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SYSTEMIS AND METHODS FOR THIRD 
PARTY EMERGENCY CALL TERMINATION 

0001. The present application is a continuation of U.S. 
patent application Ser. No. 11/009,212, filed Dec. 9, 2004, 
now U.S. Pat. No. 7,734,019, which is related to U.S. patent 
application Ser. No. 11/009.204 entitled “Systems and Meth 
ods for Dynamically Registering Endpoints in a Network.” 
and filed by Terpstra; and U.S. patent application Ser. No. 
11/009.216 entitled “Systems and Methods for Locating End 
points in a Communication Network, and filed by Hagens et 
al. The aforementioned applications are assigned to an entity 
common hereto, and filed on a date common herewith. Fur 
ther, the entirety of each of the aforementioned applications is 
incorporated herein by reference for all purposes. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to systems and meth 
ods for identifying the location of a communication device, 
and in particular to systems and methods for identifying the 
location of a device originating a communication and/or pro 
viding location information to an emergency services dis 
patcher. 
0003. In traditional land based telephone systems, a call is 
passed to public safety answering point with a generally 
available call back number that is associated with a fixed 
physical location of the originating telephone. The call back 
number can be used to identify the location of an originating 
call, and the location information can then be passed to a 
public safety answering point. Unlike traditional land based 
systems, developing telecommunication networks often asso 
ciate telephone numbers with telecommunication devices or 
registered users rather than physical locations. Thus, it is 
often the case that the associated telephone number is not 
directly correlated to a physical location of an originating 
call. This can be detrimental to servicing emergency calls. 
Further, with the ever increasing competition among telecom 
munication service providers, there is some concern that the 
call back information may be used for competitive or other 
marketing reasons. Thus, there is some resistance to sharing 
callback information between telecommunication service 
providers. This resistance to sharing call back numbers fur 
ther inhibits the successful treatment of calls to a public safety 
answering point. 
0004 Hence, for at least the aforementioned reasons, there 
exists a need in the art for advanced systems and methods to 
address the needs of the communication industry. 

BRIEF SUMMARY OF THE INVENTION 

0005. The present invention relates to systems and meth 
ods for identifying the location of a communication device, 
and in particular to systems and methods for identifying the 
location of a device originating a communication and/or pro 
viding location information to an emergency services dis 
patcher. 
0006 Various embodiments of the present invention pro 
vide methods for servicing an emergency call. The methods 
include providing a location database that maintains a physi 
cal location of a communication device. Further, an emer 
gency call is received that originates from the communication 
device accessible via a call back number. A call request is 
formed in relation to the emergency call. The call request 
includes an indication of an emergency service answering 
system and a key. The call request is provided to a network 
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that is capable of routing the emergency call to an emergency 
service answering system indicated by the call request. A 
request for the call back number and the physical location of 
the communication device are received, and in response to the 
request, the call back number and physical location of the 
communication device are provided. 
0007. In some instances of the methods, the emergency 
service answering system is a PSAP indicated by an ESRN. In 
Such instances, the key is an ESQK that is operable to trigger 
a lookup of a callback number for the communication device 
and a location of the communication device. In particular 
instances, the lookup of the callback number is performed by 
an ALI database. Thus, the request for the call back number 
and the physical location of the communication device is 
received from the ALI database. 

0008. In yet other instances of the methods, a communi 
cation device stability module is provided, and the methods 
further include determining a location status of the commu 
nication device, and based at least in part on the location 
status of the communication device, querying for a location of 
the communication device. As just some examples, the loca 
tion status can be an indication that the communication device 
has or may have moved. Thus, the location status may be 
triggered by a change in Internet Protocol address between 
when the device previously accessed the network, a recent 
power on or boot-up status provided by the communication 
device, an access to the network via a different gateway or 
other server than previously utilized, and/or an indication 
from the communication device that the device has moved. 

0009. In some cases, querying for the current location of 
the communication device includes connecting the commu 
nication device to a Voice response unit capable of ascertain 
ing the location of the communication device. In one particu 
lar case, the Voice response unit asks for and receives the 
physical address of the communication device from a user of 
the communication device. In other cases, a plurality of 
potential locations for the communication device are pre 
defined in relation to the communication device. When the 
communication device is connected to the Voice response 
unit, a menu comprising the list of predefined locations is 
presented, and a user can select one of the predefined loca 
tions as the physical location of the communication device. 
Thus, a home address, a work address, a vacation home 
address, and/or another likely location of the communication 
device can be registered in relation to the communication 
device. This facilitates ease of updating a physical location of 
a mobile communication device. 

0010. In yet other cases, querying for the current location 
of the communication device includes sending a voice mail 
and/or an email to a user of the communication device indi 
cating that the user should call in to the Voice response unit; 
providing a modified dial tone to the communication device, 
wherein the modified dial tone indicates that the user should 
call in to the Voice response unit; and/or sending a Voice mail 
to a user of the communication device indicating that the user 
should call in to the voice response unit. Alternatively or in 
addition, querying for the current location of the communi 
cation device includes sending an email to a user of the 
communication device indicating that the user should access 
a website that is operable to query for updated location infor 
mation; providing a modified dial tone to the communication 
device, wherein the modified dial tone indicates that the user 
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should access the website; and/or sending a voice mail to a 
user of the communication device indicating that the user 
should access the website. 

0011. Other embodiments of the present invention provide 
methods for terminating an emergency call. The methods 
include receiving a call request from a third party network. 
The call request is associated with an emergency call placed 
by a communication device communicably coupled to the 
third party network, and the call request includes an indica 
tion of an emergency service answering system and a key in 
place of a call back number. The key is provided to the 
emergency service answering system, and a communication 
connection between the communication device and the emer 
gency service answering system is initiated. In some cases, 
the key may be the same as the call back number when ALI is 
loaded with the telephone number. In such methods, the emer 
gency service answering system is capable of using the key to 
determine the call back number for the communication 
device. 

0012. In some cases, the call back number and location of 
the communication device are available to the emergency 
service answering system, but concealed from the recipient of 
the call request by the third party network. In some instances, 
the emergency service answering system is a PSAP and the 
call back number and/or location of the communication 
device are available to the PSAP indirectly via an ALI data 
base. In some cases, the lookup includes accessing a location 
database maintained in relation to the third party network. 
0013 Yet other embodiments of the present invention pro 
vide systems for servicing an emergency call. The systems 
include a location database and a computer readable medium. 
The computer readable medium includes instructions execut 
able by a microprocessor to: receive an emergency call that 
originates from a communication device and is at a physical 
location. The instructions are further executable to forma call 
request in relation to the emergency call that includes an 
indication of an emergency service answering system and a 
key; to provide the call request to a network that is capable of 
routing the emergency call to an emergency service answer 
ing system indicated by the call request; to receive a request 
for the physical location of the communication device; to 
access the location database where the physical location of 
the communication device is maintained; and in response to 
the request for the physical location of the communication 
device, to provide the physical location of the communication 
device. In some cases, the instructions are further executable 
to: receive a request for the call back; and in response to the 
request for the call back number, provide the call back num 
ber. The request for either or both of the callback number and 
the physical location of the communication device can be 
received either directly or indirectly from the emergency 
service answering system. Further, the callback number and/ 
or physical location of the communication device can be 
concealed from the network. As one example, the aforemen 
tioned information can be indirectly requested via an ALI 
database. 

0014. This summary provides only a general outline of 
Some embodiments according to the present invention. Many 
other objects, features, advantages and other embodiments of 
the present invention will become more fully apparent from 
the following detailed description, the appended claims and 
the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0015. A further understanding of the various embodi 
ments of the present invention maybe realized by reference to 
the figures which are described in remaining portions of the 
specification. In the figures, like reference numerals are used 
throughout several to refer to similar components. In some 
instances, a Sub-label consisting of a lower case letter is 
associated with a reference numeral to denote one of multiple 
similar components. When reference is made to a reference 
numeral without specification to an existing Sub-label, it is 
intended to refer to all Such multiple similar components. 
0016 FIG. 1A depicts a communication network in accor 
dance with some embodiments of the present invention; 
0017 FIG. 1B depicts a configuration of a compound, 
nontraditional communication device useful in accordance 
with some embodiments of the present invention. 
0018 FIG. 2A depicts a method for registering devices 
and/or device locations in accordance with various embodi 
ments of the present invention; 
0019 FIG. 2B depicts a method for updating device loca 
tion in accordance with some embodiments of the present 
invention; 
0020 FIG. 3A depicts a method in accordance with one or 
more embodiments of the present invention for locating a 
device and/or fielding communications; 
0021 FIG.3B depicts a flow diagram illustrating a method 
for a call completion process in accordance with one or more 
embodiments of the present invention. 
0022 FIG. 4 depicts a system in accordance with various 
embodiments of the present invention for terminating third 
party emergency calls; and 
0023 FIG. 5 is a flow diagram illustrating a method in 
accordance with some embodiments of the present invention 
for terminating third party emergency calls. 

DETAILED DESCRIPTION OF THE INVENTION 

0024. The present invention relates to systems and meth 
ods for identifying the location of a communication device, 
and in particular to systems and methods for identifying the 
location of a device originating a communication and/or pro 
viding location information to an emergency services dis 
patcher. 
0025. Some embodiments of the present invention provide 
systems and methods for servicing emergency calls. One Such 
method includes providing a location database that includes 
physical location information about a communication device. 
This location information can be accessed either directly or 
indirectly by an emergency service answering system, while 
concealing the information from a network responsible for 
terminating the call. In one particular embodiment of the 
present invention, a first network can receive an incoming call 
from a user associated with the network. In turn, the first 
network determines that the incoming call is an emergency 
call and obtains an indication of an emergency services 
answering system that services emergency calls originating 
from the geographic area where the user is located, and a key. 
The indication of an emergency services answering system 
and the key are passed to a second network responsible for 
terminating the call. The second network routes the call and 
provides the key to the emergency services answering system 
indicated. The emergency services answering system then 
uses the key to request the location of the user and the call 
back number of the user from the first network. 
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0026. In some cases, one or more networks may not 
include capability to route calls to various emergency Ser 
vices answering systems. In Such cases, systems and methods 
of the present invention may be utilized to allow a third party 
network to terminate calls going to unsupported emergency 
services answering systems. Further, in Some cases this can 
be done without disclosing various information about the 
calling party to the network terminating the call, while still 
making Such information available to the receiving emer 
gency services answering systems. Based on the disclosure 
provided herein, one of ordinary skill in the art will recognize 
various other advantages that can be achieved using systems 
and methods of the present invention. 
0027 Various embodiments of the present invention pro 
vide methods for identifying communication origin location 
in relation to an emergency response system. As used herein, 
the term “communication origin location' is used in its broad 
est sense to mean any description of the physical location 
from which a communication is originated. Thus, for 
example, a communication origin location can be, but is not 
limited to, a street address of the location where a communi 
cation is being initiated, or alongitude and latitude coordinate 
of the location from which the communication originates. 
0028. The aforementioned methods for identifying com 
munication origin location can include providing a commu 
nication device stability module capable of determining a 
location status of a communication device. As used herein, 
the term “stability module' is used in its broadest sense to 
mean any system, device, and/or software program capable of 
receiving inputs from or about a communication device, and 
determining whether the communication device may have 
potentially changed location. Further, as used herein, the term 
“location status is used in its broadest sense to mean any 
status about a communication device related to the location of 
the communication device. Thus, for example, a location 
status can indicate, among other things, that a Subject device 
has moved or has potentially moved, and/or the actual loca 
tion of the Subject device. As just some examples, a location 
status indicating that a subject device potentially moved may 
be triggered by a change in Internet Protocoladdress between 
when the device previously accessed the network, a recent 
power on or boot-up status provided by the communication 
device, an access to the network via a different gateway or 
load balancer than previously utilized, and/or an indication 
from the communication device that the device has moved. 
Yet further, the term “communication device' is used in its 
broadest sense to mean any device whereby communications 
or other information are introduced or received from a com 
munication network. Thus, as just some examples, the com 
munication device can be, but is not limited to, a SIP phone, 
a DSL modem, a dial up modem, or a cable modem. Based at 
least in part on the location status of the communication 
device, a query for a current location of the communication 
device is performed. In some places in this document a com 
munication device is generally referred to a Terminal Adapter 
(TA). 
0029. In some cases of the aforementioned methods for 
identifying communication origin location, querying for the 
current location of the communication device includes con 
necting the communication device to a Voice response unit 
capable of ascertaining the physical location of the commu 
nication device. In one particular case, the query is performed 
via a Voice response unit that requests and receives the physi 
cal address associated with the location of the communication 
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device from a user of the communication device. In other 
cases, a plurality of potential locations for the communication 
device are predefined in relation to the communication 
device. When the communication device is connected to the 
Voice response unit, a menu comprising the list of predefined 
locations is presented, and a user can select one of the pre 
defined locations as the physical location of the communica 
tion device. Thus, a home address, a work address, a vacation 
home address, and/or another likely location of the commu 
nication device can be registered in relation to the communi 
cation device. This facilitates ease of updating a physical 
location of a mobile communication device. 

0030 Turning to FIG. 1A, a communication network 100 
operable in accordance with various embodiments of the 
present invention is illustrated. Communication network 100 
includes a voice network 110 with one or more registrar 
servers 116, one or more feature servers 114, one or more data 
collection units 112, and one or more location databases 117. 
Registrar server 116 is operable to direct communications. 
Feature server 114 is operable to provide one or more tele 
communications services provided via voice network 110. 
For example, feature server 114 may provide caller identifi 
cation, call forwarding, voice mail, and/or the like. In one 
particular case, feature server 114 is a Class-5 soft switch. 
Data collection unit 112 is operable to gather information 
from or about one or more communication devices accessing 
voice network 110. Such information may include, for 
example, the physical location of a communication device 
and identification information about the communication 
device. This information can be updated to location database 
117. Location database 117 may be used to provide physical 
location information to an Automatic Location Identification 
(ALP) database 418 as known in the art. Such an ALI 
database is accessible to one or more Public Safety Answer 
ing Points (“PSAP), and can provide physical location infor 
mation about the location of an incoming call. 
0031. In addition, network 100 includes one or more NAT 
Traversal Managers (“NTM) 198 and one or more gateways 
135, 165. In the illustrated configuration, NTM 198 is oper 
able to facilitate communications between a public internet 
185 and voice network 110. Similarly, gateways 135, 165 are 
operable to facilitate communications between respective 
Public Switched Telephone Networks (“PSTN) 125, 155 
and Voice network 110. Such gateways can be, for example, 
gateways capable of transmissions between TDM and IP 
sources. NTMs and gateways are available from a number of 
Sources, with a number of functional capabilities, and in a 
number of different configurations. Based on the disclosure 
provided herein, one of ordinary skill in the art will recognize 
one or more appropriate NTMs and/or gateways capable of 
Supporting the disclosed functions. In some embodiments, 
NTM198 is operable to traverse home firewalls by keeping a 
pinhole open for sending SIP Requests to an accessing com 
munication device. This may be used to reduce or eliminate 
the possibility of a home firewall blocking SIP (“Session 
Initiation Protocol) Requests related to establishing a call to 
the communication device. The communication device can 
also participate in keeping the pinhole open by periodically 
sending SIP Register messages to NTM 198. 
0032. While FIG. 1A shows two PSTNs 125, 155 included 
with network 100, one of ordinary skill in the art will recog 
nize that any number of PSTNs and/or LECs (“Local 
Exchange Carrier) can be communicably coupled to Voice 
network 110. For illustration purposes. PSTNs are shown 



US 2015/0312741 A1 

coupled to one or more land lines 130, 160 via which fixed 
point telecommunications can be serviced. Such land lines 
can be, for example, traditional PSTN phone lines coupled to 
traditional telephones. The PSTN receiving the call may 
access location database 117 (using a direct or other connec 
tion not necessarily traversing Voice network 110). Location 
database 117 includes a cross reference providing the physi 
cal address associated with the fixed location land lines 130, 
160. Using this physical information, a PSAP responsible for 
responding to emergency calls in the geographic area associ 
ated with the identified physical address is selected, and the 
PSTN connects the call to the selected PSAP. Based on this 
disclosure, it should be recognized that either of PSTNs 125, 
155 may access one or more PSAPs not just the single PSAP 
illustrated. When the PSAP is contacted, the physical address 
information and other information about the call is automati 
cally provided to the receiving PSAP. 

0033. Also shown are two PSAPs 140,170 that are respon 
sible for dispatching public services in relation to respective 
physical geographies 120, 150. A PSAP is a designated 
recipient of emergency calls within a particular geography. 
Typically, a PSAP includes an emergency operator and com 
munication systems capable of dispatching appropriate emer 
gency services to the physical origin of an emergency call, or 
Some other location designated by an emergency caller. It 
should be recognized that any number of PSAPs can be com 
municably coupled with voice network 110 and/or respective 
PSTNs, with each representing different geographies. Also, 
as illustrated, some PSAPs (e.g., PSAP140) may be directly 
coupled to voice network 110 (i.e., a VoIP enabled PSAP), 
while other PSAPs (e.g., PSAP170) may only be accessible 
to voice network 110 via a PSTN (i.e., a PSTN exclusive 
PSAP). Yet other PSAPs (not illustrated) may only be acces 
sible via voice network 110 (i.e., a VoIP exclusive PSAP). 
Such communication directly from voice network 110 to a 
PSAP may be handled by a Session Border Controller 
(“SBC) which is capable of IP to IP transmissions. 
0034. In addition to land lines 130, 160, a number of 
non-traditional communication devices can be connected to 
network 100 from a number of physical locations. These 
devices are grouped together with public internet 185 as 
geographically unbounded region 180. Geographically 
unbounded region 180 can include a number of devices from 
physical geographies 120, 150, as well as other physical 
geographies. Such non-traditional communication devices 
can include, but are not limited to, one or more fixed location 
communication devices 190, 192 stationed in various physi 
cal locations, and/or one or more roaming communication 
devices 196 capable of moving between various physical 
locations. Such communication devices can be, but are not 
limited to, traditional analog telephones communicably 
coupled to public internet 185 via an Analog Terminal 
Adapter (ATA), Voice Over Internet Protocol (“VoIP) 
phones, computers operable to transmit via public internet 
185, Personal Digital Assistants (“PDA) operable to trans 
mit via public internet 185, and/or the like. As illustrated, 
public internet 185 includes a load balancer 187 operable to 
redirect a communication device to an appropriate access 
point. Based on the disclosure provided herein, one of ordi 
nary skill in the art will recognize one or more routing rules 
that can be employed in relation to the redirection. As illus 
trated, PSAP170 is accessible to voice network 110 only via 
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PSTN 155, while PSAP 140 is accessible to voice network 
110 via both PSTN 125 and directly as indicated by a path 
199. 

0035 Turning to FIG. 1B, an exemplary configuration of a 
compound, non-traditional communication device 101 useful 
in relation to embodiments of the present invention is illus 
trated. Non-traditional communication device 101 includes a 
broadband modem 115 capable of coupling to public internet 
185, an Analog Terminal Adapter (ATA) 113 capable of 
attaching a traditional analog telephone 103 to broadband 
modem 115, and a home router 111 capable of allowing 
access for one or more communication devices to broadband 
modem 115. Such communication devices can be, for 
example, an electronic monitor 109, a personal computer 107. 
and an IP telephone 105. Electronic monitor 109 may be any 
device or system capable of monitoring a defined set of events 
and reporting on that set of events. Thus, for example, elec 
tronic monitor 109 can be a home security system or a patient 
health status monitoring system. Such systems may be 
capable of automatically initiating an emergency call and 
thereafter transmitting relevant information associated with 
the emergency call. Based on the disclosure provided herein, 
one of ordinary skill in the art will recognize a number of 
electronic monitoring equipment that can be associated with 
non-traditional communication device 101, and a number of 
situations that can be monitored by Such devices. 
0036. It should be noted that the configuration is merely 
exemplary and that many configurations can be used in rela 
tion to embodiments of the present invention. For example, 
PC 107 may connect directly to broadband router 115, and in 
some cases, broadband router 115 may be replaced by a dial 
up modem. Alternatively, IP phone 105 may include a broad 
band modem capable of coupling directly to public internet 
185. Based on the disclosure provided herein, one of ordinary 
skill in the art will recognize a number of other configurations 
and/or equipment eitherapart or in combination that can serve 
the function of non-traditional communication device 101. 

0037 Turning now to FIG. 2A, a flow diagram 200 illus 
trates a method for identifying a communication device loca 
tion in accordance with one or more embodiments of the 
present invention. Following flow diagram 200, a request is 
received to initially register or enroll a user (block 205). This 
user may be, for example, an individual or entity that contacts 
a telecommunications provider for service. The user is regis 
tered by receiving and entering, for example, the name and 
contact information for the user. The contact information for 
the user may include, but is not limited to, the user's home 
address, billing address, payment form, email address, tele 
phone number, and/or the like. Further, the telecommunica 
tions provider typically assigns one or more telephone num 
bers through which communication devices associated with 
the user can be accessed. 

0038. In some embodiments of the present invention, this 
process of registration is facilitated using an Internet website. 
In Such an embodiment a potential customer accesses a web 
site maintained by a telecommunications service provider. At 
the website, the potential customer enters contact and pay 
ment information. The telecommunications services provider 
provides the customer with a telephone number that is provi 
Sioned to direct communications to a communication device 
used by the customer. Alternatively or in addition, the tele 
communications services provider or user may port the user's 
existing number to the provider (LNP). 
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0039. In addition, a primary location of the user is identi 
fied (block 210), along with one or more alternative locations 
for the user (block 215). In general, the primary location 
would be where the user would most likely be found, and the 
alternative locations would be locations that the user fre 
quents. Thus, as one example, the user may be an individual 
with the individual’s home address being the primary loca 
tion. The home address can be maintained in a format that can 
be used by a PSAP in disbursing emergency services person 
nel. Thus, for example, the primary location may be a street 
address of the individual’s home. Based on the disclosure 
provided herein, one of ordinary skill in the art will recognize 
various other location formats that may be used in accordance 
with embodiments of the present invention. For example, the 
locations may be recorded in longitude and latitude coordi 
nates satisfactory for access using a GPS guidance system. 
Alternative locations may be the individual’s work address, 
the address of a friend or relative's house, the address of a 
frequented hotel, and/or the like. In one particular embodi 
ment, the list of locations is entered by a user via a website 
maintained by the telecommunications service provider. 
0040 All of these locations are assembled into a pre 
defined location list (block 220) which is associated with the 
user. In some embodiments of the present invention, this 
location list is associated with each phone number assigned to 
the user. Further, this list can be dynamic allowing the user to 
add, delete, and change locations from the predefined loca 
tion list when Such changes are appropriate. In some cases, 
changes can be made to the list of locations by indicating a 
new current physical location via a Voice response unit as 
described below. Further, where a particular location is not 
used for a long period of time, it may be removed from the list. 
In other cases, the list may be modified through access to the 
website maintained by the telecommunications service pro 
vider. 

0041. In some embodiments, this predefined location list 
is associated with a device used by the user. Thus, for 
example, when the user registers with the system, one or more 
communication devices utilized by the user are associated 
with the predefined location list. This may include, for 
example, associating a serial number or some other identify 
ing feature of a device with the predefined location list. 
0042 Periodically, a communication device accesses the 
network and registers/re-registers itself with the telecommu 
nications service provider (block 225). The registration 
access may be done automatically based upon a preset period, 
and/or upon trying to make a phone call using the network. 
During the registration process, various information is pro 
vided to the telecommunications service provider including, 
but not limited to, the call back number for the originating 
communication device and origination information related to 
the call. In some cases, the origination information includes 
an IP address associated with the communication device 
originating the call. 
0043. Upon receiving the network access request (block 
225), it is determined whether the communication device 
making the request may have moved, and where appropriate 
updating the location of the communication device (block 
230). One or more methods may be used to determine a 
change in device location including, but not limited to, a user 
of the device indicating that the device location has changed, 
a change in an IP address of the communication device, 
access to a different load balancer by the communication 
device, and/or an automatic locating mechanism such as, for 
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example, GPS capability associated with the communication 
device. Turning to FIG. 2B, one embodiment of block 230 is 
described in greater detail. 
0044. It is determined whether the communication device 
registering with the network is associated with an automatic 
locating mechanism, and in particular whether it includes 
GPS locating capability (block 235). Where such capability is 
available (block 235), it is determined whether the current 
GPS coordinates have changed significantly since the last 
time the communication device was used to access the net 
work (block 240). In one particular case, this can include 
maintaining a register that includes the previous location of 
the communication device, while in other cases this can 
include accessing location database 117 to determine the 
previous location of the communication device. This previous 
location information can be compared with the present infor 
mation to determine whether the communication device has 
changed locations (e.g., whether a substantial change in GPS 
latitude and/or longitude is noted). 
0045. Where the GPS coordinates indicate a substantial 
change in location (block 240), the new coordinates are 
updated to be the current physical location of the communi 
cation device (block 245). In some cases, this can include 
providing the newly received coordinates to data collection 
unit 112 which in turn updates the location information to 
location database 117. Before the update to the location data 
base 117, the GPS coordinates may be converted to address 
information useful in dispatching emergency personnel. This 
may include converting the GPS coordinate information to 
street address information. As another example, updating 
location database 117 with the most recent GPS location may 
be done directly without utilizing the data collection unit. 
Where no substantial change in location is indicated by the 
GPS coordinates (block 240), the existing location informa 
tion for the communication device is used (block 260). 
0046 Alternatively, where it is found that the communi 
cation device is not associated with an automatic locating 
mechanism (block 235), it is determined if the communica 
tion device is accessing the network using the same load 
balancer used in a prior access (block 255). More particularly, 
when a device accesses a load balancer, the load balancer 
queries the load balancer cache to determine registration sta 
tus or other preferences about the communication device. 
Where such preferences are found, it is assumed that the 
communication device accessed the current load balancer last 
time the communication device accessed the network. Alter 
natively, where such preferences are not found, the load bal 
ancer creates a device record in its cache and it is assumed that 
a different load balancer was used last time the communica 
tion device accessed the network. Access via a different load 
balancer Suggests that the communication device may have 
moved. 

0047. Where it is determined that the communication 
device may have moved (block 255), the user utilizing the 
communication device is queried for updated location infor 
mation (block 265). In some cases, this can include connect 
ing the communication device to data collection unit 112 
which performs the query. Location information is received 
from the user (block 285), and the location information is 
recorded in a location database in association with a desig 
nation of the communication device (block 290). The desig 
nation of the communication device can be, for example, a 
telephone number of the communication device. This 
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updated location information can be accessed indirectly by a 
call to an ALI database as described in more detail below in 
relation to FIGS. 3A and 3B. 

0048. As one particular example, data collection unit 112 
is a Voice Response Unit (“VRU) that presents a selection 
menu with the primary location and one or more alternative 
locations. This menu can be audibly provided to the user via 
the communication device, and the user can select one of the 
provided locations or select “other and provide a new loca 
tion not previously included in the list of locations. Thus, for 
example, where the list of locations includes the user's home 
address and work address and the user is at the home address, 
the user would select the home address. Alternatively, where 
the user is at a friend's house, the user would select “other 
and verbally say the address of the friends house. This new 
location would be added to the list of locations. Based on the 
disclosure provided herein, one of ordinary skill in the art will 
recognize that the list of locations may be presented in an 
order where the most likely address is presented first followed 
by less likely addresses in descending order. Further, based on 
the disclosure provided herein, one of ordinary skill in the art 
will recognize that some of the locations can be removed from 
the list based on non-use. It should also be noted that other 
mechanisms for querying the user for location information 
can be used in accordance with embodiments of the present 
invention. For example, the communication device may have 
a display and data collection unit 112 may be capable of 
displaying a list of location options via the display. In Such a 
case, the user can select from the displayed locations, or enter 
an alternative location. 

0049. Where the communication device accesses the net 
work via the same load balancer, but using an IP address 
different from that previously used to access the network 
(block 250), potential movement of the communication 
device is indicated. In particular, Such a change in IP address 
may indicate that the communication device was powered 
down between network accesses, and Such a power down 
state Suggests that the communication device was potentially 
moved. Based on this indication of potential device move 
ment, the user is queried for location information and that 
location information is updated as pervasively described in 
relation to blocks 265, 285 and 290. Where no potential 
device movement is indicated (blocks 250, 255), the existing 
location information is used (block 260). Returning to FIG. 
2A, with the updating of device location complete (block 
230), the status of the device is indicated as active allowing 
the network to service calls from the device (block 295). In 
Some cases where an emergency call is placed, but the device 
location update (block 230) fails to complete, the call is still 
serviced by the network. 
0050. In other embodiments, the predefined location list is 
not initially populated, but is rather dynamically formed by 
entering a new location in the list each time the user accesses 
the telecommunications network from a potentially different 
location. Over time, the list of locations becomes larger as the 
user utilizes the telecommunications network from different 
locations. 

0051) Turning to FIG. 3A, a flow diagram 300 depicts a 
more particular embodiment of the present invention for 
facilitating emergency calls. Following flow diagram 300, a 
SIP endpoint represented by one of communication devices 
190, 192, 196 sends a SIP Register Message to a provisioned 
URL (block 303). The SIP Register Message includes the 
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telephone number (block 306) for the communication device, 
as well as the IP address (block 309) of the communication 
device. 

0.052 The SIP register message goes to load balancer 187. 
and load balancer 187 redirects the originating communica 
tion device based on one or more routing rules to registrar 
116. This redirection can include a SIP Moved Temporarily 
Message with one or more redirect URLs. The communica 
tion device uses the first of the redirect URLs as the destina 
tion of the original SIP Register Message for a period speci 
fied in the Moved Temporarily Message. The first URL 
indicates NTM 198 and based on the IP address of the com 
munication device and the port on which NTM 198 received 
the request, NTM 198 directs the SIP Register Message to 
registrar server 116 (block 316). When registrar server 116 
receives the SIP Register Message, it may authenticate the 
communication device by sending back a SIP Authorize 
Response. Such a response notifies the communication 
device that it needs to send a subsequent SIP Register Mes 
sage with a valid username and password. Registrar server 
116 then accesses subscriber information with the username 
and password to validate the registration. 
0053. During this process, registrar server 116 determines 
if the IP address of the communication device is the same as 
that used last time the communication device accessed the 
network (block 319). Where a different IP address is detected 
(block 319), registrar 116 stores the newly received IP 
address as the current IP address (block323) and sets up a call 
between the communication device and data collection unit 
112 (block 326). Where data collection unit 112 is a voice 
response unit, registrar 116 uses SIP signaling to invite the 
VRU to join a call. Because registrar server 116 does not yet 
have a Session Description Protocol (“SDP) for the commu 
nication device, it sends a null SDP to the VRU placing it on 
hold. When registrar server 116 receives the SDP from the 
VRU, registrar server 116 sends a SIP Invite to the commu 
nication device with the SDP for the VRU. The communica 
tion device returns its SDP to registrar server 116. This return 
from the communication device may occur during ringing so 
registrar server 116 can re-Invite the VRU before the call is 
answered. In addition, registrar server 116 uses the SDP from 
the communication device to send a SIP re-Invite to the VRU. 
When the VRU receives the SIP Invite, it takes the phone off 
hold, and waits for call answer. When the call answer occurs, 
the VRU begins playing menu options querying a user of the 
communication device for location information (block 329). 
0054 With the media path thus established between the 
communication device and the VRU, the user can hear the 
menu options via the communication device. The user can 
respond to the menu options by indicating a current location 
of the communication device which is received by the VRU 
(block 333). Further, in some cases, the VRU can perform 
some level of authentication to determine whether the access 
ing user is authenticated. In turn, the VRU updates location 
database 117 and associates the received location information 
with the telephone number of the communication device 
(block 336). In one particular case, updating location data 
base 117 is done via a message sent in XML format from the 
VRU to location database 117. This completes the registra 
tion process which is periodically repeated, or performed on 
power up of the TA. 
0055 Based on the disclosure provided herein, one of 
ordinary skill in the art will recognize other possible methods 
for initiating communication between the VRU and the user. 
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For example, the call may be automatically set up as previ 
ously described, or the user may be encouraged to call the 
VRU. The user can be encouraged to call the VRU in one of 
various ways including sending the user a voicemail, email or 
other message indicating that the user should call the VRU, 
changing the dial tone of the communication device used by 
the user, and/or the like. The dial tone could be changed from 
a standard dial tone to, for example, a stutter tone or other 
audible indicator played to the phone when the user picks up 
the receiver after changing IP addresses. This could indicate 
that the user needs to dial into the VRU and provide updated 
location information. As yet another alternative, a user may 
be directed to a website to update their location information. 
In particular, a user may be sent a voicemail, email, or a 
modified dial tone encouraging the user to log onto a particu 
lar website and update location information. In turn, the web 
site receiving the updated location information may provide 
that location information to location database 117. 

0056 Turning to FIG.3B, a flow diagram 301 depicts call 
completion processes that can be performed in accordance 
with one or more embodiments of the present invention. 
Following flow diagram 301, a TA initiates a call (block 332). 
The call includes the telephone number of the originating. TA 
and the telephone number of the destination. It is determined 
if the call is an emergency call (block 343). In one particular 
case, this determination is made by determining whether the 
telephone number of the destination is "911. Where the call 
is a non-emergency call (block 343), standard call termina 
tion is utilized to complete the call (block 346). 
0057. Otherwise, where the call is an emergency call 
(block 343), feature server 114 requests contact information 
for the PSAP responsible for servicing emergency calls from 
the geographic area where the TA is located (block 349). The 
requested information includes an Emergency Services Rout 
ing Number (“ESRN) that uniquely identifies the appropri 
ate PSAP, and an Emergency Services Request Key 
(“ESQK') that alerts the PSAP that an indirect lookup is 
necessary to determine the location and call back number for 
the communication device. The feature server receives the 
requested ESRN and ESQK (block 353), and initiates routing 
of the emergency call to the PSAP using the ESRN (block 
353). Routing the emergency call to the PSAP includes set 
ting up a media communication path from Voice network 110 
to the PSAP (e.g., PSAP 140) via a gateway (e.g., gateway 
135) and a PSTN (e.g., PSTN 125) local to the PSAP. In other 
embodiments, voice network 110 enjoys a more direct link to 
the PSTN allowing voice network 110 to transmit informa 
tion to the PSAP without traversing the PSTN. This possibil 
ity is depicted in FIG. 1A, where a direct connection 199 from 
voice network 110 to PSAP 140 is shown. In yet other 
embodiments where a Selective Router Trunk (SR Trunk) is 
available, voice network 100 routes the call to the SR Trunk, 
and if that fails to the PSAP admin line using the caller's 
phone number. 
0058. In the routed call, the telephone number for the TA is 
replaced by the ESQK (block 359). The PSAP receives the 
routed call and uses the ESQK to access ALI database 118 
(block 363). Based on the received ESQK, ALI database 418 
accesses location database 117 (block 366) which returns the 
location and telephone number for the TA (block 369). The 
PSAP can use the location information to dispatch emergency 
services, and the telephone number of the TA to call back 
where the call is lost (block 373). 
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0059 Based on the disclosure provided herein, one of 
ordinary skill in the art will recognize that the ESQK is a 
specialized token used for one particular implementation, and 
that other tokens or Substitute numbers may be used in accor 
dance with other embodiments of the present invention. For 
example, Voice network 110 may be capable of generating its 
own numbers for passage to a PSTN and operation similar to 
that previously described as an ESQK. These numbers would 
cause the PSTN to access a database in Voice network 110 to 
find out call back and location information. Similarly, based 
on the disclosure provided herein, one of ordinary skill in the 
art will recognize that other routing indicators besides the 
ESRN may be available for use indirecting an emergency call 
to the appropriate PSAP. 
0060. In some embodiments of the present invention, 
more than one telephone number is associated with a user 
and/or communication device. In some cases, these telephone 
numbers could each be associated with a physical location 
and when a userpicks a particular telephone number, they are 
also picking the physical location associated with that tele 
phone number. When the user selects to use one of the tele 
phone numbers, they may also be able to select to forward 
calls received on all the other telephone numbers to the 
selected telephone number. In the case where the registrar 
server knows the other telephone numbers, the registrar 
server can set up the call forwarding. It could also be possible 
for the voice network to translate the original called number 
to the currently registered number on the feature server or 
Edge Proxy Server (“EPS) fronting the feature server. 
0061 An ALI database can be updated to include all of the 
telephone numbers along with the associated physical loca 
tions, thus allowing a PSAP to use the received telephone 
number to access the ALI database and determine a physical 
location of the call origination. Where the telephone number 
is not local to the appropriate PSAP for the physical location, 
the Voice network may still connect the emergency call using 
the adminline of the PSAP and directing the PSAP to the ALI 
database for physical location information as previously 
described. However, where the originating telephone number 
is local to the PSAP, the call may be patched directly to the 
PSAP and the PSAP can access the physical location infor 
mation from the ALI database much as it would do if a 
traditional land line was used to make the emergency call. 
0062. In yet another embodiment of the present invention, 
the communication device used to access the Voice network is 
communicably coupled to the voice network via a broadband 
interface such as, but not limited to, a DSL or Cable Modem 
connection. In the embodiment, the geographic location is 
associated with the particular broadband interface. Thus, 
when an emergency call is received from the communication 
device, the geographic location of the broadband interface 
can be used as the location of the communication device. In 
Some cases, the location of the broadband interface is main 
tained in a central database of an ISP. Thus, to access the 
location information the Voice network relies on access to 
data from the ISP. Where such data is available, call process 
ing progresses similar to that described in relation to FIG. 2, 
except that instead of collecting data via the VRU, the data is 
gathered automatically from an available database. Registrar 
server 116 can use this location information to update the 
location database as previously described. 
0063 Turning to FIG.4, a system 400 for terminating third 
party emergency calls in accordance with some embodiments 
of the present invention is illustrated. System 400 includes a 
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voice network 411 with one or more registrar servers 416, one 
or more feature servers 414, one or more data collection units 
412, and one or more location databases 417. Registrar server 
416, feature server 414, data collection unit 412, and location 
database 417 are similar to the commonly named components 
described in relation to FIG. 1A above. Voice network 411 is 
communicably coupled to public internet 185 via NTM 498. 
Public internet 185 is communicably coupled to one or more 
communication devices 190, 192, 196 via load balancer 187 
as described in more detail above in relation to FIG. 1A. It 
should be noted that voice network 411 need not offer the 
same services as that of service network 410. Thus, for 
example, service network 410 can be a VoIP network while 
voice network 411 may be a circuit switched network. Based 
on the disclosure provided herein, one of ordinary skill in the 
art will recognize a variety of networks and network types that 
can be used for both voice network 411 and service network 
410. 

0064 System 400 also includes an ALI database 418 and a 
service network 410 communicably coupled voice network 
411 via a session border controller 403. Service network 410 
includes one or more feature servers 413 operable to receive 
communication information and instructions, and to termi 
nate the communication information in accordance with the 
instructions. Service network 410 is communicably coupled 
to PSTN 155 via gateway 165. PSAP 170 is accessible via 
PSTN 155 as described in more detail above in relation to 
FIG 1A 

0065. Using system 400, the location and call back num 
ber for each of communication devices 190, 192, 196 is 
registered with voice network 411 and the information is 
maintained in location database 417. When an emergency call 
is made from one of communication devices 190, 192, 196, 
the call is ultimately directed to feature server 414. Feature 
server 414 requests an ESRN and ESQK in relation to servic 
ing the call. This ESRN and ESQK, along with control of the 
emergency call are then passed to feature server 413. In turn, 
feature server 413 directs the call to the PSAP (e.g. PSAP 
170) indicated by the ESRN and including the ESQK as the 
call back number for the originating communication device. 
PSTN 155 uses the received ESQK to access ALI database 
418 to request the location of the originating communication 
device. Based on the received ESQK, ALI database 418 
accesses location database 417 to access the location and call 
back number for the originating communication device. ALI 
database passes the location and callback information of the 
originating communication device to PSTN 155, and PSTN 
155 fields the call and where necessary dispatches appropri 
ate emergency services. Based on the disclosure provided 
herein, one of ordinary skill in the art will appreciate a variety 
of ESRN and ESQK like elements that can be used to imple 
ment systems and methods in accordance with embodiments 
of the present invention. For example, in some cases an ESQK 
may not be used at all if the third party voice network registers 
all telephone numbers with the ALI. Further, it should be 
noted that how the third party voice network derives the 
ESRN may be done in a variety of different ways. 
0066. Using such an approach, service network 410 can 
terminate emergency calls to the appropriate PSTN without 
knowing the underlying information about a user of the origi 
nating communication device. Thus, Voice network 411 can 
provide emergency telephone service to its customers without 
implementing capability to terminate the calls, and without 
having to disclose information about its customer base to 
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outsiders. This can provide an effective way for offering 
emergency telephone services for a VoIP service provider. 
Based on the disclosure provided herein, one of ordinary skill 
in the art will recognize that the systems and methods of the 
present invention are not limited to just VoIP networks, but 
rather the invention can be applied to wireless carriers and 
landlines (e.g., CLEC) as well. 
0067 Turning now to FIG. 5, a flow diagram 500 illus 
trates a method in accordance with some embodiments of the 
present invention for terminating third party emergency calls. 
Following flow diagram 500, a communication device previ 
ously registered with voice network 411 initiates a call (block 
532). This registration process includes determining a loca 
tion of the communication device, and updating that location 
along with the callback number for the communication device 
with location database 417. In some cases, this registration 
process proceeds similar to that described above in relation to 
FIG. 3A. The call initiated by the communication device 
includes the telephone number of the originating TA and the 
telephone number of the destination. The call is received by 
feature server 414 (block 534), and the destination telephone 
number is used to determine if the call is an emergency call 
(block 543). Where the call is a non-emergency call (block 
543), voice network 411 uses standard call termination to 
complete the call (block 546). 
0068 Alternatively, where the call is an emergency call 
(block 543), feature server 414 requests contact information 
for the PSAP responsible for servicing emergency calls from 
the geographic area where the TA is located (block 549). The 
requested information includes the ESRN for the appropriate 
PSAP and an ESQK to be used in relation with the PSAP. 
Feature server 414 receives the requested ESRN and ESQK 
(block 553), and replaces the call back number of the origi 
nating communication device with the ESQK (block 555). 
With this done, feature server 414 transfers control of the 
emergency call to feature server 413 (block 557). In transfer 
ring the call, feature server 414 indicates that the call should 
be directed to the PSAP indicated by the ESRN. Further, by 
replacing the callback number with the ESQK, feature server 
provides a means for obtaining location information and the 
callback number for the originating communication device 
without disclosing information (e.g., the callback number) of 
the user originating the call. In this way, Voice network 411 
can guard its customer information from service network 410. 
0069. Having received control of the call and the ESQK 
and ESRN, feature server 414 initiates routing of the call to 
the PSAP indicated by the ESRN (block 559). The PSAP 
receiving the call accesses ALI database 418 using the 
received ESQK (block 563). Based on the received ESQK, 
ALI database 418 accesses location database 417 (block 566) 
which returns the location and telephone number for the 
originating communication device (block 569). The PSAP 
can use the location information to dispatch emergency Ser 
vices, and the telephone number of the TA to call back where 
the call is lost (block 573). 
0070. In conclusion, the present invention provides novel 
systems, methods and arrangements for detecting device 
locations; querying for device location, reporting device loca 
tion, and/or servicing third party emergency calls. While 
detailed descriptions of one or more embodiments of the 
invention have been given above, various alternatives, modi 
fications, and equivalents will be apparent to those skilled in 
the art without varying from the spirit of the invention. There 
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fore, the above description should not be taken as limiting the 
scope of the invention, which is defined by the appended 
claims. 

What is claimed is: 
1. A method comprising: 
receiving messaging information associated with a call 

from a terminal adapter and determining whether the 
call is an emergency call, wherein the messaging infor 
mation includes a telephone number associated with the 
terminal adapter, 

if the call is determined to be an emergency call, requesting 
contact information for a Public Service Answering 
Point (PSAP) responsible for servicing emergency calls 
from a geographic area where the terminal adapter is 
located; 

receiving the PSAP contact information and a token asso 
ciated with the terminal adapter; 
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replacing the telephone number in the messaging informa 
tion with the token to render modified messaging infor 
mation; and 

routing the modified messaging information to the PSAP 
using at least the PSAP contact information. 

2. A method as recited in claim 1, wherein the PSAP 
contact information comprises an Emergency Services Rout 
ing Number. 

3. A method as recited in claim 1, wherein the token com 
prises an Emergency Services Request Key. 

4. A method as recited in claim 1, further comprising: 
at the PSAP, 

receiving the modified messaging information; and 
using the modified messaging information to request 

from an Automatic Location Identification database a 
current location of the terminal adapter and the tele 
phone number of the terminal adapter. 
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