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METHOD AND SYSTEM FOR PROVIDING AN 
EMERGENCY LOCATION SERVICE 

TECHNICAL FIELD 

[0001] The present invention relates to an emergency loca 
tion service, and more particularly, to a method and a system 
for providing an emergency location service using an IP mul 
timedia subsystem (IMS) core. 

BACKGROUND ART 

[0002] An IP multimedia subsystem (IMS) has attracted 
attentions as a core information technology for providing a 
neW multimedia service in an IP (Internet Protocol) based 
next-generation communication environment. The IMS 
serves to unify IP netWorks and mobile communication envi 
ronments and makes it possible to provide an IP-based mul 
timedia service using user equipments by facilitating com 
munications betWeen the user equipments and the IP 
netWorks. Examples of the IP-based multimedia service can 
include an Internet telephony service, a remote video confer 
ence service, a voice mail service, and a location service. 

[0003] One of signaling protocols Which can be used in the 
IP-based multimedia service is a session initiation protocol 
(SIP). The SIP is a call control protocol of an application layer 
for retrieving a location of an opposite user equipment and 
generating, correcting, and ending an IP-based multimedia 
service session betWeen user equipments or betWeen a user 
equipment and an entity having an IP address. 
[0004] As described above, a location service is one of the 
IP-based multimedia services. The location service means a 
service of calculating a location value of a target terminal 
periodically or on demand and providing location informa 
tion including the calculated location value to an entity in a 
network. Examples of the method of calculating the location 
value of a target terminal can include a cell-ID method using 
an ID of a cell to Which the terminal belongs, a method of 
measuring a period of time When a radio Wave travels to a base 
station from a terminal and then calculating a location value 
of the terminal using a trigonometrical survey, and a method 
using a global positioning system (GPS). 
[0005] The location service serves as a basis for providing 
users With an emergency location service as Well as a variety 

of accessory services such as a tra?ic information service, a 
location information service, a Weather information service, 
and a car navigation service. The emergency location service 
means a service of establishing an emergency call betWeen a 
user equipment and an emergency center mo st suitable for the 
current location of the user equipment by the use of a system 
including sets of mobile communication netWorks or control 
nodes. 
[0006] The emergency location service alloWs an emer 
gency center to do an emergent rescue or the like necessary 
for the user by providing current location information of the 
user equipment to the emergency center for establishment of 
an emergency call. Accordingly, When a user requests for an 
emergency call With an emergency center at the time of a 
disaster or a traf?c accident, the emergency location service 
should rapidly check a location of the user equipment to 
establish an emergency call betWeen the user equipment and 
an emergency center most suitable for the checked location. 
Therefore, in the emergency location service based on the 
location of a user equipment, the rapid processing of an 
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emergency call initiation request is very important in vieW of 
usefulness of accessory services. 
[0007] HoWever, various services provided from the knoWn 
IMS do not disclose details of the emergency location service. 
In addition, since message processing procedures and trans 
mission parameters betWeen entities in the netWorks or sys 
tems for providing the emergency location service are differ 
ent from each other depending on structures of the netWorks, 
there is a problem that the processing procedures of the emer 
gency location service to be provided by the netWorks or 
systems should be prescribed different depending on the 
structures of the netWorks. 

DISCLOSURE OF INVENTION 

Technical Problem 

[0008] A technical goal of the invention is to provide a 
method and a system for providing an emergency location 
service using an IMS core. 
[0009] Another technical goal of the invention is to provide 
a method and a system for providing an emergency location 
service using an IMS core regardless of structures of a net 
Work or system for providing a location service. 

Technical Solution 

[0010] According to an aspect of the invention, there is 
provided a method for providing an emergency location ser 
vice using an IP multimedia subsystem (IMS) core, the 
method comprising: receiving an emergency call initiating 
request message from a user equipment; transmitting a loca 
tion service request message requesting for retrieving a loca 
tion of the user equipment to a location retrieval subsystem in 
response to the emergency call initiating request message; 
receiving a location service response message including cur 
rent location information of the user equipment, Which is 
acquired through an access to the user equipment by the 
location retrieval sub system having received the location ser 
vice request message, from the location retrieval subsystem; 
and selecting an emergency center on the basis of the current 
location information and transmitting the emergency call ini 
tiating request message including the current location infor 
mation to the selected emergency center. 
[0011] According to another aspect of the invention, there 
is provided a method for providing an emergency location 
service, comprising: transmitting an emergency call initiating 
request message from a user equipment to an IP multimedia 
subsystem (IMS) core; transmitting a ?rst location service 
request message requesting for retrieving a location of the 
user equipment from the IMS core to a location retrieval 
subsystem; acquiring, by the location retrieval subsystem 
Which accesses the user equipment, current location informa 
tion of the user equipment, in response to the ?rst location 
service request message; transmitting a ?rst location service 
response message including the current location information 
from the location retrieval subsystem to the IMS core; trans 
mitting the emergency call initiating request message includ 
ing the current location information from the IMS core to the 
selected emergency center Which is selected by the IMS core 
on the basis of the received current location information; and 
establishing an emergency call betWeen the emergency center 
and the user equipment in response to the received emergency 
call initiating request message. 
[0012] In the above-mentioned aspect, after the emergency 
call is established, the emergency center may transmit a sec 
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ond location service request message to the location retrieval 
subsystem and the location retrieval subsystem may acquire 
updated location information of the user equipment in 
response to the second location service request message and 
transmit a second location service response message includ 
ing the updated location information to the emergency center. 
[0013] According to another aspect of the invention, there 
is provided a method for providing an emergency location 
service using a user equipment, the method comprising: 
transmitting a session connection request message including 
emergency indicator information to a core network; accessing 
a location retrieval subsystem for acquiring current location 
information of the user equipment by measuring the current 
location of the user equipment in response to a request from 
the core network; and establishing an emergency call in 
response to a session connection request from an emergency 
center which is selected by the core network on the basis of 
the current location information acquired by the location 
retrieval subsystem. 
[0014] According to another aspect of the invention, there 
is provided a user equipment supporting an emergency loca 
tion service. And, the user equipment includes a processor 
which transmits a session connection request, message 
including emergency indicator information to a core network, 
accesses a location retrieval subsystem for acquiring current 
location information of the user equipment by measuring 
current location of the user equipment in response to a request 
from the core network, and performs a session connection to 
an emergency center in response to a session connection 
request from the emergency center which is selected by the 
core network on the basis of the current location information 
acquired by the location retrieval subsystem. 

Advantageous Effects 

[0015] In the method for providing an emergency location 
service according to the present invention, the IMS core hav 
ing received an emergency call initiating request message 
communicates with the location retrieval sub system perform 
ing the location retrieval function to acquire location infor 
mation of the user equipment and selects an emergency center 
mo st suitable for the current location of the user equipment on 
the basis of the acquired location information to establish an 
emergency call between the user equipment and the emer 
gency center. At this time, the location information of the user 
equipment can be acquired by the location retrieval sub 
system to communicate with the user equipment. Therefore, 
according to the invention, it is possible to rapidly provide an 
emergency location service using the IMS core. 

[0016] According to the invention, it is possible to acquire 
the location information of the user equipment using a system 
for providing a user plane based location service, for 
example, a location retrieval subsystem including an SLP and 
thus to provide an emergency location service using the loca 
tion information. Accordingly, it is possible to ef?ciently 
provide an emergency location service using the IMS core 
regardless of characteristics or structures of networks for 
providing a location service. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a block diagram illustrating a system for 
providing an emergency location service according to an 
embodiment of the present invention. 
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[0018] FIG. 2 is a block diagram illustrating a location 
retrieval subsystem including an SUPL location platform 
(SLP) as an example of a location retrieval subsystem shown 
in FIG. 1. 
[0019] FIG. 3 is a ?owchart of messages illustrating a ?rst 
half of steps in a method for providing an emergency location 
service according to a ?rst embodiment of the invention. 
[0020] FIG. 4 is a ?owchart of messages illustrating a sec 
ond half in the method for providing an emergency location 
service according to the ?rst embodiment of the invention. 
[0021] FIG. 5 is a ?owchart of messages illustrating a ?rst 
half of steps in a method for providing an emergency location 
service according to a second embodiment of the invention. 
[0022] FIG. 6 is a ?owchart of messages illustrating a sec 
ond half in the method for providing an emergency location 
service according to the second embodiment of the invention. 
[0023] FIG. 7 is a ?owchart of messages illustrating a ?rst 
half of steps in a method for providing an emergency location 
service according to a third embodiment of the invention. 
[0024] FIG. 8 is a ?owchart of messages illustrating a sec 
ond half in the method for providing an emergency location 
service according to the third embodiment of the invention. 
[0025] Hereinafter, exemplary embodiments of the present 
invention will be described in detail with reference to the 
attached drawings. The exemplary embodiments described 
below are intended to exemplify a technical spirit of the 
present invention but not to de?ne the scope of the present 
invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0026] FIG. 1 is a block diagram illustrating a system for 
providing an emergency location service according to an 
embodiment of the present invention. Referring to FIG. 1, the 
system includes a user equipment (UE) 100, an IP-connec 
tivity access network (IP-CAN) 200, an IP multimedia sub 
system (IMS) core 300, a location retrieval subsystem 400, 
and an emergency center (EC) 500. 
[0027] The UE 100 is an entity which can communicate 
with the IMS core 300 or entities constituting the IMS core. 
The UE 100 has a speci?c ID and an IP address (P Addr). The 
ID ofthe UE 100 may be a public user ID such as an SIP URI 

(Uniform Resource Identi?er) or a TEL URI. The UE 100 
may have an emergency service ID which is specially prom 
ised for an emergency call. 

[0028] The UE 100 can communicate with the location 
retrieval subsystem 400. The UE 100 may be an SUPL 
enabled terminal (SET) communicating with an SUPL loca 
tion platform (SLP) which is an entity serving as a location 
retrieval function in, for example, a secure user plane network 
(SUPL) and examples thereof can include terminals such as a 
user equipment (UE) in a universal mobile telecommunica 
tion system (UMTS), a mobile station (MS) in a global sys 
tem for mobile communication (GSM) or an inter standard 
95 (IS-95), and a laptop computer or a personal digital 
assistance (PDA) having an SET function. The SET supports 
processes de?ned in the SUPL in interoperation with the 
SUPL network using a user plane bearer. 
[0029] The IP-CAN 200 is a set of network entities and 
interfaces providing IP transport connectivity between the 
UE 100 and the IMS entities. That is, the IP-CAN 200 is an 
access network for routing an SIP signal so as to allow the UE 
100 to communicate with the IMS core 300. The IP-CAN 200 
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may be a packet-based communication network such as a 
general packet radio service (GPRS). 
[0030] The IMS core 300 is a set of control nodes providing 
a variety of multimedia services using the SIP and controlling 
an SIP-based call control in a mobile communication netWork 
environment. The IMS core includes a proxy call session 
control function (P-CSCF) 310, an emergency call session 
control function (E-CSCF) 320, and an emergency applica 
tion server (E-AS) 330. The IMS core 300 may include a 
home subscriber server (HSS) (not shoWn). 
[0031] The call session control function (CSCF) serves to 
register the UE 100 and route an SIP signal to a proper server 
and is generally classi?ed into a P-CSCF 310, an S-CSCF 
(serving CSCF), and an I-CSCF (Interrogating-CSCF) 
depending on logical functions thereof. The P-CSCF 310 is a 
?rst contact point at the time of access to the IMS core 300. 
The S-CSCF serves to actually process a variety of sessions in 
the IMS netWork and can be classi?ed into various entities 
depending on logical roles thereof. The E-CSCF 320 is an 
example of the S-CSCF and is an S-CSCF exclusively pro 
cessing an emergency session. 
[0032] The E-AS 330 serves to provide routing information 
on the emergency center 500 and to redirect the SIP signal. 
The E-AS 330 may be uni?ed into the E-CSCF 320. 
[0033] In the embodiments of the present invention, the 
E-CSCF 320 or the E-AS 330 serves as an intermediate 

medium for processing an IMS signal (a portion indicated by 
a narroW solid line in FIG. 1 is a signaling path for forWarding 
the IMS signal) and an LCS signal (a portion indicated by a 
thick solid line in FIG. 1 is a signaling path for forWarding the 
LCS signal), in addition to the above-mentioned roles. In this 
case, the E-CSCF 320 or the E-AS 330 Which both of the IMS 
signal and the LCS signal pass through is a middle point for 
distinguishing the IMS signal and the LCS signal. 
[0034] For example, the E-CSCF 320 takes charge of com 
munication With the location retrieval subsystem 400 and the 
emergency center 500 in a ?rst embodiment to be described 
later and the E-AS 330 takes charge of communication With 
the location retrieval subsystem 400 and the emergency cen 
ter 500 in a second embodiment to be described later. In a 
third embodiment to be described later, the E-CSCF 320 takes 
charge of communication With the emergency center 500 and 
the E-AS 330 takes charge of communication With the loca 
tion retrieval subsystem 330. 
[0035] Accordingly, in the embodiments of the present 
invention, When it is s necessary to replace or upgrade nodes 
associated With the IMS signal and/ or the LCS signal due to a 
change of the IMS signal and/or the LCS signal, only nodes 
for processing the IMS signal and/or nodes for processing the 
LCS signal may be replaced or upgraded. Since the IMS 
signal and the LCS signal for establishing an IMS emergency 
call are intersected at the E-CSCF 320 or the E-AS 330, the 
signaling paths of tWo signals can be clearly distinguished 
from each other or correlated to each other. 

[0036] Referring to FIG. 1 again, the location retrieval sub 
system 400 includes a functional entity acquiring location 
information by retrieving a location of the UE 1 00 in response 
to a location service request or a set of such entities. The 
location retrieval subsystem 400 exclusively processing an 
emergency location service request is an emergency location 
retrieval subsystem. A typical example of the location 
retrieval subsystem 400 is a location retrieval function (LRF). 
[0037] The location retrieval subsystem 400 acquiring 
location information of the UE 100 may be an independent 
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functional entity or may include a different kind of location 
server function (LSF) 410 acquiring the location information, 
a routing determination function (RDF) 420 providing rout 
ing information to a proper emergency center, and/ or a gate 
Way mobile location center (GMLC) 430 serving as an access 
node such as the emergency center 500. 

[0038] Here, the location retrieval subsystem 400 may 
interact With an independent RDF 420 or may include a 
uni?ed RDF 420. In the former, the independent RDF may be 
uni?ed into the GMLC. The location retrieval subsystem 400 
may interact With an independent GMLC 430 or may include 
a uni?ed GMLC 430. 

[0039] The LSP 410 is an entity serving to manage the 
location service and to actually retrieve the location of the UE 
100. The location retrieval subsystem 400 may interact With 
the independent LSP 410 or may include a uni?ed LSF so as 
to acquire the location information. One example of the LSP 
410 is an SLP (SUPL Location Platform) shoWn in FIG. 2. 
[0040] FIG. 2 is a block diagram illustrating a location 
retrieval subsystem 400 including the SLP as an example of 
the LSP 410: The location retrieval subsystem 400 includes 
an SLP 412 Which is an SLP ofa home netWork (H-SLP) or an 
SLP ofa visit netWork (V-SLP), an E-SLP 414 processing an 
emergency location retrieval service, and SUPL netWork enti 
ties such as the GMLC 430. In this case, the SLP 412 and the 
E-SLP 414 may be uni?ed into the RDF 420. 
[0041] In this Way, since the location retrieval subsystem 
400 shoWn in FIG. 2 is only an example of the location 
retrieval subsystem 400 shoWn in FIG. 1, it is obvious to those 
skilled in the art that the embodiments of the invention to be 
described later With reference to the elements of FIG. 2 can be 
similarly applied to different kinds of location retrieval sub 
systems. Functions of the entities constituting the location 
retrieval subsystem 400 Will be described in detail With ref 
erence to FIGS. 1 and 2. 

[0042] As described above, the SUPL is a user plane based 
communication protocol Which can basically provide a loca 
tion service using a user plane. For example, the SUPL uses a 
user plane data bearer so as to forWard location assistant 
information such as A-GPS (Assisted-Global Positioning 
System) and to transport a positioning technology relevant 
protocol betWeen a user equipment and a netWork. The loca 
tion service using the SUPL can be provided through an 
SUPL netWork including an SUPL agent, an SET as a user 

equipment Which can support the SUPL service, and an SLP 
(SUPL location platform). 
[0043] The SUPL agent means a service access point for 
accessing netWork resources so as to acquire the location 
information. The SET is an example of the UE 100 Which can 
communicate With the SLP and the E-SLP. The SUPL agent 
may exist in the SET in some cases. 

[0044] The SLP 412 is a netWork entity taking charge of the 
management of the SUPL service and the positioning of a 
target SET and may include an SUPL positioning center 
(SPC) 412a and an SUPL location center (SLC) 41219. The 
SPC 41211 is an entity for calculating an actual location of the 
SET and the SLC 41219 is an entity for performing functions 
of the SLP 412 such as a roaming function and a resource 
management function, except a location calculating function 
of the SPC 41211. The operations of the SPC 412a and the SLC 
4121) may be slightly different from each other depending on 
a proxy mode or a non-proxy mode. These differences in the 
SUPL location service are Well knoWn and thus detailed 
description thereof Will be omitted. 
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[0045] The SLP 412 may be an SLP ofa home network or 
an SLP of a visit network. In FIG. 2, the former is indicated by 
the H-SLP and the later is indicated by the V-SLP. In the ?rst, 
second, and third embodiments to be described later (FIGS. 3, 
4, 5, 6, 7, and 8), the E-SLP and the V-SLP are disclosed as 
elements of the location retrieval subsystem and this is 
because it is assumed that the SET is currently in a roaming 
state. Accordingly, When the SET is in a non-roaming state, it 
is obvious to those skilled in the art that the V-SLP can be 
replaced With the H-SLP. 
[0046] The E-SLP 414 is an SLP exclusively processing an 
emergency location service request. For example, When an 
emergency location service request is sent from the IMS core 
300 or a location service request is sent from the emergency 
center 500, the E-SLP 414 accesses the SET 100 to calculate 
a location value of the SET 100 in accordance With a prede 
termined message transmission procedure. In this Way, the 
E-SLP 414 may be said as an emergency session-speci?c 
SLP. 
[0047] The E-SLP 414 may include an E-SPC 414a and an 
E-SLC 41419. The E-SPC 414!) performs a function of calcu 
lating an actual location of the SET 100 at the time of emer 
gency session and the E-SLC 414a performs the functions of 
the E-SLP 414, such as a resource management function, 
except the location calculating function of the E-SPC 41419. 
The operations of the E-SLC 414a and the E-SPC 4141) also 
can be different from each other depending on a proxy mode 
or a non-proxy mode. 

[0048] The E-SLP 414 may exist in each netWork or may be 
independent of the netWorks. In the latter, one E-SLP 414 may 
cover a plurality of netWork areas. For example, the E-SLP 
414 may individually cover areas of a home mobile commu 
nication netWork and areas of a visit mobile communication 
netWork, or one E-SLP 414 may cover the areas of the home 
mobile communication netWork and the areas of the visit 
mobile communication netWork. HoWever, it is preferable 
that at least one E-SLP for processing emergency location 
service requests of the SETs belonging to the areas of the 
mobile communication netWorks exists. That is, at least one 
E-SLP for calculating a location of an SET should exist, to 
Whichever netWork the SET belongs. 
[0049] The E-SLP 414 may exist in the SLP 412. That is, 
the SLP 412 may have the function of the E-SLP 414. In this 
case, an additional E-SLP 414 may not exist and the function 
of the E-SPC 41419 and the function of E-SLC 414a may be 
performed by the SPC 41219 and the SLC 412a, respectively. 
[0050] On the other hand, the E-SLP 414 may have a spe 
ci?c standardiZed address, for example, E-SLP IP Addr such 
as emergency.slp@lge.com. The E-SLP IP Addr may be pre 
viously stored in the SET 100 through provisioning, may be 
detected through a DNS query, or may be generated by the 
SET in accordance With a promised rule. In this case, the SET 
100 can send the E-SLP IP Addr along With a message 
requesting for an emergency call to the IMS core 300. 

[0051] Subsequently, the emergency center 500 is 
described With reference to FIG. 1. 

[0052] The emergency center 500 receives the location 
information of the UE 100 from the IMS core 300, more 
speci?cally, the E-CSCF 320 or the E-AS 330 and performs a 
function of taking care of the emergency situtation of the user. 
The emergency center 500 may be a physical location for 
receiving an emergency call from the user, such as a public 
safety ansWering point (PSAP). That is, the emergency center 
500 may be a server of a police station, a ?re station, an 

Apr. 28, 2011 

emergency center of a hospital, or the like. The emergency 
center 500 may be independent of the netWorks. For example, 
one emergency center 500 may cover a plurality of netWork 
areas, a plurality of emergency center 500 may exist in one 
netWork, or one emergency center 500 may exist in one net 
Work area. 

[0053] The emergency center 500 may be connected to an 
IMS netWork, a public sWitched telephone netWork (PSTN), 
a circuit sWitched domain (CS domain), a packet sWitched 
domain (PS domain), or any other packet netWork. In addi 
tion, for example, When it is necessary to updated the location 
of the UE 100, the emergency center 500 may request the 
location retrieval subsystem 400 to retrieve an updated loca 
tion ofthe UE 100. 
[0054] On the other hand, the communications among the 
UE 100, the IMS core 300, the location retrieval subsystem 
400, and the emergency center 500 can be performed by 
messages using tWo kids of signals such as the IMS signal and 
the LCS signal. The LCS signal is transmitted (indicated by a 
thick solid line) betWeen the UE 100 and the location retrieval 
subsystem 400, betWeen the location retrieval subsystem 400 
and the IMS core 300, and betWeen the location retrieval 
subsystem 400 and the emergency center 500. The IMS signal 
is transmitted (indicated by a narroW solid line) among the UE 
100ithe IP-CAN 200ithe IMS core 300 the emergency 
center 500. The IMS signal may be transmitted betWeen the 
IMS core 300 and the location retrieval subsystem 400. The 
IMS signal may employ the SIP and the LCS signal may 
employ a roaming location protocol (RLP), a mobile location 
protocol (MLP), or the SIP. HoWever, this is not restricted, but 
a variety of protocols may be used depending on the environ 
ments, in addition to the SIP, the RLP, and the MLP. 
[0055] Hitherto, the con?guration of the system for provid 
ing an emergency location service according to an exemplary 
embodiment of the present invention is described. Hereinaf 
ter, the method for providing an emergency location service 
according to an embodiment of the invention Will be 
described in detail on the basis of the above-mentioned sys 
tem con?guration. 
[0056] In the folloWing embodiments, it is assumed that the 
location retrieval subsystem 400 shoWn in FIG. 2 including 
the SLP 412 and the E-SLP 414 is used as an example ofthe 
location retrieval subsystem shoWn in FIG. 1. HoWever, this is 
only an example and it is obvious to those skilled in the art that 
this can be similarly applied to another netWork or another 
location retrieval subsystem for performing a location 
retrieval function. That is, in the folloWing embodiments, the 
SLP and the E-SLP take charge of the location retrieval func 
tion of the SET, but as described above, the SLP, the E-SLP, 
and the SET are only examples of the location retrieval sub 
system, the emergency location retrieval subsystem, and the 
user equipment, respectively. 
[0057] Hereinafter, the method for providing an emergency 
location service according to an embodiment of the invention 
Will be described With reference to detailed elements of the 
IMS core 300 and the location retrieval subsystem 400, such 
as the E-CSCF, the E-AS, and the E-SLP. Speci?c steps to be 
performed by or to the E-CSCF, the E-AS, and the E-SLP are 
described as steps performed by a representative entity con 
stituting the IMS core or the location retrieval subsystem. It is 
obvious to those skilled in the art that the steps can be 
assumed as steps performed to or by the IMS core or the 
location retrieval subsystem. For example, transmission of 
messages betWeen the E-CSCF and the location retrieval 



US 2011/0096769 A1 

subsystem or the emergency center can be assumed as trans 
mission of the messages betWeen the IMS core and the loca 
tion retrieval subsystem or the emergency center. 

First Embodiment 

[0058] FIGS. 3 and 4 are ?oWcharts of messages illustrat 
ing ?rst and second halves of steps in the method for provid 
ing an emergency location service according to a ?rst 
embodiment of the invention, Where an intermediate medium 
for processing the IMS signal and the LCS signal is the 
E-CSCF. As shoWn in FIGS. 3 and 4, location information of 
the SET including a location value of the SET is classi?ed 
into three kinds of initial location information, mid-call (or 
current) location information, and updated location informa 
tion. 
[0059] First, the initial location information includes an 
initial location value (loc_ini) acquired through interopera 
tion of the SET With the IP-CAN and is, for example, infor 
mation included in an emergency call initiating request mes 
sage transmitted to the IMS core from the user equipment. 
The loc_ini included in the initial location information may 
include a cell IP of the IP-CAN or an access point ID in 
addition to a physical location value. The loc_ini may be 
acquired by another communication netWork or another sys 
tem or entity performing the location retrieval function, such 
as a location retrieval subsystem. This case is a case Where it 
is not possible to calculate the initial location value of the SET 
through the interoperation With the IP-CAN or Where an 
obstacle occurs in calculating the initial location value. 
[0060] The mid-call location information is location infor 
mation of the SET including the current location value or the 
middle location value (loc_mid) acquired by the location 
retrieval subsystem in response to the emergency service 
request from the IMS core and the mid-call location informa 
tion may be included in the emergency call initiating request 
message transmitted to the emergency center from the 
E-CSCF. The loc_mid is calculated When the loc_ini included 
in the initial location information is not suf?cient to select an 
accurate emergency center, When a help from an entity pro 
viding the routing information is necessary for selecting an 
emergency center, or When it is necessary to con?rm the 
loc_ini. Accordingly, When the loc_ini is su?icient to select 
an accurate emergency center, the loc_mid may not be 
acquired. In this case, the loc_ini is included in the mid-call 
location information. 
[0061] The updated location information is location infor 
mation of the SET including an updated location value (loc_ 
upd) of the SET after an emergency call is established. The 
loc_upd is acquired by transmitting a predetermined mes sage 
betWeen the E-SLP of the location retrieval subsystem and the 
SET When the location service request is set from an emer 
gency center as needed or periodically. The updated location 
information including the loc_upd is transmitted to the emer 
gency center from the E-SLP through the GMLC or directly. 
[0062] An emergency call processing procedure according 
to this embodiment Will be described in detail With reference 
to FIGS. 3 and 4. The procedure shoWn in FIG. 4 is successive 
to the procedure shoWn in FIG. 3 and the procedures are 
arbitrarily divided from the emergency call processing pro 
cedure according to this embodiment for the purpose of con 
venient preparation of the draWings. 
[0063] As described in detail later, the emergency call pro 
cessing procedure according to this embodiment shoWn in 
FIGS. 3 and 4 includes approximately three procedures. The 
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?rst procedure is a registration procedure for registering a 
user equipment in the IMS core, the second procedure is an 
emergency call establishing procedure for establishing an 
emergency call betWeen the user equipment and the emer 
gency center, and the third procedure is a location update 
procedure for acquiring updated location information of the 
user equipment in response to a request from the emergency 
center. The second procedure is essential for the method for 
providing an emergency location service according to this 
embodiment and the ?rst procedure and the third procedure 
may be performed as needed or depending on situations. 
When the initial location information is suf?cient to select a 
proper emergency center, the process of acquiring the mid 
call location information may be omitted from the emergency 
call establishing procedure. 
[0064] First, the SET registration procedure (S601 to S606) 
as the ?rst procedure Will be described. 

[0065] Referring to FIG. 3, When the SET does not set a 
data connection to any netWork before requesting for an 
emergency call, the SET requests a data connection to the 
IP-CAN and performs a data connection setup (S601). As 
described above, the IP-CAN is an access netWork having 
IP-connectivity as a packet sWitched netWork. The netWork 
may be 3GPP or 3GPP2 netWork, and so on. 

[0066] At this time, the SET acquires the E-SLP IP Addr 
through a DNS query by the use of the knoWn ID of the E-SLP. 
The E-SLP IP Addr may have a format of emergency. 
slp@lge.com. The SET acquires a P-CSCF IP Addr by per 
forming a predetermined P-CSCF discovery procedure such 
as a DNS query. The acquired P-CSCF IP Addr is used to 
transmit a registration request message in the subsequent 
procedure. 
[0067] When the data connection setup is performed 
through the IP-CAN, the SET transmits a registration request 
message such as an SIP REGISTER message for registering 
the SET to the P-CSCF of the IMS core (S602). The registra 
tion request mes sage includes emergency indicating informa 
tion (Emergency Indi), the ID of the SET, and the SET IP 
Addr. The registration request message may include an ID 
indicating a netWork to Which the SET belongs, SET capa 
bility information (SET Capa), the loc_ini, and the E-SLP IP 
Addr. 

[0068] The SET ID may be a public user ID such as SIP 
URI or TEL URI. When there are a mobile station identi?er 
(MSID) Which is an ID given by a mobile station integrated 
system digital netWork (MSISDN) and an emergency service 
ID promised particularly for an emergency call, the emer 
gency service ID may be additionally transmitted along With 
the SET ID in step S602. The SET IP Addr is means for 
accessing the SET through the IP-CAN. 
[0069] The Emergency Indi is information indicating that 
the relevant session is a message associated With an emer 
gency call. The Emergency Indi may be inserted by adding a 
predetermined ?eld of bits to a normal registration request 
message or designating an extra ?eld not used. At this time, 
the Emergency Indi inserted into the ?eld can be inserted in an 
active or not-active format, Whether the relevant message is 
associated With an emergency call or not. For example, in case 
of an emergency location service, an active value (“Active” or 
“1” or “True”) is inserted into the ?eld and in case of a 
commercial location service, an not-active value (“Not-Ac 
tive” or “0” or “False”) is inserted into the ?eld. In this Way, 
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it can be indicated whether the relevant SIP message is a 
message associated with an emergency call or a general ser 
vice call. 
[0070] The Emergency Indi may be inserted in various 
formats indicating an emergency call, such as Emergency_ 
event. In some cases, it may be indicated whether the relevant 
SIP message is a message associated with an emergency call 
or a general service call, by inserting a predetermined value 
into the ?eld in case of an emergency location service and 
leaving the ?eld empty in case of a commercial location 
service. 
[0071] In the above-mentioned cases, priority higher than a 
registration request message including information indicat 
ing another commercial service may be given to the registra 
tion request message including the Emergency Indi. 
[0072] The ID indicating a network to which the SET 
belongs may be an IP-CAN ID or an HPLMN ID. The 
HPLMN ID can help the E-CSCF to ?nd a home network in 
a home network registration step (S604) as the subsequent 
step. 
[0073] The SET Capa is information indicating capability 
of the SET such as a location measuring method supported by 
the user equipment and/ or protocol information used for the 
location measuring method. Here, the location measuring 
method may include a terminal assist A-GPS method or a 
terminal based A-GPS method (Cell ID method). The proto 
col used for the measurement of a location may include a 
radio resource location service protocol of the GPRS, a radio 
resource control protocol of wideband code division multiple 
access (WCDMA), or TIA-801 of CDMA. 
[0074] In addition, when there is the information (Emer 
gency Capa) indicating the capability of the SET associated 
with the emergency call, the information may be transmitted 
together. The Emergency Capa may be information indicat 
ing whether a user equipment supports an emergency call in 
an existing control plane or supports an emergency call in a 
user plane, but is not limited to the information. The Emer 
gency Capa may be an example of the SET Capa. 
[0075] The Emergency Capa may be expressed in various 
forms in the same way as expressing the emergency indicat 
ing information. For example, when a user equipment sup 
ports the emergency call in the control plane, “0” can be used 
to express it and when the user equipment supports the IMS 
emergency call in the userplane, “1” canbe used to express it. 
[0076] When the registration request message is forwarded 
to the P-CSCF, the P-CSCF determines whether the relevant 
message is associated with an emergency call and forwards 
the received registration request message such as an SIP 
REGISTER message to the E-CSCF when the message is 
associated with an emergency call (S603). 
[0077] The E-CSCF having received the SIP REGISTER 
message forwards the SIP REGISTER message to the 
HPLMN as needed so as to perform HPLMN registration 
(S604). In some operators or nations, when authentication or 
registration of a home network should be performed in spite 
of an emergency call in accordance with national require 
ments or when the emergency call should be noti?ed to the 
home network, this step is performed to notify the home 
network of the current situation of the user equipment. 
Accordingly, this step is an arbitrary process which is per 
formed as needed. 

[0078] When the SET is registered, the E-CSCF transmits a 
registration acknowledgement message such as an SIP 200 
OK message to the P-CSCF (S605). The registration 
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acknowledgement message may be a message transmitted to 
the E-CSCF from the home network in step S604 or a mes 
sage generated by the E-CSCF. 
[0079] Subsequently, the P-CSCF transmits the received 
registration acknowledgement message to the SET (S606). 
[0080] In this way, when the registration acknowledgement 
message is forwarded from the P-CSCF to the SET, the SET 
registration procedure as the ?rst procedure is ended. The 
SET registration procedure can be obviously omitted when 
the SET is already registered. 
[0081] After the registration of the SET, the SET acquires 
its own loc_ini through interoperation with the IP-CAN 
(S607). Step S607 can be omitted since the step S607 is 
performed as needed. And, as described above, when the SET 
cannot acquire the loc_ini through interoperation with the 
IP-CAN, the SET may acquire the loc_ini through interop 
eration with the location retrieval subsystem. 
[0082] Next, the emergency call establishing procedure as 
the second procedure is performed (S608 to S628). The emer 
gency call establishing procedure is started by transmitting an 
emergency call request message from the SET to the IMS 
core and is ended by establishing an emergency call between 
the SET and an emergency center. The emergency call estab 
lishing procedure is now described in detail with reference to 
FIGS. 3 and 4. 
[0083] Referring to FIG. 3, the SET transmits the emer 
gency call initiating request message to the P-CSCF (S608). 
The emergency call initiating request message may have vari 
ous formats and may be a session connection request message 
including the Emergency Indi. The session connection 
request message may be an SIP Invite message. 
[0084] The emergency call initiating request message 
includes information on the network (IP-CAN ID) to which 
the SET belongs together with the SET ID and the location ID 
(lid). And, the emergency call initiating request message may 
include SET IP Addr, loc_ini, SET Capa, E-SLP IPAddr, and 
initial session description protocol offer (Initial SDP Offer). 
[0085] According to this embodiment, the SET is con 
nected to the IMS core through the IP-CAN. Accordingly, the 
information on the network may include an ID of the IP-CAN 
to which the SET is currently connected (IP-CAN ID) and lid 
indicating a location of the connection point in the IP-CAN. 
[0086] The Initial SDP Offer indicates media information 
provided by the user equipment for one or more multimedia 
sessions. The media information is required for establishment 
of an emergency call when a multimedia session is ?nally 
opened between the user equipment and the emergency cen 
ter. 

[0087] The P-CSCF having received the emergency call 
initiating request message forwards the message to the 
E-CSCF (S609). The SIP INVITE message forwarded to the 
E-CSCF preferably includes all the information transmitted 
from the SET and preferably includes the SET IP Addr. When 
the information does not include the SET IP Addr, the 
P-CSCF extracts the SET IP Addr through interoperation 
with the IP-CAN or the HSS, adds the extracted SET IP Addr 
to the emergency call initiating request message, and then 
transmits the message to the E-CSSF. 
[0088] Next, the procedure for acquiring, by the location 
retrieval subsystem to communicate with the SET, the mid 
call location information (loc_mid) of the SET (S610 to 
S615) is performed. 
[0089] First, the E-CSCF transmits a location service 
(LCS) request message for requesting for retrieving a location 
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of the SET to the E-SLP of the location retrieval subsystem 
(S610). In this case, the E-CSCF uses the E-SLP IP Addr 
already known or included in the transmitted emergency call 
initiating request message or ?nds the E-SLP IP Addr when it 
is not known. The LCS request message includes the SET ID 
and the IP-CAN ID and may transmit other information 
included in the received emergency call initiating request 
message together as needed. 

[0090] The LCS request message may be a message using 
the SIP or another protocol. For example, when the E-SLP 
supports the IMS signal, the SIP INVITE message may be 
transmitted as the LCS request message. However, when the 
E-SLP does not support the IMS signal or when it is required 
that the IMS signal and the LCS signal should be distin 
guished each other, the E-CSCF may convert the SIP INVITE 
message into a message using MLP or RLP and then transmit 
the converted message. For example, the E-CSCF may gen 
erate an emergency location immediate request (MLP EME_ 
LIR) message or an emergency roaming location immediate 
request (ERLIR) message shown in Table 1 from the SIP 
INVITE message and then transmit the generated MLP 
EME_LIR message or the RLP ERLIR message to the E-SLP. 

TABLE 1 

<EELEMENT emeilir ((msids l (msid, gsminetipararn, transfid'), 
esrd'), esrk?)+), eqop'], geofinfo'), locitype? , 
pushaddr? %extension.pararn;)> 

[0091] The E-SLP may transmit the received location ser 
vice request message to another location retrieval function 
such as the V-SLP as needed. In this case, the message trans 
mitted to the V-SLP may be the SIP INVITE message, the 
MLP EME_LIR message or RLP ERLIR message generated 
from the SIP INVITE message, or MLP EME_LIR message 
or the RLP ERLIR message including the SIP INVITE mes 
sage. 

[0092] The procedure of transmitting the location service 
request message to the V-SLP can be performed, for example, 
when the E-SLP determines using the loc_ini of the SET 
including in the LCS request message that another SLP is 
closer to the SET than the E-SLP. This is because another SLP 
closer to the SET than the E-SLP can transmit more precise 
assistant data necessary for acquiring the loc_mid of the SET. 
However, even when it is determined that the E-SLP is closer 
to the SET or when another SLP is closer to the SET, the 
procedure can be arbitrarily omitted. 
[0093] Subsequently, the E-SLP or the V-SLP performs a 
predetermined location retrieval procedure such as an SUPL 
procedure (S611 to S615) to the SET. In the SUPL procedure, 
the E-SLP or the V-SLP exchanges a message with the SET 
through the IMS core or directly and acquires the loc_mid 
which is a current location value of the SET. Hereinafter, this 
procedure is described in more detail. 

[0094] In the SUPL procedure, ?rst, the V-SLP transmits 
via the E-SLP or the E-SLP directly transmits a location 
retrieval start message for starting the location retrieval pro 
cedure, such as an SUPL INIT message, to the SET (S611). 
The location retrieval start message includes an address of an 
entity taking charge of the SUPL procedure, such as E-SLP 
Addr/E-SPC Addr or V-SLP AddrN- SPC Addr and may fur 
ther includes information indicating whether the entity taking 
charge of the SUPL procedure is the V-SLP or the E-SLP and 
information indicating the proxy mode or the non-proxy 
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mode, as needed. The location retrieval start message can be 
transmitted using an SIP PUSH mechanism. 
[0095] The location retrieval start message may be trans 
mitted independently or may be included in various types of 
messages. In the latter, the location retrieval start message 
may be included in the SIP message or the RLP message. The 
location retrieval start message may be included in the SIP 
Immediate message among the SIP messages or may be 
included in an SIP response message (such as an SIP 1xx 
response message). An additional SIP message for the loca 
tion retrieval start using the SUPL network may be newly 
de?ned and transmitted. In some embodiments, the location 
retrieval start message may be included in an RLP standard 
SUPL roaming location immediate request (RLP SSRLIR) 
message among the RLP messages. 
[0096] When transmitting the location retrieval start mes 
sage to the SET, the V-SLP or the E-SLP may transmit the 
location retrieval start message through the E-CSCF. In this 
case, the E-CSCF forwards all the messages including the 
location retrieval start message to the P-CSCF and the 
P-CSCF transmits the messages to the SET. 

[0097] Hitherto, the procedure for requesting for the start of 
the emergency call and the procedure for requesting for the 
start of the location retrieval procedure have been described 
using the emergency call initiating request message and/or 
the immediate message, and the location retrieval start mes 
sage. In some embodiments, the procedures may be per 
formed using the SIP INVITE message, the SIP 100 trying 
message, and the PRACK message. In this case, after the SIP 
INVITE message is forwarded to the V-SLP or the E-SLP 
from the SET, the SIP 100 trying message is transmitted as the 
acknowledgement message for the location retrieval and the 
SUPL INIT message is included in the SIP 100 trying mes 
sage. Thereafter, a procedure in which the SET checks the 
SLP using the PRACK may be further provided. 
[0098] Subsequently, the SET having received the location 
retrieval start message transmits a positioning start message 
for acquiring its own location value, such as an SUPL POS 
INIT message, to the E-SLP (S612). The E-SLP can forward 
the positioning start message to the V-SLP as needed. At this 
time, when the E-SLP forwards a message converted into the 
RLP message to the V-SLP in step S610, the E-SLP can 
convert the positioning start message into the RLP message 
and forward the converted RLP message to the V-SLP. When 
address information of the entity taking charge of the location 
retrieval is included in the location retrieval start message 
received by the SET, the SET may transmit the positioning 
start message directly to the E-SLP, the E-SPC, the V-SLP, or 
the V-SPC. 
[0099] The positioning start message, for example, the 
SUPL POS INIT message includes the session ID (session 
id), the location ID (lid), and the SET.Capa. The session-id is 
identi?er information indicating an SUPL session. The lid 
can indicate an ID of a cell to which the SET currently 
belongs, that is, an ID of a base station. By using the lid, it is 
possible to acquire the current location of the SET indepen 
dently. The SET Capa includes information on a location 
retrieval method supported by the SET or a protocol usable 
for the location retrieval. 
[0100] The E-SLP, the E-SPC, the V-SLP, or the V-SPC 
successively exchanges the positioning message, such as the 
SUPL POS message, as a message for acquiring the location 
value of the SET, such as the loc_mid, with the SET and 
retrieves the actual location of the SET (S613). In the step of 
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retrieving the location of the SET, the location retrieval 
method determined on the basis of the received SET Capa 
information and the relevant protocol, such as RRLP, RRC, or 
TIA-801, can be used. At this time, When the E-SLP forWards 
the location service request message to the V-SLP using the 
RLP message in step S610, the E-SLP and the SET exchange 
the positioning message using the SIP and the E-SLP and the 
V-SLP exchange the positioning message using the RLP mes 
sage. As a result, E-SLP, the E-SPC, the V-SLP, or the V-SPC 
acquires the loc_mid Which is the accurate location value of 
the SET. 
[0101] Subsequently, When the location value of the SET is 
acquired, the V-SLP transmits through the E-SLP or the 
E-SLP transmits directly a location retrieval end message 
such as an SUPL END message indicating that the location 
retrieval procedure is ended to the SET (S614). In this case, 
the V-SLP can transmit the location retrieval end message to 
the E-SLP using the RLP message. 
[0102] When the accurate location value of the SET is 
acquired, the V-SLP transmits through the E-SLP or the 
E-SLP transmits directly a location service response message 
including the loc_mid to the E-CSCF (S615). The location 
service response message may be an LCS response message. 
[0103] When the loc_ini Which is the initial location value 
of the SET included in the emergency call initiating request 
message transmitted to the E-CSCF in step S609 is accurate 
enough to select an emergency center, the location retrieval 
procedure of the SET can be omitted. HoWever, as described 
above, When the loc_ini is not included in the emergency call 
initiating request message, When the loc_ini is not suf?cient 
to select an emergency center, or When it is intended to con 
?rm the loc_ini, the location retrieval procedure may not be 
omitted. 
[0104] Subsequently, the other procedure of the emergency 
call establishing procedure Will be described With reference 
to FIG. 4. The IMS core having acquired the accurate location 
value (loc_ini or loc_mid) of the SET performs a procedure 
for acquiring routing information of the emergency center 
(S616 to S619). 
[0105] In order to acquire the routing information, the 
E-CSCF having received the location service response mes 
sage including the loc_mid transmits the emergency call ini 
tiating request message, for example, the SIP INVITE mes 
sage, to the E-AS (S616). At this time, the emergency call 
initiating request message transmitted to the E-AS include the 
location information of the SET, for example, the loc_mid. 
All the other information included in the received SIP 
INVITE message may further included therein. 
[0106] Then, the E-AS selects an emergency center on the 
basis of the loc_mid included in the received SIP INVITE 
message (S617). 
[0107] Subsequently, the E-AS transmits a transmission 
message including information of the selected emergency 
center to the E-CSCF (S618). The transmission message may 
be an SIP 3xx redirection message, but is not limited to it and 
may be various types of messages such as an SIP method. 

[0108] In step S618, the E-AS can transmit information for 
identifying the selected emergency center to the E-CSCF 
together With the transmission message, as needed. The infor 
mation for identifying an emergency center may be ESRD 
(Emergency Service Routing Digits), ESRK (Emergency 
Service Routing Key), ESRN (Emergency Service Routing 
Number), and/or ESQK (Emergency Service Query Key) in 
case of an emergency location service in North America. In 
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this case, the information for identifying an emergency cen 
ter, such as the ESRD, the ESRK, the ESRN, and the ESQK 
can be acquired by the E-AS using its oWn database in step 
S617 and at least one or more information pieces or all the 
information is transmitted to the E-CSCF in step S618. 

[0109] The ESRD and the ESRK are a kind of special 
number associated With an emergency call used only in North 
America. The ESRD is a number for identifying a base station 
or a sector closest to the current user equipment and the ESRK 

is a number for identifying an emergency call provider for 
providing the current emergency call by combining various 
base stations or sectors. The ESRN and the ESQK are infor 
mation used by emergency centers for an emergency call in 
the existing CS netWorks. The ESRN and the ESQK are 
values used in Nor‘thAmerica for routing an emergency call to 
an emergency center supporting the existing PSTN netWork 
in netWorks supporting IPs. The ESRN and the ESQK are 
values obtained by replacing the existing values of the ESRD 
and the ESRK for interoperation betWeen the IP netWork and 
the PSTN netWork. 

[0110] The ESRN and the ESQK are special numbers asso 
ciated With an emergency call used only in North America. 
The ESRN is a number used to route an emergency call to a 

proper gateWay so as to forWard the emergency call initiating 
request message to an emergency center based on the circuit 
sWitched netWork. The ESQK, Which is information used to 
identify a speci?c emergency call, is used as a key for acquir 
ing location information associated With the speci?c emer 
gency call and callback information by the location retrieval 
subsystem, and is used When the emergency center inquires 
location information to the location retrieval subsystem. 

[0111] The E-AS forWards information for identifying an 
emergency center, such as the ESRD, the ESRK, the ESRN, 
and the ESQK, to the E-CSCF using proper means. For 
example, the E-AS can forWard the information such as the 
ESQK and the like using the received emergency call initiat 
ing request message. In this case, since the E-AS is used like 
an SIP proxy server, the subsequent step S619 of forWarding 
an acknoWledgement message to the E-AS from the E-CSCF 
can be omitted. 

[0112] Subsequently, the E-CSCF having received the 
transmission message including the information of the emer 
gency center transmits the acknoWledgement message to the 
E-AS (S619). The acknoWledgement message may be, for 
example, an ACK message. 

[0113] The E-CSCF acquires the routing information on 
the emergency center through the above-mentioned proce 
dure (S616 to S619). 
[0114] The E-CSCF having acquired the routing informa 
tion transmits the emergency call initiating request message 
to the emergency center selected on the basis of the received 
information of identifying an emergency center for the pur 
pose of establishing an emergency call (S620). At this time, 
the emergency call initiating request message include the 
SET ID. The information included in the received emergency 
call initiating request message, for example, the SET Capa, 
the loc_mid, the initial SDP offer, and the Emergency Indi 
may be further included therein. 

[0115] Subsequently, a message transmission channel is 
opened betWeen the emergency center and the SET in accor 
dance With a normal communication procedure (S621 to 
S628). The message transmission channel may be a real-time 
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transport protocol channel (RTP channel). The speci?c pro 
cedure for opening the message transmission channel is not 
particularly limited. 
[0116] First, the emergency center having received the SIP 
INVITE message forwards a call message to the IMS core, for 
example, the E-CSCF (S621). The call message may be an 
SIP 180 ringing message. The E-CSCF forwards the call 
message to the P-CSCF (S622) and the P-CSCF transmits the 
call message to the SET (S623). 
[0117] In some embodiments, the call message may be 
forwarded to the SET through the E-AS. In this case, as 
described in step S619, the E-AS is used as the SIP proxy 
server. In this way, when the E-AS is used as the SIP proxy 
server, a procedure of forwarding and responding the call 
message between the E-CSCF and the E-AS is further pro 
videdbefore forwarding the call message from the E-CSCF to 
the P-CSCF. 
[0118] The emergency center transmits an acknowledge 
ment message to the emergency call initiating request mes 
sage to the E-CSCF (S624). The acknowledgement message 
may be an SIP 200 OK message. The emergency center may 
transmit an SDP offer message which can be supported by the 
emergency center, for example, SDP offer 2 message, 
together with the acknowledgement message. 
[0119] The E-CSCF forwards the acknowledgement mes 
sage including the SDP offer message to the P-CSCF (S625) 
and the P-CSCF transmits the messages to the SET (S626). In 
this case, similarly to the transmission of the call message, a 
procedure of forwarding and responding the acknowledge 
ment message between the E-CSCF and the E-AS is further 
provided before forwarding the acknowledgement message 
from the E-CSCF to the P-CSCF. 
[0120] The SET having received the call message transmits 
an acknowledgement message to the emergency center 
(S627). The acknowledgement message may be an SIP ACK 
message. 
[0121] The steps S621 to S627 for opening the transmission 
channel are examples of a connection procedure for connect 
ing the SET to the emergency center and can be modi?ed 
variously depending on session connecting methods. 
[0122] After the call message and the acknowledgement 
message are exchanged between the SET and the emergency 
center, the message transmission channel is opened between 
the SET and the emergency center and the emergency call is 
established between the SET and the emergency center 
through the message transmission channel (S628). As 
described above, the message transmission channel may be 
an RTP channel. The communication between the SET and 
the emergency center can be performed using a multimedia 
session included in both the initial SDP offer message of the 
SET and the SDP offer message of the emergency center, that 
is, a multimedia session supported by the SET and the emer 
gency center. 

[0123] After the emergency call is established between the 
SET and the emergency center, the emergency center updates 
the location information of the SET as needed or periodically. 
Now, a procedure of updating the location information of the 
SET will be described with reference to FIG. 4. 

[0124] First, the emergency center transmits a location ser 
vice request message, which is a message requesting for 
acquiring an updated location value (loc_upd) of the SET, to 
the GMLC of the location retrieval subsystem (S629). The 
location service request message may be an LCS request 
message. In this case, the location service request message 
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may be a message using an MLP or a protocol speci?ed 
between the emergency center and the GMLC, for example, a 
message using J-STD-036. 
[0125] The GMLC forwards the location service request 
message to the E-SLP (S630). The E-SLP may forward the 
message to the V-SLP. In this case, the location service 
request message may be a message using the MLP or a mes 
sage using the RLP. 
[0126] When the emergency center knows the E-SLP Addr 
or the V-SLP Addr or when the GMLC is uni?ed into the 
E-SLP or the V-SLP, the emergency center can transmit the 
location service request message directly to the E-SLP or the 
V-SLP. In this case, the step of transmitting the location 
service request message to the GMLC (S629) can be omitted. 
[0127] In the above-mentioned steps S629 and S630, the 
emergency center can select a location retrieval subsystem 
(E-SLP) using the information received in step S620, for 
example, the information such as the ESQK. 
[0128] Subsequently, a location retrieval procedure for 
acquiring the updated location value of the SET, that is, the 
loc_upd, is performed (S631 to S634). The location retrieval 
procedure may be an SUPL procedure as described above, but 
is not limited to it. In the location retrieval procedure, the 
E-SLP or the V-SLP calculates and acquires the loc_upd by 
exchanging predetermined messages with the SET. The loca 
tion retrieval procedure (S631 to S634) including the step of 
acquiring the loc_upd is similar to steps S611 to S614 and 
thus detailed description thereof will be omitted. 
[0129] The E-SLP having acquired the loc_upd through the 
location retrieval procedure forwards a location service 
response message including the loc_upd to the GMLC 
(S635). The location service response message may be an 
LCS response message. In this case, the location service 
response message may be a message using an MLP or a 
message using an RLP. 
[0130] The GMLC transmits the received location service 
response message to the emergency center (S636). Of course, 
the location service response message includes the loc_upd. 
In this case, the location service response message may be a 
message using the MLP or a protocol speci?ed between the 
emergency center and the GMLS, for example, a message 
using J-STD-036. 
[0131] In this way, when the location service response mes 
sage including the loc_upd is transmitted to the emergency 
center, the procedure of acquiring the updated location infor 
mation which is the third procedure of the method for pro 
viding emergency location service according to this embodi 
ment is ?nished. 
[0132] Thereafter, when it is intended to end the established 
emergency call, the SET or the emergency center transmits a 
call release message to the opposite party (S637). The call 
release message may be an SIP BYE message. At this time, 
when the call release message is a message using the SIP, the 
emergency center or the user equipment having received the 
call release message transmits an acknowledgement message 
using the SIP, for example, the SIP 200 OK message, to the 
opposite party through all the nodes through which the emer 
gency call initiating request message is forwarded. In this 
way, by exchanging the call release message and the acknowl 
edgement message, the emergency call established between 
the SET and the emergency center is released. 

Mode for the Invention 

Second Embodiment 

[0133] Next, a method for providing an emergency location 
service according to a second embodiment of the invention 
will be described. 
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[0134] FIGS. 5 and 6 are ?oWcharts of messages illustrat 
ing a procedure of providing an emergency location service 
according to the second embodiment of the invention. The 
second embodiment is different from the ?rst embodiment in 
Which the intermediate medium is the E-CSCF, in that the 
intermediate medium processing the IMS signal and the LCS 
signal is the E-AS. That is, in the second embodiment, an 
entity taking charge of the exchange of messages betWeen the 
IMS core and the location retrieval subsystem is the E-AS. As 
shoWn in FIGS. 5 and 6, the location information of the SET 
including the location value of the SET is classi?ed into the 
initial location information, the mid-call location informa 
tion, and the updated location information. 
[0135] Similarly to the ?rst embodiment, the initial loca 
tion information includes an initial location value (loc_ini) 
acquired through interoperation of the SET With the IP-CAN 
and is information included in a registration request message 
transmitted to the IP-CAN or an emergency call initiating 
request message transmitted to the IMS core. 
[0136] The mid-call location information is location infor 
mation of the SET included in the emergency call initiating 
request message transmitted to an emergency center from the 
E-AS. The mid-call location information includes the middle 
location value (loc_mid) and the loc_mid is a location value 
of the SET acquired through interoperation of the location 
retrieval sub system With the SET. In the second embodiment, 
the procedure of acquiring the loc_mid is started by the E-AS 
to request the E-SLP for the location service and the mid-call 
location information including the loc_mid is transmitted to 
the emergency center from the E-AS. 
[0137] Finally, similarly to the ?rst embodiment, the 
updated location information is location information of the 
SET including an updated location value (loc_upd) of the 
SET after an emergency call is established. 
[0138] The emergency call processing procedure according 
to this embodiment includes three procedures of a registration 
procedure, an emergency call establishing procedure, and a 
location updating procedure. NoW, differences of the second 
embodiment from the ?rst embodiment Will be mainly 
described With reference to FIGS. 5 and 6. 
[0139] First, the registration procedure is described. 
[0140] Referring to FIG. 5, When the SET does not cur 
rently set a data connection to any netWork, the SET requests 
the IP-CAN for a data connection and performs a data con 
nection setup (S701). When the data connection setup is 
performed With the IP-CAN, the SET transmits a registration 
request message for registering the SET, for example, the SIP 
REGISTER message, to the P-CSCF of the IMS core along 
With other information (S702). The other information 
includes SET ID, IP-CAN ID, SET IP Addr, and Emergency 
Indi. The other information may further include HPLMN ID, 
SET Capa, and E-SLP IP Addr. Subsequently, the P-CSCF 
forWards the received registration request message and all the 
information included therein to the E-CSCF (S703). 
[0141] Next, the E-CSCF may forWard the received regis 
tration request message to the HPLMN so as to perform the 
HPLMN registration procedure of the SET (S704). 
[0142] After the SET is registered in step S704, the 
E-CSCF transmits an acknowledgement message, for 
example, an SIP 200 OK message, to the P-CSCF (S705) and 
the P-CSCF forWards the received acknowledgement mes 
sage to the SET (S706). 
[0143] Next, similarly to the ?rst embodiment, the SET 
may perform a step of acquiring the loc_ini before starting the 
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emergency call establishing procedure (S707). In the step of 
acquiring the loc_ini, the SET acquires its oWn loc_ini 
through interoperation With the IP-CAN or interoperation 
With the SUPL netWork. 
[0144] Next, the emergency call establishing procedure 
(S708 to S725) are performed. 
[0145] In the emergency call establishing procedure, ?rst, 
the SET transmits the emergency call initiating request mes 
sage including the Emergency Indi to the P-CSCF (S708). 
The emergency call initiating request message includes SET 
ID, IP-CAN ID, lid, and loc_ini. The emergency call initiat 
ing request message may further include SET IP Addr, SET 
Capa, E-SLP IP Addr, and initial SDP Offer. The P-CSCF 
forWards the emergency call initiating request message to the 
E-CSCF together With all the information including the SET 
IP Addr (S709). 
[0146] The E-CSCF forWards the emergency call initiating 
request message to the E-AS together With all the information 
included therein (S710). In this embodiment, since the inter 
mediate medium processing the SIP signal and the LCS sig 
nal is the E-AS, such a procedure is added after the step S709. 
Accordingly, in the subsequent step, the E-AS takes charge of 
the communication betWeen the IMS core and the location 
retrieval subsystem. 
[0147] Subsequently, the E-AS transmits the location ser 
vice request message to the E-SLP (S711). At this time, the 
E-AS transmits the SET ID, the IP-CAN ID, and the SET IP 
Addr together With the location service request message. 
Other information included in the emergency call initiating 
request message may be transmitted together. The location 
service request message may be a message using an SIP or a 
message using another protocol, for example, a message 
using an MLP or an RLP. The E-SLP may transmit the 
received location service request message to another location 
retrieval function, for example, the V-SLP as needed. 
[0148] Subsequently, the E-SLP or the V-SLP interoperates 
With the SET to perform a predetermined location retrieval 
procedure, for example, an SUPL procedure, thereby acquir 
ing the loc_mid (S712 to S715). In the SUPL procedure, the 
E-SLP or the V-SLP exchanges messages With the SET 
through the IMS core or directly to acquire the mid-call 
location information including the loc_mid. Since the SUPL 
procedure (S712 to S715) are similar to the steps S611 to 
S614 of the ?rst embodiment, the detailed description thereof 
Will be omitted. Next, the V-SLP or the E-SLP acquiring the 
loc_mid of the SET transmits a location service response 
message including the loc_mid, for example, an LCS 
response message, to the E-AS (S716). 
[0149] Then, the other steps of the emergency call estab 
lishing procedure according to the second embodiment Will 
be described With reference to FIG. 6. 

[0150] Referring to FIG. 6, the E-AS selects an emergency 
center on the basis of the loc_mid (S717). The E-AS may 
acquire information for identifying the selected emergency 
center. For example, in case of an emergency location service 
in North America, the information for identifying an emer 
gency center may be an ESRD, an ESRK, an ESRN, and an 

ESQK. 
[0151] The E-AS transmits the emergency call initiating 
request message to the selected emergency center (S718). The 
emergency call initiating request message includes the SET 
ID, the SET Capa, and the loc_mid. The emergency call 
initiating request message may further include the initial SDP 
offer and the Emergency Indi. 
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[0152] Subsequently, a procedure (S719 to S728) of open 
ing a message transmission channel, for example, an RTP 
channel, between the emergency center having received the 
emergency call initiating request message and the SET is 
performed. The speci?c steps of opening the message trans 
mission channel is almost similar to steps S621 to S628 of the 
?rst embodiment. However, the second embodiment is dif 
ferent from the ?rst embodiment, in that the call message and 
the acknowledgement message are forwarded through the 
E-AS. In this way, when the call message and the acknowl 
edgement message are exchanged between the SET and the 
emergency center and the message transmission channel is 
opened, an emergency call is established between the SET 
and the emergency center (S719 to S728). 
[0153] Subsequently, similarly to the ?rst embodiment, 
steps of updating the location information of the SET, that is, 
a location updating procedure (S729 to S736), are performed. 
Since the steps of updating the location information can be 
performed in the same order as the ?rst embodiment, detailed 
description thereof will be omitted. 
[0154] Thereafter, the SET or the emergency center trans 
mits an end message, for example, an SIP BYE message, to 
the opposite party to release the established emergency call 
(S737). 

Third Embodiment 

[0155] Next, a method for providing an emergency location 
service according to a third embodiment of the invention will 
be described. 
[0156] FIGS. 7 and 8 are ?owcharts of messages illustrat 
ing a procedure of providing an emergency location service 
according to the third embodiment of the invention. The third 
embodiment is equal to the second embodiment, in that the 
intermediate medium processing the IMS signal and the LCS 
signal is the E-AS. However, the third embodiment is differ 
ent from the second embodiment but equal to the ?rst embodi 
ment, in that an entity of the IMS core communicating with an 
emergency center is the E-CSCF. As shown in FIGS. 7 and 8, 
the location information of the SET including the location 
value of the SET is classi?ed into the initial location infor 
mation, the mid-call location information, and the updated 
location information. 
[0157] Similarly to the ?rst and second embodiments, the 
initial location information includes an initial location value 
(loc_ini) acquired through interoperation of the SET with the 
IP-CAN and is information included in a registration request 
message transmitted to the IP-CAN or an emergency call 
initiating request message transmitted to the IMS core. 
[0158] The mid-call location information is location infor 
mation of the SET included in the emergency call initiating 
request message transmitted to an emergency center from the 
E-CSCF. The mid-call location information includes the 
middle location value (loc_mid) and the loc_mid is a location 
value of the SET acquired through interoperation of the loca 
tion retrieval subsystem with the SET. In the second embodi 
ment, the procedure of acquiring the loc_mid is started by the 
E-AS to request the E-SLP for the location service and the 
mid-call location information including the loc_mid is trans 
mitted to the emergency center from the E-CSCF. 

[0159] Finally, similarly to the ?rst embodiment, the 
updated location information is location information of the 
SET including an updated location value (loc_upd) of the 
SET after an emergency call is established. 
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[0160] The emergency call processing procedure according 
to this embodiment includes three procedures of a registration 
procedure, an emergency call establishing procedure, and a 
location updating procedure. Now, differences of the third 
embodiment from the ?rst and second embodiments will be 
mainly described with reference to FIGS. 7 and 8. 
[0161] First, the SET registration procedure is described. 
[0162] Referring to FIG. 7, when the SET does not cur 
rently set a data connection to any network, the SET requests 
the IP-CAN for a data connection and performs a data con 
nection setup (S801). When the data connection setup is 
performed with the IP-CAN, the SET transmits a registration 
request message for registering the SET, for example, the SIP 
REGISTER message, to the P-CSCF of the IMS core along 
with other information (S802). The SIP REGISTER message 
includes SET ID, IP-CAN ID, and Emergency Indi. The SIP 
REGISTER message may further include SET IP Addr, 
HPLMN ID, SET Capa, and E-SLP IP Addr. Subsequently, 
the P-CSCF forwards the received registration request mes 
sage and all the information included therein to the E-CSCF 

(S803). 
[0163] Next, the E-CSCF may forward the received regis 
tration request message to the HPLMN so as to perform the 
HPLMN registration procedure of the SET (S804). Sub-se 
quently, the E-CSCF transmits an acknowledgement mes 
sage, for example, an SIP 200 OK message, to the P-CSCF 
(S805) and the P-CSCF forwards the received acknowledge 
ment message to the SET (S806). 
[0164] Next, the emergency call establishing procedure 
(S808 to S828) are performed. Similarly to the ?rst and sec 
ond embodiments, the SET may perform a step of acquiring 
the loc_ini before starting the emergency call establishing 
procedure (S807). In the step of acquiring the loc_ini, the SET 
acquires its own loc_ini through interoperation with the IP 
CAN or interoperation with the SUPL network. 
[0165] In the emergency call establishing procedure, ?rst, 
the SET transmits the emergency call initiating request mes 
sage including the Emergency Indi to the P-CSCF (S808). 
The emergency call initiating request message includes SET 
ID, IP-CAN ID, lid, SET IPAddr, and loc_ini. The emergency 
call initiating request message may further include SET Capa, 
Emergency Capa, E-SLP IP Addr, and initial SDP Offer. The 
P-CSCF forwards the emergency call initiating request mes 
sage to the E-CSCF together with all the information includ 
ing the SET IP Addr (S809). The E-CSCF forwards the emer 
gency call initiating request message to the E-AS together 
with all the information included therein (S810). In this 
embodiment, similarly to the second embodiment, this is 
because the intermediate medium processing the SIP signal 
and the LCS signal is the E-AS. Accordingly, in the subse 
quent step, the E-AS takes charge of the communication 
between the IMS core and the location retrieval subsystem. 
[0166] Subsequently, a procedure of acquiring the mid_loc 
of the SET (S811 to S816) is performed. The E-AS ?rst 
transmits the location service request message to the E-SLP 
(S811). At this time, the E-AS transmits the SET IP Addr 
together with the location service request message and may 
transmit other information included in the emergency call 
initiating request message together. The location service 
request message may be a message using an SIP or a message 
using another protocol, for example, a message using an MLP 
or an RLP. The E-SLP may transmit the received location 
service request message to another location retrieval func 
tion, for example, the V-SLP. 
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[0167] Subsequently, the E-SLP or the V-SLP interoperates 
With the SET to perform a predetermined location retrieval 
procedure, for example, an SUPL procedure, thereby acquir 
ing the loc_mid (S812 to S815). In the SUPL procedure, the 
E-SLP or the V-SLP exchanges the predetermined messages 
With the SET through the IMS core or directly to acquire the 
mid-call location information including the loc_mid. Since 
the SUPL procedure (S812 to S815) are similar to steps S611 
to S614 of the ?rst embodiment or steps S712 to S715 of the 
second embodiment, the detailed description thereof Will be 
omitted. Next, the V-SLP or the E-SLP acquiring the loc_mid 
of the SET transmits a location service response message 
including the loc_mid, for example, an LCS response mes 
sage, to the E-AS (S816). 
[0168] Then, the other steps of the emergency call estab 
lishing procedure according to the second embodiment Will 
be described With reference to FIG. 8. 

[0169] Referring to FIG. 8, similarly to the ?rst embodi 
ment, a procedure of acquiring the routing information of the 
emergency center (S817 to S819) is performed. The E-AS 
selects an emergency center on the basis of the loc_mid 

(S817). 
[0170] The E-AS transmits a transmission message to the 
E-CSCF (S818). The transmission message may be the SIP 
3xxx redirection message, but is not limited to it. For 
example, in case of an emergency location service in North 
America, the information for identifying an emergency center 
such as an ESRD, an ESRK, an ESRN, and an ESQK may be 
transmitted to the E-CSCF together With the transmission 
message. The information for identifying the emergency cen 
ter is acquired by the E-AS in step S817, as described above. 
[0171] In this case, the E-AS may select and transmit one or 
more of the ESRD, the ESRK, the ESRN, and the ESQK or 
may transmit all the information thereof. The E-CSCF having 
received the transmission message including the information 
for identifying an emergency center transmits an acknoWl 
edgement message to the E-AS (S819). The acknowledge 
ment message may be an ACK message. 

[0172] Next, a procedure of establishing an emergency call 
betWeen the SET and the emergency center on the basis of the 
received routing information of the emergency center is per 
formed. First, the E-CSCF transmits the emergency call ini 
tiating request message to the emergency center selected on 
the basis of the received information for identifying an emer 
gency center (S820). The emergency call initiating request 
message includes SET ID, SET Capa, and loc_mid. The 
emergency call initiating request message may further 
include initial SDP offer and Emergency Indi. 

[0173] Then, a procedure (S821 to S828) of opening a 
message transmission channel, for example, an RTP channel, 
betWeen the emergency center having received the emer 
gency call initiating request message and the SET is per 
formed. The speci?c steps of opening the message transmis 
sion channel is almost similar to steps S621 to S628 of the ?rst 
and second embodiments. In this Way, When the call message 
and the acknowledgement message are exchanged betWeen 
the SET and the emergency center and the message transmis 
sion channel is opened, an emergency call is established 
betWeen the SET and the emergency center (S821 to S828). 
[0174] Subsequently, similarly to the ?rst and second 
embodiments, steps of updating the location information of 
the SET, that is, a location updating procedure (S829 to 
S836), are performed. Since the steps of updating the location 
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information can be performed in the same order as the ?rst 
and second embodiments, detailed description thereof Will be 
omitted. 
[0175] Thereafter, the SET or the emergency center trans 
mits an end message, for example, an SIP BYE message, to 
the opposite party to release the established emergency call 
(S837). 
[0176] Hitherto, the embodiments of the present invention 
have been described in detail With reference to the attached 
draWings. In the above-described embodiments of the inven 
tion, it has been assumed that the IMS core selects an emer 
gency center. HoWever, as described With reference to FIG. 1, 
the routing information of the emergency center may be pro 
vided by the location retrieval subsystem. Accordingly, it is 
obvious to those skilled in the art that an embodiment in 
Which the routing information of the emergency center is 
provided by the location retrieval subsystem by properly 
modifying the embodiments of the invention is only a simply 
modi?ed example of the present invention. Since the above 
mentioned embodiments are intended to exemplify the tech 
nical spirit of the invention, it should be understood that the 
embodiments does not limit the technical spirit of the inven 
tion. 

INDUSTRIAL APPLICABILITY 

[0177] As described above in detail, in the method for pro 
viding an emergency location service according to the present 
invention, the IMS core having received an emergency call 
initiating request message communicates With the location 
retrieval sub system performing the location retrieval function 
to acquire location information of the user equipment and 
selects an emergency center most suitable for the current 
location of the user equipment on the basis of the acquired 
location information to establish an emergency call betWeen 
the user equipment and the emergency center. At this time, the 
location information of the user equipment can be acquired 
by the location retrieval sub system to communicate With the 
user equipment. Therefore, according to the invention, it is 
possible to rapidly provide an emergency location service 
using the IMS core. 
[0178] According to the invention, it is possible to acquire 
the location information of the user equipment using a system 
for providing a user plane based location service, for 
example, a location retrieval subsystem including an SLP and 
thus to provide an emergency location service using the loca 
tion information. Accordingly, it is possible to ef?ciently 
provide an emergency location service using the IMS core 
regardless of characteristics or structures of netWorks for 
providing a location service. 

1. A method for providing an emergency location service 
using an IP multimedia subsystem (IMS) core, the method 
comprising the steps of: 

receiving an emergency call initiating request message 
from a user equipment; 

transmitting a location service request message requesting 
for retrieving a location of the user equipment to a loca 
tion retrieval subsystem in response to the emergency 
call initiating request message; 

receiving a location service response message including 
current location information of the user equipment, 
Which is acquired through an access to the user equip 
ment by the location retrieval sub system having received 
the location service request message, from the location 
retrieval subsystem; and 






