
"An Internet Network Based Telephone Call Forwarding System and Method"
THIS INVENTION relates to an Internet network based telephone call
forwarding system and method and more particularly to an Internet network
based telephone call forwarding system for forwarding calls from a home
unit to a portable remote unit via the Internet network.          The use
of the Internet to carry voice telephony services is becoming more
widespread as high capacity links are used and new protocols are employed
which support delay-sensitive (real-time) traffic.  The main advantage of
using the Internet for voice telephony services is that of lower cost. This
is due inherently to the fact that the Internet uses packet switching
technologies that allow statistical multiplexing, and hence, the shared use
of the network. Further, telephone calls to establish communication with
the Internet are only charged usually at local rates between the service
user and the service provider. The reduced cost of using the Internet for
voice telephony services is evident in the growing popularity of this
service, especially for long-distance calls. No voice telephony services
using the Internet enable the forwarding or transfer of a telephone call
via the Internet.         Further, all conventional voice telephony
services over the Internet require the installation of specialised servers
by the Internet service providers. The user then connects to the Internet
to access the specialised server which then connects the call between the
user and the callee.     



2        An object of the present invention is to seek to provide a
telephone call forwarding or transfer system for forwarding or transferring
calls via the Internet          Preferably, the telephone call forwarding
or transfer system may not require the installation of a specialised server
in the network of the Internet service provider.          In order that the
present invention may be more readily understood, embodiments thereof will
now be described, by way of example, with reference to the accompanying
drawings, in which:         FIGURE 1 shows a schematic representation of a
home unit for use with an Internet network based telephone call forwarding
system embodying the present invention;         FIGURE 2 is a schematic
representation of a remote unit for use with an Internet network based
telephone call forwarding system embodying the present invention;
FIGURE 3 is a block diagram of the home unit of Figure 1;         FIGURE 4
is a block diagram of the remote unit of Figure 2; and         FIGURES 5 to
11 comprise sequence charts for various modes of operation of an Internet
network based telephone call forwarding system embodying the present
invention. 



3        Referring to Figures 1 and 2, an Internet network based telephone
call forwarding system or transfer system embodying the present invention
comprises a home unit 1 which is located at a users normal place of work or
domicile and which is connected to a public switch telephone network (PSTN
- not shown) by two discrete telephone lines, a first termed an outgoing
telephone line 2 and a second termed an incoming telephone line 3. A
conventional telephone 4 is also connected to the home unit 1.           A
remote unit 5 (or portable unit) is carried with the user or installed, for
example, at a location remote to the home unit 1 such as an hotel or the
like by a single telephone line 6. A conventional telephone 7 is connected
to the remote unit 5.           Referring to Figure 3, the home unit 1
comprises a housing 8 which encloses a first telephone jack 9 connection to
the outgoing telephone line 2. A second telephone jack 10 is also enclosed
in the housing 8 and provides connection to the incoming telephone line 3.
The incoming telephone jack 10 is connected to a home telephone jack 11
into which the conventional telephone 4 is plugged. The incoming telephone
jack 10 is connected to the home telephone jack 11 through a switch 12
which has two settings - a local setting and a remote setting. When the
switch 12 is in the local setting, incoming calls on the incoming telephone
line 3 are switched directly to the conventional telephone 4. However, when
the switch 12 is in the remote setting, for example when the user is away
from the office or home, then incoming calls are directed to the main
circuitry of the home unit so as to transfer or forward the call to the
remote unit 5 at the location of the user. The manner in which call
forwarding 



is achieved is described later.
4           The circuitry of the home unit 1 comprises a ringing tone
detector 13  which detects the number of rings on the incoming telephone
line 3. After a  predetermined number of rings have been detected, the call
is patched to a  selector 14 and a microcontroller 15 which answers the
call and plays a pre-  recorded message advising the caller on the incoming
line 3 that the call is  being transferred. The pre-recorded message is
held in a memory 16.            The microcontroller 15 is also connected to
a modem 17 which is routed through the outgoing telephone jack 9 to the
outgoing telephone line 2.            The home unit 1 is also provided with
a user interface unit 18 which is in communication with the microcontroller
15 so as to allow programming of the settings and features of the home
unit.            A digital to analogue converter 19 and an analogue to
digital converter 20 are connected to the microcontroller 15 such that
digital voice packets received by the modem 17 over the outgoing telephone
line 2 can be converted 



into analogue voice signals through the digital to analogue converter 19.
Likewise, voice signals on incoming telephone line 3 can be converted to
digital voice packets using the analogue to digital converter 20.
An echo cancellation circuit 21 is provided in communication with the
analogue to digital and digital to analogue converters 19, 20 so as to
attenuate                                               5 the analogue
voice signals from digital to analogue and vice versa. A gate 22 is
provided between the echo cancellation circuit 21 and the selector 14 to
disable the home unit when the switch 12 is in its local setting.
An off-hook detector 23 is provided between the home telephone jack 11 and
selector 14. The off-hook detector 23 detects whether or not the telephone
4 connected to the home unit 1 is off the hook and, if it is off the hook,
the home unit 1 behaves as if there is a call arriving at the telephone 4.
The person can answer the off-hook telephone 4 and talk to the user at the
remote unit, using the telephone 4 handset.           The remote unit 5
shown in Figure 4 is of very similar construction to the home unit 1.
However, the remote unit 5 does not include a message memory 16 nor does it
include a gate 22 since there is no switch 12 to determine the mode of the
remote unit. The same reference numerals used in connection with the home
unit 1 shown in Figure 3 are used to denote the same 



components of the remote unit 5 shown in Figure 4.           The above
described apparatus comprises the hardware of the Internet- based call
forwarding/transfer system. The system has a number of operating modes
which can be determined by the user interface units 18 in the home unit 1
and the remote unit 5.                                                6
Figures 5 to 11 show various modes of operation of the Internet-based call
forwarding/transfer systems programmable through the user interface units
18.            Each of the modes comprises a three-stage process to begin,
transfer and end a call. The initial process, termed the set-up, is
performed prior to a call being received at the home unit 1 and comprises
the step of the remote unit 5 identifying itself to the home unit 1. The
second step of the procedure is the actual transfer of an incoming call
from the home unit 1 to the remote unit 5. The third step is the
termination of the call transfer, the so-called tear down.         In
operation in accordance with a first operational mode shown in Figure 5,
the home unit has two PSTN connections, the remote unit has a single PSTN
connection and there is no dedicated directory server.            In the
set-up step, the remote unit uses e-mail services to inform the 



home unit of its current IP address - that is the address of the site or
server to which the remote unit is connected to on the Internet. The remote
unit 5 remains connected to the Internet. The e-mail is sent to the
Internet service provider for the home unit 1. Subsequently, the home unit
1 connects to the Internet and obtains from its Internet service provider
the e-mail containing the site or server address for the remote unit 5. The
home unit 1 then disconnects from the Internet now that it has the
necessary information to enable contact to be established with the remote
unit 5.                                                7        When an
incoming call is directed to telephone line 3 of the home unit 1, this is
recognised by the ringing tone detector 13 which triggers playback of the
pre-recorded message stored in the memory 16 so as to advise the caller to
hold pending call forwarding. Whilst the caller is holding, the home unit 1
connects to the Internet via its Internet service provider which
establishes connection with the remote unit at the site or server address
previously indicated to the home unit during the set-up stage. Once
communication has been established between the home unit 1 and the remote
unit 5, the ringing tone is sounded by the home unit to the caller so that
the caller is aware that the transferred call is ringing at the remote unit
5. When the user of the remote unit picks-up the hand set of the remote
unit telephone 7, voice packets from the caller and the user at the remote
unit 5 are exchanged in digital form over the Internet. In particular,
voice information from the telephone 7 of the remote unit 5 is digitised in
the analogue to digital converter 20 in the remote unit and sent as voice
packets, possibly in a digitally compressed form, to the home unit
whereupon the home unit converts the compressed and digitised voice packet
to analogue voice data which is output to the caller. Upon termination of
the telephone call when the caller or the remote unit 5 hangs up, the tear
down or termination of the call transfer is effected by the home unit 1
disconnecting from the Internet.    



In accordance with this embodiment of the system, no dedicated directory
server is required at the Internet service provider or elsewhere since the
remote unit uses an e-mail to inform the home unit of its telephone number
and remains connected to the Internet following the set-up phase.
8        Since the Internet connection is maintained by the remote unit 5
after the  set-up phase, during the call transfer phase and also during the
tear-down  phase, communication with the remote unit through the Internet
can be readily  established when the Internet service provider for the home
unit requires such  communication.            Referring now to Figure 6, a
second operational mode is illustrated in which the home unit has two PSTN
connections and the remote unit has a single PSTN connection and there is a
dedicated directory server which is always connected to the Internet. The
modem 17 of the remote unit 5 makes direct telephone contact with the home
unit 1 and transmits the telephone number of the line to which the remote
unit is connected. When a caller calls the home unit 1, the message held in
the memory 16 is played to the caller advising the caller that the call is
being transferred. The modem of the home unit 1 dials directly to the
telephone number of the remote unit and advises the Internet address of the
directory server contactable by the remote unit. The remote unit then hangs
up and both the remote unit and the home unit connect to the Internet. Once
both units have established an Internet connection, the remote unit then
connects to the home unit via the home unit's directory server whereupon
Internet voice telephony can be established in the previously described
manner. At the end of the call transfer, tear-down is effected by both the
remote unit and the home unit disconnecting from the Internet.  



Referring to Figure 7, a third operational mode is disclosed in which the
home unit has two PSTN connections and the remote unit has one PSTN
connection and there is a dedicated directory server which is always
connected to the Internet and has a single PSTN connection. The set-up
phase is effected                                              9 by the
remote unit connecting to the Internet by its Internet service provider and
once communication has been established with the Internet, the remote unit
advises the directory server of the remote unit's telephone number which is
acknowledged by the directory server. The remote unit then hangs up and
disconnects from the Internet.            When a caller telephones the home
unit 1, the home unit 1 connects to the Internet via its Internet service
provider and advises the directory server of its Internet address which is
acknowledged by the directory server. The directory server then dials the
telephone number of the remote unit and advises the remote unit of the
Internet address of the home unit which is acknowledged by the remote unit.
The remote unit then hangs up its connection to the directory server and
connects to the Internet using its own Internet service provider whereupon
both the home unit and remote unit are connected to the Internet and
Internet voice telephony can then be established as previously described.
Tear-down is effected by both the remote unit and the home unit 



disconnecting from the Internet.           Referring to Figure 8, a fourth
operational mode is disclosed in which the home unit has a permanent
connection to the Internet and a single PSTN connection. The remote unit
has a single PSTN connection and there is a dedicated directory server
which is always connected to the Internet and has a single PSTN connection.
10           The set-up phase is effected by the remote unit connecting to
the Internet via its Internet service provider and advising the directory
server of the remote unit telephone number. This is acknowledged by the
directory server and the remote unit then hangs up disconnecting from the
Internet.            When a caller dials the number of the home unit, the
home unit, which is permanently connected to the Internet contacts the
directory server to request contact with the remote unit and to advise the
remote unit of the Internet address of the home unit. The directory server
provides this information to the remote unit via a direct telephone line
and the remote unit then connects to the Internet so that Internet voice
telephony is established.     



Tear-down is effected by the remote unit disconnecting from the Internet
and/or the home until being hung-up. Both the home unit and the directory
server has a direct connection to the Internet.            Referring to
Figure 9, a fifth operational mode is described in which the home unit has
a permanent connection to the Internet and a single PSTN connection. The
remote unit has one PSTN connection and there is a dedicated directory
server which is always connected to the Internet and has a single PSTN
connection.                  The set-up is effected by the remote unit
calling directly the home unit and advising the home unit of the telephone
number of the remote unit.            When a caller dials the home unit
number, the home unit contacts the directory server and advises the
directory server of the remote unit to contact, that remote unit's
telephone number and the Internet address of the home unit. This
information is acknowledged by the directory server which then calls the
remote unit and advises the remote unit of the Internet address of the home
unit. This information is acknowledged by the remote unit which then hangs
up and connects to the Internet via its Internet service provider. Internet
voice telephony can then be established between the remote unit and the
home unit via the directory server.    



During the tear-down stage, the remote unit is disconnected from the
Internet and the home unit hangs up its line connection to the directory
server.            Referring to Figure 10, a sixth operational mode is
illustrated in which the home unit has permanent connection to the Internet
and two PSTN connections. The remote unit has one PSTN connection.
In the set-up stage, the remote unit directly calls the home unit and
advises the home unit of the telephone number of the remote unit. This
information is acknowledged by the home unit to end the set-up stage.
12        When a call is received at the home unit for forwarding, the home
unit dials directly to the remote unit and advises the remote unit to
connect to the Internet. The remote unit acknowledges this communication
and hangs up the connection between the remote unit and the home unit and
then subsequently connects to the Internet by a service provider. In this
case, the home unit has a permanent connection to the Internet so Internet
voice telephony can now be established between the remote unit and the home
unit.            To effect tear-down, the remote unit is disconnected from
the Internet and the caller simply hangs up the phone to the home unit.  



Referring to Figure 11, a seventh operational mode is disclosed in which
the home unit has permanent connection to the Internet and one PSTN
connection with a call hold feature. The remote unit has one PSTN
connection. In the set-up stage, the home unit uses the call hold feature
to inform the remote unit to connect to the Internet when there is a call
for the remote unit. Once the home unit has been advised of the telephone
number of the remote unit, the set- up phase is completed.           When a
caller rings the home unit, the call hold feature of the home unit
telephone line is utilised to hold the call and then call the remote unit
and to advise the remote unit to connect to the Internet.  This information
is acknowledged by the remote unit which then connects to the Internet
whereupon Internet voice telephony can be established between the remote
unit and the home unit which is permanently connected to the Internet.
13           Tear-down is effected by the remote unit disconnecting from
the Internet and by the caller hanging up the line to the home unit.
Thus, it can be appreciated that the above described embodiments of the
invention allow Internet-based telephone call forwarding or transfer - a
concept 



which heretobefore was not possible. More preferably, some of the above-
described embodiments permit Internet-based telephone call forwarding or
transfer without the use of a directory server or the like.
Claims:   1.    A method of forwarding calls to a user using an Internet
network based telephone call forwarding system comprising a home unit of
the user to which telephone calls are directed and a remote unit to which
telephone calls are forwarded from the user's home unit, wherein the users
home unit has an incoming line connectable to a telephone network and an
outgoing line connectable to an Internet network and the remote unit has a
line connectable to the Internet network, which method comprises the steps
of advising the user's home unit of the contact number and/or Internet
address of the remote unit; receiving a call on the incoming line of the
user's home unit; and forwarding the call to the contact number and/or
Internet address remote unit on the outgoing line via the Internet network.
2.    A method according to Claim 1, wherein the remote unit sends the home
unit an e-mail containing the contact number and/or Internet address of the
remote unit.   3.    A method according to Claim 1, wherein the remote unit
advises the home unit of the contact number of the remote unit by a
telephone call.   4.    A method according to Claim 3, wherein the home
unit has a caller identification 



function and can determine the contact number of the remote unit from the
telephone call to the home unit.   5.    A method according to Claim 1
comprising the steps of the remote unit sending a message containing the
contact number of the remote unit to a dedicated server contactable by the
home unit and the dedicated server interrogating the home unit to provide
the contact number of the remote unit to the home unit.   6.    A method
according to any preceding claim, comprising the steps of the home unit
answering a call and advising the caller that the call is being forwarded
to the remote unit.
REPLACEMENT SHEET                                                    15
7.   A method according to any preceding claim, wherein the home unit
establishes a connection to a local Internet service provider to set up a
connection to the remote unit via the Internet.   8.    A method according
to any preceding claim, wherein the home unit digitises, encodes and
packetises incoming speech signals of the call directed to the home unit
into speech packets and sends the speech packets to the remote unit.   9.
A method according to Claim 8, wherein the remote unit sends speech packets
to the home unit and the home unit de-packetises, decodes and converts to
analogue the speech packets from the remote unit and transmits the analogue
speech signals to the 



caller via the incoming line.   10.  A method according to Claim 8 or 9,
wherein the remote unit de-packetises, decodes and converts to analogue the
speech packets from the home unit.   11.  A method according to Claim 10,
wherein a telephone is connected to the remote unit and the remote unit
transmits the analogue speech signals to the user of the remote unit.   12.
A method according to Claim 11, wherein the remote unit digitises, encodes
and packetises incoming speech signals from the user of the remote unit and
sends the speech packets to the home unit.   13.  A method according to any
preceding claim comprising the steps of, when a call is to be forwarded to
the remote unit, the remote unit being permanently connected to the
Internet network; the home unit connecting to the Internet network and
sending a control packet to the remote unit to advise the user of the
remote unit of a call being forwarded to the remote unit.   14.  A method
according to any one of Claims 1 to 12 comprising the steps of, when a call
is to be forwarded to the remote unit: the home unit telephoning the remote
unit to advise the remote unit to contact a dedicated server, both units
then hanging up, both
16   



units then connecting to the Internet network and establishing connection
between them using contact number and/or Internet address information
obtained from the dedicated server.   15.  A method according to any one of
Claims 1 to 12 comprising the steps of, when a call is to be forwarded to
the remote unit: the home unit connecting to the Internet network and to a
dedicated server having a telephone line; the dedicated server telephoning
the remote unit to inform the remote unit that a call is waiting to be
forwarded; the dedicated server and the remote unit both hanging up; and
the remote unit connecting to the Internet network to receive the forwarded
call.   16.  An Internet network based telephone call forwarding system
comprising a home unit to which a user's telephone calls are directed, a
remote unit to which a user's telephone calls are forwarded and means to
advise the home unit of the contact number and/or Internet address of the
remote unit wherein the home unit has an incoming line connectable to a
telephone network and an outgoing line connectable to an Internet network
and the remote unit has a line connectable to the Internet network, wherein
the home unit is operable to forward calls directed to the home unit on the
incoming line to the contact number and/or Internet address of the remote
unit on the outgoing line via the Internet network.   17.  A system
according to Claim 16, wherein the home unit has a switch to enable or
disable call forwarding.   18.   A system according to Claim 16 or 17,
wherein the home unit is provided with a ring detector to detect incoming
calls.   19.  A system according to any one of Claims 16 to 18, wherein the
home unit is provided with an off hook detector to detect when a telephone
connected to the home unit is off the hook and, in response to said
detection, to forward a call to the remote unit.      



17   20.  A system according to any one of Claims 16 to 19, wherein the
home unit is connected by the incoming line and the outgoing line to
respective public switched telephone networks (PSTN).   21.  A system
according to any one of Claims 16 to 20, wherein the remote unit is
connected to a PSTN.   22.  A system according to any one of Claims 16 to
21, wherein a dedicated server is provided having one PSTN connection to
contact the remote unit upon a call being forwarded to the remote unit.
18 23.   A system according to any one of Claims 17 to 22, wherein a
dedicated server is provided having one PSTN connection to contact the
remote unit upon a call being forwarded to the remote unit.    


