, and sends the SUPL. POS
INIT message to the H-SLP so as to start a positioning session with the V-SLP.

The H-SLP operated as a proxy forwards the received SUPL POS INIT message to
the V-SLP that performs a positioning function in an RLP SSRP message (S97).

If a position estimate calculated based on information included in the RLLP SSRP
message (e.g., a cell-id) satisfies a requested QoP, the V-SLP having received the RLP
SSRP message may directly perform step S99 not via step S98. On the contrary, if the
calculated position estimate has not met the requested QoP, step S98 is directly
performed. In step S98 of Fig. 1, cell-id based positioning methods are not used.

As the SET and the V-SLP exchange successive positioning messages through the H-
SLP, the position estimate of the SET is calculated (S98). Preferably, the messages
exchanged between the V-SLP and the SET include a session-id, a positioning protocol
(RRLP, RRC or TIA-801), etc. The V-SLP calculates the position estimate based on
positioning measurements received from the SET (SET-assisted mode), or the SET
calculates the position estimate based on assistance data obtained from the V-SLP
(SET-based mode). Referring to FIG. 1 showing the SET-assisted mode, the V-SLP
sends the calculated position estimate (posresult) to the SET through an SUPL
REPORT message via the H-SLP (S99, S100). In case of the SET-based mode, the
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SUPL REPORT message is not required.

Once the position estimate (posresult) of the SET is received from the V-SLP
through the H-SLP, the SET checks if an area event triggered condition has been met,
that is, an area event has occurred by comparing the calculated position estimate with
position values of the specific area defined in the trigger parameter.

If the calculated position estimate is not consistent with the position values of the
specific area defined in the trigger parameter, the SET judges that an area event trigger
condition has not been met (i.e., an area event has not occurred) (S101), and proceed to
step S102 thus to re-send the SUPL POS INIT message to the V-SLP through the H-
SLP (8102, S103). If the area event has not occurred, steps S102 to S107 and steps
S108 to S113, etc. may be repeatedly performed. FIG. 1 shows steps S96 to S107 are
repeatedly performed so as to calculate a substantial position estimate of the SET when
the positioning session start condition has been met or the area event has not occurred.

However, if the calculated position estimate of the SET is consistent with at least one
of the position values for the specific area (i.e., an area event has occurred) (S101), the
SET directly performs step S114 not via steps S102 to S113 thus to send the calculated
position estimate of the SET to the SUPL Agent on the SET (S114).

If the calculated position estimate of the SET received from the H-SLP through step
S112 is consistent with the event area (i.e., if area event has occurred), the SET sends
the calculated position estimate of the SET to the SUPL Agent on the SET (S114).

Then, the SET sends the SUPL. END message to the H-SLP, and the H-SLP sends
the SUPL END message to the V-SLP in an RLLP SSRP tunnel message thus to inform
that the triggered session has been completed (S115, S116).

Then, the SET and the V-SLP release all resources regarding the positioning session.
As shown in FIG. 1, when the SET-initiates an area event triggered service, the H-
SLP obtains area ids regarding the area event triggered session from the V-SLP thus to

provide the area ids to the SET. If a positioning session start condition to calculate a
substantial position estimate of the SET is met, the SET and the V-SLP establish a po-
sitioning session through the H-SLP operated as a proxy, and calculates a substantial
position estimate of the SET. If it is judged that an area event has occurred based on
the calculated position estimate of the SET, the SET sends an SUPL. END message to
the H-SLP thus to end the positioning session.

A SET-initiated area event triggered positioning method according to a second
embodiment of the present invention will be explained.

FIG. 2 is a view showing a SET-initiated area event triggered positioning method
according to a second embodiment of the present invention;

As shown in FIG. 2, a roaming case, a SET-initiated case, an H-SLP positioning case

and a proxy mode are implemented.
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The second embodiment is different from the first embodiment in that a positioning
function to calculate a position estimate of the SET is performed by the H-SLP not by
the V-SLP.

In order to calculate a substantial position estimate of the SET by satisfying the po-
sitioning session start condition (i.e., by verifying a coarse position estimate of the
SET), the SET establishes a positioning session with the H-SLP having a positioning
function thus to calculate a substantial position estimate of the SET itself.

When the SET that has roamed to the V-SLP initiates its location service, a po-
sitioning procedure to calculate a substantial position estimate of the SET may be
performed through the V-SLP (the first embodiment), or may be performed through
the H-SLP (the second embodiment).

A SET-initiated area event triggered positioning method according to a third
embodiment of the present invention will be explained.

FIG. 3 is a view showing a SET-initiated area event triggered positioning method
according to a third embodiment of the present invention, in which a roaming case, a
SET-initiated case, a V-SLP positioning case and a non-proxy mode are implemented.
That is, the SET (target SET) is a roaming SET and initiates a location service, the V-
SLP performs a positioning function, and the H-SLP uses a non-proxy mode.

The V-SLP includes a V-SLC and a V-SPC, and the H-SLP includes an H-SL.C and
an H-SPC.

The third embodiment is different from the first embodiment in that a positioning
procedure is performed by directly establishing a positioning session between the V-
SPC and the SET not via the H-SL.C.

The difference between the third embodiment and the first embodiment will be
explained in more detail.

Once the SET sends to the H-SL.C an SUPL. TRIGGERED START message
including a session-id, a trigger type indicator (e.g., an area event), a lid, SET ca-
pabilities, and trigger parameters (S122), the H-SL.C verifies whether the SET is a
roaming SET based on routing information (S122). If the SET is a roaming SET, the
H-SLC requests and obtains area ids of the specific area defined by the area event
triggered session from the V-SPC through the V-SLC (5123 to S127).

The H-SLC sends an SUPL. TRIGGERED RESPONSE message to the SET (S128).
The SUPL. TRIGGERED RESPONSE message includes a session-id, a posmethod, a
V-SPC address, area ids, a SET auth-key, and a key-id 4. The V-SPC address indicates
an address to be connected by the SET for a positioning session establishment. The
SET auth-key and the key-id 4 are parameters to be served for a security session es-
tablishment when a direct session is established between the SET and the V-SPC

without a proxy server. The SET accesses to the V-SPC address, and recognizes that a
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security session should be established by using the SET auth-key and the key-id 4.

Once the positioning session start condition is met, the SET sends an SUPL. POS
INIT message to start a positioning session to the V-SPC. Then, the V-SPC and the
SET perform a positioning procedure thus to calculate a substantial position estimate
of the SET (S129 to S131).

The SET checks if an area event has occurred by verifying whether the calculated
position estimate of the SET meets the area event triggered condition (S132).

If the area event has not occurred, steps S133 to S136 are repeatedly performed.

On the contrary, if the area event has occurred, the SET sends the calculated position
estimate to the SUPL Agent on the SET (S141), and sends the SUPL. END message to
the V-SPC thus to release the triggered session (S142).

As shown in FIG. 3, when the SET-initiates a location service, the H-SL.C obtains
area ids of a corresponding area regarding an area event triggered session from the V-
SPC through the V-SLC, and provides the area ids to the SET. If a positioning session
start condition to calculate a substantial position estimate of the SET has been met, the
SET and the V-SPC establish a direct positioning session without a proxy server, and a
substantial position estimate of the SET is calculated. If it is judged that an area event
has occurred based on the calculated position estimate of the SET, the SET sends an
SUPL END message thus to end the positioning session.

A SET-initiated area event triggered positioning method according to a fourth
embodiment of the present invention will be explained.

FIG. 4 is a view showing a SET-initiated area event triggered positioning method
according to a fourth embodiment of the present invention, in which a roaming case, a
SET-initiated case, an H-SLP positioning case and a non-proxy mode are im-
plemented. That is, the SET (target SET) is a roaming SET and initiates a location
service, the H-SLP performs a positioning function, and the H-SLP uses a non-proxy
mode.

The V-SLP comprises a V-SLC and a V-SPC, the H-SLLP comprises an H-SL.C and
an H-SPC, and the H-SPC performs a positioning function.

The fourth embodiment is different from the first embodiment in that a positioning
function to calculate a substantial position estimate of the SET is performed by the H-
SLP (in particular, H-SPC), and the H-SL.C uses a non-proxy mode.

The difference between the fourth embodiment and the first embodiment will be
explained in more detail.

The H-SLC sends an SUPL. TRIGGERED RESPONSE message to the SET with
including an H-SPC address, a SET auth-key, a key-id 4 parameter, etc. therein (S157).

Since the H-SL.C uses a non-proxy mode, the SET auth-key and the key-id 4

parameter are used to establish a security session for a positioning procedure between
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the H-SPC and the SET. The H-SPC address indicates an address of the H-SPC of
which positioning session is to be established by the SET.

If the positioning session start condition has been met, the SET sends the SUPL POS
INIT message to the H-SPC (S158). In order to convert a lid included in the SUPL
POS INIT message (that is, a current cell id of the SET) into a position estimate, the H-
SPC requests the conversion of the lid to the V-SLC via the H-SLC (S159-S160). The
V-SLC converts (or translates) the received lid into the position estimate and returns
the result to the H-SL.C in an RLP SRLIA message (S161). The H-SL.C forwards the
position estimate of the SET to the H-SPC through internal communication (S162).

The H-SPC checks if the obtained position estimate meets a QoP, and sends an
SUPL REPORT message to the SET if so (S164).

However, if the obtained position estimate has not met the QoP, the H-SPC es-
tablishes a positioning session with the SET thus to calculate a substantial position
estimate of the SET (S163). Once the substantial position estimate of the SET is
calculated, the H-SPC sends the SUPL. REPORT message to the SET thus to forward
the calculated position estimate to the SET (S164).

The SET compares the received calculated position estimate with the position values
of the specific area (the event area) defined by the area event triggered condition,
thereby checking if an area event has occurred.

As shown in FIG. 4, when the SET (the roaming SET) initiates a location service, the
H-SLC obtains area ids of a corresponding area for an area event triggered session
from the V-SPC through the V-SL.C, and provides the area ids to the SET. If a po-
sitioning session start condition to calculate a substantial position estimate of the SET
has been met, the SET and the H-SPC establish a direct positioning session without a
proxy server, and a substantial position estimate of the SET is calculated. If it is judged
that an area event has occurred based on the calculated position estimate of the SET,
the SET sends an SUPL END message to the H-SPC thus to end the positioning
session.

As aforementioned, in the present invention, since the SET-initiated positioning
method based on an SUPL is proposed, SUPL-based positioning methods can be
variously implemented.

As the present invention may be embodied in several forms without departing from
the spirit or essential characteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of the details of the foregoing de-
scription, unless otherwise specified, but rather should be construed broadly within its
spirit and scope as defined in the appended claims, and therefore all changes and modi-
fications that fall within the metes and bounds of the claims, or equivalents of such

metes and bounds are therefore intended to be embraced by the appended claims.
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Claims

A SET-initiated area event triggered positioning method in a mobile com-
munication system, comprising:

receiving a SESSION START message to start a trigger session from a roaming
SET by a first server;

requesting and obtaining area ids of a specific area for an area event triggered
positioning from a second server by the first server;

sending a SESSION RESPONSE message to the SET;

receiving a POS INIT message from the SET, and sending it to the second
server; and

receiving a calculated position estimate of the SET from the second server, and
sending it to the SET; and

receiving a SESSION END message from the SET, and sending it to the second
server.

The method of claim 1, wherein the first server sends the area ids obtained from
the second server to the SET through the SESSION RESPONSE message.

The method of claim 1, wherein the SESSION START message comprises at
least trigger type information and trigger parameters.

The method of claim 3, wherein the trigger type information has an area event
trigger type.

The method of claim 3, wherein the trigger parameter comprises at least one of a
change_area type and position values of the specific area related to the area event
triggered positioning.

The method of claim 1, wherein the area ids represent one of ids of cells that
belong to an event area, mobile country codes (MCC), mobile network codes
(MNC), location area codes (ILAC), and primary scrambling code numbers.

The method of claim 1, wherein the first server uses a proxy mode, and the
second server has a positioning function.

The method of claim 1, wherein the first server is an H-SLP, and the second
server is a V-SLP.

A SET-initiated area event triggered positioning method in a mobile com-
munication system, comprising:

receiving a SESSION START message to start a trigger session from a roaming
SET by a first server;

requesting and obtaining area ids of a specific area for an area event triggered
positioning from a second server by the first server;

sending a SESSION RESPONSE message to the SET;



14

WO 2007/114635 PCT/KR2007/001624

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

receiving a POS INIT message from the SET;

performing a positioning procedure with the SET by the first server, and sending
a calculated position estimate of the SET to the SET; and

receiving a SESSION END message from the SET.

The method of claim 9, wherein the first server sends the area ids obtained from
the second server to the SET through the SESSION RESPONSE message.

The method of claim 9, wherein the SESSION START message comprises at
least trigger type information and trigger parameters.

The method of claim 11, wherein the trigger type information has an area event
trigger type.

The method of claim 11, wherein the trigger parameter comprises at least one of
a change_area type and position values of the specific area related to the area
event triggered positioning.

The method of claim 9, wherein the area ids represent one of ids of cells that
belong to an event area, mobile country codes (MCC), mobile network codes
(MNC), location area codes (ILAC), and primary scrambling code numbers.

The method of claim 9, wherein the first server uses a proxy mode and has a po-
sitioning function to calculate a position estimate of the SET.

A SET-initiated area event triggered positioning method in a mobile com-
munication system, comprising:

sending a SESSION START message to start a trigger session to a first server by
aroaming SET;

receiving a SESSION RESPONSE message from the first server;

sending a POS INIT message to the first server;

receiving a calculated position estimate of the SET from the first server;
checking if a trigger condition is met by comparing the calculated position
estimate with position values of an event area; and

if the trigger condition is met, providing the calculated position estimate by the
SET to its agent.

The method of claim 16, wherein the SET receives the area ids from the first
server through the SESSION RESPONSE message.

The method of claim 17, wherein the area ids are obtained from the second
server by the first server.

The method of claim 17, wherein the area ids represent one of ids of cells,
mobile country codes (MCC), mobile network codes (MNC), location area codes
(LLAC), and primary scrambling code numbers, that belong to the event area.
The method of claim 17, wherein if a first condition is met by comparing a
current area id of the SET with the received area ids, the POS INIT message is
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sent to the first server by the SET.

The method of claim 17, wherein if a change_area type related to an event area
triggered positioning indicates that the SET is verified to enter to the event area
or to stay at the event area, the POS INIT message is sent to the first server when
at least one of the received area ids is consistent with the current area id.

The method of claim 17, wherein if a change_area type related to an event area
triggered positioning indicates that the SET is verified to leave the event area, the
POS INIT message is sent to the first server when any one of the received area
ids are not consistent with the current area id.

The method of claim 16, wherein the SESSION START message comprises at
least trigger type information and trigger parameters.

The method of claim 23, wherein the trigger type information has an area event
trigger type.

The method of claim 23, wherein the trigger parameters comprise at least a
change_area type for an area event triggered positioning or position values of the
event area.

The method of claim 16, wherein the first server uses a proxy mode.

A SET-initiated area event triggered positioning method in a mobile com-
munication system, comprising:

receiving a SESSION START message to start a trigger session from a roaming
SET by a first server;

requesting and obtaining area ids of an event area by the first server from a third
server through a second server;

sending a SESSION RESPONSE message including at least parameters
regarding a security session establishment and an address of the third server to
the SET by the first server; and

receiving a SESSION END message from the third server by the first server.
The method of claim 27, wherein the first server sends the obtained area ids to
the SET through the SESSION RESPONSE message.

The method of claim 27, wherein the SESSION START message comprises at
least trigger type information and trigger parameters.

The method of claim 29, wherein the trigger type information has an area event
trigger type.

The method of claim 29, wherein the trigger parameters comprise at least a
change_area type for an area event triggered positioning or position values of the
area event.

The method of claim 27, wherein a security session is established between the

SET and the third server by using the parameters regarding the security session
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establishment included in the SESSION RESPONSE message, and the security
session is a session for a positioning procedure between the SET and the third
server.

The method of claim 27, wherein the first server is an H-SL.C, the second server
is a V-SLC, and the third server is a V-SPC.

The method of claim 27, wherein the first server uses a non-proxy mode, and the
third server performs a lateral positioning function.

A SET-initiated area event triggered positioning method in a mobile com-
munication system, comprising:

sending a SESSION START message to start a trigger session to a first server by
aroaming SET;

receiving from the first server a SESSION RESPONSE message including at
least parameters regarding a security session and an address of a second server;
sending a POS INIT message to the second server by the SET;

performing a positioning procedure by the SET by establishing a security session
with the second server by using the parameters;

receiving a calculated position estimate of the SET from the second server;
checking by the SET if an area event trigger condition has been met by
comparing the received calculated position estimate with position values of an
event area; and

if the area event trigger condition is met, providing the calculated position
estimate by the SET to its agent.

The method of claim 35, wherein the SET receives the area ids from the first
server through the SESSION RESPONSE message.

The method of claim 36, wherein the area ids are obtained by the first server
from the second server through the third server, and are provided to the SET.
The method of claim 37, wherein the first server is an H-SL.C, the second server
is a V-SPC, and the third server is a V-SLC.

The method of claim 36, wherein the area ids are obtained from the third server
by the first server thus to be provided to the SET.

The method of claim 39, wherein the first server is an H-SL.C, the second server
is a H-SPC, and the third server is a V-SLC.

The method of claim 35, wherein if a first condition is met by comparing a
current area id of the SET with the received area ids, the POS INIT message is
sent to the second server by the SET.

The method of claim 35, wherein the SESSION START message comprises at
least trigger type information and trigger parameters.

The method of claim 42, wherein the trigger type information has an area event
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a change_area type related to an area event triggered positioning and the position
values of the event area.

A SET-initiated area event triggered positioning method in a mobile com-
munication system, comprising:

receiving a SESSION START message to start a trigger session from a SET by a
first server;

requesting and obtaining area ids of an event area from a second server by the
first server;

sending a SESSION RESPONSE message including at least parameters
regarding a security session establishment and an address of the third server to
the SET by the first server; and

receiving a SESSION END message from the SET through the third server by
the first server.

The method of claim 45, wherein the first server sends the obtained area ids to
the SET through the SESSION RESPONSE message.

The method of claim 45, wherein the SESSION START message comprises at
least trigger type information and trigger parameters.

The method of claim 47, wherein the trigger type information has an area event
trigger type.

The method of claim 47, wherein the trigger parameter comprises at least one of
a change_area type related to an area event triggered positioning and position
values of the area event.

The method of claim 47, wherein a security session is established between the
SET and the third server by using the parameters about the security session es-
tablishment, and the security session is a session for a positioning procedure
between the SET and the third server.

The method of claim 47, wherein the first server is an H-SL.C, the second server
is a V-SLC, and the third server is an H-SPC.
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