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PEERING NETWORK FOR PARAMETER-BASED
ROUTING OF SPECIAL NUMBER CALLS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is related to and claims the benefit
of U.S. Provisional Patent Application No. 60/729,673, filed
Oct. 24, 2005 and entitled “Peering Network for Parameter-
Based Routing of Special Number Calls,” which is incor-
porated herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] The present invention is directed to providing
inter-communications networks special number service,
and, more specifically, to a peering network that routes a
special number call from a communications device on a
communications network to an answering point based on a
parameter, regardless of the technology of communications
device, regardless of the technology of the answering point
and regardless of the technology of the communications
networks.

[0003] For many decades, consumer communications ser-
vices were limited to a line-based telephone connected to the
public switched telephone network (“PSTN,” also known as
the “circuit switched” network) provided by a local tele-
phone company. Now consumers not only have a choice of
service providers, consumers also have several choices in
communications technologies. Many consumers have cable
television service, high-speed Internet service, wireless tele-
phone service and plain old telephone service (POTS).
Because of the redundancy of services, and because many
providers have attractive combination packages, consumers
are dropping their POTS lines in favor of VoIP telephone
service (which may be combined with cable TV, high speed
Internet access or both).

[0004] One advantage of VoIP telecommunication is that
consumers can call anywhere in the world that has a con-
nection to the Internet and a VoIP-enabled communications
device. Further, a consumer can disconnect his or her
VoIP-enabled communications device in one location, con-
nect it in another location and receive service. One of the
drawbacks to VoIP telecommunications is that, because a
VoIP communications device can look exactly like a POTS
telephone, and can, in fact, be a POTS telephone connected
to a VoIP system through a VoIP interface, consumers expect
VoIP telephony services to be exactly the same as the
familiar POTS telephony services.

[0005] One of the largest problems that this consumer
expectation causes is in the area of special number service.
Such special service numbers include emergency number
services. When a caller dials an emergency services number
(“9-1-1” in the United States and Canada), he or she expects
to be connected to an emergency services operator. Further,
the caller expects that the emergency services operator he or
she is connected to serves the emergency services zone
(“ESZ”) of the caller, which can dispatch local police, fire,
ambulance, etc. to the location of the caller.

[0006] Prior to recent U.S. government mandates, many
VoIP service providers did not provide support for emer-
gency services numbers. Some VoIP subscribers did not
realize that emergency services numbers were not sup-
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ported, which caused many calls for help to go unanswered.
This problem is further exacerbated by the fact that VoIP
telephones can be moved at will. When a VoIP telephone is
moved, there is no assurance that emergency service num-
bers are supported where the VoIP telephone is now con-
nected and there is no assurance that the call will be
answered by an emergency services operator in the ESZ
where the VoIP telephone is now located.

[0007] Therefore, a problem in the art is that there is no
simple, consistent system for routing a call from a VoIP
telephone to an emergency services operator that serves the
ESZ where the VoIP telephone is located.

SUMMARY OF THE INVENTION

[0008] This problem is solved and a technical advance is
achieved in the art by a system and method that routes
special number calls from communications devices, such as
VoIP communications devices, to an answering point based
on one or more parameters, such as location of the commu-
nications device. In accordance with this invention, a peer-
ing network effects parameter-based routing of calls to a
pre-assigned answering point, through which the voice path
and the signaling paths are set up simultaneously.

[0009] A first gateway in the peering network is connected
to a service provider network, advantageously at a soft
switch, router, media gateway, session boarder controller or
switching system, to receive special number calls. The first
gateway queries a pre-provisioned parameter server that
determines call routing information for the particular param-
eter. The first gateway then selects a second gateway from a
plurality of second gateways based on the routing informa-
tion and delivers the call to the selected second gateway. The
second gateway is connected to a selective router in the
destination network and delivers the call and the call param-
eters to the selective router. The selective router routes the
call to an answering point based on the call parameters.
Alternatively, the first gateway may route the call to a
selective router access provider network, which in turn
routes the call to a selective router. Further alternatively, the
second gateway may route the call to a selective router
access provider network, which in turn routes the call to a
selective router.

[0010] Importantly, this invention provides parameter-
based routing of special number calls and effects a connec-
tion regardless of the communications technology of the
calling communications device and the communications
technology of the answering point. Thus, this invention
provides parameter-based routing of special number calls
from a first service provider network, including, but not
limited to a VoIP service provider network, to any answering
point connected to any communications network, including,
but not limited to, the public switched telephone network.

[0011] Further advantageously, the parameter comprises
the location of the VoIP communications device. The loca-
tion of the VoIP communications device is used to determine
the emergency services zone and the public safety answering
point that serves that emergency services zone. Thus, this
invention enable a VoIP service provider to provide special
number calling for all of its VoIP customers, regardless of
where the VoIP communications device is currently located
and regardless of whether the service provider also provides
the answering point.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A more complete understanding of this invention
may be obtained from a consideration of this specification
taken in conjunction with the drawings, in which:

[0013] FIG. 1 illustrates an overview block diagram of a
communications network in which an emergency services
network in accordance with this invention operates;

[0014] FIG. 2 illustrates a more detailed block diagram of
the communications network of FIG. 1 in accordance with
a first embodiment of the present invention;

[0015] FIG. 3 is a call flow diagram of a special number
call from a communications device to its local answering
point in the context of the communications network of FIG.
2 in accordance with another aspect of this invention;

[0016] FIG. 4 illustrates a block diagram of the provision-
ing system of FIG. 1 in accordance with one aspect of this
invention;

[0017] FIG. 5 illustrates a more detailed block diagram of
the communications network of FIG. 1 in accordance with
another embodiment of the present invention;

[0018] FIG. 6 is a call flow diagram of a special number
call from a communications device to its local answering
point in the context of FIG. 5, in accordance with a further
aspect of this invention;

[0019] FIG. 7 illustrates a more detailed block diagram of
the communications network of FIG. 1 in accordance with
a further exemplary embodiment of this invention;

[0020] FIG. 8 is a call flow diagram of a special number
call from a communications device to its local answering
point in the context of FIG. 7, in accordance with yet a
further aspect of this invention;

[0021] FIG. 9 illustrates a more detailed block diagram of
the communications network of FIG. 1 in accordance with
yet another exemplary embodiment of this invention;

[0022] FIG. 10 is a call flow diagram of a special number
call from a communications device to its local answering
point in the context of FIG. 9, in accordance with still yet
another aspect of this invention;

[0023] FIG. 11 illustrates a more detailed block diagram of
the communications network of FIG. 1 in accordance with
yet a further exemplary embodiment of this invention; and

[0024] FIG. 12 is a call flow diagram of a special number
call from a communications device to its local answering
point in the context of FIG. 11, in accordance with still yet
a further aspect of this invention.

DETAILED DESCRIPTION

[0025] The present invention relates to routing of a special
number call to a pre-assigned answering point based on a
parameter and regardless of whether the call crosses network
boundaries. For purposes of this specification, “network
boundaries” means the interface between two service pro-
vider networks (e.g., AT&T and Verizon) and the interface
between networks of diverse technologies (e.g., VoIP net-
works and circuit switched networks). The various embodi-
ments of this invention are described in terms of the special
number call being an emergency services call, also referred
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to herein as a “9-1-1call.” As is known in the art, a 9-1-1call
is routed to a public safety answering point (PSAP), which,
advantageously, service the emergency services zone (ESZ)
where the calling communications device is located. The
various embodiments of this invention are described in
terms of the calling communications device comprising a
VoIP communications device. Unlike POTS communica-
tions devices, a VoIP communications device may be moved
from one location to another, but still retains the same
identity to its network. Unlike wireless communications
devices, a VoIP communications device is not in radio
communications with cell sites, and thus cannot be tracked
using radio communications techniques. Thus, providing
emergency services calling for VoIP communications
devices presents a new challenge to service providers.

[0026] This problem is address by an emergency services
peering network in accordance with this invention. In the
emergency services peering network, both the signaling path
and the voice path of the emergency services call are handed
off from the originating network to the emergency services
peering network at the earliest possible time. The emergency
services peering network then transports the call to an
emergency services network that serves the ESZ wherein the
calling communications device is located.

[0027] As will be described further, below, in connection
with the various embodiments, the voice path and the
signaling path move through the emergency service peering
network approximately simultaneously. Thus, there is no
time lag between signaling set up and actual call set up. It
is known in the art that a caller who dials 9-1-1 is apt to hang
up and try again if the call is not answered within seconds.
This invention expedites call set up for emergency calling,
which expedites aid and prevents repeated 9-1-1 calls, thus
saving network resources.

[0028] While this invention is described in terms of emer-
gency services or 9-1-1 call processing, one skilled in the art
will realize that this invention is applicable to any special
number call after studying this specification. Further, while
this specification is described in terms of delivering a call
from a VoIP communications device to a circuit switched
emergency services network, one skilled in the art will
appreciate that this invention may be modified to expedite
call processing within or across many communications
technologies after studying this specification. While this
specification is described in terms of voice call processing
within or across technologies, one skilled in the art will
appreciate how to adapt this invention to expedite connec-
tions between other types of communications devices after
studying this specification.

[0029] FIG. 1 comprises a generalized communications
network 100 in accordance with a general embodiment of
this invention. Communications network 100 includes a
plurality of service provider networks, represented by ser-
vice provider network 102 and service provider network
104. As is known in the art, service provider networks 102
and 104 support voice and data communications between
and among communications devices connected to each
respective service provider network.

[0030] Communications network 100 also includes a plu-
rality of emergency services networks, represented by emer-
gency service network 106, emergency service network 108
and emergency service network 110. As is known in the art,
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emergency service networks 106, 108 and 110 each com-
prises one or more selective routers and a plurality of public
safety answering points. Each public safety answering point
(PSAP) serves one or more emergency service zones (ESZ).
An exemplary emergency service network 106 is described
further, below, in connection with FIG. 2.

[0031] An emergency services peering network 112 in
accordance with this invention interconnects service pro-
vider networks 102 and 104 with emergency service net-
works 106, 108 and 110. In this manner, any communica-
tions device in any service provider network connected to
emergency services peering network 112 can be connected
to any emergency services network. Such flexible intercon-
nectivity is very important in today’s world wherein a
communications device may be moved around from place to
place and network to network. In accordance with one aspect
of this invention, a special number call, especially an
emergency special number call, is routed to the emergency
services network closest to the location of the calling
communications device, regardless of the service provider
network.

[0032] Emergency services peering network 112 generally
comprises a routing and positioning server 114, optionally a
VoIP 9-1-1 gateway 116 and an emergency service gateway
118. Service provider network 102 is connected to VoIP
9-1-1 gateway 116 via communications link 120a and is
connected to routing and positioning server 114 via com-
munications link 122a. Service provider network 104 is
connected to VoIP 9-1-1 gateway 116 via communications
link 1205 and is connected to routing and positioning server
114 via communications link 1225. Communications links
120a and 1206 provide a voice path connection between
service provider networks 102 and 104 and emergency
services peering network 112, respectively. Communica-
tions links 122¢ and 1226 provide a data connection
between service provider networks 102 and 104 and emer-
gency services peering network 112, respectively. As will be
discussed further, below, communications links 120 and 122
may comprise time-division multiple (TDM) trunks, pri-
mary rate interface (PRI) trunks or data-only links (e.g., IP
links). One skilled in the art will understand which type of
trunk is appropriate to interconnect service provider net-
works, such as service provider networks 102 and 104 and
emergency services peering network 112 after studying this
specification.

[0033] Routing and positioning server 114, as will be
discussed further, below, in the descriptions of the various
embodiments, receives routing requests from service pro-
vider network 102 and service provider network 104 and
delivers routing instructions in response thereto by way of
communications links 122a and 1225 , respectively. Addi-
tionally, routing and positioning server 114 receives and
transmits VoIP-based voice traffic from service provider
network 102 and service provider network 104 via commu-
nications links 122a and 1226 , respectively, in accordance
with another aspect of this invention, which will be
described in more detail, below.

[0034] VOIP 9-1-1 gateway 116 terminates communica-
tions links 120a¢ and 1206 from service provider network
102 and service provider network 104, respectively. In one
exemplary embodiment, voice communication within emer-
gency services peering network 112 comprises VolP-based
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communications. Thus, VoIP 9-1-1 gateway 116 terminates
TDM trunks, PRI trunks, other communications links or any
combination thereof and coverts voice signals between the
format supported by communications links 120a and 1205 to
and from VoIP voice signals. Optionally, VoIP 9-1-1 gateway
116 may receive VoIP voice communication from routing
and positioning server 114 via communications link 124
(illustrated herein in phantom) if routing and positioning
server 114 receives voice communications. Alternatively,
routing and positioning server 114 may be connected
directly to emergency services gateway 118 (not shown in
FIG. 1) as will be discuss further, below, in connection with
FIG. 7.

[0035] Emergency service gateway 118 provides commu-
nications link termination between emergency services peer-
ing network 112 and emergency services network 106,
emergency services network 108 and emergency services
network 110 via communications links 128a, 1285 and 128c¢,
respectively. In accordance with this invention, communi-
cations link 128a, 1285 and 128¢ are of a type that is
compatible with the respective emergency services network
to which it is connected. That is, if, for example, emergency
services network 106 comprises a TDM network, then
communications link 128a comprises a TDM trunk. If; for
example, emergency services network 110 comprises a
VoIP-based network, then communications link 128¢ com-
prises a data link.

[0036] In an alternative embodiment illustrated in FIG. 1,
emergency service peering network 112 may not be con-
nected directly to emergency services networks 106, 108 and
110. In this alternative embodiment, which is illustrated in
phantom, emergency services peering network 112 is con-
nected to a selective router access provider network 130 via
communications link 132a or 1325. In accordance with one
aspect of this alternative embodiment, VoIP 9-1-1 gateway
116 is connected to selective router access provider network
130 via communications link 132a. This configuration
eliminates emergency services gateway 118 from emergency
services peering network 112, thus providing a cost savings.
This configuration is useful, for example, when all calls
from emergency services peering network 112 are delivered
to emergency services networks 106, 108 and 110 via
selective router access provider network 130.

[0037] In accordance with another aspect of this alterna-
tive embodiment, emergency services gateway 118 is con-
nected to selective router access provider network 130 via
communications link 1325b. This configuration is useful, for
example, when some emergency services networks are
accessible directly and some are accessible only through
selective router access provider network 130.

[0038] Communications between VoIP 9-1-1 gateway 116
or emergency service gateway 118 and selective router
access provider network 130 are VoIP-based; thus, commu-
nications links 132a and 1326 comprises data links. One
skilled in the art will realize that communications links 132a
and 132b may comprise any type of trunk or data link that
is compatible with selective router access provider network
130 and emergency services peering network 112.

[0039] Selective router access provider network 130, as its
name implies, provides routing of emergency services calls
from emergency services peering network 112 to any emer-
gency services network to which it is connected. To this end,
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selective router access provider network 130 is connected to
emergency services network 106 via trunk 134a, to emer-
gency services network 108 via trunk 1345 and to emer-
gency services network 110 via trunk 134¢. Each of trunks
134a, 1345 and 134¢ comprises a trunk type that is com-
patible with each respective emergency services network.

[0040] To complete the description of FIG. 1, a provision-
ing server 136 provides new and updated location informa-
tion to routing and positioning server 114. Provisioning
server 136 receives new and updated location information
from the various service provider networks that are con-
nected to emergency services peering network 112 (such
connection is not shown in FIG. 1, but is well known in the
art). Provisioning server 136 will be described in more detail
below in connection with FIG. 4.

[0041] FIG. 2 comprises a more detailed view of the
components of communications network 100 in which an
exemplary embodiment of this invention operates. In order
to show some of the details of this exemplary embodiment,
only service provider network 102 and emergency services
network 106 are illustrated. Service provider network 104,
emergency services network 108 and emergency services
network 110 are to be considered as similar or identical to
service provider network 102 and emergency services net-
work 106, respectively, as described herein.

[0042] This exemplary embodiment of this invention is
described in the context of a VoIP telephone making a
special services call (a “9-1-1 call”) to an emergency ser-
vices number public safety answering point, or PSAP.
Because routing a call to a local PSAP requires location-
based parameters, this embodiment is described in the
context of routing a call based on the location of the calling
communication device. One skilled in the art will appreciate
how to modify this invention to effect voice or data routing
for predetermined destinations based on one or more param-
eters after studying this specification.

[0043] In the communications network 100 of FIG. 2, a
voice over Internet protocol (VoIP) communications device
is represented by VolP-enabled telephone 202. VoIP com-
munications device 202 is connected to a cable or digital
subscriber line modem 204. Modem 204 effects an interface
between VoIP communications device 202 and a service
provider Internet protocol (IP) network 102. As is known in
the art, the user of VoIP communications device 202 places
a call by dialing a number in the same manner as used in the
art for many years. Modem 204 receives the dialed digits,
formats and sends a message to a service provider soft
switch 206 through service provider IP network 102. The
message includes the called number (“9-1-1" for an emer-
gency services call in the U.S. and Canada) and an identi-
fication of the calling VoIP communications device 202,
which may comprise its telephone number (TN), its MAC
address or both.

[0044] Service provider soft switch 206 determines how to
route the call based on the called number and the calling TN,
as is known in the art. If the call is for another VoIP
telephone in service provider IP network 102, then service
provider soft switch 206 sends the IP address of the desti-
nation VoIP communications device to VoIP communica-
tions device 202, which initiates communication with the
destination VoIP communications device via routers (not
shown but well known in the art) in service provider IP
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network 102. If the call is to a destination not within service
provider 1P network 102, then service provider soft switch
206 routes the call to an appropriate gateway (also not
shown but well known in the art) to another network (e.g.,
the PSTN, another service provider’s 1P network or the
Internet). The term “soft switch” is used herein to mean a
call control entity and a voice path delivery entity. Thus,
service provider soft switch 206 may be one entity as
illustrated herein, may comprise a soft switch and a media
gateway or may comprises a plurality of functional elements
that set up a call and deliver the voice path of the call to
emergency services peering network 112.

[0045] Inthe past, if the user of VoIP telephone 202 dialed
9-1-1, service provider soft switch 206 was likely to end the
call or to connect the call to an announcement. In accordance
with this invention, however, the call may now be routed to
the same local public safety answering point (PSAP) as if
VoIP telephone 202 were a POTS telephone connected to the
public switched telephone network (PSTN). To this end,
service provider soft switch 206 delivers the call to emer-
gency services peering network 112 in accordance with this
invention.

[0046] According to the exemplary embodiment of FIG. 2,
a VoIP positioning server 208 in routing and positioning
server 114 is connected to service provider soft switch 206
via data link 1224 . In this exemplary embodiment, link 122a
comprises an IP link. One skilled in the art will appreciate
that link 1224 may be any form of signaling link or network
after studying this specification.

[0047] VoIP positioning server 208 maintains a mapping
of TN’s to ESZ’s , as will be described further, below, in
connection with FIG. 4. VoIP positioning server 208 is
connected to dynamic automatic location information (ALI)
database 210, which maintains a mapping of TN’s to cur-
rently registered addresses, so that it can deliver location and
call back number (TN) information when queried by a
regional ALIL as will be explained further, below.

[0048] As described above, emergency services peering
network 112 includes a VoIP 9-1-1 gateway 116. VoIP 9-1-1
gateway 116 is connected to service provider soft switch 206
via one or more dedicated trunks or links 120a. Such links
may be IP links or time-division multiplexed (TDM) links,
including, but not limited to, dedicated lines and trunks.
VoIP 9-1-1 gateway 116 may comprise a plurality of VoIP
9-1-1 gateways, may be connected to multiple service pro-
vider soft switches, or both.

[0049] In accordance with this exemplary embodiment,
VoIP 9-1-1 gateway 116 is connected to one or more
emergency services gateways, represented by emergency
services gateway 118 via a private communications link 126,
which, in this exemplary embodiment, comprises an IP
communications link. Emergency services gateway 118
comprises the egress of emergency services peering network
112 and provides a connection to an emergency service
network, such as emergency services network 106. Thus,
emergency services gateway 118 is connected to one or more
selective routers 220 in emergency services network 106 by
one or more communications links 128a. Communications
links 128a preferably comprise trunks or data links that are
native to each selective router 220. For example, if selective
router 220 is an existing selective router in the PSTN, then
trunks 128a comprises one or more CAMA or enhanced
multi-frequency trunks.
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[0050] As is known in the art, selective router 220 is
connected to a plurality of PSAP’s , represented here by
PSAP 222 and PSAP 224. PSAP’s 222 and 224 are con-
nected to regional automatic location information (ALI)
database 226 that provides the PSAP’s with location and
other information regarding a caller. While this invention is
described in terms of a PSTN selective router and PSAP’s ,
it is within the ability of one skilled in the art to modify this
invention to support, for example, VoIP-based selective
routers, VoIP-based PSAP’s , etc.

[0051] An emergency services call between VoIP tele-
phone 202 and its local serving PSAP 222 is now described
in the context of the call flow of FIG. 3 taken in conjunction
with the communications network 100 of FIG. 2. While this
exemplary embodiment is described in terms of the U.S. and
Canadian 9-1-1 emergency services number, one skill in the
art will understand how to modify the described embodi-
ment of this invention to any emergency service number
(e.g., 1-1-2) and to non-emergency numbers (e.g., 1-1-3).

[0052] The call flow of FIG. 3 begins at 302 wherein the
user of VoIP communications device 202 dials “9-1-1" and
the call is sent into service provider IP network 102. The
initial message includes at least the TN of the VoIP com-
munications device 202 and may also include its MAC or IP
address. The call is received at service provider soft switch
206 wherein digit analysis is performed. In step 304, service
provider soft switch 102 determines that the call is an
emergency services (9-1-1) call and requests routing instruc-
tions from VoIP positioning server 208, passing the TN of
the calling communications device.

[0053] VOIP positioning server 208 determines the cur-
rently-registered location of VoIP communications device
202 and, in step 306, delivers an emergency services routing
number (ESRN) and an emergency services query key
(ESQK). An ESRN comprises a ten-digit number, resem-
bling a telephone number, that uniquely identifies a selective
router. An ESRN may be considered the “telephone number”
of' the selective router. For each ESRN, there is a plurality of
ESQK’s that identify a specific PSAP connected to the
selective router. Each PSAP has a plurality of ESQK’s so
that multiple calls can be routed to a PSAP at the same time.
Each ESQK serves as a key that identifies the TN currently
associated with the ESQK. Thus, VoIP positioning server
208 stores the TN of VoIP communications device 202
associated with the assigned ESQK.

[0054] At step 308, all of the information necessary to
route the emergency call from VoIP communications device
202 to its local PSAP, which in this exemplary embodiment
is PSAP 222, has been determined. From step 308 until the
emergency services call is complete to PSAP 222, and in
direct contradistinction to the prior art, the voice path and
the signaling path flow through emergency services peering
network 112 substantially simultaneously. This means that,
as each network element is reached, a voice path is estab-
lished between that network element and VoIP communica-
tions device 202. In this manner, an emergency services call
is set up significantly faster than in the prior art. Optionally,
recorded messages reassuring the caller that the call is being
connected and not to hang up may be played at any network
element during call completion.

[0055] At step 308, service provider soft switch 206
connects the emergency services call to VoIP 9-1-1 gateway

May 24, 2007

116 via communications link 120 and passes the ESRN and
ESQK. VoIP 9-1-1 gateway 116 selects emergency services
gateway 118 from the one or more emergency services
gateways to which it is connected, based on the ESRN. VoIP
9-1-1 gateway 116 then extends the voice path of the call to
emergency services gateway 118 via communications link
126 and forwards the ESRN and ESQK at step 310.

[0056] At step 312, emergency services gateway 118
selects a selective router from the plurality of selective
routers to which it is connected, based on the ESRN. In this
exemplary embodiment, the ESRN directs emergency ser-
vices gateway 118 to select selective router 220 in emer-
gency services network 106. Emergency services gateway
1118 connects the voice path to selective router 220 via
communications link 128a and forwards 9-1-1 as the called
number and the ESQK as the calling number (also known as
“ANTI”). Thus, the call appears to be just another 9-1-1 call
to selective router 220 in emergency service network 106.

[0057] In the prior art, a selective router uses the ANI of
the calling telephone to determine which PSAP to route the
call to. In this exemplary embodiment, however, selective
router 220 uses the ESQK assigned to the call by VoIP
positioning server 208 to select the PSAP to route the call to.
Thus, in step 314, selective router 220 connects the emer-
gency services call from VoIP communications device 202
to PSAP 222 via dedicated trunks, such as CAMA trunks, as
practiced in this art for many years.

[0058] Step 316 emphasizes that the voice path between
VoIP communications device 202 and its local PSAP 222, is
now complete. It is important to note that, in accordance
with this invention, the voice path is extended as commu-
nication paths are selected by the various network elements.

[0059] Returning now to FIGS. 2 and 3, PSAP 222
requests information from regional ALI database 226
regarding the ESQK at step 318. ALI 226 recognizes the
ESQK as a special case ANI associated with dynamic ALI
210. In step 320, ALI 226 requests information associated
with the ESQK from dynamic ALI 210. Dynamic ALI 210
requests the TN associated with the ESQK from VoIP
positioning server 208 in step 322. The TN of VoIP com-
munications device 202 is returned to dynamic ALI 210 in
step 324. Dynamic ALI 210 delivers the actual TN and the
location of VoIP telephone 202 back to ALI 226 in step 326.
Finally, in step 328, ALI 226 delivers the actual TN and
location of VoIP communications device 220 to PSAP 132.

[0060] Turning now to FIG. 4, a provisioning server 136,
used to provision VoIP positioning server 208 and dynamic
ALI 210, is illustrated in block diagram. Periodically (e.g.,
every night), a VoIP network service provider accumulates a
plurality of updates regarding VoIP service. The VoIP ser-
vice provider loads such updates into a batch system 402.
These updates include, but are not limited to, a TN and an
address or other indicia of location of the VoIP telephone
associated with that TN. These updates are sent to batch
interface server 404 of provisioning server 136, in accor-
dance with this exemplary embodiment. Batch interface
server 404 pre-processes the records according to the desired
format. Batch interface server 404 delivers the records to
dynamic E9-1-1 provisioning server 406.

[0061] Inaccordance with another aspect of this invention,
the network service provider requires or permits the users of
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VoIP telephony devices to update the records associated with
the users’ TN’s , on, for example, a service provider web
site. Such dynamic updating may be required when, for
example, the user of a VoIP telephony device moves the
device. These updates must be processed immediately so
that the user may make an emergency services call and have
the call routed properly.

[0062] To this end, a network service provider dynamic
update system 408 receives the updates and forwards them
on a real-time basis to a dynamic interface server 410 in
provisioning server 136. Dynamic interface server 410 pre-
processes the records and forwards the updated records to
dynamic E9-1-1 provisioning server 406.

[0063] When dynamic E9-1-1 provisioning server 406
receives pre-processed records from either batch interface
server 404 or dynamic interface server 410, it geo-codes the
address or other location information in geo-coding system
412. Further, dynamic E9-1-1 provisioning server 406 veri-
fies that there is an MSAG-verifiable address by sending the
address or location information to MSAG verification sys-
tem 414.

[0064] The records thus geo-coded and verified are then
sent to VoIP positioning server 208 and dynamic ALI 210
and used for call routing (VoIP positioning server 208) and
location information display (dynamic ALI 210), as
described above. This system for provisioning VoIP posi-
tioning server 208 and dynamic ALI 210 has been described
in the context of the 9-1-1 environment. One skilled in the
art will realize how to modify provisioning server 136 for
other applications. For example, if location information and
TN are available automatically, then dynamic E9-1-1 pro-
visioning server 406 can perform the MSAG verification and
geo-code the records without user intervention.

[0065] Turning now to FIG. 5, another exemplary embodi-
ment of the present invention is shown, in the context of
communications network 100. In this exemplary embodi-
ment, communications network 100 includes a routing and
positioning server 114 in a configuration that is different
from routing and positioning server 114 of FIG. 2. Specifi-
cally, routing and positioning server 114 includes a session
border controller (SBC) 502, which interconnects service
provider soft switch 206 to VoIP gateway 116 and to VoIP
positioning server 208.

[0066] The operation of communications network 100 of
FIG. 5 will now be described in the context of the call flow
of FIG. 6. In step 602, VoIP communications device 202
initiates an emergency services call by sending the called
number (9-1-1), calling number (TN) and, optionally, its
MAC or IP address through service provider IP network 102
to service provider soft switch 206. In this exemplary
embodiment, service provider soft switch 206, responsive to
9-1-1, sets up and delivers the call (including the voice path)
via an IP communications link 506 to session border con-
troller 502 in step 604. Session border controller 502 deter-
mines how to route the call by querying VoIP positioning
server 208 with the TN (and optionally the MAC or IP
address) of VoIP communications device 202 in step 606.
VoIP positioning server 208 responds with an ESRN and an
ESQK in step 608.

[0067] Session border controller 502 sets up and delivers
the call to VoIP 9-1-1 gateway 116 in step 610, and forwards
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the ESRN and ESQK. Alternatively, session border control-
ler 502 may forward the call to VoIP 9-1-1 gateway 116
immediately upon receipt from service provider soft switch
206 and VoIP 9-1-1 gateway 116 queries VoIP positioning
server 208 via communications link 508 (shown in phan-
tom). In either alternative, in step 612, VoIP 9-1-1 gateway
116 selects an emergency service gateway 118 based on the
ESRN and forwards the call, including the ESRN and
ESQK, thereto.

[0068] Emergency services gateway 118 routes the call to
a selective router 220 in emergency services network 106
based on the ESRN, and delivers 9-1-1 as the called number
and ESQK as the calling number in step 614. Selective
router 220 routes the call to PSAP 222 based on the ESQK
in step 616, and delivers the ESQK. At step 618, the voice
path between VoIP communications device 202 and PSAP
222 is complete.

[0069] PSAP 222 queries its ALI database 226 with the
ESQK in step 620. ALI database 226 queries dynamic ALI
210 with the ESQK in step 622, which then queries VoIP
positioning server 208 with the ESQK in step 624. In step
626, VoIP positioning server 208 delivers the TN of VoIP
communications device 202 back to dynamic ALI 210.
Dynamic ALI 210 delivers the TN and location of VoIP
communications device 202 back to ALI 226 in step 628 and
ALI 226 delivers the TN and location of VoIP communica-
tions device 202 to PSAP 222 in step 630.

[0070] Turning now to FIG. 7, a further embodiment of
this invention is shown in the context of communications
network 100. In this further exemplary embodiment, emer-
gency services peering network 112 comprises routing and
positioning server 114 (which includes session border con-
troller 502, VoIP positioning server 208 and dynamic ALI
210) and emergency services gateway 118. As will be
described further, below, the operations of VoIP 9-1-1 gate-
way 116 (of FIGS.’s 2 and 4) are performed by session
border controller 502, emergency service gateway 118 or
shared by both.

[0071] The operation of communications network 100 of
FIG. 7 will now be described in the context of the call flow
of FIG. 8. In step 802, VoIP communications device 202
initiates an emergency services call by sending the called
number (9-1-1), calling number (TN) and, optionally, its
MAC or IP address to service provider soft switch 206. In
this exemplary embodiment, service provider soft switch
206 sets up and delivers the call via an IP communications
link 506 to session border controller 502 in step 804. Session
border controller 502 determines how to route the call by
querying VoIP positioning server 208 with the TN and
optionally the MAC or IP address of VoIP communications
device 202 in step 806. VoIP positioning server 208 responds
with an ESRN and an ESQK (as in FIG. 2) in step 808.

[0072] Session border controller 502, in step 810, sets up
and delivers the call to an emergency service gateway 118
based on the ESRN and extends the call, including the
ESRN and ESQK, thereto. The communications link 702
between session border controller 502 and emergency ser-
vices gateway 118 is, in this exemplary embodiment, an IP
link. Connection 702 may also be TDM, EMF, SS7 or any
other communications medium that can deliver voice and
signaling.

[0073] Emergency services gateway 118 routes the call to
selective router 220 based on the ESRN, and delivers 9-1-1
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as the called number and ESQK as the calling number in step
812. Selective router 220 routes the call to PSAP 222 based
onthe ESQK in step 814. In step 816, the voice path between
VoIP communications device 202 and PSAP 222 is com-
plete. PSAP 222 queries its ALI database 226 using the
ESQK in step 818. ALI database 226 queries dynamic ALI
210 with the ESQK in step 820, which then queries VoIP
positioning server 208 with the ESQK in step 822. In step
824, VoIP positioning server 208 delivers the TN of VoIP
communications device 202 back to dynamic ALI 210.
Dynamic ALI 210 delivers the TN and location of VoIP
communications device 202 back to ALI 226 in step 826 and
ALI 226 delivers the TN and location of VoIP communica-
tions device 202 to PSAP 222 in step 828.

[0074] Turning now to FIG. 9, another further embodi-
ment of this invention is shown, in the context of commu-
nications network 100. In communications network 100,
service provider switch 902 may comprise a soft switch as
described above, or may comprise a TDM switching system
or, importantly, a remote terminal connected to a TDM
switching system. Some VoIP service providers connect
their respective VoIP networks to the PSTN at a remote
terminal connected to a TDM switching system. In such
systems, a VoIP call to or from the PSTN appears to be a
TDM call to the TDM switching system, thus facilitating
interconnection of networks. In the embodiment of FIG. 9,
service provider switch 902 is connected to VoIP 9-1-1
gateway 116 by a TDM trunk 904. Alternatively, trunk 904
may comprise a PRI or IP connection.

[0075] The operation of communications network 100 of
FIG. 9 will now be described in the context of the call flow
of FIG. 10. In step 1002, VoIP communications device 202
initiates an emergency services call by sending the called
number (9-1-1 ), calling number (TN) and, optionally, its
MAC or IP address to service provider switch 902. In this
exemplary embodiment, service provider switch 902 recog-
nizes 9-1-1 as requiring special handling, and sets up and
delivers the call (including the called number, 9-1-1 and the
TN of VoIP communications device 202) via a TDM con-
nection 904 to VoIP 9-1-1 gateway 116 in step 1004.

[0076] VoIP 9-1-1 gateway 116 determines how to route
the call by delivering the called number (9-1-1) and the
calling number (TN) to session border controller 502 in step
1006, which queries VoIP positioning server 208 with the
TN of VoIP communications device 202 over link 906 in
step 1008. VoIP positioning server 208 responds with an
ESRN and an ESQK in step 1010 to session border con-
troller 502, which forwards the ESRN and ESQK to VoIP
9-1-1 gateway 116 in step 1012. Optionally, VoIP 9-1-1
gateway 116 queries VoIP positioning server 208 directly
over communications link 508 (shown in phantom). In step
1014, VoIP 9-1-1 gateway 116 selects an emergency service
gateway 118 based on the ESRN and forwards the call,
including the ESRN and ESQK thereto.

[0077] Emergency services gateway 118 routes the call to
selective router 220 based on the ESRN, and delivers 9-1-1
as the called number and ESQK as the called number in step
1016. Selective router 220 routes the call to PSAP 222 based
on the ESQK in step 1018. In step 1020, the voice path
between VoIP communications device 202 and PSAP 222 is
complete. PSAP 222 queries its ALI database 226 using the
ESQK in step 1022. ALI database 226 queries dynamic ALI
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210 with the ESQK in step 1024, which then queries VoIP
positioning server 208 with the ESQK in step 1026. In step
1028, VoIP positioning server 208 delivers the TN of VoIP
communications device 202 back to dynamic ALI 210.
Dynamic ALI 210 delivers the TN and location of VoIP
communications device 202 back to ALI 226 in step 1030
and ALI 226 delivers the TN and location of VoIP commu-
nications device 220 to PSAP 222 in step 1032.

[0078] FIG. 11 illustrates a more detailed block diagram of
the communications network of FIG. 1 in accordance with
yet a further exemplary embodiment of this invention. As
discussed above, in connection with FIG. 1, emergency
services peering network 112 may be connected to one or
more emergency services networks (herein represented by
emergency services network 106) via selective router access
provider network 130. In this exemplary embodiment, ser-
vice provider soft switch 206 is connected to VoIP 9-1-1
gateway 116 via communications link 120a and to VoIP
positioning server 208 in routing and positioning server 114.
VoIP 9-1-1 gateway 116 is connected to selective router
access provider network 130 via communications link 1324,
which, in this exemplary embodiment comprises a data link.

[0079] Selective router access provider network 130 com-
prises one or more switches, routers, soft switches, etc.,
which routes a call from an originating network to a desti-
nation network. Selective router access provider network
130 is connected to emergency services network 106 at
selective router 220 via communications link 134a.

[0080] The operation of communications network 100 of
FIG. 11 will now be described in the context of the call flow
of FIG. 12. In step 1202, VoIP communications device 202
initiates an emergency services call by sending the called
number (9-1-1), calling number (TN) and, optionally, its
MAC or IP address to service provider soft switch 206. In
this exemplary embodiment, service provider switch 206
recognizes 9-1-1 as requiring special handling, and queries
VoIP positioning server 208 with the TN of VoIP commu-
nications device for routing instructions in step 1204. VoIP
positioning server 208 returns an ESRN and ESQK in step
1206. In step 1208, service provider soft switch delivers the
call (including the ESRN and ESQK) to VoIP 9-1-1 gateway
116.

[0081] In the exemplary embodiment of FIGS. 11 and 12
VoIP 9-1-1 gateway 116 extends the call to selective router
access provider network 130 (including the ESRN as the
called number and ESQK as the called number) over com-
munications link 132¢ in step 1210. Alternatively, VoIP
9-1-1 gateway 116 may select one of a plurality of emer-
gency services gateways 118 (not shown in FIG. 11 but
illustrated in phantom in FIG. 1), which, in turn, extends the
call to selective router access provider network 130 over
communications link 1325.

[0082] In either case, selective router access provider
network 130 routes the call to selective router 220 based on
the ESRN, and delivers 9-1-1 as the called number and
ESQK as the called number in step 1212. Selective router
220 routes the call to PSAP 222 based on the ESQK in step
1214. In step 1216, the voice path between VoIP commu-
nications device 202 and PSAP 222 is complete. PSAP 222
queries its ALI database 226 using the ESQK in step 1218.
ALI database 226 queries dynamic ALI 210 with the ESQK
in step 1220, which then queries VoIP positioning server 208
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with the ESQK in step 1222. In step 1224, VoIP positioning
server 208 delivers the TN of VoIP communications device
202 back to dynamic ALI 210. Dynamic ALI 210 delivers
the TN and location of VoIP communications device 202
back to ALI 226 in step 1226 and ALI 226 delivers the TN
and location of VoIP communications device 220 to PSAP
222 in step 1228.

[0083] It is to be understood that the above-described
embodiment is merely illustrative of the principles of the
present invention and that many variations of the above-
described embodiments can be devised by one skilled in the
art without departing from the scope of the invention. It is
therefore intended that such variations be included within
the scope of the following claims and their equivalents.

1. A peering network for routing special number calls
from a communications device connected to a first commu-
nications network to an answering point connected to a
second communications network based on a pre-provisioned
parameter regarding said communication device, said peer-
ing network comprising:

a first gateway, a plurality of second gateways and a
parameter server;

said first gateway configured to receive a voice path and
said parameter from said first communications net-
work;

said parameter server configured to deliver routing
instructions to said first gateway responsive to said first
gateway delivering said parameter;

said first gateway further configured to select one of said
plurality of second gateways and to deliver the voice
path and the routing instructions to the selected second
gateway; and

said second gateway configured to connect said voice path
and routing instructions to said second communications
network.

2. A peering network in accordance with claim 1 wherein
said pre-provisioned parameter comprises a location of said
communications device.

3. A peering network in accordance with claim 1 wherein
said communications device comprises a VoIP communica-
tions device and said first network comprises a VoIP service
provider network.

4. A peering network in accordance with claim 1 wherein
said second network comprises the public switched tele-
phone network.

5. A peering network in accordance with claim 1 wherein
said call is delivered via a time division multiplexed (TDM)
link from said first network to said first gateway.

6. A peering network in accordance with claim 1 wherein
said call is delivered via an Internet Protocol (IP) link from
said first network to said first gateway.

7. A peering network in accordance with claim 1 wherein
said call is delivered via a primary rate interface (PRI) link
from said first network to said first gateway.

8. A peering network in accordance with claim 1 wherein
said voice path and routing instructions are delivered from
said first gateway to said selected second gateway via an [P
link.
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9. A peering network in accordance with claim 1 wherein
said voice path and routing instructions are delivered from
said first gateway to said selected second gateway via a
TDM link.

10. A peering network in accordance with claim 1 wherein
said voice path and routing instructions are delivered from
said selected second gateway to said second communica-
tions network via a TDM link.

11. A peering network in accordance with claim 1 wherein
said voice path and routing instructions are delivered from
said selected second gateway to said second communica-
tions network via an IP link.

12. A peering network in accordance with claim 1 wherein
said first network further comprises a service provider
switch and wherein said service provider switch is config-
ured to connect said voice path of said special number call
directly to said first gateway.

13. A peering network in accordance with claim 1 wherein
said special number call comprises an emergency services
call.

14. A peering network in accordance with claim 13
wherein said second gateway is configured to deliver said
voice path and routing instructions to a selective router.

15. A peering network in accordance with claim 1 wherein
said first gateway comprises a session border controller.

16. A peering network for routing special number calls
from a communications device connected to a first commu-
nications network to an answering point connected to a
second communications network based on a pre-provisioned
parameter regarding said communication device, said peer-
ing network comprising:

a first gateway, a session border controller, a plurality of
second gateways and a parameter server;

said session border controller configured to receive a
voice path and said parameter from said first commu-
nications network;

said parameter server configured to deliver routing
instructions to said session border controller responsive
to said session border controller delivering said param-
eter;

said session border controller further configured to deliver
the voice path and the routing instructions to said first
gateway,

said first gateway configured to select one of said plurality
of second gateways and to deliver the voice path and
the routing instructions to the selected second gateway;
and

said second gateway configured to connect said voice path
and routing instructions to said second communications
network.

17. A peering network in accordance with claim 16
wherein said pre-provisioned parameter comprises a loca-
tion of said communications device.

18. A peering network in accordance with claim 16
wherein said communications device comprises a VoIP
communications device and said first network comprises a
VoIP service provider network.

19. A peering network in accordance with claim 16
wherein said second network comprises the public switched
telephone network.
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20. A peering network in accordance with claim 16
wherein said call is delivered via an IP link from said first
network to said session border controller.

21. A peering network in accordance with claim 16
wherein said voice path and routing instructions are deliv-
ered from said session border controller to said first gateway
and from said first gateway to said selected second gateway
via an IP link.

22. A peering network in accordance with claim 16
wherein said voice path and routing instructions are deliv-
ered from said selected second gateway to said second
communications network via a TDM link.

23. A peering network in accordance with claim 16
wherein said voice path and routing instructions are deliv-
ered from said selected second gateway to said second
communications network via an IP link.

24. A peering network in accordance with claim 16
wherein said first network further comprises a service pro-
vider switch and wherein said service provider switch is
configured to connect said voice path of said special number
call directly to said first gateway.

25. A peering network in accordance with claim 16
wherein said special number call comprises an emergency
services call.

26. A peering network in accordance with claim 13
wherein said second gateway is configured to deliver said
voice path and routing instructions to a selective router.

27. A method for operating a peering network comprising:

receiving a call comprising a voice path and a parameter
from a first network;

determining routing instructions based on said parameter;

extending said voice path through said peering network
and delivering said routing instructions; and
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delivering said voice path and said routing instructions to
a second network.

28. A method in accordance with claim 27 wherein
receiving a call comprises receiving a call at a first gateway
and wherein determining routing instructions comprises said
first gateway querying a parameter server with said param-
eter and said parameter server delivering said routing
instructions responsive to said parameter.

29. A method in accordance with claim 27 wherein
extending said voice path through said peering network and
delivering said routing instructions comprises extending
said voice path to a second gateway and delivering routing
instruction to said second gateway and extending said voice
path from said second gateway into said second network and
delivering said routing instructions from said second gate-
way to said second network.

30. A method in accordance with claim 27 wherein
receiving a call comprises receiving a call at a session border
controller and wherein determining routing instructions
comprises said session border controller querying a param-
eter server with said parameter and said parameter server
delivering said routing instructions responsive to said
parameter.

31. A method in accordance with claim 27 wherein
receiving a call comprises receiving a call at a first gateway
and wherein determining routing instructions comprises
sending said parameter to a session border controller, said
session border controller querying a parameter server with
said parameter and said parameter server delivering said
routing instructions to said session border controller respon-
sive to said parameter, and said session border controller
delivering said routing instructions to said first gateway.
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