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computer. The device may include a transceiver and control logic. The
control logic (a) receives one or more first signals carrying corresponding
one or more cellular tower identifiers or wireless access point identifiers,
(b) determines one or more signal strengths (RSSI) of the one or more first
signals and a location of the communication device based on the one or
more cellular towers or wireless access point identifiers and the one or
more signal strengths of said first signals via triangulation, (c) receives a
second signal corresponding to an emergency call, and (d) transfers, via a
cellular network or a packet switched network, a third signal carrying an
indicator of the location of said communication device to a remote device
to aid emergency personnel in identifying the location of said communica-
tion device, said control logic implementing said emergency call as one of
a cellular-based call via said cellular network and a VoIP call via said
packet switched network.
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COMPUTER-RELATED DEVICE FOR LOCATING THE ORIGINATOR OF AN
EMERGENCY CALL VIA A CELLULAR OR DATA NETWORK BY TRIANGULATION
AND RECEIVED SIGNAL STRENGTH IDENTIFIERS

FIELD OF THE INVENTION

This invention is applicable at least in the fields of voice and data communications
(e.g., those that implement Voice over Internet Protocol (VoIP) communications) and the
field of cellular telephony and, more particularly, in the field of devices, systems, processor
program products, and methods of facilitating emergency calls. The invention may be
applicable, for example, in systems interfacing a standard telephone to a data network (e.g.,a
VoIP compatible communication network) via, for example, a computer system, which may
facilitate communication over the data network via, for example, a local area network, wide

area network, and/or over an existing wireless network.

BACKGROUND OF THE INVENTION

VoIP is a technology that allows the systems and transmission channels that connect
computer networks to act as an alternative to phone lines, delivering real-time voice to both -
standard telephones and personal computers (PCs). VoIP allows an individual to utilize a
network connection to transmit voice encapsulated data packets over available local
communication lines, such as the Internet. This is typically facilitated by the use of an
Analog Telephone Adapter (ATA) which emulates some functions of a phone company’s
central office and connects via a wired interface to a network like the Internet.

In a VoIP system, the analog voice signal is typically picked up by a microphone and

sent to an audio processor within a personal computer.

VolIP converts standard telephone voice signals into compressed data packets that can

be sent locally over an Ethernet or globally via an ISP's data networks rather than traditional

‘phone lines.

One of the main difficulties with using VoIP is that it is difficult to facilitate the
handling of emergency calls, e.g., emergency “911” calls via systems that implement a VoIP
connection. This is especially true when VoIP connections are initiated from mobile or
nomadic devices. It is important to determine where an emergency call is being initiated

from so that emergency personnel can address the emergency which gave rise to the
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emergency call. The present invention solves these and other problems involved in the

“current state of the art, as will be explained below.

SUMMARY OF THE INVENTION

":'The present invention is best understood with reference to the claims, the entire
specification, and all of the drawings submitted herewith, which describe the devices,
systems, processor program products and methods of the present invention in greater detail
than this summary, which is merely intended to convey aspects of illustrative embodiments
of the present invention. By way of exampie, the disclosed devices (e.g., computers and
adapters, such as network adapters), systems, processor program products and methods may
includé a combination of hardware and/or software which allows the user to overcome
problems associated with making emergency calls on a VoIP communications network.
*Also by way of example, the central processing unit(s), processor(s), controller(s) or control
logic in the disclosed devices (e.g., the computers and adapters) can include the ability to
route, via a transceiver for example, emergency calls to a commercial mobile radio service
(“CMRS”) or cellular transmitter over a CMRS network to facilitate the handling of
emergency calls, such as emergency “911” calls. Alternatively, an emergency call may be
placed over the VolIP network. By way of example, if a transmission is not possible, or is
‘attemfa‘t‘;ed and fails for any reason, then the emergency call may be placed over the VoIP
network. Also by way of example, if the system cannot detect a cellular signal, or if a
cellular signal is detected but transmission of the call over the cellular network fails, then the
emergency call will be placed over the VoIP network. Or it may be determined that placing
the emergency call over the VoIP network has other advantages and so that transmission
medium is chosen.
.%In accordance with an exemplary embodiment of the present invention, a
communication device is provided for use with a computer. The communication device
iincludes a transceiver and control logic. The control logic (a) receives one or more first
signals carrying corresponding one or more remote communication device identifiers (e.g.,
cellular tower identifiers or wireless access point identifiers) that each identify one or more
remote communication devices, (b) determines one or more signal strengths of the one or
more first signals and a location of the communication device based on the one or more
remote_communication device identifiers (or one or more locations of the one or more

remote communication devices) and the one or more signal strengths of said first signals, (c)
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Jreceives a second signal corresponding to an emergency call, and (d) transfers, via a cellular
network or a packet switched network, a third signal carrying an indicator of the location of
said communication device to a remote device to aid emergency personnel in identifying the
location of said communication device, said control logic implementing said emergency call
as one of a cellular-based call via said cellular network and a VoIP call via said packet
switched network.

"In accordance with the exemplary embodiment, the control logic may output a fourth
signal carrying the one or more cellular tower identifiers and receives a fifth signal carrying
one or more locations of the cellular towers having the one or more cellular tower identifiers,
wherein said control logic determines a location of the communication device using the one
or more locations of the cellular towers and the one or more signal strengths of the one or
more first signals. In addition, the location of the communication device may be used to
update, registered location information of the communication device automatically or
manually. By way of example, if the update is done manually, a user of the communication
.device may be prompted to update the registered location information of the communication
device using the determined location of the communication device. The above-mentioned
indicator is then selected from the registered location information of the communication
device. However, the updating of registered location information need not be done incident
to the handling of an emergency call, but may be done in advance to facilitate timely updates
to the registered location information that may be stored in memory associated with the
communication device or some other device coupled thereto.

The systems and methods disclosed herein also allow the communication devices
(e.g., the computers and adapters) to determine their location and connect to a network (e.g.,
packet switched network or cellular network) to provide location information to emergency
personnel. Thus, additional freedom and functionality are provided to the user, as described
in more detail below. With regard to cellular networks, communication devices can also be
configured to transmit information over a broadband cellular link, such as EV-DO or other
similar types of networks.

Additional objects, advantages and novel features of this invention will be set forth in
part in the description that follows, and in part will become apparent to those skilled in the
art upon examination of the following description, or may be learned by practicing the

invention.
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. BRIEF DESCRIPTION OF THE DRAWINGS

‘In the accompanying drawings that form a part of the specification and are to be read
in conjunction therewith, the present invention is illustrated by way of example and not
limitation, with like reference numerals referring to like elements, wherein:

Figures 1(a) and 1(b) illustrate an adapter, according to an embodiment of the
invention;

Figure 2 illustrates a communications network, according to an embodiment of the
invention;

Figure 3 is a flow chart illustrating the process of making an emergency call,
according to an embodiment of the invention;

Figures 4(a) and 4(b) illustrate a communications network, according to
embodiments of the invention;

Figure 5 is a flow chart illustrating the process of making an emergency call,
according to an embodiment of the invention;

_Figure 6 illustrates a computer system, according to an embodiment of the invention;

Figure 7 is a flow chart illustrating the process of making an emergency call,
according to embodiments of the invention; and

Figure 8 is a flow chart illustrating the process of making an emergency call,
according to an embddiment of the invention.

Figure 9(a) is a flow chart illustrating the process of determining a location of a
communication device using identifying information received from other communication
devices.

Figure 9(b) depicts the actual and estimated positions of different components within
a cellular network and signal strength information for cellular communications pertinent to

an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
In the following detailed description, numerous specific details are set forth in order
to provide a thorough understanding of the invention. In other instances, well known
structures, interfaces, and processes have not been shown in detail in order not to
unnecessarily obscure the invention. However, it will be apparent to one of ordinary skill in
the art that those specific details disclosed herein need not be used to practice the invention

and do not represent a limitation on the scope of the invention, except as recited in the



10

15

20

25

30

WO 2010/088215 PCT/US2010/022124

claims. It is intended that no part of this specification be construed to effect a disavbwal of
any part of the full scope of the invention.

Figure 1(a) illustrates the components of a particular device, which is an adapter 100,
such ap a network adapter, according to an embodiment of the invention. However, these
components may be employed in a number of other systems and devices of the present
invention. By way of the example, the components described in connection with the adapter
100 and the manner in which they are employed may be the same for other devices,
including telephones (e.g., cellular phones) and computers. Accordingly, the description of
the adapter 100 set forth herein and reflected in the drawings may be read more broadly as
merely an example of the types of features that other devices, such as telephones and
computers, may have that implement the present invention. In some instances, the
components of the adapter may be incorporated in a computer, and so no separate adapter
may be required.

The adapter 100 includes a central processing unit 135 connected to the relay 160 via
the subscriber line interface (SLIC) 140 and the DAA 145. The relay 160 is used to isolate
and bridge an analog telephone handset 165 to the adapter 100. In some instances, a digital
telephone handset may be employed. In addition, a separate handset may not be required if a
headset, microphone, and/or speakers of a computer are employed.

As stated above, the adapter 100 includes a SLIC 140 and a data access arrangement
(DAA) circuit 145. The SLIC 140 is responsible for emulating a central office. It generates
a ring current, detects on-hook and off-hook transition and notifies the central processing
unit (CPU) 135 of any signal transition. The SLIC 140 also performs A/D conversion on
input voice signal and may also perform D/A conversion on voice signal to be processed by
the telephone handset 165. The DAA 145 detects a ring current and notifies the CPU 135 of
the presence of a ring current. The DAA 145 also creates off-hook and on-hook transactions
in order to emulate a telephone handset back to the phone company’s central office, and it
also performs A/D and/or D/A conversion on signals transmitting to and from the equivalent
of a central office (not shown).

The CPU 135 controls the adapter 100 via programmable software. The CPU 135 is
a microprocessor, of a kind that is well known to one of ordinary skill in the art. Integrated
into the CPU 135 is digital signal processor software (not shown) which processes voice

signal data in real time.
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Connected to the CPU 135 may be several memory devices such as flash memory
110 and SDRAM 115. The flash memory 110 may be used to store information
permanently, such as configuration information and program code, when the adapter 100 is
turned off. The SDRAM 115 may be used as a working storage for the CPU 135 during
operation. The MPEG-4/H.264 decoder 120 is an integrated circuit that is responsible
for producing video output from the CPU 135 to the optional LCD display 105. The MPEG-
4/H.264 decoder 120 decodes streaming video information received via the wide area
network connection 155 via the CPU 135. One of ordinary skill in the art can appreciate that
any kind of decoder, such as, for example, an MPEG-4/H.264 decoder, can be used to
decode the video output, if any.

The LCD display 105, which is an optional feature of the adapter 100, is used to
display information about the incoming call and diagnostic and status information of the
adapter 100. The LCD display 105 can also be used to display and present advertising
and/or entertainment to the user. In an alternative embodiment of the invention, the CPU
135 includes circuitry which monitors the signal strength of the wireless network (not
shown) employed by the adapter 100. The signal strength monitoring circuitry is well
known to one of ordinary skill in the art. The MPEG-4/H.264 decoder 120 receives this
information from the CPU 135 in real-time and transfers this information to the LCD display
105. The LCD display 105 receives the signal strength information and displays it to the
user in a known manner. Accordingly, the user can monitor the signal strength as displayed
on the LCD display 105 and manually adjust the location of the adapter 100 in order to
maximize the signal strength. In further embodiments, the LCD display 105 can show
information regarding the strength of the cellular network that is received from CPU 135. In
one embodiment, the LCD display 105 can show the signal strength of the cellular network.

In one embodiment, a wireless network card 125 is connected to the CPU 135. The
wireless network card 125 may be connected to the CPU 135 via a mini-PCI connector (not
shown). Also, the wireless network capability may be built in to the adapter 100 in the form
of a semiconductor chip without the use of a separate card. The wireless network card 125
allows the adapter 100 to access any one or more of available wireless networks. The
wireless network card 125 can transmit the information to the network by implementing a
variation of the IEEE 802.11 standard. One of ordinary skill, however, can appreciate that
other methods can be employed as well. The wireless network card 125 is built into the

adapter 100 via a replaceable module via a known standard such as PCI, PCMCIA, or USB.
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By employing a particular wireless card, a user can have access to any number of wireless
networks such as Wi-Fi, Wi-Max, EV-DO, HSPDA, and any other wireless network for
which a mini-PCI card has been developed.

One of ordinary skill in the art can appreciate that the adapter 100 requires AC or DC
power in order to operate. By way of example and not limitation, the adapter can be
powered from an AC electrical outlet or DC power source, such as the cigarette lighter in an
automobile, a DC battery, or the USB port of a computer.

In yet another embodiment of the invention, the adapter 100 can be adapted to
include multiple wireless network cards. The multiple wireless network cards feature would
allow the user flexibility to employ different types of wireless network services, such as Wi-
Fi and cellular broadband wireless. One of ordinary skill can appreciate that many different
services can be employed and the example is used for illustration and not as a way of
limitation. The circuitry would be adapted to include a mini-PCI card and another mini-PCI
card or other replaceable module, such as PCMCIA, USB or PCI. The CPU 135 would
include software which would allow the network interface to adaptively switch between
using the wireless network cards to transmit a voice signal and allow a user to replace
wireless network cards during the operation of the adapter 100. For example, when the
adapter 100 is not in range of the router 235 via Wi-Fi or other wireless network, the adapter
100 would transmit the packetized voice signal from the phone via a broadband cellular
network like EV-DO or another applicable cellular broadband network to which the user has
a subscription.

The adapter 100 has the capability to be attached to a local area network 150 to
communicate with users on laptop or desktop personal computers and a wide area/broadband
network 155 for communicating over a packet switched network, such as the Internet.
Typically, the adapter has one or more RJ-11 jacks to connect with a telephone, and at least
one RJ-45 connection to a 10/100BaseT Ethernet Hub or switch to connect to the local area
network 150. Alternatively, the adapter 100 may be attached directly to a laptop or desktop
personal computer via, for example, a USB connection.

Also connected to the CPU 135 is a cellular chip 130 implementing a transceiver
which allows the adapter 100 to access a cellular network. The cellular chip 130 may be
connected to the CPU 135 or it may be integrated with the CPU 135 on a circuit (with or
without other components). The cellular chip 130 may receive voice data from the CPU 135

and modulates and transmits the data in a known way to communicate with another user via
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the cellular network. The cellular chip 130 functions in a duplex manner to allow voice
conversations over the cellular network.

The CPU 135 and/or cellular chip 130 monitors signals received from one or more
cell towers to determine their cell tower identifiers and also monitor the corresponding signal
strength for each of those signals using the above-mentioned signal strength monitoring
circuitry. The cell tower identifiers and corresponding signal strengths are stored in local
flash memory (e.g., memory 110 and SDRAM 115). In accordance with one embodiment,
the CPU 135 will then query a database system (e.g., such as that which is provided by
Mexens Technology via web service APIs which are offered as part of its NAVIZON
positioning system) via an associated computer and its broadband link to identify a latitude
and longitude for each cell tower, and thereafter use the latitude and longitude and the signal
strength for each cell tower to calculate a location for the adapter 100 using well-known
triangulation techniques. See U.S. Patent No. 7, 397,424, which is incorporated herein by
reference. Alternatively, the CPU 135 may query a database system with the latitude and
longitude of each cell tower along with its corresponding signal strength and have the
database system return location identifying information for the adapter 100, such as a
calculated location of the adapter 100 expressed in the form of latitude and longitude
coordinates.

Once the location identifying information, such as latitude and longitude coordinates,
have been determined, a database system, such as Google maps may be queried by the CPU
135 (via an associated computer and its broadband link) using Google maps APIs to identify
the corresponding closest address (or other location identifying information) for the adapter
100 based on the given latitude and longitude. The CPU 135 may then cause the display 105
to display location identifying information for the adapter 100, including the address
information received from Google maps database system.

Once the CPU 135 determines a location of the adapter 100, it may, in connection
with the handling of an emergency call, transfer, via a cellular network or a packet switched
network, location identifying information to a remote device (such as a computer operated
by a PSAP) to aid emergency personnel in identifying the location of said communication
device. The CPU 135 may implement said emergency call as a cellular-based call via said
cellular network using the cellular chip 130 or a VoIP call via said packet switched network.
By way of example, the CPU 135 may use the routing techniques described below in order
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to route the call using the cellular network or the packet switched network in the manner
described below.

In accordance with one embodiment of the present invention, location identifying
information may be provided to Intrado Inc., a location based service which maintains a
database of registered locations for the adapter 100. The Intrado service, in turn, may
provide the location identifying information directly to a PSAP. Although the Intrado
service may receive location identifying information in the form of an address, it can also
convert the location information from latitude and longitude to address information and
forward the same to the PSAP.

In accordance with one embodiment of the present invention, the location identifying
information that is forwarded to the PSAP (or to another location based service) in
connection with the handling of an emergency call will be either a registered location that is
closest to the calculated location of the adapter 100, or closest to the calculated location if it
is within a predetermined distance from the registered location. The CPU 135 may store
registered location information in local memory and evaluate the calculated location of the
adapter 100 relative to the registered location information in local memory to identify the
closest registered location to the location of the adapter 100, and whether the calculated
location and the registered location are within a predetermined distance of each other. The
registered location information may include one or more registered locations. If the
calculated location of the adapter 100 is not a registered location or within a certain distance
of a registered location, the CPU 135 may update the registered location to the calculated
location, or may prompt a user to update the registered location information by noting the
discrepancy between the calculated location and the registered location and, by way of
example, selecting the most current calculated location of the adapter 100 as a suggested
new registered location. The CPU 135 may display a prompt for the user to update the
registered location on the display 105. The user may select the calculated location of the
adapter 100 by selecting a particular key on a keyboard of the handset 135 or of the
computer. The CPU 135 may cause the location to be displayed on the display 105 to aid the
user in selecting the current calculated location of the adapter 100 as a registered location.

Although the operation of the CPU 135 of the adapter 100 has been described above,
it may be that one or more of each of the operations described above may be performed by

the CPU of another device, such as a computer that is coupled to the adapter 100.
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In an embodiment of the invention, the CPU 135 may execute software that routes
emergency calls to the cellular chip 130 which establishes a two-way communication
channel corresponding to the emergency call, the two-way communication channel being
established over a cellular network. Specifically, in one embodiment, if the CPU 135
determines that the cellular chip 130 can engage in two-way communication via the cellular
network, then the CPU 135 proceeds to route the call over a cellular network via the cellular
chip. By way of example, the CPU 135 may determine that the cellular chip 130 can engage
in two-way communication via the cellular network by determining if a cellular signal is
present. In an alternative embodiment, the CPU 135 may determine that the cellular chip
130 can engage in two-way communication via the cellular network by measuring the
strength of a cellular signal and comparing it to a pre-determined standard. If the CPU
determines that the cellular chip 130 can not engage in two-way communication via the
cellular network, then the CPU 135 proceeds to route the call over the VoIP network. In
another embodiment, the CPU attempts to route the call over a cellular network, and if the
attempt fails, then the CPU 135 proceeds to route the call over the VoIP network, via, for
example, a router and/or broadband modem.

Figure 1(b) illustrates one example of the components of a device, which is an
adapter 100, such as a network adapter, according to a preferred embodiment of the
invention. Again, these components may be employed in a number of other systems and
devices of the present invention.

The adapter 100 includes a central processing unit 135 connected to the relay 160 via
subscriber line interface (SLIC) 140 and the DAA 145. The relay 160 is used to isolate and
bridge an analog telephone handset (165) to the adaptor 100. In some instances, a digital
telephone handset may be employed. In addition, a separate handset may not be required if a
headset, microphone, and/or speakers of a computer are employed.

The adapter 100 includes a subscriber line interface (SLIC) 140 and a data access
arrangement (DAA) circuit 145. The SLIC 140 is responsible for emulating a central office.
It generates a ring current, detects on-hook and off-hook transition and notifies the central
processing unit (CPU) 135 of any signal transition. The SLIC 140 also performs A/D
conversion on input voice signal and may also perform D/A conversion on voice signal to be
processed by the telephone handset (165). The DAA 145 detects a ring current and notifies
the CPU 135 of the presence of a ring current. The DAA 145 also creates off-hook and on-

hook transactions in order to emulate a telephone handset back to the phone company’s

10



10

15

20

25

30

WO 2010/088215 PCT/US2010/022124

central office, and it also performs A/D and/or D/A conversion on signals transmitting to and
from the equivalent of a central office (not shown).

The CPU 135 controls the adapter 100 via programmable software. The CPU 135 is
a microprocessor, of a kind that is well known to one of ordinary skill in the art. Integrated
into the CPU 135 is digital signal processor software (not shown) which processes voice
signal data in real time.

Connected to the CPU 135 are several memory devices, such as flash memory 110
and SDRAM 115. The flash memory 110 may be used to store information permanently,
such as configuration information and program code, when the adapter 100 is turned off.
The SDRAM 115 may be used as a working storage for the CPU 135 during operation. The
adapter 100 may have the capability to be attached directly to a laptop or desktop personal
computer via a USB connector 170.

Also connected to the CPU 135 is a cellular chip 130 implementing a transceiver
which allows the adapter 100 to access a cellular network. The cellular chip 130 may be
connected to the CPU 135 or it may be integrated with the CPU 135 on a circuit (with or
without other components). The cellular chip 130 and/or CPU 135 monitor signals received
from cellular towers, gathers cellular tower identifiers from these signals, determines signal
strength, and upon receipt of the locations of cellular towers derived from the cellular tower
identifiers, can calculate the local position of the adapter 100. The local position of the
adapter 100 may be used to update the registered location of the adapter 100 and may be
transferred to a PSAP to aid emergency personnel in identifying the location of the adapter
100. Although the local position (or registered location) of the adapter 100 may be
forwarded to the PSAP via a cellular network, it may also be sent to the PSAP via a VolP
network. The cellular chip 130 receives voice data from the CPU 135 and modulates and
transmits the data in a known way to communicate with another user via the cellular
network. The cellular chip 130 functions in a duplex manner to allow voice conversations
over the cellular network. In an embodiment of the invention, the CPU 135 may execute
software that routes emergency calls to the cellular chip 130 which establishes a two-way
communication channel corresponding to the emergency call, the two-way communication
channel being established over a cellular network. Specifically, if the transceiver detects the
presence of a cellular network, then the CPU 135 attempts to route the call over the cellular
network. If not, then the CPU 135 proceeds to route the call over the VoIP network. Or if

the transceiver detects the presence of a cellular network, but the attempt to route the call
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over the cellular network fails, then the CPU 135 proceeds to route the call over the VoIP
network.

The embodiment shown in Figure 2 is provided for illustration purposes and not by
way of limitation. It will be apparent to one of ordinary skill in the art that the elements that
make up the communications network can vary and be optimized for different applications.

Figure 2 illustrates a communications network 200, according to an embodiment of
the invention. The communications network 200 includes a telephone 205, cellular network
210, adapter 100, a connector such as a USB connector 220, laptop computer 225, personal
computer 230, router 235, a broadband modem 240, Internet 245, gateway 250, public safety
answering point (PSAP) 255, VoIP end-user, and PSTN end-user.

According to an embodiment of the invention, the adapter 100 may include a
wireless network card 125 which allows the adapter 100 to wirelessly connect to a wide area
network, such as the Internet 245. As shown in Figure 2, the adapter 100 may transmit
digitized voice signals to a router 235. The router 235 is of a kind well known by those of
ordinary skill in the art, such as an 802.11g router. The router 235 may receive the voice
signal and convert it into a packet format for transmission over the Internet 245.
Accordingly, the adapter 100 need not be physically connected to the router 235 and
therefore does not have to be in close physical proximity to the router 235. Alternatively,
the adapter 100 may include a connector such as a USB connector for connecting directly to
a laptop or desktop computer. In yet another embodiment, the adapter 100 may include a
connector such as a USB connector for connecting directly to a router or broadband modem
(which may be a cable, fiber optic, or dsl modem).

The adapter 100 can receive voice inputs from a telephone 205, or from a laptop
computer 225 or personal computer 230. In addition, the adapter 100 can receive voice
inputs via a connector such as a USB connector 220.

In yet another embodiment (not shown), the laptop computer 225 or the personal
computer 230 may be connected directly to the router 235, which permits connection to the
Internet via the broadband modem 240. The computer may also include a wireless network
card 125 which allows the computer to wirelessly connect to a wide area network, such as
the Internet 245. The computer may transmit digitized voice signals to a router 235. The
router 235 is of a kind well known by those of ordinary skill in the art, such as an 802.11g
router. The router 235 may receive the voice signal and convert it into a packet format for

transmission over the Internet 245. Accordingly, the computer need not be physically

12



10

15

20

25

30

WO 2010/088215 PCT/US2010/022124

connected to the router 235 and therefore does not have to be in close physical proximity to
the router 235. Alternatively, the computer may include a connector such as an Ethernet or
USB connector for connecting directly to the router 235 or broadband modem 240.

The computer can receive voice inputs from a telephone 205, or from an adapter 100.
Alternatively, the computer can receive voice inputs via a connector such as a USB
connector 220.

As stated above and with reference to Figure 1(a), the adapter 100 may include a
wireless network card 125. The wireless network card 125 is of a kind known to one of
ordinary skill in the art, such 802.11b and 802.11g PCI cards. The wireless network card
125 in the adapter 100 can be configured to transmit the digitized voice data across several
different networks. One of ordinary skill in the art can appreciate that there are numerous
types of wireless PCI cards allowing access to numerous networks, such as Wi-Fi, Wi-Max,
EV-DO and HSPDA and others.

The router 235 is optional. In one embodiment, the router 235 transmits the digitized
voice signal to the broadband modem 240. The broadband modem 240 can be a wireless
broadband modem and can include a cellular link. In another embodiment, the digitized
voice signals may be provided to the broadband modem 240 without an intervening router
(not shown). Devices such as routers act as access points, or portals, to a packet switched
network, such as the Internet 245. The broadband modem 240 encodes and transmits the
digitized voice signal across a packet switched network such as the Internet 245. The
broadband modem 240 can be cable modem, DSL or fiber optic modem, or satellite or other
wireless broadband links. One of ordinary skill in the art can appreciate that the router 235
could be a stand-alone router for a home user or a server in an enterprise setting.

In one embodiment, the transmitted packetized voice signals are received and
decoded and converted to analog or digitized voice signals by a soft phone client running on
a remote computer. In another embodiment, the transmitted packetized voice signals are
received and decoded and converted to analog or digitized voice signals by a gateway 250
and then sent to a PSTN end user at the far-end.

The adapter 100 also includes a cellular chip 130 which may be used for diverting
emergency 911 calls from the VoIP system. The CPU 135 in conjunction with the
transceiver periodically scans cellular signals from the cellular tower or towers to determine
if there is a cellular signal and to determine the cellular tower identifier(s) of the cellular

towers. The transceiver may scan cellular signals at any frequency. In one embodiment, for
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example, the transceiver may continually scan cellular signals from the cellular tower or
towers. In another embodiment, for example, the transceiver may intermittently scan
cellular signals. The CPU 135 may use the cellular tower identifier(s) and signal strengths to
determine the location of the adapter 100 in the manner described above. Once the location
of the adapter 100 has been determined, that location identifying information may be stored
in its local memory for later use. If there is a subsequent emergency call, then the location
identifying information associated with the adapter may be used later to communicate
location identifying information to the PSAP over a cellular network or a packet-switched
network to aid emergency personnel in identifying the location of the adapter 100.

When the adapter 100 detects an emergency call, if the transceiver detected the
presence of a cellular signal, then the CPU 135 may attempt to initiate two-way
communication with PSAP 255 over the cellular network via the cellular chip 130. If it is
unsuccessful in establishing two-way communication with PSAP 255, then it will route the
call as a VoIP call. If the transceiver did not detect the presence of a cellular signal, then the
CPU 135 outputs the call as a VoIP call.

In the event that the emergency call is transmitted over the cellular network, then the
PSAP 255 receives the call and processes the call as it would process any other call received
over the cellular network. The manner in which these calls are processed is known in the art.

In the event that the call is transmitted as a VoIP call, the broadband modem 240
encodes and transmits the packetized voice signal across a packet switched network such as
the Internet 245. In one embodiment, the transmitted packetized voice signals are received
at a gateway 250 where they are decoded and converted to analog or digitized voice signals.
In one embodiment, the gateway 250 that converts the signal from packetized voice signals
to analog or digitized voice signals may be part of the VoIP service provider infrastructure.
In another embodiment, the gateway 250 that converts the signal from packetized voice
signals to analog or digitized voice signals may be part of the infrastructure of a service
provider specializing in emergency communications infrastructure. In either case, the analog
or digitized voice signals are then sent to the PSAP 255 in a manner known in the art. In
another embodiment, the gateway 250 that converts the signal from packetized voice signals
to analog or digitized voice signals may be part of the PSAP infrastructure. In yet another
embodiment, if the PSAP is capable of receiving packetized voice signals, then the
packetized voice signals are sent directly to the PSAP without conversion to analog or

digitized voice signals. In accordance with the present invention, whether the emergency
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call is completed via a cellular network or a VoIP network, location identifying information
corresponding to the location of the adapter 100 will be sent to the PSAP 255 to aid
emergency personnel in identifying the location of the adapter 100.

Figure 3 is a flow diagram illustrating the process of making an emergency call 300,
in accordance with an embodiment of the invention. The process 300 is described with
respect to the adapter 100 shown in Figures 1(a) and 1(b), but may be applied to other
systems.

As shown in step 305, the CPU in conjunction with the transceiver is periodically
scanning signals from the cellular tower or towers to determine if there are one or more
cellular signal(s) and to determine the cellular tower identifiers for the cellular towers from
which those cellular signals were transmitted to facilitate identifying the location of the
adapter 100 using the cellular tower identifiers and the corresponding signal strengths of the
cellular signals in the manner described above. In step 310, the SLIC 140 detects an off-
hook event and notifies the CPU 135. The DSP (not shown) embedded in the CPU 135
awaits the receipt of the first DTMF digit from the handset. In step 315, the CPU 135
determines that the call is to be an emergency call. This is determined by the user inputting
known DTMF digits according to emergency services, such as 911 calls, 311 calls, and other
services known to one of ordinary skill in the art.

In step 320, if the CPU in conjunction with the transceiver detected the presence of a
cellular signal in step 305, then the CPU 135 routes the call, along with location identifying
information associated with the adapter 100, to a cellular network via the cellular chip 130.
The cellular network chip 130 (or cellular network circuit) acts to modulate the voice signal
in a manner which allows it to be transmitted over a cellular network. It will be apparent to
one of ordinary skill in the art that there are numerous ways to implement a cellular network,
such as GSM, CDMA, UMTS, LTE and the embodiment provided is not meant to limit the
scope of the invention.

In step 330, the cellular network attempts to transmit the emergency call, along with
location identifying information associated with the adapter 100, to the appropriate public
safety answering point (PSAP) in a way known to one of ordinary skill in the art. By way of
example, the cellular network determines the location of the caller, as it does for other
cellular callers, and transmits location information to the PSAP along with the actual call. If
the transmission of the call over the cellular network is successful, the call is connected to

the PSAP in step 340, and the emergency call begins over the cellular network.
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If the transmission of the call over the cellular network is not successful, then the
CPU routes the call as a VoIP call in step 345. In step 355, the soft phone encodes and
transmits the packetized voice signal across a packet switched network such as the Internet.
In step 360, the signal goes through a gateway, where it is converted into an analog or
digitized voice signal and connected to a switch which routes the emergency call to the local
authorities. In other embodiments of the invention (not shown), the packetized signal may
go directly to the local authorities without going through a gateway.

In further embodiments of the invention, emergency call re-routing functionality may
be placed in other components of a telephone system. For example, a cellular interface and
re-routing functionality could be implemented within a telephone handset, within a
specialized adaptor coupled to a handset, or within a conventional personal computer
coupled in some manner to a handset, headset, or other audio system.

In step 350, if the CPU in conjunction with the transceiver did not detect the presence
of a cellular signal in step 310, then the CPU routes the call as a VoIP call. In step 355, the
soft phone encodes and transmits the packetized voice signal across a packet switched
network such as the Internet. In step 360, the signal goes through a gateway, where it is
converted into an analog or digitized voice signal and connected to a switch which routes the
emergency call to the local authorities. In other embodiments of the invention (not shown),
the packetized signal may go directly to the local authorities without going through a
gateway.

In addition, in further embodiments of the invention, determining whether there is a
cellular signal may take place in other components of a telephone system. For example, the
signal strength determination could be implemented within a telephone handset, within a
specialized adaptor coupled to a handset or within a conventional personal computer coupled
in some manner to a handset, headset or other audio system.

Figures 4(a) and 4(b) may be used to explain several embodiments of the invention.
Figure 4(a) depicts a communications network 400, including a telephone 405, USB adapter
410, computer 415, and packet-switched network 420, such as the Internet. In particular, the
telephone 405 is coupled to the computer 415 via the USB adaptor 410, but that specific
interface is included only by way of example and is not necessary or important to the
invention. For example, the telephone 405 may itself be a USB phone and therefore capable

of connecting directly to the computer 415 via a USB interface, making an intervening
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adaptor unnecessary. Other communication protocols may also be used in addition to or
instead of USB.

In the system of Figure 4(a), typical calls using the telephone 405 would be routed
through the adaptor 410 and computer 415 to a packet-switched network 420 using VoIP
technology. Since emergency calls over such a system present problems, as described
above, the present invention also provides for the inclusion of emergency call re-routing
functionality over a cellular interface, or over some other interface designated for emergency
situations. Specifically, the telephone 405, the adaptor 410, or the computer 415 may
include a cellular (or emergency) interface, such as a cellular chip or PCMCIA card, and re-
routing intelligence, such as specialized application software. The re-routing intelligence,
which may be on a CPU separate from the cellular interface or incorporated therein, is
capable of detecting that an emergency call is being made, by detecting that “911” has been
dialed for example, and (1) re-routing the call over the cellular interface to a cellular network
425 if two-way communication is possible over the cellular network 425, or (2) re-routing
the call over the VoIP network if such two-way communication is not possible. The
determination of whether two-way communication is possible is made by scanning cellular
signals from the cellular tower or towers and if a cellular signal is detected, then attempting
two-way communication over the cellular network. In addition, if a cellular signal is
detected, the re-routing intelligence will determine whether the attempted two-way
communication over the cellular network was successful. If the attempted two-way
communication over the cellular network was not successful, then the re-routing intelligence
may re-route the call over the VoIP network.

Although the use of specific re-routing intelligence has been discussed, the present
invention may use the cellular network to determine location information for the adapter 410
in the manner discussed above, but actually facilitate the completion of emergency calls
using only one type of network (e.g., cellular network or packet switched network) without
any re-routing option. Once the location of the adapter 100 has been determined, that
location identifying information may be stored in its local memory for later use. If thereisa
subsequent emergency call, then the location identifying information associated with the
adapter may be used later to communicate location identifying information to the PSAP over
a cellular network or a packet-switched network to aid emergency personnel in identifying

the location of the adapter 100.
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Note that the cellular interface, the transceiver, and the re-routing intelligence may be
included in the phone 405, in the adaptor 410, or in the computer 415. Also note, however,
that none of these components need to be located in the same physical device as any of the
others. For example, the re-routing intelligence may re-route an emergency call by signaling
a separate component that actually includes the cellular interface. In one embodiment, the
telephone 405 is an ordinary telephone, while the adaptor 410 includes the cellular interface
and the transceiver and the computer 415 includes the re-routing intelligence. In such a
system, the re-routing intelligence of the computer 415 detects that an emergency call has
been made and checks for a cellular signal. By way of example, the computer itself may
detect that an emergency call has been made and check for the presence of a cellular signal,
or it may signal the adaptor 410 to check for the presence of a cellular signal. Depending on
the implementation, the computer 415 and/or the adaptor must be provided with the
capability to detect and respond to such signaling and also to re-route calls over the cellular
interface.

In yet another embodiment, the cellular interface is disposed within the telephone
405 while the re-routing intelligence is disposed within the computer 415. In this
embodiment, a similar detection and signaling process occurs between the computer and the
phone, as will be apparent to those of ordinary skill in the art. Note also that in such an
embodiment a separate adaptor component is unnecessary. In those embodiments where the
re-routing intelligence and emergency interface are disposed within computer 415, neither
telephone 405 nor adaptor 410 would be necessary, particularly where the computer 415
includes all the usual functionality of a normal handset as would be understood by those of
ordinary skill in the art.

Figure 4(b) shows the communications network 400 according to a preferred
embodiment of the invention. In the system of Figure 4(b), the adaptor 410 includes a
cellular (or emergency) interface including a transceiver, such as a cellular chip or PCMCIA
card along with re-routing intelligence, as indicated above.

Figure 5 depicts a flow diagram of re-routed and non-re-routed emergency calls in
accordance with certain aspects of the invention 500. In step 505, the transceiver is
periodically scanning cellular signals from the cellular tower or towers to determine if there
is a cellular signal, gathering cell tower identifier(s), monitoring signal strength and
identifying a location of the adapter. In step 510, the user makes a call. In step 515, the re-

routing intelligence determines if the call is an emergency call. If not, the call is routed,
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along with location identifying information, via a packetized signal as, for example, a VoIP
call (not shown). If the transceiver did not detect a cellular signal in step 505, then the
emergency call is routed, along with location identifying information corresponding to the
adapter (if available), in the normal VoIP fashion in step 535. If the transceiver did detect a
cellular signal in step 505, then the emergency call is re-routed, along with location
identifying information corresponding to the adapter, to the emergency interface, which in
this example is a cellular interface, i.e., cellular chip, in step 520. As noted above, the
cellular interface may be disposed in any of various system components and the re-routing
may entail certain signaling between components. As shown in step 525, once the call has
been re-routed, there is an attempt to transmit the call over the cellular interface to a cellular
network, which in turn transmits the call and special service information, including caller
location information, such as location identifying information corresponding to the adapter,
to a PSAP, in a conventional manner, as shown in step 530.

If either the attempt to re-route the emergency call to the emergency interface fails
(not shown) or the attempt to transmit the call over the cellular interface to a cellular
network fails, then the call is routed (along with location identifying information
corresponding to the adapter, if available) in the normal VoIP fashion in step 540. As noted
above, the present invention may use the cellular network to determine location information
for a communication device in the manner discussed above, but actually facilitate the
completion of emergency calls using only one type of network (e.g., cellular network or
packet switched network) without any re-routing option.

Figure 6 shows a computer system 600 including a device 605 for use with a
computer 650. The device 605 includes control logic 610, such as a controller, a dedicated
processor and/or a CPU that receives a first signal , such as an analog or digital signal. The
analog signal may be a dual-tone multi-frequency based signal. If the control logic 610
receives an analog signal, it may have some associated analog to digital converter to convert
the analog signal to a digital signal for processing. Also, if the first signal 618 is a digital
signal 618, it may have been converted from an analog signal 615 via the use of an analog to
digital converter 620, which could be included in the device 605. Also, the reference to a
signal herein may include a signal incorporating multiple signals.

In one embodiment, the CPU in conjunction with the first transceiver 630
periodically scans cellular signals from the cellular tower or towers to determine if there is at

least one cellular signal, gather cellular tower identifier(s), and monitor cellular signal
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strength(s) of the cellular signals from the cellular towers to facilitate identifying the location
of the device 650 in the manner described above in connection with adapter 100 and
transferring location identifying information corresponding to the device to emergency
personnel to aid in locating the device. The control logic 610 evaluates the first signal 618
to determine whether the first signal 618 corresponds to an emergency call, which may be an
emergency “911” call. The control logic 610 outputs a second signal 625 if it is determined
that the first signal 618 corresponds to an emergency call and that a cellular signal is present,
as described below. The second signal 625 may be identical to the first signal 618 or merely
derived from the first signal 618.

The first transceiver 630 receives the second signal 625 from the control logic 610
and the first transceiver attempts to transmit a radio signal 633 to establish a two-way
communication channel corresponding to the emergency call upon receipt of the second
signal 625. The control logic 610 will therefore only send the second signal 625 to the first
transceiver 630 if a cellular signal is detected by the first transceiver. The device 605 will
then be permitted to attempt to make an emergency services call through a two-way
communication channel that may include a commercial mobile radio service (“CMRS”). In
an alternative embodiment, the transceiver does not periodically scan for cellular signals for
all emergency calls and the second signal will be sent to the transceiver which will attempt
to transmit a radio signal 633 to establish a two-way communication channel corresponding
to the emergency call.

The control logic 610 may also determine if the first signal 615 corresponds to an
outbound call other than an emergency call, if a cellular signal is not present, or if the
attempt to transmit the emergency call using the cellular network fails. In any of these cases,
the control logic provides a third signal 626 to the computer 650. The computer 650 then
facilitates the transfer of a voice communication 655, which is a packetized signal,
corresponding to the outbound call, via one or more data networks 660. The outbound call
may be implemented as a VoIP call. The voice communication 655 may include at least one
packet of data (not shown) which may also include an address (not shown) corresponding to
a remote device 675 that is to receive the packet of data.

As noted above, the present invention may use the cellular network to determine
location information for the device 605 in the manner discussed above, but actually facilitate
the completion of emergency calls using only one type of network (e.g., cellular network or

packet switched network) without any re-routing option.
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The device 605 may include a connector 635 that couples the device to the computer
650. The connector 635 may be a USB connector or an Ethernet or other connector. The
device 605 may also be wirelessly coupled to a computer via, for example, a second
transceiver 640.

The control logic 610 and/or the first transceiver 630 may be implemented on an
application specific integrated chip (not shown), which will greatly facilitate its use in a
miniature device. The control logic 610 and/or first transceiver 630 may be implemented on
a card (e.g., a PCMCIA card) (not shown) to be inserted within a slot of the computer 650.
Alteratively, the control logic 610 and/or first transceiver 630 may be built into the
computer 650, obviating the need for a separate device 605 or simplifying the device 605 by
having only the control logic 610 or first transceiver 630 located therein. In a streamlined
implementation of a preferred embodiment, the device 610 and/or computer 650 may be
implemented without a subscriber identity module or a connector for a subscriber identity
module.

The computer 650 includes one or more processors 680 (e.g., CPU), controllers (not
shown) and/or control logic (not shown) coupled to memory 685, such as a RAM, a ROM,
an SDRAM, an EEPROM, a flash memory, a hard drive, an optical drive and/or a floppy
drive. The control logic 610 of the device 605 may also have such memory associated with
it to store software and/or data used by the software to implement the present invention.

The computer 650 may be accessible to a user directly or indirectly via one or more
data networks 660, such as a local area network, wide area network, wireless network, or the
Internet. If the computer 650 is directly accessible, the user may interact with the computer
650 via input output devices (not shown), such as a keyboard, mouse, trackball, or touch
screen. In addition, the computer 650 may have a display 695, such as a monitor, LCD
display, or plasma display, which displays information to the user. The computer 650 may
also be coupled to a printer (not shown) for printing information.

The software application code may be stored in a computer readable medium such as
memory. In one embodiment, the computer 650 may store in a computer readable media,
such as the memory 685, the software (and corresponding data) that is used to implement an
embodiment of the present invention. However, other computer readable media may be
employed as well, e.g., a RAM, a ROM, an SDRAM, an EEPROM, a flash memory, a hard
drive, an optical drive and/or a floppy drive. Also stored in the memory 685 of the computer
650 are the data relied upon by the software application code of the present invention. The
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software application code may also be implemented in hardware via dedicated device
incorporating control logic or a controller, for example. The software application code
includes software instructions to be executed by the processor 680 or some other processor
which is separate from the CPU of the computer 650. Alternatively, the software may be
executed by a processor, a controller, or control logic on the device 605. In other
embodiments, the software (and corresponding data) that is used to implement the invention
may be stored in memory on the device.

In execution, the software application code causes the processor 680 to receive one
or more first signals from one or more cellular towers, gather cellular tower identifier(s)
corresponding to those cellular towers, monitor the corresponding signal strength(s) of those
first signal(s), and identify a location of the device 605 based on at least the cellular tower
identifier(s) and the corresponding signal strength(s) of the first signal(s). Thereafter the
software application code causes the processor 680 to receive a second signal (e.g., the
second signal 618) and evaluate the second signal to determine whether the second signal
corresponds to an emergency call. The software application code may do so by, for
example, evaluating a signal representing the frequencies of one or more signals
corresponding to key presses in a DTMF implementation. Accordingly, if key presses
corresponding to “9”, “1”, “1” are associated with an emergency call, then it shall be
determined whether a signal includes indicia of frequencies corresponding to those key
presses to identify an emergency call. The software application code also causes the
processor 630 to output a third signal (e.g., the third signal 625) to a first transceiver (e.g.,
the first transceiver 630) if it is determined that the second signal corresponds to an
emergency call and that a cellular signal is present. The first transceiver is capable of
receiving the third signal (including location identifying information associated with the
device 605) from the processor and transmitting a corresponding radio signal (e.g., the radio
signal 633) to establish a two-way communication channel corresponding to the emergency
call upon receipt of the second signal. The emergency call may be made to, for example, an
emergency operator who will also receive the location identifying information associated
with the device 605 which will aid emergency personnel, including the emergency operator,
in locating the device 605.

In execution, the software application code may also cause the processor 680 to
determine that the first signal corresponds to an outbound call other than the emergency call,

that a cellular signal is not present, or that an attempted connection over the cellular network
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failed. In any of these cases, the processor 680 may facilitate the transfer of a voice
communication (e.g., the voice communication 655, which may be a digital signal)
corresponding to the outbound call via one or more data networks 660. However, the
present invention may use the cellular network to determine location information for the
device 605 in the manner discussed above, but actually facilitate the completion of
emergency calls using only one type of network (e.g., cellular network or packet switched
network) without any re-routing option. In the case of detecting non-emergency calls, this
may be accomplished in a manner similar to that described above in connection with the
detection of an emergency call in a DTMF based implementation, except that a signal is
evaluated to determine that it does not contain an indicia of frequencies corresponding to
those key presses which are associated with an emergency call. As noted above, the
outbound call may be implemented as a VoIP call and the voice communication may include
at least one packet of data which may include an address corresponding to a remote device
1150 that is to receive the packet of data.

Figure 7 depicts a method for making a telephone call 700 according to an
embodiment of the invention. The method includes step 705, periodically scanning first
signals (in this instance cellular signals) from the cellular tower or towers to determine if
there is at least one cellular signal present, gathering cellular tower identifier(s)
corresponding to those cellular towers, monitoring the corresponding signal strength(s) of
those first signal(s), and identifying a location of the device 605 based on at least the cellular
tower identifier(s) and the corresponding signal strength(s) of the first signal(s). Next is step
710, evaluating, in a computer or a device (for use with a computer), a second signal (e.g.,
the second signal 615) to determine whether the second signal corresponds to an emergency
call, such as an emergency “911” call. The second signal may be an analog or digital voice
signal. The analog signal may be a dual-tone multi-frequency based signal. If the second
signal is a packetized signal, it may have been converted from an analog or digitized voice
signal via the use of an analog to digital converter (e.g., the analog to digital converter 620).
Thereafter, if the second signal corresponds to an emergency call and there is a cellular
signal in step 715, then the control logic transmits a third signal (including location
identifying information associated with the device 605) to the transceiver in step 720 and the
transceiver (e.g., the first transceiver 630, which may or may not be located in the device

605) transmits a radio signal to establish a two-way communication channel corresponding
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to the emergency call in step 725. The two-way communication channel may include a
commercial mobile radio service (“CMRS”).

If the two way communication channel is unsuccessful 730, then the control logic
transmits a third signal (including, if available, location identifying information associated
with the device 605) to the computer in step 740. Likewise, if after step 710, it is determined
that the second signal corresponds to a non-emergency call or if there is no cellular signal
735, then the control logic transmits a third signal to the computer in step 740. Thereafter, in
step 745, a voice communication is transmitted via a data network (e.g., the data network
660), the voice communication (which may be a packetized signal) corresponding to the
outbound call. As noted above, the outbound call may be implemented as a VoIP call and
the voice communication may include at least one packet of data and an address
corresponding to a remote device (e.g., the remote device 675) that is to receive the packet of
data.

As noted above, the present invention may use the cellular network to determine
location information for a communication device in the manner discussed above, but actually
facilitate the completion of emergency calls using only one type of network (e.g., cellular
network or packet switched network) without any re-routing option.

Figure 8 depicts the transmission of an emergency call 800 according to one
embodiment of the invention. In step 805, an emergency call is placed using a VoIP device
containing a cellular chip. In step 810, it is determined whether a cellular signal is present.
This determination may be based on whether the CPU in conjunction with a transceiver
detects the presence of a cellular signal from the cellular tower or towers (not shown). The
CPU in conjunction with the transceiver may attempt to detect the presence of a cellular
network before step 805, during step 805, after step 805, or any combination thereof. Ifis it
determined that there is a cellular network present, then the cellular tower identifiers will be
gathered and the cellular signal strengths will be monitored to facilitate identification of the
location of the VoIP device. Thereafter, the CPU attempts transmission of the call over the
cellular network 815. In step 825, the CPU determines if the transmission of the call over
the cellular network was successful. If the transmission is successful 830, the call is
connected to the PSAP using cellular technology and location identifying information
associated with the VoIP device is also transferred to the PSAP from the VoIP device.
Likewise, if it is determined that a cellular network is not present, then the call is routed as a

VoIP call in step 835. If the transmission is not successful, the call is routed as a VoIP call
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in step 845 (along with location identifying information associated with the VoIP device, if
available). However, the present invention may use the cellular network to determine
location information for the VoIP device in the manner discussed above, but actually
facilitate the completion of emergency calls using only one type of network (e.g., cellular
network or packet switched network) without any re-routing option. In step 850, the VoIP
call is sent to a gateway where the call is then connected to the PSAP. In some instances, the
gateway may convert the call from packetized voice signals to analog or digitized voice
signals. In other cases, it may remain as packetized voice signals through to the PSAP.

When the emergency call is routed as a VolIP call, the conversion from packetized
voice signals to analog or digitized voice signals, if necessary, may occur at a gateway of the
VolIP service provider, or a gateway of a service provider that specializes in emergency call
handling, or a gateway at the PSAP site, or any other gateway capable of converting
packetized voice signals to analog or digitized voice sign.

Figure 9 is a flow chart illustrating the process 900 of determining a location of a
communication device using identifying information received from other remote
communication devices. In accordance with one exemplary embodiment, a communication
device is provided for use with a computer, and includes a transceiver and control logic.

In step 910, the control logic receives one or more first signals carrying
corresponding one or more remote communication device identifiers (e.g., cellular tower
identifiers or wireless access point identifiers (e.g., MAC address)) that each identify one or
more remote communication devices (e.g., cellular towers or wireless access points). In step
920, the control logic determines one or more signal strengths of the one or more first
signals. Thereafter, in step 930, the control logic determines a location of the
communication device based on the one or more remote communication device identifiers
(or one or more locations of the one or more remote communication devices) and the one or
more signal strengths of the first signals from the remote communication devices. In step
940, it is determined whether the control logic will update registered location information
associated with the communication device automatically or manually.

In step 950, the control logic updates the registered location information
automatically. The registration ensures that emergency personnel will have identifying
information for a particular location at which the communication device may be found. The
control logic may store one or more prior registered locations for the communication device

in memory and may update the registered location information as new location information
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is determined by using the locations of remote communication devices and ‘the signal
strengths of communication signals that have been received from those remote
communication devices to calculate an estimated location of the communication device
using well-known triangulation techniques. The calculation of the location of the
communication device may occur within the control logic, or may be done externally by a
location positioning service which transfers relevant location information to the control
logic.

The update of the registered location information includes assigning the calculated
location of the communication device as a new registered location of said communication
device. In accordance with one aspect of a preferred embodiment, a new registered location
of the communication device is only assigned if the calculated location of the
communication device is more than a predetermined distance from a registered location that
has previously been assigned to the communication device. If it is not, then the registered
location will be the closest previously assigned registered location stored in the local
memory coupled to the control logic. This is done out of a recognition that the calculated
location of the communication device is only an estimate and may not be the actual location
of the communication device. In some instances a location, which was previously identified
as the registered location and which is very close to the calculated location, may be treated
as the actual location of the communication device.

If the update is not done automatically, then in step 960 a user of the communication
device may be prompted to update the registered location information of the communication
device using the calculated location of the communication device. The above-mentioned
indicator is then selected from the registered location information of the communication
device. A display may be provided for the communication device, and the control logic may
cause the display to display different and user selectable options for the registered location
including the newly calculated location. In any event, the updating of registered location
information need not be done incident to the handling of an emergency call, but may be done
in advance to facilitate timely updates to the registered location information that may be
stored in memory associated with the communication device or some other device coupled
thereto.

Once a registered location for the communication device is stored in local memory
(or a remote database) in step 970, it is available for later use in the event of an emergency

call and may be transferred in step 980 to a PSAP (to aid emergency personnel in identifying

26



10

15

20

25

30

WO 2010/088215 PCT/US2010/022124

the location of the communication device) via a cellular network or a packet switched
network. As an alternative to the use of a registered location, the calculated location may be
transferred to a PSAP without being registered.

Figure 9(b) depicts location identifying information for different components within
a cellular network that illustrates the use of an exemplary embodiment of the invention. In
addition, signal strength information associated with cellular communications within the
cellular network is also depicted in Figure 9(b). In particular, Figure 9(b) depicts the
location of remote communication devices (i.e., cellular towers shown as red dots), and the
actual and estimated location of a communication device (i.e., an adapter whose actual
location is shown as a green house and whose estimated location is shown as a blue dot).
The estimated location of the communication device is calculated in accordance with
triangulation techniques that are well known in the art, as noted above. Additional location
identifying information for the devices is shown along with signal strength information for
signals transmitted by the remote communication devices (i.e., the cellular towers) and
received by the communication device (i.e. the adapter). The location identifying
information for the communication device (i.e., the adapter) may be displayed to facilitate

the update of registered location information in the manner described above.

Although the above-mentioned embodiments describe how location identifying
information can be sent to emergency personnel to aid them in identifying the location of a
communication device, which may be a mobile communication device, those embodiments
may be enhanced by also sending a telephone number associated with the communication
device in addition to the location identifying information. In this way emergency personnel

may call the communication device if the call is dropped for any reason.

What has been described and illustrated herein is a preferred embodiment of the
invention along with some of its variations. The terms, descriptions and figures used herein
are set forth by way of illustration only and are not meant as limitations. Those skilled in the
art will recognize that many variations are possible within the spirit and scope of the
invention, which is intended to be defined by the following claims, in which all terms are

meant in their broadest reasonable sense unless otherwise indicated therein.
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CLAIMS

We claim:

(1) A communication device for use with a computer, said communication device
comprising:

a transceiver; and

control logic that (a) receives one or more first signals carrying corresponding one or
more cellular tower identifiers that each identify one or more cellular towers, (b) determines
one or more signal strengths of the one or more first signals and a location of the
communication device based on the one or more cellular tower identifiers and the one or
more signal strengths of the one or more first signals, (c) receives a second signal
corresponding to an emergency call, and (d) transfers, via a cellular network or a packet
switched network, a third signal carrying an indicator of the location of said communication
device to a remote device to aid emergency personnel in identifying the location of said
communication device, said control logic implementing said emergency call as one of a
cellular-based call via said cellular network and a VolP call via said packet switched

network.

(2)  The communication device of claim 1, wherein said control logic causes the
location of said communication device to be displayed on a display associated with said

communication device or said computer.

(3)  The communication device of claim 1, wherein said control logic outputs a
fourth signal carrying the one or more cellular tower identifiers and receives a fifth signal
carrying one or more locations of the cellular towers having the one or more cellular tower
identifiers, wherein said control logic determines a location of the communication device
using the one or more locations of the cellular towers and the one or more signal strengths of

the one or more first signals.

(4)  The communication device of claim 3, wherein the one or more locations of
the cellular towers are retrieved from a database using the one or more cellular tower

identifiers.

5) The communication device of claim 1, wherein said control logic outputs a

fourth signal carrying the one or more cellular tower identifiers and the one or more signal
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strengths, receives information relating to the location of said communication device, and

determines the location of said communication device based on the information.

(6) The communication device of claim 3, wherein the location of the
communication device is used to update registered location information of the
communication device, said indicator being selected from the registered location information

of the communication device that has been updated.

(7) The communication device of claim 6, wherein the registed location

information is stored in a memory of one of the communication device and the computer.

(8) The communication device of claim 6, wherein the registered location
information is stored in a database that is remote from said communication device and said

computer.

(99 The communication device of claim 3, wherein the location of the
communication device is used by a user of the communication device to update registered
location infomation of the communication device, said indicator being selected from the

registered location information of the communication device that has been updated.

(10) The communication device of claim 6, wherein the update is carried out

automatically.

(11) The communication device of claim 3, wherein the location of the
communication device is used by a user of the communication device to update registered
location information of the communication device with the aid of a display upon which the

location of the communication device is depicted.

(12) The communication device of claim 1, wherein said communication device is

incorporated into said computer.

(13) The communication device of claim 1, wherein said control logic determines

if said second signal corresponds to an emergency call.

(14) A method for making a telephone call via a communication device that is
coupled to a computer, the method comprising:
receiving one or more first signals carrying corresponding one or more cellular tower

identifiers that each identify one or more cellular towers;

29



10

15

20

25

30

WO 2010/088215 PCT/US2010/022124

determining one or more signal strengths of the one or more first signals and a
location of a communication device including a tranceiver based on the one or more cellular
tower identifiers and the one or more signal strengths of the one or more first signals;

receiving a second signal corresponding to an emergency call;

transferring, via a cellular network or a packet switched network, a third signal
carrying an indicator of the location of said communication device to a remote device to aid
emergency personnel in identifying the location of said communication device; and

implementing said emergency call as one of a cellular-based call via said cellular

network or a VolIP call via said packet switched network.

(15) The method of claim 14, further comprising displaying the location of the
communication device on a display associated with said communication device or said

computer.

(16) The method of claim 14, further comprising outputting a fourth signal
carrying the one or more cellular tower identifiers and receiving a fifth signal carrying one or
more locations of the cellular towers having the one or more cellular tower identifiers,
wherein said determining a location of said communication device is performed using the
one or more locations of the cellular towers and the one or more signal strengths of the one

or more first signals.

(17)  The method of claim 16, wherein the one or more locations of the cellular

towers are retrieved from a database using the one or more cellular tower identifiers.

(18) The method of claim 14, further comprising outputting a fourth signal
carrying the one or more cellular tower identifiers and the one or more signal strengths,
receiving information relating to the location of said communication device, and determining

the location of said communication device based on said information.

(19) The method of claim 16, wherein the location of said communication device
is used to update registered location information of the communication device, said indicator
being selected from the registered location information of the communication device that has

been updated.

(20) The method of claim 19, wherein the registed location information is stored in

a memory of one of the communication device and the computer.
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(21) The method of claim 19, wherein the registered location information is stored

in a database that is remote from said communication device and computer.

(22) The method of claim 16, wherein the location of the communication device is
used by a user of the communication device to update registered location information of the
communication device, said indicator being selected from the registered location information

of the communication device that has been updated.
(23) The method of claim 19, wherein the update is carried out automatically.

(24) The method of claim 16, wherein the location of the communication device is
used by a user of the communication device to update registered location information of the
communication device with the aid of a display upon which the location of the

communication device is depicted.

(25) The method of claim 14, further comprising determining if said second signal

corresponds to an emergency call.

(26) A processor program product for use in connection with one or more
processors for executing software instructions, said processor program product comprising:

a processor usable medium having processor readable program code embodied
therein for causing said one or more processors to (a) receive one or more first signals
carrying corresponding one or more cellular tower identifiers that each identify one or more
cellular towers, (b) determine one or more signal strengths of the one or more first signals
and a location of a communication device including a tranceiver based on the one or more
cellular tower identifiers and the one or more signal strengths of the one or more first
signals, (c) receive a second signal corresponding to an emergency call, and (d) transfer, via
a cellular network or a packet switched network, a third signal carrying an indicator of the
location of said communication device to a remote device to aid emergency personnel in
identifying the location of said communication device, said one or more processors
implementing said emergency call as one of a cellular-based call via said cellular network

and a VolIP call via said packet switched network.

(27) The processor program product of claim 26, wherein said processor readable
program code causes said one or more processors to have the location of said
communication device be displayed on a display associated with said communication device

or a computer coupled to the communication device.
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(28) The processor program product of claim 26, wherein said processor readable
program code causes said one or more processors to output a fourth signal carrying the one
or more cellular tower identifiers and receive a fifth signal carrying one or more locations of
the one or more cellular towers having the one or more cellular tower identifiers, wherein
said one or more processors determine a location of the communication device using the one
or more locations of the cellular towers and the one or more signal strengths of the one or

more first signals.

(29) The processor program product of claim 28, wherein the one or more
locations of the cellular towers are retrieved from a database using the one or more cellular

tower identifiers.

(30) The processor program product of claim 26, wherein said processor readable
program code causes said one or more processors to output a fourth signal carrying the
cellular tower identifiers and the signal strengths, receive information relating to the location
of said communication device, and determine the location of said communication device

based on the information.

(31) The processor program product of claim 28, wherein said processor readable
program code causes said one or more processors to have the location of the communication
device be used to update registered location information of the communication device, said
indicator being selected from the registered location information of the communication

device that has been updated.

(32) The processor program product of claim 31, wherein said processor readable
program code causes said one or more processors to have the registed location information

stored in a memory of one of said communication device and a computer.

(33) The processor program product of claim 31, wherein said processor readable
program code causes said one or more processors to have the registered location information

stored in a database that is remote from said communication device and a computer.

(34) The processor program product of claim 28, wherein said processor readable
program code causes said one or more processors to receive input from a user of the
communication device such that the location of the communication device is used by said

one or more processors to update registered location information of the communication
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device, said indicator being selected from the registered location information of the

communication device that has been updated.

(35) The processor program product of claim 31, wherein said processor readable

program code causes said one or more processors to carry out the update automatically.

(36) The processor program product of claim 28, wherein said processor readable
program code causes said one or more processors to receive input from a user of the
communication device such that the the location of the communication device is used by
said one or more processors to update registered location information of the communication
device, said update being carried out with the aid of a display upon which the location of the

communication device is depicted.

(37) The processor program product of claim 26, wherein said processor readable
program code causes said processor to determine if said second signal corresponds to an

emergency call.

(38) A communication device for use with a computer, said communication device
comprising:

a transceiver; and

control logic that receives one or more first signals carrying corresponding one or
more cellular tower identifiers that each identify one or more cellular towers, determines one
or more signal strengths of the one or more first signals, and determines a location of said
communication device based on the one or more cellular tower identifiers and the one or
more signal strengths of the one or more first signals, wherein the location of said
communication device is used to update registered location information for emergency

personnel to aid in identifying the location of said communication device.

(39) The communication device of claim 38, wherein said processor readable
program code causes said one or more processors to perform said update automatically after

determining the location of the communication device.

(40) The communication device of claim 39, wherein said update of said
registered location information comprises assigning said location of said communication

device as a new registered location of said communication device.
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(41) The communication device of claim 39, wherein said update of said
registered location information comprises assigning said location of said communication
device as a new registered location of said communication device only if said location is
more than a predetermined distance from a registered location that has previously been

assigned to said communication device.

(42) The communication device of claim 38, wherein said processor readable
program code causes said one or more processors to output a notification to a user of said
communication device to request that the user updates registered location information based

on said location of said communication device determined by said control logic.

(43) A method for determining location identifying information for a
communication device that is coupled to a computer, the method comprising:

receiving one or more first signals carrying corresponding one or more cellular tower
identifiers that each identify one or more cellular towers; and

determining one or more signal strengths of the one or more first signals and a
location of a communication device including a tranceiver based on the one or more cellular
tower identifiers and the one or more signal strengths of the one or more first signals,
wherein the location of said communication device is used to update registered location
information for emergency personnel to aid in identifying the location of said
communication device.

(44) The method of claim 43, wherein said update occurs automatically after

determining the location of the communication device.

(45) The method of claim 44, wherein said update of said registered location
information comprises assigning said location of said communication device as a new

registered location of said communication device.

(46) The method of claim 44, wherein said update of said registered location
information comprises assigning said location of said communication device as a new
registered location of said communication device only if said location is more than a
predetermined distance from a registered location that has previously been assigned to said

communication device.
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(47) The method of claim 43, further comprising outputting a notification to a user
of said communication device to request that the user update registered location information

based on said location of said communication device determined by said control logic.

(48) A processor program product for use in connection with one or more
processors for executing software instructions, said processor program product comprising:

a processor usable medium having processor readable program code embodied
therein for causing said one or more processors to receive one or more first signals carrying
corresponding one or more cellular tower identifiers that each identify one or more cellular
towers, and determine one or more signal strengths of the one or more first signals and a
location of a communication device including a tranceiver based on the one or more cellular
tower identifiers and the one or more signal strengths of the one or more first signals,
wherein the location of said communication device is used to update registered location
information for emergency personnel to aid in identifying the location of said

communication device.

(49) The communication device of claim 48, wherein said control logic performs

said update automatically after determining the location of the communication device.

(50) The communication device of claim 49, wherein said update of said
registered location information comprises assigning said location of said communication

device as a new registered location of said communication device.

(51) The communication device of claim 49, wherein said update of said
registered location information comprises assigning said location of said communication
device as a new registered location of said communication device only if said location is
more than a predetermined distance from a registered location that has previously been

assigned to said communication device.

(52) The communication device of claim 48, wherein said control logic outputs a
notification to a user of said communication device to request that the user updates
registered location information based on said location of said communication device

determined by said control logic.

(53) A communication device for use with a computer, said communication device
comprising:

a transceiver; and
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control logic that receives one or more first signals carrying corresponding one or
more cellular tower identifiers that each identify one or more cellular towers, determines one
or more signal strengths of the one or more first signals, and determines a calculated location
of said communication device based on the one or more cellular tower identifiers and the one
or more signal strengths of the one or more first signals, wherein the calculated location of
said communication device is communicated to emergency personnel to aid in locating said

communication device.

(54) A method for determining location identifying information for a
communication device that is coupled to a computer, the method comprising:

receiving one or more first signals carrying corresponding one or more cellular tower
identifiers that each identify one or more cellular towers; and

determining one or more signal strengths of the one or more first signals and a
calculated location of a communication device including a tranceiver based on the one or
more cellular tower identifiers and the one or more signal strengths of the one or more first
signals, wherein the calculated location of said communication device is communicated to

emergency personnel to aid in locating said communication device.

(55) A processor program product for use in connection with one or more
processors for executing software instructions, said processor program product comprising:

a processor usable medium having processor readable program code embodied
therein for causing said one or more processors to receive one or more first signals carrying
corresponding one or more cellular tower identifiers that each identify one or more cellular
towers, and determine one or more signal strengths of the one or more first signals and a
calculated location of a communication device including a tranceiver based on the one or
more cellular tower identifiers and the one or more signal strengths of the one or more first
signals, wherein the calculated location of said communication device is communicated to

emergency personnel to aid in locating said communication device.

36



WO 2010/088215

DISPLAY

LCD

A
\ 4

105

112
FLASH
MEMORY &>
110
SDRAM
MEMORY  j[¢—»
s Central
Processing
Unit
135

MPEG4/H.264
DECODER
120

WIRELESS
NETWORK
CARD
125

4

Cellular Chip
130

PCT/US2010/022124

SLIC
140

7 §
\ 4

A

DAA

A 4

A 4

RELAY
160

Telephone
Handset
165

LOCAL
AREA
NETWORK
150

A 4

WIRE AREA
NETWORK
155

Fig. 1(a)




WO 2010/088215 PCT/US2010/022124

Telephone
Handset
165

2/12
FLASH RELAY
MEMORY sl SHC |,
110 140 ]
160
SDRAM | paa |
MEMORY [ | 145 d
115 —
Central
Processing
Unit
135
» USB
- 170
Cellular Chip |
130

Fig. 1(b)




WO 2010/088215

Telephone
205

PCT/US2010/022124

Cellular
Network
210

PSAP
255

Wireless Link

y

Router
235

A

\ 4

Broadband Modem

3/12
Adapter
100
A
\ 4
USB
220
A A
\ 4 A 4
Laptop Personal
Computer Computer
225 230

Fig. 2

240
A
\ 4

Internet |, o VolP
245 " End User
A
A 4

Gateway |, . PSTN
250 “— End User
A
A

PSAP

255




WO 2010/088215

4/12

300

Outbound Call
I

PCT/US2010/022124

CPU in conjunction with transceiver scans signhals from
the cellular tower(s) to determine if there is a cellular
signal, gather cell tower identifier(s), monitor signal
strength and identify location of the adapter
305

v

SLIC Detects Off-Hook Event
310

|

CPU determines that the call is an emergency call

315

4

chip
320

If the CPU in conjunction with the transceiver
detected the presence of a cellular signal,
then the CPU routes the call to a cellular

network along with location identifying
information of the adapter via the cellular

v

330

Cellular network attempts to
transmit the emergency call and
location identifying information to

the local authorities

If transmission is
successful, then call is
connected to the PSAP

340

Begin Emergency Call

\ 4

A 4

If the CPU in conjunction with the transceiver
did not detect the presence of a cellular signal,
then the CPU routes the call as a VolP call
350

A

Softphone encodes and transmits packetized
voice sighal across a packet switched network
such as the Internet
355

7

If transmission is not
successful, CPU routes
the call as a VolIP call
(along with location
identification information
of the adapter, if available)
345

Packetized voice signhal goes through gateway
where it is converted into an analog or digitized
voice sighal and is connected to a switch which
routes the emergency call to the local
authorities
360

Fig. 3

Begin Emergency Call




WO 2010/088215

5/12
400
Telephone | _ _ _ _ _ o o-- Cellular Network
405 .7 425
77
A
e //
// /
’ /
A ,// // v
4 Vs
icat 4 ! PSAP
Telecommunications |, 7 l/ 430
Adapter Device / 290
410 K
/
/
’
/
’
/
/
\ 4 /
/
/
Computer ,/
415
Network
420

Fig. 4(a)

PCT/US2010/022124




WO 2010/088215 PCT/US2010/022124

6/12

Telephone Cellular Network
405 A 425

A ’ A 4

UsSB P
Telecommunications |, g Pf;(\)P

Adapter Device 450
410

A

Computer
415

Network
420

Fig. 4(b)



WO 2010/088215 PCT/US2010/022124

712

500

Scanning cellular signals from cellular tower(s) to determine if there is a cellular signal,
gather cell tower identifier(s), monitor signal strength and identify location of the adapter
505

A 4

User makes a call
510

A 4

Determining that the call

is an emergency call
515
A 4
If cellular signal is present, the
emergency call is routed to <
the cellular interface with If cellular signal is not present,
location identifying information the emergency call is routed in
520 the normal VolP fashion with
—— location identifying information
{ (if available)
: : 535
Attempting to transmit the
emergency call and
location identifying
information to the cellular L 4
network Begin Emergency Call as
325 VolP call

y
Cellular network attempts
to deliver the emergency Call is routed as a
call and caller information | Unsuccessiul | v/olP call with location
(including location identifying information

A

identifying information) to (if available)
the PSAP 540
330
successful
A 4 A 4
Begin Emergency Call Begin Emergency Call as
over cellular network VolIP call

Fig. 5



WO 2010/088215 PCT/US2010/022124
8/12
Device Secon_d
605 Transceiver
- 640
615
A/D 618 Cont_rol 625
> Converter — »| Logic —
620 610 y
First
Transceiver >
630 633
Connector 635
626
Computer
650
A
Memory Processor(s) Display
585 680 695
655

Data Network(s)
660

[ Remote Device ]

675

Fig. 6



WO 2010/088215

9/12

700

PCT/US2010/022124

Scanning outgoing signals from the cellular tower(s) to
determine if there is cellular signal(s), gathering cellular tower
identifier(s) corresponding to those cellular towers, monitoring

the corresponding signal strength(s) of those first signal(s), and
identifying a location of the device.

705

\ 4

Evaluating a second signal to determine whether the second
signal corresponds to an emergency call.

710
If first signal corresponds
to an emergency cell
and
if there is a cellular signal
715
\ 4
A 4
Transmitting a cellular bound third
signal to the transceiver with location
identifying information it two-way
720 communication
—_— channel is
unsuccessful
730

A

Transmitting radio signal to establish a
two-way communication channel

If first signal corresponds
to a non- emergency cell
or
if there is no cellular signal

135

corresponding to the emergency call
725

Transmitting a VolP bound third signal to
the computer with location identifying
information (if available)

740

4

Transmitting a voice communication via
one or more data networks

745




PCT/US2010/022124

WO 2010/088215

10/12

dvsd
0] pojosuu02

1ed

dvSd
0] psjosuU0D

ed

0S8

jeubis bojeue

o} [eubis [enbip
LUBSAUOD 0] >m>>wum 19)
0} juss |[ed

Sv8

A

dIOA
BIA pajnol si |leD

a

se8
ON

SZ8 0cs
ylomiau

A

A

|NJSSB2INS Yiomiau

ovs
ON

0€8

reneoen | gTg
SdA

uolssiwsues S3IA
sidwane NdD

Je[n||@o JaAo |[eo
1O UoIssIWSURI) SEAA

(]

¢uasaud
[eubis Jejnjj@o
e aJay} S|

A

Gog

diyo
Je|n|i2o Buiuieluoo
92IN3P dIOA
Buisn paoe|d
l1eo Aousbiswig




WO 2010/088215

1112
900

PCT/US2010/022124

Receiving first signals from remote communication device(s),
gathering remote communication device identifier(s)
corresponding to those remote communication device(s),
monitoring the corresponding signal strength(s) of those first
signal(s), and identifying a location of the device.

910

\ 4

Determine signal strength(s) of the first signal(s).

920

Determine location of communication
device
930

\ 4

determine whether the control logic
associated with communication device
will update registered location
information associated with the
communication device automatically or
manually

940

A 4

Automatically update registered location

information
950

A 4

Manually update registered location
information

960

Store registered location information
970

y

Transferred registered location
information to a PSAP to aid emergency
personnel in identifying the location of
the communication device

980

Fig. 9(a)
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COMMUNICATION DEVICE LOCATION ESTIMATION
ESTIMATED LOCATION :: LAT=37.386168, LON=-121.990818

BSS A# [T-MOBILE] :: PWR= -52 dbm, LAT=37.384004, LON=-121.987324 ™

BSS B# [AT&T] - PWR= -58 dom, LAT=37.387768, LON=-121.984066
BSS C# [T-MOBILE] :: PWR=-58 dbm, LAT=37.392028, LON=-121992814
BSS D# [AT&T] :: PWR=-61 dom, LAT=37.390836, LON=-121.995128
BSS E [AT&T] :: PWR=-68 dbm, LAT=37.387549, LON=-121.984961

BSS F# [T-MOBILE] :: PWR= -67 dbm, LAT=37.374778, LON=-121.996334
BSS G [AT&T] - PWR= -68 dom, LAT=37.383238, LON=-121.985941

BSS H[AT&T] :: PWR= -65 dbm, LAT=37.386658, LON=-121.983228

PCT/US2010/022124

CELL TOWER INFORMATION
|/~ CARRIER POWER LATILOG

BSS | [AT&T] :: PWR= -61 dbm, LAT=37.390637, LON=-121.994473 -

===> ESTIMATED ADDRESS = 1290-1298 OAKMEAD PKWY, SUNNYVALE, CA 94085, USA
===> ACTUAL ADDRESS = 1270 OAKMEAD PARKWAY, SUNNYVALE, CA, USA

===> ACUTAL COORDINATION :: LAT=37.3868616, LON=-121.9917771
===> DISTANCE FROM KNOWN POINT= 114.71 METERS

THIS PAGE SHOWS MAGICJACK LOCATION ESTIMATION RESULT.
‘BLUE DOT" DENOTES THE DEVICE'S ESTIMATED LOCATION.
O “GREEN HOUSE" DENOTES THE DEVICE'S ACTUAL LOCATION.

‘RED DOTS” DENOTE THE NEIGHBORING GSM BASE STATION TOWERS.

1 | MAP”| SAT [ HYB |
< L—11~ CELL TOWER

4 LOCATION

+ g — |

3t AGTUAL &

\

——

S (® LOCATION

= =%
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Q) 4

ESTIMATED




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2010/022124

A. CLASSIFICATI SUBJECT MATTER

ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

ON OF
INV. HO4M1/725 H04W64/00 HO4AW4/22 H04L29/08

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4M HO4W HO4L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search {name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y US 2007/201450 Al (BORISLOW DANIEL M [US]
ET AL) 30 August 2007 (2007-08-30)
paragraphs [0034], [0042], [0063],
(00661, [0072]1; figures 1,9

Y US 2005/227703 A1l (CHENG STEVEN D [US])
13 October 2005 (2005-10-~13)

in combination with US2007/0201450
paragraphs [0004], [0007]1, [0049]; claim
1; figure 6

Y EP 1 494 488 Al (PRECISA INSTR AG [CH])

5 January 2005 (2005-01-05)

in combination with US2007/0201450
paragraphs [0028] - [0031], [0034],
[0044]

-/~

1-65

1-55

1-55

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

*E" earlier document but published on or after the international uyo
filing date

invention

which is cited to establish the publication date of another wy
citation or other special reason (as specified)

"T" later document published after the international filing date
or priority date and not in confiict with the application but
cited to understand the principle or theory underiying the

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 3402040,

*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means ments, such combination being obvious 1o a person skilled
"P* document published prior to the international filing date but inthe art.
later than the priority date claimed "&" document member of the same patent famity
Date of the actual compietion of the international search Date of mailing of the international search report
21 May 2010 09/06/2010
Name and mailing address of the 1ISA/ Authorized officer

Fax: (+31-70) 340-3016 Domingos, Luis

Form PCT/ISA/210 (second shest) (April 2005)




INTERNATIONAL SEARCH REPORT

Internationatl application No

PCT/US2010/022124

C{(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

. | Relevant to claim No.

Y

US 2003/144007 Al (JOHANSSON MIKAEL [US]
ET AL) 31 July 2003 (2003-07-31)

in combination with US2007/0201450
abstract

paragraphs [0027] - [0029],7 [0046]

WO 03/021851 A2 (NEWBURY NETWORKS INC
[US]) 13 March 2003 (2003-03-13)
paragraphs [0036], [0045]:

EP 1 841 256 Al (RES IN MOTION LTD [CA])
3 October 2007 (2007-10-03).

abstract

paragraphs [0003], [0004]

US 2007/013516 A1 (FREITAG. GREGORY A [US]
ET AL FREITAG GREGORY A [US] ET AL)

18 January 2007 (2007-01-18)

paragraph [0042]

1-55

1-55

1-55

1-55

Form PCT/ISA/210 {continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2010/022124

Patent document
cited in search report

Publication
date

Patent family
member(s)

Publication
date

US 2007201450 Al 30-08-2007  NONE

UsS 2005227703 Al 13-10-2005 CN 1678126 A 05-10-2005
TW 257819 B 01-07-2006

EP 1494488 Al 05-01-2005 WO 2005006793 Al 20-01-2005
Us 2007207772 Al 06-09-2007

US 2003144007 Al 31-07-2003  NONE

WO 03021851 A2 13-03-2003 AT 365337 T 15-07-2007
AU 2002335697 Al 18-03-2003
CA 2459920 Al 13-03-2003
CA 2638754 Al 13-03-2003
DE. 60220812 T2 06-03-2008
EP 1436639 A2 14-07-2004
JP 2005525003 T 18-08-2005

EP 1841256 Al 03-10-2007 WO 2007109880 Al 04-10-2007

US 2007013516 Al 18-01-2007  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - wo-search-report
	Page 52 - wo-search-report
	Page 53 - wo-search-report

