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METHOD AND APPARATUS FOR
SELECTING A LOCATION PLATFORM FOR
A USER EQUIPMENT TO ROAM AND
METHOD FOR DETERMINING A
LOCATION OF A USER EQUIPMENT USING
THE SAME

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough

indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

PRIORITY

This application claims to the benefit under 35 U.S.C.
119(a) of an application entitled “Method and Apparatus for
Selecting Location Platform for User Equipment to Roam
and Method for Determining Location of User Equipment
using The Same” filed 1n the Korean Intellectual Property
Oflice on May 17, 2004 and assigned Serial No. 2004-
34608, the entire contents of which 1s incorporated herein by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a mobile com-
munication system, and more particularly to an apparatus
and a method for determining a location of a user equipment
(UE).

2. Description of the Related Art

Recently, the wide spread use of UEs has expanded
throughout the world. Further, 1n a global mobile commu-
nication system, many users want to receive application
services (e.g., traflic, daily information, etc.) using location
information of UEs equipments. Accordingly, user location
information acquisition systems using UEs have been com-
mercialized 1n some countries and mobile communication
network areas (e.g., SK telecom and KTF 1n Korean mobile
communication network area, and NTT, DoCoMo, Sprint
PCS, KDDI, Vodatone in Japan and Western mobile com-
munication network areas).

In order to provide application services using location
information, 1t 1s necessary to determine a location of a UE
in advance. That 1s, the application services using location
information are created on the basis of geographical position
information of a UE, which 1s determined from the location
of the UE.

In order to acquire the geographical position information

of a UE, the UE must receive a positioning service, regard-
less of the location of the UE. That 1s, the UE must receive
the positioning service, regardless of whether the UE 1s
located 1n a home area or a roaming area.

The positioning service 1s provided by a location platform
(LP) contained 1n a network. For example, a home location
plattorm (HLP) contained 1n a home network or a visiting
location platform (VLP) contained in a roaming network
provides auxiliary location information (e.g., auxiliary GPS
information) to the UE or performs a location calculation
using information recerved from the UE, 1n order to provide
the positioning service.

The location of a UE in the mobile communication
network can be determined by various ways, including three

representative examples, which will be described below.
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First, the location of a UE can be determined for each cell
by using information of the cell nearest to the location of the
UE or by using information of the cell managing the UE.

Second, the location of a UE can be determined based on
the network. In this network-based positioning, intensity of
transmission and reception signals between a node B (or
base station), a UE a time-of-arrival (TOA) of a radio wave
signal transmitted from the node B to the UE, or a time-
difference-of-arrival (TDOA) of a radio wave signal
between the UE each of multiple node Bs is calculated.
Thereatter, triangulation 1s performed using the TOA or
TDOA, 1n order to determine the location of the UFE.

Third, the location of a UE can be determined by using a
global positioning system (GPS) developed by the U.S.
Department of Defense.

From among the above-described positioning schemes,
the positioning scheme using the GPS 1s employed in the
mobile communication network together with supplemen-
tation of the GPS technique. Such a positioning scheme
using a supplemented GPS 1s called a network assisted GPS
(NA-GPS). The NA-GPS transmits auxiliary GPS informa-
tion, which 1s necessary to determine the location of a UE
using a network (particularly, using the mobile communi-
cation network), to the UE, thereby shortening the time-to-
first-fix (TTFF) of the UE.

The auxiliary GPS information transmitted to the UE 1n a
network includes satellite IDs of the respective satellites,
almanac data, satellite orbit information, a clock error cor-
rection value, an 1onosphere correction value, a differential
GPS (DGPS) correction value, and a list of invisible satel-
lites. The almanac data 1s location information (e.g., a
model) of a satellite according to time sections for a prede-
termined time period, which 1s used to detect an approximate
location of the satellite, particularly to distinguish a visible
satellite. The satellite orbit information and the clock error
correction value are mformation for providing an accurate
model of a satellite location to a UE. The ionosphere
correction value 1s used to correct an 1onosphere delay error,
which occurs when a radio signal passes through an 10no-
sphere contained 1n a pseudo distance between a satellite and
a UE, by about 50%. The ionosphere correction value
changes slower than other information.

The DGPS correction value improves the accuracy of a
UE location, by enabling a basic node B to calculate and
remove a deviation error contained in the pseudo distance.
The almanac data, the satellite orbit information, the clock
error correction value, and the DGPS correction value must
be determined according to satellites.

FIG. 1 1s a block diagram schematically illustrating a
conventional mobile communication system. More specifi-
cally, FIG. 1 1illustrates a mobile location service (MLS)
system for determining the location of a UE 1n a mobile
communication network. The mobile communication sys-
tem for determining the location of a UE includes a UE 110,
a node B (or base station) 120, a radio network controller
(RNC) 130, a home location platform (HLP) 140, a core
network (CN) 150 and a mobile location service client (MLS
client) 160.

The node B 120 transmits a radio wave signal to the UE
110 located 1n a specific cell. Also, the node B 120 measures
a radio wave signal received from the UE 110, and transmuits

predetermined data (e.g., TODA) required to determine the
location of the UE 110 to the RNC 130. In this case, a Uu

interface 1s used tfor communication between the node B 120

and the UE 110.
The RNC 130 manages the radio resources of the node B
120, controls a procedure for determining the location of the
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UE 110, and performs location calculation. In this case, an
Iub 1nterface 1s used for communication between the RNC
130 and the node B 120.

The HLP 140, which 1s also called a location platform (or
location server), provides auxiliary location information to
the UE 110, and performs a location mnformation service by
performing location calculation and the like. For example,
the HLP 140 transmits the auxiliary GPS information to the
UE 110, which 1s one of the auxiliary location information,
thereby enabling a network-assisted GPS service to be
provided to UEs 110 located 1n a relevant network.

The CN 150 manages information about the UEs 110 and
performs mobility management, session management, and
call management. Accordingly, the CN 150 and the RNC
130 communicate with each other using an Iu interface.

The MLS client 160 1s connected to the network and
provides a service 1n relation to locations of the UEs 110.
That 1s, the MLS client 160 requests location information of
a specific UE 110 from the CN 150 and provides a location
service to the relevant UE 110 using the location informa-
tion. In this case, the MLS client 160 and the CN 150
communicate with each other using an Le interface.

In the above-described system of FIG. 1, when the UE 110
1s located 1in a home network, the UE 110 receives auxiliary
location information (e.g., auxiliary GPS information) from
the HLP 140 contained 1in the home network. The HLP 140

may calculate the location of the UE 110, 1.e., the location
of the UE 110 1s determined by the HLP 140.

Referring to FI1G. 2, when the UE 110 roams from a home
network 100 to another network 200, 1.e., when the UE 110
visits another network 200, the UE 110 may determine the
location of the UE 110, by using either a visiting location
platform (VLP) 240 contained in the network 200 (1n which
the UE 110 1s roaming) or the HLP 140 contained in the
home network 100.

However, 1n order to determine the location of a roaming,
UE 110 using the VLP 240, the VLP 240 must be able to
have a positioning capability, such as information about
whether or not various positioning schemes according to
required location accuracy are supported and information
about whether or not an assisted GPS (A-GPS) scheme 1n a
control plane and a user plane 1s supported, according to a
request of the UE 110, and personal location information of
the UE 110 must be kept secret. Therefore, when the
roaming UE 110 requests auxiliary location information for
determining a location 1n a user-plane A-GPS scheme, the
positioning scheme using the VLP 240 may cause a number
of problems. That 1s, 1if the VLP 240 supports only a
control-plane A-GPS scheme, the VLP 240 cannot provide
auxiliary GPS information to the UE 110. Further, there 1s
another problem 1n that the personal location information of
the UE 110 1s disclosed as soon as the positioning service
begins between the VLP 240 and the UE 110.

In order to determine the location of a roaming UE 110
using the HLP 140, a regional range where the HLP 140 can
provide auxiliary location information (e.g., auxiliary GPS
information) must include a visiting area where the UE 110
1s located.

In addition, although the positioning scheme using the
HLP 140 has a superior capability 1n security and protection
of personal location information, the positioning scheme
using the HLP 140 has a disadvantage 1n that the accuracy
of auxiliary location mformation (or auxiliary GPS infor-
mation) 1s poor, as compared with the case of using the VLP
240. Therefore, in order to improve the quality of the
positioning service, 1t 1s preferred that the UE 110 selects a
location platform in consideration of both the positioning
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4

capability of the HLP 140 or the VLP 240, and capability
factors requested by the UE 110, e.g., location accuracy,
protection of personal location mnformation, security, etc.

However, until now, there has been no such a method
capable of permitting a roaming UE 110 to select a location
platiorm 1n consideration of the above-described positioning
capability and capability factors requested by the UE 110, 1n
order to determine the location of the UE 110.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been designed to
solve the above and other problems occurring 1n the prior
art. An object of the present mvention 1s to provide an
apparatus and a method for improving the quality of a
positioning service, regardless of the location of a user
equipment.

Another object of the present invention 1s to provide an
apparatus and a method for enabling the position of a
roaming user equipment to be efliciently determined.

Still another object of the present invention 1s to provide
an apparatus and a method for selecting a location platiform
in consideration of both the positioning capability of a
location platform and positioning capability factors
requested by a user equipment.

Still another object of the present invention 1s to provide
an apparatus and a method for determining the location of a
user equipment using a location platform, which 1s selected
by the above-mentioned apparatus and method.

To accomplish the above and objects, 1n accordance with
one aspect ol the present invention, there i1s provided a
method for selecting a location platform for a user equip-
ment (UE), which 1s roaming. The method includes the steps
of: checking a visiting network of the UE 1n response to a
location request message transmitted from the UE which 1s
roaming; and selecting a location platform to calculate a
location of the UE by comparing positioning capability
information of the checked visiting network and positioning
capability information of a home network of the UE.

In accordance with another aspect of the present imnven-
tion, there 1s provided a location platform selection appara-
tus for a user equipment (UE), wherein the location platform
selection apparatus compares positioning capabilities infor-
mation of a home location platiform of the UE and a visiting
location platform in response to a location information
request of the UE which 1s 1n roaming, and selects a location
plattorm to calculate a location of the UE. The wvisiting
location platform 1s contained 1n a visiting network 1n which
the UE 1s visiting.

In accordance with still another aspect of the present
invention, there i1s provided a method for determining a
location of a user equipment (UE). The method includes the
steps of: checking a visiting network of the UE 1n response
to a location request message transmitted from the UE which
1s roaming; selecting a location platform to calculate a
location of the UE by comparing positioning capability
information of the checked visiting network and positioning
capability information of a home network of the UE; acquir-
ing auxiliary information for calculating the location of the
UE 1n the selected location platform by exchanging auxiliary
location information between the selected location platform
and the UE; and calculating the location of the UE using the
acquired auxiliary information.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features, and advantages of
the present imvention will be more apparent from the fol-
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lowing detailed description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 1s a block diagram schematically illustrating a
conventional mobile communication system:;

FIG. 2 1s a block diagram illustrating a roaming state of 5
a user equipment (UE);

FIG. 3 1s a block diagram illustrating a system for
determining a position of a roaming UE according to an
embodiment of the present invention;

FIG. 4 1s a flow diagram 1illustrating a procedure for 10
determining a position of a UE according to an embodiment
of the present invention;

FIG. 5 15 a flow diagram 1illustrating a procedure for
determining a position of a UE according to an embodiment
of the present invention; and 15

FIG. 6 1llustrates an example of positioning capability
information that 1s used as a criterion for selecting a location
platform for the a UE according to an embodiment of the
present mvention.

20
DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT

(Ll

Preferred embodiments of the present invention will be
described in detail herein below with reference to the 25
accompanying drawings. In the following description of the
embodiments of the present invention, a detailed description
of known functions and configurations incorporated herein
will be omitted when 1t may obscure the subject matter of the
present mvention. 30

FIG. 3 1s a block diagram illustrating a system for
determining a position of a roaming UE according to an
embodiment of the present invention. Referring to FIG. 3,
the system includes two location platforms, 1.e., a home
location plattorm (HLP) 140, which 1s included in a home 35
network 100 of a UE 110, and a visiting location platform
(VLP) 240, which 1s included 1n a visiting network 200 of
the UE 110. The system manages positioning information of
the UEs located 1n each network and provides a positioning,
service. Herein, 1t 1s preferred that the HLP 140 and the VLP 40
240 communicate with each other using a roaming location
protocol (RLP).

The HLP 140 of the home network 100 includes a
home-roaming function unit 141, and the VLP 240 of the
visiting network 200 i which the UE 110 i1s roaming 45
includes a visiting-roaming function unit 241. The home-
roaming function umt 141 and the visiting-roaming function
unit 241 perform preparatory work for calculating the posi-
tion of the roaming UE 110 and determine a location
platform for performing position calculation. That 1s, the 50
home-roaming function unit 141 compares the positioning,
capability of the HLP 140 and the positioning capability of
the VLP 240, 1n order to select a location platform to be used
for the positioning service. The visiting-roaming function
unit 241 prowdes positioning capability information of the 55
VLP 240 1n response to a request of the home-roaming
function unit 141.

A mobile location service client (MLS client) 160 located
out of the network requests position mnformation of the UE
110 to the HLP 140 1n the home network 100. Herein, it 1s 60
preferred that the MLS client 160 and the HLP 140 com-
municate with each other using a mobile location protocol
(MLP).

FIG. 4 1s a flow diagram illustrating a procedure for
determining a position of the UE 110 according to an 65
embodiment of the present invention. More specifically,
FIG. 4 1llustrates the HLP 140 being selected as a location

6

platiorm to provide the positioning service when the UE 110
requests information about its own location.

In step S401, the UE 110 1n roaming transmits a location
request message to the HLP 140 1n order to determine its
own location. In this case, the location request message 1s
provided to begin a location session and a location proce-
dure between the HLP 140 and the UE 110. The location
request message 1ncludes an identifier (MS-ID) of the UE
110, positioning capability information of the UE 110, a
specific 1dentifier (location ID) of a cell or an area 1n which
the UE 110 1s located, an identifier (MLS-client-ID) of a
service client to perform a service requested by the UE 110,
etc.

The positioning capability of the UE 110 includes posi-
tioning schemes supported by the UE 110. That 1s, the
positioning capability of the UE 110 includes characteristics
of bearer such as GSM, CDMA, and WLAN, information
about a subject to perform location calculation such as
MS-Based, MS-Assisted, etc., whether or not a control-
plane A-GPS and a user-plane A-GPS are supported.

The HLP 140 having received the location request mes-
sage checks the identifier of the UE 110 contained in the
location request message, and determines 11 the UE 110 can
receive the location service. When it 1s determined that the
UE 110 can receitve the location service, the HLP 140
assigns a new session to the UE 110 1n step S403. In step
S405, the HLP 140 determines the VLP 240 as a location
platiorm with reference to the location ID contained in the
location request message.

In step S407, the HLP 140 requests information about the
positioning capability of the VLP 240 and conversion of the
coordinates (xy coordinates) of the location ID of an area
reported by the UE 110, from the VLP 240 determined in
step S403, using a start roaming location immediate request
(SRLIR) message of the RLP. The SRLIR message includes
a session 1dentifier (ID) of a session assigned 1n step S403,
a location ID, and a positioning capability information
request symbol (LPC req.: Location Platform Capability
request). In this case, the coordinates converted by the
request are used 1n place of the location of a node B. That
1s, a location platform (LP), which determines the location
of the UE 110, generates auxiliary location information
using an approximate location of the UE 110 (e.g., a location
of a node B 1 which the UE 110 1s located) and provides the
auxiliary location information to the UE 110.

In step S409, the VLP 240, having received the SRLIR
message 1n step S407, responds to the HLP (Home Location
Platform) 140 using a start roaming location immediate
answer (SRLIA) message of the RLP. The SRLIA message
includes the session ID, information about a positioning
capability (e.g., LP capability), and approximate coordinate
information (e.g., coarse position) of the location ID.

An example of information about the positioning capa-
bility (LP capability) contained in the SRLIA message 1s
illustrated in FIG. 6. However, this information will be
described later 1n more detail with reference to FIG. 6.

The HLP 140, having received the SRLIA message (re-
sponse message) from the VLP 240 1n step S409, compares
the positioning capability (LP capability) mformatlon of the
VLP 240 contained in the SRLIA message with positioning
capablhty (LP capability) information of the HLP 140 stored
in advance 1 the HLP 140, and selects a location platform
to provide a location information service to the UE 110 in
step S411.

For example, when 1t 1s possible for the HLP 140 to
support the user-plane A-GPS positioning scheme but 1t 1s
impossible for the VLP 240 to support the user-plane A-GPS
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positioning scheme, the HLP 140 selects the HLP 140 as a
location platform. However, when 1t 1s impossible for the
HLP 140 to support the user-plane A-GPS positioning
scheme but 1t 1s possible for the VLP 240 to support the
user-plane A-GPS positioning scheme, the HLP 140 selects
the VLP 240 as a location platform. When both of the HLP
140 and the VLP 240 can support the user-plane A-GPS
positioning scheme, the HLP 140 selects one of the HLP 140
and the VLP 240 as a location platform, by comparing
protection of personal location information, charge, security,

positioning capabilities, etc., between the HLP 140 and the
VLP 240.

When the HLP 140 already has iformation about the
positioning capability of the VLP 240, the HLP 140 selects
a location platform using the already-known positioning
capability information. Here, 1t 1s possible to omait the items
for the positioning capability information included in the
SRLIR and SRLIA messages transmitted 1n steps S407 and
S409.

FI1G. 4 illustrates the HLP 140 being selected as a location
platform 1n step S411. Therefore, the HLP 140, having been

determined as a location platform, calculates the location of

[ 1

the UE 110 using auxiliary location mformation of the UE
110 1n step S413.

Accordingly, the HLP 140 exchanges auxiliary location
information with the UE 110 in step S414. Herein, the HLP
140 acquires auxiliary location information using either an
MS-assisted scheme or an MS-based scheme, and calculates
the position of the UE 110 using the acquired auxiliary
location information. The MS-assisted scheme calculates
auxiliary location information (e.g., estimated value of loca-
tion) using a measured value received from the UE 110, and
the MS-based scheme acquires an auxiliary location infor-
mation (e.g., estimated value of location) calculated from the
UE 110.

After completing the location calculation, the HLP 140
ends the session (e.g., a location session) assigned in step
S403 and notifies the UE 110 of the end of the session 1n step
S415. Accordingly, the HLP 140 transmits a positioning end
message to the UE 110, and then the UE 110 releases the
occupation of all resources, which the UE 110 has occupied
in relation to the location session.

FIG. 5 1s a flow diagram 1illustrating a procedure for
determining a position of a UE 110 according to an embodi-
ment of the present invention. More specifically, FIG. 5
illustrates the VLP 240 being selected as a location platform
to provide the positioning service when the UE 110 requests

information about 1ts own location. However, because steps

S501 to S511 1n FIG. § are the same as steps S401 to S411
in FI1G. 4, the detailed description of steps S501 to S511 will
be omitted and the following description will be made with
regard to the steps following step S511.

Referring to FIG. 5, the HLP 140 determines the VLP 240
as a location platform in step S511, and the HLP 140 notifies
the relevant VLP 240 that the VLP 240 has been determined
as a location platform in step S3513. After the HLP 140
notifies the relevant VLP 240 of the location platform
determination, the HLP 140 receives an acknowledgment
signal (ACK) 1n response to the notification 1n step S515.

The VLP 240, having received the notification of the
location platform determination, calculates the location of

[ 1

the UE 110 using auxiliary location mformation of the UE
110 1n step S517.

Accordingly, the VLP 240 performs an auxiliary location
information exchange process with the UE 110 via the HLP
140. That 1s, when the VLP 240 requests auxiliary location
information the HLP 140 1n step S518, the HLP 140 obtains
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the auxiliary location information through auxiliary location
information exchange with the UE 110 1n step S519 and
transmits the obtained auxiliary location information to the
VLP 240 1n step S521. Then, the VLP 240 calculates the
location of the UE 110 using the auxiliary location infor-
mation.

In this case, the VLP 240 acqures auxiliary location
information using either an MS-assisted scheme or an MS-
based scheme, and calculates the position of the UE 110
using the acquired auxihiary location information. Herein,
the MS-assisted scheme calculates auxiliary location infor-
mation (e.g., estimated value of location) using a measured
value received from the UE 110, and the MS-based scheme
acquires an auxiliary location information (e.g., estimated
value of location) calculated from the UE 110.

After the location calculation 1s completed, the HLP 140
ends the session (e.g., a location session) assigned in step
S503 and notifies the UE 110 of the end of the session 1n step
S523. The HLP 140 transmits a positioning end message
(location END message) to the UE 110, and the UE 110
releases the occupation of all resources, which the UE 110
has occupied 1n relation to the location session.

Although the embodiments of the present invention
described above with reference to FIGS. 4 and 5 are made
with respect to the case in which a UE requests information
about 1ts own location, the above-described procedures of
the present imnvention can also be used when a network
requests the location information of a UE. In such a case 1n
which a network requests the location information of a UE,
there 1s little difference except that the subject of location
request and the object of session end notification change.
Theretore, embodiments for the case in which a network
request the location mformation of a UE will be omutted.

FIG. 6 1llustrates an example of positioning capability
information that 1s used as a criterion for selecting a location
platform for the a UE according to an embodiment of the
present mvention. The positioming capability information
includes a network identifier (ID), a specific identifier (LP
ID) of a location platform, a type of network, information
about whether or not a roaming location service 1s sup-
ported, a supported positioning scheme (e.g., a cell ID
positioning scheme, a network-based positioning scheme,
such as TDOA and the like, a GPS positioning scheme, etc.),
a degree of accuracy of each positioming scheme, and
information about an A-GPS positioning scheme, which
includes a kind of supported A-GPS (a control-plane A-GPS
or a user-plane A-GPS) and an auxiliary location informa-
tion generation scheme (MS-based, MS-assisted, etc.).

As described above, according to an embodiment of the
present mvention, a location platform 1s selected based on
the positioning capability of the location platform and
positioning capability factors requested by a UE, and the
location of the UE 1s determined using the selected location
platiorm. Therefore, the present invention can efliciently
perform the positioning of the UE, regardless of the location
of a UE (e.g., regardless of whether the UE 1s located 1n a
home area or a roaming area), thereby improving the quality
of the positioning service.

While the present invention has been shown and
described with reference to certain preferred embodiments
thereol, 1t will be understood by those skilled 1n the art that
various changes 1 form and details may be made therein
without departing from the spirit and scope of the present
invention as defined by the appended claims. Accordingly,
the scope of the present invention 1s not to be limited by the
above embodiments, but by the following claims and the
equivalents thereof.




US RE46,800 E

9

What 1s claimed 1s:
1. A method for calculating a location of a user equipment
(UE) that 1s roaming, the method comprising the steps of:
receiving, by a home location plattorm (HLP), a location
request message, from the UE, including specific iden-
tifier information of an area in which the UE 1s located
and positioning capability information including posi-
tioning schemes which the UE supports;
determining, by the HLP [having received the location
request message from the UE], a visiting location
platform (VLP) where the UE 1s located, by referring to
information included 1n the location request message,
the VLP being a location platform to calculate the
location of the UE;
transmitting, by the HLP, the specific 1dentifier informa-
tion and the positioning capability information
[received from the UE] to the VLP; and
receiving, by the HLP, the location of the UE calculated
from the VLP, the VLP calculating the location of the
UE with [the] a positioning scheme [corresponding to]
selected from the positioning capability information
received from the UE.
2. The method as claimed 1n claim 1, further comprising:
receiving by the HLP, an auxiliary location imnformation
from the VLP, when the VLP 1s determined as a
location platform, and transmitting the auxiliary loca-
tion information to the UFE;
receiving, by the HLP, from the UE, the auxiliary location
information by exchange of #2e auxihary location infor-
mation with the UE, when the VLP is not determined as
the location platform, and transmitting, to the VLP, the
auxiliary location information; and
calculating, by the VLP, the location of the UE by using
the recerved auxiliary location information.
3. The method as claimed 1n claim 1, wherein one of the
HLP and the VLP 1s selected as the location platform 1n
response to the E

location request message of the UE.

4. The method as claimed 1n claim 3, wherein a location
platform selection apparatus 1s 1cluded i each location
platiorm 1ncluded in networks.

5. The method as claimed 1n claim 1, wherein the posi-
tioming capability mformation includes a type ol network,
information indicating i1f a roaming location service 1is
supported, a supported positioning scheme, a degree of
accuracy of the positioning scheme, and an assisted global
positioning system (A-GPS) positioning scheme.

6. The method as claimed 1n claim 1, further comprising
notifying the VLP that the VLP 1s determined as a location
platform to calculate the location of the UE, when the VLP
1s selected as the location platform.

7. The method as claimed in claim 1, wherein the VLP
determined as the location platform receives the positioning
capability mnformation provided by the UE through the HLP
and calculates the location of the UE by using the position-
ing capability information.

8. The method as claimed 1n claim 1, wherein when
receiving the location of the UE calculated from the VLP, the
positioning scheme 1s a Mobile Station (MS) assisted
scheme represents a scheme of calculating auxiliary location
information using a measured value received from the UE.

9. The method as claimed 1n claim 8, wherein the auxil-
1ary location information is related to an auxiliary of Global
Positioning System (GPS) information and includes at least
one of satellite IDs of satellites, almanac data, satellite orbit
information, a clock error correction value, an 10nosphere
correction value, a differential GPS correction value and a
list of mvisible satellites.

10

15

20

25

30

35

40

45

50

55

60

65

10

10. The method as claimed i1n claim 1, wherein when
receiving the location of the UE calculated from the VLP, the
positioning scheme 1s a Mobile Station (MS) based scheme
ol acquiring auxiliary location information calculated from
the UE.

11. The method as claimed in claim 10, wherein the
auxiliary location information 1s related to an auxiliary of
Global Positioning System (GPS) information and includes
at least one of satellite IDs of satellites, almanac data,
satellite orbit information, a clock error correction value, an
ionosphere correction value, a differential GPS correction
value and a list of invisible satellites.
12. The method as claim 1n claim 1, wherein the posi-
tioning scheme 1s either a UE-assisted scheme or a UE-
based scheme, wherein the UE-assisted scheme 1s performed
by calculating auxiliary location information using a mea-
sured value received from the UE, and the UE-based scheme
1s performed by acquiring auxiliary location information
calculated from the UE.
13. A method for calculating a location of a user equip-
ment (UE), the method comprising the steps of:
recerving, by a home location plattorm (HLP), a location
request message including specific identifier informa-
tion of an area 1 which the UE 1s located and posi-
tioning capability information including positioning
schemes which the UE supports, the HLP being a
location platform to calculate a location of the UE;

transmitting, by the HLP, the specific identifier informa-
tion [received from the UE] to a visiting location
platform (VLP);

receving, by the HLP, approximate coordinate iforma-

tion of the specific identifier information calculated
from the VLP; and

calculating, by the HLP, the location of the UE with [the]

a positioning scheme [corresponding to] selected from
the positioning capability information of the UE and
the approximate coordinate information [received from
the VLP].

14. The method as claimed 1n claim 13, wherein one of the
HLP and the VLP 1s selected as the location platform 1in
response to the . =

ocation request message of the UE.

15. The method as claimed 1n claim 13, wherein the HLP
determined as the location platform directly receives the
positioning capability information provided by the UE and
calculates the location of the UE by using the received
positioning capability information.

16. The method as claimed in claim 13, wherein the
positioning capability information includes a type of net-
work, information indicating 1f a roaming location service 1s
supported, a supported positioming scheme, a degree of
accuracy of the positioning scheme, and an assisted global
positioning system (A-GPS) positioning scheme.

17. The method as claimed in claim 13, wherein when
receiving the location of the UE calculated by the HLP, the
positioning scheme 1s a Mobile Station (MS) assisted
scheme of calculating auxiliary location information using a
measured value receirved from the UE.

18. The method as claimed in claim 17, wherein the
auxiliary location iformation 1s related to an auxiliary of
Global Positioning System (GPS) information and includes
at least one of satellite IDs of satellites, almanac data,
satellite orbit information, a clock error correction value, an
ionosphere correction value, a differential GPS correction
value and a list of invisible satellites.

19. The method as claimed in claim 13, wherein when
receiving the location of the UE calculated by the HLP, the
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positioning scheme is [an] a Mobile Station (MS) based
scheme, of acquiring auxiliary location imnformation calcu-
lated from the UE.

20. The method as claimed 1n claim 19, wherein the

auxiliary location information is related to an auxiliary of °

(Global Positioning System (GPS) information and includes
at least one of satellite IDs of satellites, almanac data,
satellite orbit information, a clock error correction value, an
ionosphere correction value, a differential GPS correction
value and a list of mvisible satellites.

21. The method as claim 1n claim 13, wherein the posi-

[ 1

tioming scheme 1s either a UE-assisted scheme or a UE-
based scheme, wherein the UE-assisted scheme 1s performed
by calculating auxiliary location information using a mea-
sured value received from the UE, and the UE-based scheme
1s performed by acquiring auxiliary location information
calculated from the UFE.

22. A server for calculating a location of a user equipment

(UE), the server comprising:

[a receiver for receiving] a tramsceiver configured to
receive a location request message including specific
identifier information and first positioming capability
information of the UE, from the UE, in order to
determine the location of the UE], receiving a message
including positioning capability information of a visit-
ing location platform (VLP) from the VLP, and receiv-
ing auxiliary location information from the UE];

[a transmitter for transmitting a request message request-
ing positioning capability information of the VLP to the
VLP;] and

a processor configured to
determine a [controller for determining the] Visiting

Location Platform (VLP) of an area in which the UE
1s located, based on the location request message,

control the transceiver to transmit, to the VLP a
request message vequesting second positioning
capability information of the VLP,

control the transceiver to veceive, from the VLP a
message including the second positioning capability
information,

[comparing] compare third positioning capability
information of the server with the second positioning,
capability information of the VLP [and determining],

determine one of the VLP and the server having a better
positioning capability than the other as a location
plattorm (LP), and

when the server is determined as the LP, [exchanging]
control the transceiver to exchange auxiliary loca-
tion nformation with the UE without additional
communication with the VLP, and [calculating] cal-
culate the location of the UE using the exchanged
auxiliary information.

23. A Home Location Platform (HLP) server for calcu-

lating a location of a User Equipment (UE), the HLP server
COmprising:
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a transceiver configured to:
receive a location request message from the UL, for
starting a positioning session with the UE, wherein
the location request message includes location iden-
tifier information of an area in which the UE is
located, and positioning capability information
including a positioning scheme supported by the UL
transmit a request for approximate coorvdinate infor-
mation to the a Visiting Location Platform (VLP),
receive the approximate coordinate information from
the VLP
exchange auxiliary location information with the UE;
and
a processor configured to establish the positioning session
with the UE,
wherein the location of the UE is calculated by the
processor of the HLP using the exchanged auxiliary
location information, which is received from the UE,

and the approximate coordinate information.
24. The HLP server as claimed in claim 23, wherein the

positioning scheme includes at least one of a Mobile Station

(MS)-Assisted scheme and an MS-Based scheme.

25. The HLP server as claimed in claim 23, wherein the

processor ends the positioning session with the UE, when
the location of the UE is calculated.

26. A Home Location Platform (HLP) server for calcu-

lating a location of a User Equipment (UE), the HLP server
COmprising.

a transceiver configured to receive a location request
message from the UE for starting a positioning session
with the UE, the location request message including
location identifier information of an area in which the
UL is located and positioning capability information
including a positioning scheme which the UL supports,
the HLP being a location platform to calculate the
location of the UE; and

a processor configured to:
establish the positioning session with the UL
control the transceiver to receive auxiliary location

information from the UE, and
control the transceiver to forward the auxiliary loca-
tion information to the VLP in ovder to calculate the

location of the UE,
wherein the location of the UL is calculated by the VLP

using the auxiliary location information and approxi-
mate coordinate information obtained in the VLP
27. The HLP server as claimed in claim 26, wherein the

positioning scheme includes at least one of a Mobile Station

(MS)-Assisted scheme and an MS-Based scheme.

28. The HLP server as claimed in claim 26, wherein the

processor is further configured to end the positioning ses-
sion with the UE, when the location of the UE is calculated.
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