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THIS INVENTION rel ates to an ephone call
_forwardi ng system and net hod n I nternet network
S

based tel ephone call forwardi ys em for f or war d| ng-ca| s froma hone
unit to a portable renote unit V|a t he, | nt er net netvvork The use
of the Internet to carry voice tel epho?’ly services is H}\ glggare

wi despread as high capacity |inks are used and new prot ocols are enpl oyed

whi ch suppdtAndaterres Network Based Tel¢plione Cakiffic. The main advant age of
using the Internet for voice telephony services is that of lower cost. This
i s due i nhdfarvwarding Systeni aod Method'he | nternet uses packet switching

technol ogies that allow statistical multiplexing, and hence, the shared use -

of the network. Further, telephone calls to establish comrunication with
the Internet are only charged usually at |ocal rates between the service
user and the service provider. The reduced cost of using the Internet for

voi ce tel ephg mmﬁrw Sy bé%t ah" [h foci! ﬂw&kpwg&@r&%heaetém

servi ce, espeC|a | ong- di stance ca No voice tel ephOny services
using the Immmg giystehe ahdl&nélhbd/a{tﬂll ﬁ@r@rpatuian ?rtocﬁn fnteaiet pivdworical |
via the Internet. Further, all conventional voice tel ephony

servi ces omsed telephone call f@mwdm systen fer firwardiog calls fperoi mhomedunitr ver s
by the Internet s I‘VI ce provider The user then connects to the Internet
to access tiAd lareraete wut viathe fnternet REWnnect s the cal | between the

user and the call ee.

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 Intemet for voice telephony services is
evident in the growing popularity of thig 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 7. An object of the present invention is to seek to provide a
.telephone call forwarding or transfer systemfor forwarding or transferring

calls via the Internet Preferably, the tel ephone call forwarding
or transfer systemmy not require the installation of a specialised server
in the network of the Internet service provider. In order that the

present invention may be nore readily unglerstood, enbodinents thereof wll
now be described, by way of exanple, with reference to the acconpanying
drawi ngs, in whi cim object of the-prasmat inventdon isstossscktatprovides telephaneieall of a
home unit for use with an |Internet r}et\/}prk ased tel eEEhone cail f.orwar di ng
syst em enbodgrwarding o5 €T iSyiem ilgh torwarding Of, epring; calls cwWandis ¢
representation of a remote unit for use with an Internet network based

t el ephone cAMCMB&: war di ng syst em enbodyi ng the present invention;

FIGURE 3 is a bl ock diagram of the home unit of Figure 1; FI GURE 4
Is a block diagramof the renote unit of Figure 2; and FIGURES 5 to
11 conprise sequepiefersBlg! e ftelephaie cald fopwasligd o nedlsifero Q%stémamah/nh@tr net
network based tel ephone call forwarding system enbodying the present

i nvention. 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 tel ephone
., call forwarding systemor transfer system enbodying the present invention
conprises a hone unit 1 which is |ocated at a users normal place of work or
domcile and which is connected to a public switch tel ephone network (PSTN
- not shown) by two discrete tel ephone lines, a first termed an outgoi ng
tel ephone line 2 and a second terned an3i nconm ng tel ephone line 3. A
conventional telephone 4 is also connected to the honme unit 1. A
renpte unit 5 (oRefeoringlso &Fignies)l asd Zarani Infermet hetwosk hased delepheneacaléd, for
exanple, at_a logcation renote to {he hone unit .sug‘lﬁsas an hotel qr the
like by a sfqm'laé(flﬂgl Sy¥Heme ar €T ASYERe f1 § ciNgpREFRENY IYepUdfect ed

Lo oo b mbRs o, wit 4 whBELE GhRR R o Toiel BacB WAL L on ¢
the out g0i NfohRYRANhIcHIE cBrnétt3® &P APubfb SWERAGClBhlne Hetork(PSTRNC! 0sed
and provi m ng tel ephone

I n the housing es connection to the inc I ne 3.
The incom ngott SheWHY Y j tReK diftrete esloplisiecdines, a HfiRse térededb @ outgsilg 11
into which the conventional tel ephone 4 is plugged. The incom ng tel ephone
jack 10 is etepheoteling @ tand aoseeond| ephod ean do¢omingt keleplyinea limei 3ch A2

whi ch has two settings -.a |locgal, settin nd a renote, setting. Wien the
switch 12 ieonventipnaltelephonedds also qonee«%&&goﬂm@n%mtﬂe i ncom ng tel ephone
line 3 are switched directly to the conventional telephone 4. However, when
the switch 12 is in the renote setting, for exanple when the user is away
fromthe office or home, then incomng calls are directed to the main
circuitry of the j t : he
Fempte unit 5 acArnmere i SYar BEreRlchrA LS Eied v IR e 0p ifitafed, ok
forwardi ng 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.



.is achieved is described |ater.

4 ' The circuitry of the hone unit 1 conprises a ringing tone
detector 13 which detects the nunmber of rings on the incom ng tel ephone
line 3. After a predeterm ned nunber of rings have been detected, the cal
Is patched to a selector 14 and a mcrocontroller 15 which answers the
call and plays a pre- recorded nmessage advising the caller on the incom ng

line 3 that the call is being transferred. The pre-recorded nessage is
held in a nmenory 16. The m crocontroller 15 is also connected to
a nodem 17 which is rout ed through the outgoing tel ephone jack 9 to the
out goi ng tel ephgne line The hone unit, 1 is also provided with

a user int erfiellczg'hérﬁlfculgymfbﬁ h@niﬁnﬂohﬁﬁmﬂiﬁﬁ gnnugmg tone dﬁt@ﬂf@tﬁat rol | er
1
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line 2 cansdlgctep14eaidd 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



.into anal ogue voice signals through the digital to anal ogue converter 19.
Li kewi se, voice signals on incomng tel ephone line 3 can be converted to
di gital voice packets using the anal ogue to digital converter 20.

An echo cancellation circuit 21 is provided in communication with the
anal ogue to digital and digital to anal ogue converters 19, 20 so as to
attenuate 5 5 t he anal ogue
voice signals fromdigital to anal ogue and vice versa. A gate 22 is

provi ded béteambogieevaice signalsczomatigisal toiansloague and afiee versa.séy gatedd2 154 to

di sable the honme unit when the switch 12.is.in its | ocal sﬁ){{é}n .

An of f - hoopraxided befwezen the eghe ¢ agen GeHit: the selactos, ?‘éé‘%‘ell and
selector 14. The off-hpok_detecto 3. det her or not the tel ephone
4 connect eﬁlqlaomﬁé*% e‘hmets“il&rt%i%fzﬁmtlﬁsel%ﬁ%gﬁ?%, if it is off the hook,
the honme unit 1 behaves as if there is a call arriving at the tel ephone 4.
The person can answer the off-hook tel ephone 4 and talk to the user at the
renote unit, using the tel ephone 4 handset. The renote unit 5

shown in Figure 4 is of very simlar construction to the honme unit 1.

However, the reppi effthvok detelres2d is provideddsetweere deelgemeteltephoricGjackrl 1does i t
I nclude a gate 22 since there is no switch 12 to determ ne the npde of the

renot e uni and Selecwarid. r Bhe offheokndetectar 23 deterts whethen o mos thevtelephane hone

unit 1 shown in Figure 3 are used. to ote the sa .
4 connecte% to the home un?t liso Hle ﬁook and, {F}t 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.



conponents of the renote unit 5 shown in Figure 4. The above
descri bed apparatus conprises the hardware of the Internet- based call
forwardi ng/transfer system The system has a numnber of operating nodes
whi ch can be determ ned by the user interface units 18 in the honme unit 1

and the renote unit 5. 6
Figures 5 to 11 show vari ous nodes of ogeration of the Internet-based call
forwardi ng/transfer systens progranmabl e through the user interface units
18. Hrighiresf 5 tdnd 1rshdes variops nswies oftdpeesticit afj ¢he Inteast-tasedegi n,
transfer and end a call. The initial process, terned the set-up, is,

per f or med pralloforwardingAtansfesisystemsquogeammablerfhroughethg user interface uaits i ses
the step of the renote unit 5 identifying itself to the home unit 1. The
second stepl%f the procedure is the actual transfer of an incom ng call
fromthe honme unit 1 to the renote unit 5. The third step is the
termnation of the call transfer, the so-called tear down. In
operation in accordance with a first operational node shown in Figure 5,

t he home unit has two PSTN connections, the renpte unit has a single PSTN

connection and tEgheof the iRodiRAoniiries & this-sthye PRICESY to begin, transfer 4md t he
set-up step, the renpte unit uses e-mail services to informthe
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.
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home unit of its current |IP address - that is the address of the site or
_~server to which the renote unit is connected to on the Internet. The renpte
unit 5 remains connected to the Internet. The e-mail is sent to the
I nternet service provider for the honme unit 1. Subsequently, the honme unit
1 connects to the Internet and obtains fromits Internet service provider
the e-mail containing the site or servery address for the renote unit 5. The
honme unit 1 then disconnects fromthe Internet now that it has the,
necessary i nf or nBlienran incemdmg calt isdizested to tslephone bineshekithgihame hnit denpt e

unit 5. an
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previously indicated to the hone unit during the set-up stage. Once

comruni cat iwithithe remote apitadt thehsite beserven address gprevionsly indsrated ke thenot e
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packets, possibly in a digitally conpressed form to the home unit

wher eupon thandhsetefthe remotevanit teleplomopvaise pdckets frbmithe callen and ¢heacket
t o anal ogue voice data which is output to the .caller. Upon term nation of
the tel ephdser 8hithe Frranter it Saptecpxchangerd in digital farmioverihadatampet. (e t ear
down or 1 o1 BALON O« ifo Saldon’ BARE'RE bRpRUST B RY Ao e Wi 1
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.



In accordance with this enbodi nent of the system no dedicated directory
server is required at the Internet service provider or el sewhere since the
renote unit uses an e-nail to informthe home unit of its tel ephone nunber
and remains connected to the Internet follow ng the set-up phase.

8 Since the Internet connection is nmaintained by the renote unit 5
after the set-up phase, during the calg transfer phase and al so during the
tear-down phase, comunication with the renote unit through the Internet
can be readily Smeedheintemet chancation is maintainedshy theaemoto unitdr afterrthehe hone

i i h i i ) Ref i Fi 6,
Second. ancHem RASSMERE the cal ranster mafmiaea%nﬁér&@?m“%hé’agﬁm PSTN
ti d th t ai t ., h i PST ti i
dodi cat ed BIFS CORULFTHGn Wit dhe TEmQis RoT tﬁr&nﬁ‘@%@ﬁﬂ‘éﬁf@@w@aﬁﬂ?feghz 2
d . . ol . .
modem 17 OEstﬁﬂ?sHeﬂ'Wﬁ@th{% fét%#?%&%@ﬁdg?%ﬁgﬁoﬁﬁrggﬁgﬁﬁﬁ%u#e% Ruthe hore

unit 1 and transmts the hone nu he renot e
unit is copmafatumicatidhen a caller calls the hone unit 1, the nessage held in
the nenory 16 is played to the caller advising the caller that the call is

being transferred. The nodem of the home unit 1 dials directly to the
t el ephone nunber of the renpte unit and advises the Internet address of the
directory server contactable by the renpte unit. The renote unit then hangs

d both th t it and the h it t to.the Internet. Once
bot h uni s hayeREETHRE MONE &0 AUtk G secand aperatinal made is allusraied in  hen

ts t I .. 4l a t L t'.s di server. er eupon
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manner. AlsihBR POYNCbohfltich! bnd tRER R a ddidanelp WirdcforG {0 htieh N the

renote unit honme unit di sconnecting from ternet.
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



Referring to Figure 7, a third operational node is disclosed in which the
home unit has two PSTN connections and the renote unit has one PSTN
connection and there is a dedicated directory server which is al ways
connected to the Internet and has a single PSTN connection. The set-up
phase is effected 9 by the
renote unit connecting to the Internet §y its Internet service provider and
once communi cation has been established with the Internet, the renmpte unit
advi ses t héyche eefote/umi¢ corneatingttoche fntemmet byiits' Interattesehvdoe pravitder andhi ch i s
acknow edged by the directory server. The renpte unit then hangs up and

di sconnect ©nte yommunication rkas, been established\with theclateraet, (thegigmate Iinibe hone

unit 1, the home uynif 1 connects the Internet via its Internet service
r ovi der - advises e dlivertor senuetph tae. rompte i sctelophions urpes: BRICHAS o 1 s

Cel ophone  dwiegetl b Fe e Servet" St BRI XoPE R, bR il &4, "

I nternet adfé@nie fﬁﬁﬁﬂ&?ﬁﬁnﬂﬂit whi ch is acknow edged by the renote unit.
The renote 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 renote unit are connected to the Internet and

I nternet voice tel ephony can then be established as previously descri bed.

Tear-down is effected b){ both the rempte unit and the hone unit
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 tﬁe
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.



.di sconnecting fromthe Internet. Referring to Figure 8, a fourth
operational node is disclosed in which the honme unit has a per manent
connection to the Internet and a single PSTN connection. The renote 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 connecti on.
10 The set-up phase is effecygd by the renpte unit connecting to
the Internet via its Internet service provider and advising the directory
server of the renpote unit tel ephone nunber. This is acknow edged by the
directory server and the renote unit then hangs up di sconnecting fromthe

| nt er net. Whep a caller dials the nunber of the h unit, the
home unit, whi chhE$ethup pRASSHS| eewdﬂycﬂ@dewtqmtpﬂmqﬁ@gte&ﬁ@ mef he

T e e

pr ovi des t it (1BPRETPhixBeE. 0 THICIs SIBOHHAL B e difbirBhy skef aligiiRe! i ne

and t he renote unit then connects to the I'terhet so th nt ernet voice
t el ephony fetnctetuald theh ddngs 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.



Tear-down is effected by the renpte unit disconnecting fromthe Internet
and/ or the hone until being hung-up. Both the hone unit and the directory
server has a direct connection to the Internet. Referring to
Figure 9, a fifth operational node is described in which the hone unit has
a permanent connection to the Internet and a single PSTN connection. The
renote unit has one PSTN connection angjthere is a dedicated directory
server which is always - connected to the Internet and has a single PSTN
connecti on. The set-up is effectEd dysthe- remats uaitf ecatling dirgctlyi dhe dwontecuniti t
calling directly the home unit and advjsing the h unit of the tel ephone
nunber of andkadudsipgdhehpme unit of the telephpngnumber 9€&%G'FE!°§€ BAK. hone unit
nunber, the home unit contacts the directory server and advi ses the
directory server of the renote unit to contact, that renote unit's

t el ephone nunber and the Internet address of the honme unit. This

I nformation i s acknow edged by the directory server which then calls the

renpte unit andv;;a}g3 i : [ e I ﬁe\i.&ﬁﬁ faot he hone
unit. This infor rratYll %%ﬁllléﬁglcaasﬁgﬂvﬁ E‘c’i’&gc}h’éﬁh}[n#g&rp’e%%&ﬁéni@ I C ctt?r%% hangs

up and condig€dtoryt Servbicandhdvis€s thel dirédtory sdreemef tireremate univtd eitact, nt er net
voi ce tel ephony can then be established between the renpote unit and the

home unit thatrerhetedinit’s telephere 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.



During the tear-down stage, the renote unit is disconnected fromthe
Internet and the hone unit hangs up its line connection to the directory
server. Referring to Figure 10, a sixth operational node is
illustrated in which the home unit has pernmanent connection to the Internet
and two PSTN connections. The renote unit has one PSTN connecti on.

In the set-up stage, the renote unit dijpectly calls the hone unit and

advi ses the hone unit of the tel ephone nunber of the renote unit. This
information i s ¥hkewalcatlgsdebsivedat thenkomaiunitt for fonwatdeng ethe home agi.

12 Wien a call is received at the honme unit for, forwarding, the honme
uni t di al sdials directly to the)semeteounit and tadxises dhg reyaate; pait te genaecetfortheo

and- hangs. THICTRE AkHERIOtEADAKBEN SRS (B OGHIFaom ShAARBRUR e and
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voi ce tel ephoiuets & RN teRRetdl) #8EvidiasoRRicne ¢h this Ras€ hE hopi¥ dnithds hhe hone
uni t. To effect tear-down, the renpte unit is disconnected from

t he | nt er npérmaaitent ltennedtionr tos thepInteinatigs Interndtevaibe telephorish ead awev boi t .

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
tﬁe home wunit 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.



Referring to Figure 11, a seventh operational node is disclosed in which
the honme unit has permanent connection to the Internet and one PSTN
connection with a call hold feature. The renote unit has one PSTN
connection. In the set-up stage, the hone unit uses the call hold feature
to informthe renote unit .to connect to the Internet when there is a cal

for the renote unit. Once the hone unityzhas been advised of the tel ephone
nunber of the renote unit, the set- up phase is conpleted. When a
caller rings the home unit, the call hold feature of the honme unit

tel ephone line is utilised to hold the call and then call the renote unit
and to advise t renote, unjt to connect to the Interpnet. This information
i s acknow edgedlﬁfI mwﬁe@tmx capte HBit dissonaecting Bomnthe Intesnefet

wher eupon | [ i t el eph .ca Hf est abl i shed between the renote
unit and t ﬁghﬁggﬁgﬁﬁﬁ?%gi% ﬁB?%%P%ﬂ% GROMSHMct ed to the I nternet.

13 Tear-down is effected by the renote 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 descri bed enbodi nents of the
invention allow Internet-based tel ephone call forwarding or transfer - a
concept 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.



whi ch her et obefore was not possible. Mre preferably, some of the above-
descri bed enbodi nents permt Internet-based tel ephone call forwarding or
transfer without the use of a directory server or the |ike.

Cl ai ns: 1. A nmethod of forwarding calls to a_user using an Internet
net wor k based tel ephone call forwarding systemconprising a hone unit of
the user to which tel ephone calls are diyrected andlm ' whi ch
t el ephone calls are forwarded fromthe user's home lm'"mummll'"mle users
hone unit lggsaAMS:nconming |ine connectable to a tel €phénetnetwoyk *and an
outgoing line connectable to an Internet network and the renote unit has a

| ine connectable to the Internet network, which nethod conprises the steps
of advising the user's_hgne unit of the.contfct nunber gﬁ?/o r net

addrlesshof :he. rpgmtgo?ﬁf@“’z?éé’é‘ig\ﬁk?”@ uélufgaﬂ @ﬁﬂ@ﬁ&ew as It"lFlFr’:t A€ t he
nternet agallcloswagiiae VSRt CofBriseftigms Joit e FARI EeteMHRE IR 44t o v
2. A Melhad 00l 4 Aad@ (AiE ke vhichtElcphBnd RAII AP Braided SRS e horre

unit an e- i'nirng the contact nunber an nternet address of the
renote uni thome Imit, wherdhi TR 1RO Wit Had @nCirtornidg Ndierconnedthbler esai e uni t
advi ses the honme unit of the contact punber of the renpte unit by a

t el ephone de*)hone detwork Andemhautgeingdird copneotableatona [nternet setwe me

unit has a caller identification .
the remote unit has a line connectable to the Internet network, which method

comprises the steps of receiving a call on the incoming line of the home unit;
and forwarding the call to the remote unit on the outgoing line via the Internet

network.

2. A method according to Claim 1, wherein the method comprises a set up
step of advising the home unit of the contact number and/or Internet address of

the remote unit.

3. A method according to Claim 2, wherein the remote unit sends the home
unit an e-mail containing the contact number and/or Internet address of the

remote unit.

4. A method according to Claim 2, wherein the remote unit advises the

home unit of the contact number of the remote unit by a telephone call.

5. A method according to Claim 4, 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.

-
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function and can determ ne the contact nunber of the renote unit fromthe

~tel ephione call to the home unit. 5. A net hod accordimg—to—C-aim 1

conprising the steps of the renote unit sending a | ai ni ng the
contact nunber of the renote unit to a dedicated sgmﬂﬂm H ’Hﬂl& by the
home unit and the dedicated server interrogating the s CErovi de

the contact number of the renpte unit tqsthe hone unit. 6. A net hod
according to any preceding claim conpriSing the steps of the home unit
answer i ng agcal | Aafttlhell asdordinghte CRihe comptisingethe altdpsi of thei redteumitr ded
to the renote unit.

REPLACEMENT s@diif a message containing the contact number of the remote unit to aj5

7. A nmet hod _according to an recedi,ng,cl ai m .wher,ei.n the.ho uni t
est abl i shes dgdicatede SETVER ?@%ﬁvtﬂ@eaﬁm thee home Jnit, jand HP“O\A@&“?% ¥tYTup a

connection to the renpte unit via t I rn rdi ng
o any. pr ecttiPHBENEH e ot unif BaoFide dh spiast myber.of A TEHRRE iR "
packeti ses | hBYnipPeech signals of the call directed to the home unit
into speechhgifgipgtgs and sends the speech packets to the renote unit. 9.

A nmet hod according to aim8, wherein the renpte unit sends speech packets
to the honme unit and the honme unit de-packeti ses, decodes and converts to
anal ogue t h&. spedécmefiakatcording o ahy preceding claim, coniptisingdhe steps lof: heal ogue

speech signals to the .
P J home unit answering a call and advising the caller that the call is being

forwarded to the remote unit.

8. A method according to any preceding claim, wherein the home unit
establishes a connection to a local Imternet service provider to set up a

connection to the remote unit via the Internet.

9. 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.

10. A method according to Claim 9, 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.

11. A method according to Claim 9 or 10, whe_rein the remote unit de-
packetises, decodes and converts to analogue the speech packets from the home

unit.
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caller via the inconing |ine. 10. A nethod according to Qaim8 or 9,
wherein the renote unit de- packetises, decodes and converts to anal ogue the
speech packets fromthe home unit. 11. A netho ai m 10,
wherein a tel ephone is connected to the renote unﬂlﬁ“ﬁ@l‘ﬂmﬂmm uni t
transmts the anal ogue speech signals to the user e e reéndtse tnit.

A nmet hod according to Claim1ll, whereingthe renote unit digitises, encodes

and packetises inconi ng speech sigﬁl s fromthe user of the renote unit and
sends the dpeecih prethed accardirtgetchOlaimuhi s whereig a telephonkod connocteidrtg to any

precedi ng clal m conpri Si the steps of all is tp be forwarded to
the renote eEHOt? W@ltr@ﬁ’g‘?‘é rgmote B@M@n&@r%ﬁr:fem%g%mr@e & @nm@e

I nt er net net wor t he g unit connecting to the Internet network and
sending a USHINC FARRIGUNE ( he renpte unit to advise the user of the
renote unit of a call being forwarded to the renote unit. 14. A net hod

according to any one of Clains 1 to 12 conprising the steps of, when a call

is to be fgegwar degndthod HRcoRIIRE Go UDlaim Mevdhféi’ﬁnbmbtrdnedtemmdiglﬁsbﬁ remote
unit to advise the renote unit to contact a dedi cated server, both units

t hen hangi emcodes dndk packetises incoming speech signals from the user of the remote

16
unit and sends the speech packets to the home unit.

14. 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.

15. A method according to any one of Claims 1 to 13 compﬁsing 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 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.

16. A method according to any one of Claims 1 to 13 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.
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.units then connectl ng to the Internet network an nection
bet ween t hem usi ng contact nunber and/or Internet addr ess i nforgation
obtained fromthe dedi cated server. ﬂmm\zﬂu Imtlm‘“ ‘any one of
Clainms 1 to 12 conprising the steps of whena rded to
the renote unit: the honme unit connectlng to the " nt%er fiet *network .and to a
dedi cated server having a tel ephone |ipe; the dedicated server tel ephoning
the renmote unit to informthe renote unit that a call is waiting to be

f or war ded17.t heAndunternetoactwork basedhi¢lephene ealltferwanding systemeamp@sing; . and

the renpte_unit conne tln to,the Intern net wor k ecei ve the forwarded
cal | . 18homeunifq SGOS tasalm ¢ *Se&fﬁdﬁ'%cﬁeéﬁtﬁnéﬂrrwmﬁﬁl td9 st em

Camt e unPBREdRe ttsletaﬁgt?@ calls i Witk BRERE AP Hod RICHATETC O

advi se thﬁchﬁti‘ﬁgel h E&ﬁb&o%a&ttel‘éﬂﬁeﬁé ARGk Afd i Vutgsidpefine of the

renote unit wh home unit has”an incomng |1 ne connectable to a

t el ephonecdigicseable ﬁmh Bﬁeﬁm geiwgklandehe eametetalit kast oliae coniievtatde toet wor k
and the renote unit has a line connectable to the Internet network, wherein
the hone thei Internet prateorl; whetainvthedhomie! unidi iseoperdbleo te Horwarde callst on t he
incomng Line to the ont act, nunber ,and/or ].nternet address of th rem)te

unit on tfigected Joi thg home Wléqlhéhq incoming Hae \{orthe remote unjt gn;ithe,

accordi ng to Cl n.t one unit has a switch to enable or

di sabl e cHftE0 %&aﬁﬂg\’fn neayg gyst em according to Claim16 or 17,
wherein the honme unit is pI’OVI ded with a ring detector to detect incom ng
calls. 19. A systemaccording to any one of Clains 16 to 18, wherein the
home uni tig.s pAGyisted avédrlingtooClailork wiedres the Koiné ahfttasvhewiteh k¢! ephone
connected to the hone unit is off the hook and, in response to said

det ect i orenable 6ndisable callforwarding.he renote unit.

19. A system according to Claim 17 or 18, wherein the home unit is

provided with a ring detector to detect incoming calls.

20. A system according to any one of Claims 17 to 19, 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.
21. A system according to any one of Claims 17 to 20, wherein the home
unit is connected by the incoming line and the outgoing line to respective

public switched telephone networks (PSTN).

22. A system according to any one of Claims 17 to 21, wherein the remote

unit is connected to a PSTN.
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17 20. A system according to any one of C ai the

honme "unit is connected by the inconing line and th oih | ine to
respective public switched tel ephone networks (PSTE!IT“ mﬂuuﬁﬂ em
according to any one of Clains 16 to 20, wherein t N [

connected to a PSTN. 22. A systemaccording to any one of Clains 16 to
21, wherein a dedicated server is provijged havi ng -one PSTN connection to
contact the renote unit upon a call being forwarded to the renote unit.
18 23.  A28yst drsystenr aticogling taany ane off Claims 18 to722, ovlrereinym dedicated

dedi cated server is provided havin ne PSTN connectign to contact the
remot e uni senssis proyided 'Wwoﬂépﬁgﬁé%@@ﬁéo P@H’@PEa'lfn‘ieF‘?Ote unit upon

a call being forwarded to the remote unit.
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