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phony via a conbination of circuit switched public tel ephone systens
and packet based digital systens. Tel ephony, which nmeans "renote sound
transm ssion' has been available for about a century. Public conpanies,
usual ly regul ated and taxed by government agencies, provide wiring to

t el ephonTFITUE OFTEHE INVENTI®NSe or own a Tel ephone, and provide swtching
equi pnrent allowi ng any pair of Tel ephones to be connected together for

conmuni cation. A TSYSTEMANDKPRPARATYSFORITECECOMMURICATHON | oudspeaker,

plus a keypad or a rotary dial for specifying which second Tel ephone the

cust oner gATRGROUND OF PHEIRVENTION The gl obal network for this type of
tel ephony 1s knowmn as the Public Sw tched Tel ephone Network ("PSTN').
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digital informtion, transmssion may 1 n part be via digit ?%nals

I nst ead ﬁgﬁtgga Bk Birtdit dwitched dubht iHone\w | S
char act e?gllge y antl nuﬁ%‘s‘,’_“?& nt to pol ntducorrrirﬂ%hs cation bet V\'/‘edé\ﬁéeg% users.
Cel [ ul ar b@“a@&gyﬂ&?ﬂﬂs‘varl ant of PSTN. Communi cation between a Cel | ul ar

Tel ephone™and Tetwork is wireless, . a'nd may be analog or digital, but
T RN e e R ol AR Gl 1
" about a century. Public companies, usually regulated and taxed by govemment
agencies, pravide wiring to tel_ephone customers, who lease or own a Telephone, and
provide switching equipment allowing any pair of Telephones to be connected together
for communication. A Telephone includes a microphone aﬁd a small loudspeaker, plus
a keypad or a rotary dial for specifying which second Telephone the customer wants to
be connected to. The global network for this type of telephony is known as the Public

Switched Telephone Network ("PSTN"). Lately, F;STN has been expanded to camry
facsimile messages and other digital information, and transmission may in part be via
digital signals instead of analog, but the network is still circuit switched, which is

" characterized by continuous point to point communication between end users.

Cellular telephony is a variant of PSTN. Communication between a Cellular
Telephone and the network is wireless, and may be analog or digital, but inside current
networks circuit switching is used for connedtions.

The Intemet is a Packet Based Digital Network (*PBDN*), which offers high

_ capacity and low odst transmission of digital information. In‘the mid 1990's, enthusiasts



capacity and |l ow cost transm ssion of digital information. In*the md
1990' s. enthusiasts WO 01/ 20890 PCT/ SE0O0/ 01406 2 started making voice
connections between conmputers connected to the Internet, usin m cr ophones
and | oudspeakmnessoonnected to the conputers, and softmareP?Bsﬁ@Qémﬁhe
conputers converting a voice streaminto digital packets transmtted over
the Internet and back into a voice stream This was the first form of what
is called Internet Protocol telephony &'IP t el ephony”). Software for

t'el ephony via conmputers on the Internet“is readily available today. This
type of voice connection can, however, only be used between conputers that
are conne tﬁg to,the Lnternet.before the voice conngfe'
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transmts the vojce dataygackets via the Internet to anot her Network
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converted back to voice signals for the PSTN. This type of |IP tel ephony
requi res Bagdly availablefpday othis tipelaf vgicengnpaetion canghoweven enlybeysadi ty may
be inferior to circuit switched anal og tel ephony, but the cost is |ower
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Land et at. gives a conprehensive )
set up.

Another form of IP telephony is used for toll bypass, i.e. to reduce the cost of
long distance calls. There are numerous providers offering reduced long distance rates
by routing the long distance portion of a call over the Intemet. Network Gateways are
used as intermediaries between a PSTN and a PBDN at both the calling end and the
receiving end of the connection. A customer uses an ordinary Telephone, but dials via
a suitably located Network Gateway, which packetizes the voice signal and transmits
the voice data packets via the Internet to another Network Gateway close to the called
party. There the packetized voice data are converted back to voice signals for the
PSTN. This type of IP telephony requires a rather cumbersome dialing sequence, .and
the voice quality may be inferior to circuit switched analog telephony, but the cost is
lower than for ordinary long distance calls.

U.S. Patent No. 5,751,706 issued to_Land et al. gives a comprehensive
description of the present state of the art of telephony gateways between PBDN and
PSTN.



description of the present state of the art of tel ephony gateways between
PBDN and PSTN. WO 01/ 20890 PCT/ SE0O0/ 01406 .3 Standards for IP tel ephony,
such as H 323 fromthe International Tel ecommunication_Union 5 | TU') and
Session IWO®M8%zat i on Protocol ("SIP') fromthe |nter REVSENPMBering Task
Force ("I ETF"), are under devel opnent. Early versions have been defined
and continued work is in progress. However, current |IP tel ephony

equi pnent, both end user equi pnent az?j gat eways, currently show poor
conpatibility. Future inproved standards and better conpliance wl|
hopefully renmedy this problem The |ack of conmpatibility, and also limted
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service providers, have often forced providers fo have their own Network Gateways at :

both ends of a call connection. Known systems for ll;’ telephony are thus often limited

to communications between initiators and receivers using Network Gateways operated

by a specific IP telephony provider. A single Network Gateway can handle only a

limited number of simultaneous telephone calls, so prior art IP telephony systems are

limited by the investment in Network Gateways, both in its geographic coverage, and in

its capacity in each geographic area.

Thg next step in the evolution of IP telephony will utilize new technologies for

fixed high speed Intemet connections, such as cable modem or Digital Subscriber Line

("DSL") connections. These technologies will spur the development of special IP

telephony apparatuses (“IP Telephones®), which will remain connected to the Internet at

all times. A telephone connection between two comﬁatible iP Telephones will be via

packetized digital voice data directly over the Intemet. Network Gateways are thus not

required fpr direct connections, but cails between an IP Telephone and a Telephone

connected to a PSTN will require a Network Gateway located close to the called



packetized digital voice data directly over the Internet. Network Gateways
are thus not required for direct ‘connections, but calls between an IP

Tel ephone and a Tel ephone connected to a PSTN will require a Network

Gat eway | ogdloggessd 0se to the call ed WD 01/ 20890  PCT/ SE0QRFIA¥RI0/01406

Tel ephone. The Network Gateéway and the | P Tel ephone nust use the sane IP

t el ephony standard and be conpati ble. This known systemfor |P tel ephony
thus suffers fromthe sane Iim'tationi as any system based on Network

Gat eways when the | P Tel ephones are used for connections with ordinary
Tel ephones connected to a PSTN. SUVWARY OF THE INVENTION It is a main
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t el ephony does equir ways 1 n the system It is a
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packet b "t el ecommuni cati on networks. These objects are achi eved by a

system for tel ecomunication, which includes nultiple telecomunication
apparatuses adapted to Initiate and receive calls, where each

t el ecomrgruﬁﬂkh%'g%mﬁaﬂ udes a first port to connect the

~ Itis a main object of the present invention to provide a system for all purpose IP
telephony which _does not require Network Gateways in the system.

It is a further object of the present inventior; to provide an IP telephony network
based on a system of distributed gateways, which are included in IP telephone
appqratuses for receiving and initiating calls by users of the system, so the capacity of
the system will grow automatically with the number of users.

It is a still further object of the present invention fo provide a telecommunic;ation
apparatus for initiating and recelving voice and data calls, which includes a gateway
between circuit switched and packet based telecommunication nefworks.

These objects are achieved by.a system for telecommunication, which includes
multiple telecommunication apparatuses adapted to initiate and receive calls, where
each telecommunication apparatus includes a ﬁrst port to connect the

' telecommunication apparatus to a circuit switched telecommunication network, a
second port to connect the telecommunication apparatus fo a packet based

telecommunication network, and gateway means for establishing a path between the



t el econmuni cati on apparatus to a circuit switched tel econmuni cation
network, a second port to connect the tel econmunication apparatus to a
packet based teleconmunication network, and gateway neans for establishing
a path beMQMaR08he W 01/ 20890 PGI/ SEOQ 01406 5 first PEFE@MHMhe second-
port. inside the telecomruni cation apparatus in response to a request

| mbedded in an incomng call request fromthe packet based

t el econmuni cati on network, whereby th8& tel econmuni cati on apparatuses can .
serve as part of a distributed gateway system between the two networks. In
t he description below, the term' Gateway Tel ephone’ is used to describe a

t el econficst pod@end the:sgeond pod inside thedelecommamication apparateisdit responsectata on
according to the Invention. Additional objects and advantages of the

i nvent i cequest imbieddedin droincoming cali request friva thel paciet pasedh Whi ch f ol | ows, and,
in part, will be obvious fromthe description, or may be |earned by

pract i cteledommunicatioametwork, ihereby thiedelecbinfuNicalion BbpBRdkAlcEn $8Re as
acconpanyi ng draw ngs, which are incorporated in and constitute a part of

t he spepaitiofadistributed gatewaysystemibetveaths twd networksiventi on and, toget her
with the description, serve to explain the principles of the invention.

FIG | is a mmewedumbnmew,mteﬁhemmagm&bme%&rsemt@awﬁhm to a

preferred enbodi nent of the invention. Fl 2 is a block diagramfor a

Gat eway teledoehunication @ppaiatits foPuse i £5yRitérR for telsbeAmmItatien aéddrdihg Nt i on for

use in the tel ecommunication system shown in FIG 1.
the invention.

) ' 1
Additional objects and advantages of the invention will be set forth in part in the
description which follows, and, in part, will be obvious from the description, or may be

leamed by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of -
the specification, illustrate embodiments of the invention and, together with t'he
description, serve to explain the principles of the invention.

FIG.1isa bloék diagram for a telecommunication system according to a
preferred embodiment of the invention.
| FIG. 2 is a block diagram for a Qatewy Telephone according to a preferred
embodiment of the invention for use in the telecommunication system shown in FIG.1.

FIG. 3 is a prospective view of a Gateway Telephone according to the

embodiment of FIG. 2.



FIG 3 is a prospective view of a Gateway Tel ephone according to the

enbodi nent of FIG 2. WD 01/20890 PCT/ SE00/ 01406 6 DETAI LED DESCRI PTI ON OF
PREFERRED EMBODI MENTS Reference will now be nade in detail to preferred
embodi nent swo#1/24880 i nventi on, exanples of which are il | uSROTAES01406 t he
acconpanying drawings. FIG 1 is a bl ock diagram show ng a tel econmuni cation
system 1000 in schematic formaccording to a preferred enbodi nent of the
invention. A nunber of Gateway Tel ephoges 200, such as 200', 200", 200",
are connected to a Packet Based Digital Network ("PBDN')100, such as the
Internet Ordinary |IP Tel ephones 190 may al so be connected to the sane PBDN

100. Gat eWGTAILERDESCRIPTIGNORPREFERRED EMBODIMBENTSO t he
t el econmuni cati on system 1000 are al so connected to the PBDN. Each Gat eway

Tel ephone 200" Ref2dérice v 6ibw besmadls in detaid kcprefbricel embBbdimentsfithe HREntion
Tel ephone Network ("PSTN') via respective tel ephone |ines 150", 150", 150"

and is a exanpiesiobwhichare illustratedds the/scodmpanymgididwingsat hs i n each Gat eway
Tel ephone 200', 200", 200'" according to the preferred enbodi ment of the

i nvention rrakeFle:qmrﬁlﬁdédiamaﬁpgﬁv\me%abab&aamhi&a&&??h&n%bb% PSTN. - Wen

a user of a Gateway Tel ephone 200", i ch may be based in Boston, MA ,

USA, want schematiciorn actstingds alpisfefre@ dnbddimamiring 'nGEhﬁd/ifi.y e 200",
which my be located in S?ockhol m Sweden, the use'r eys |¢1Et6 e ﬂlalgital

e, o farelpaemak 0 hiare om0 PR HNTR PRIRERY

address Pigitay Nefivaik FPBEIN®)00, such as the Intemet. Ordinary IP Telephones 190 may
also be connected to the same P_BDN 100. Gateway Location Servers 300', 300"
belonging to the telecommunication system 1000 are also connected to the PBDN.
Each Gateway Telephqne 200°, 200", 200™ is also connected to a Public Switched
Telephone Network ("PSTN") via respective telephone lines 150", 150", 150" and is a
subscriber to its respective PSTN. Gateway paths in each Gateway Telephone 200",
200", 200™ according to the preferred embodiment of the invention make
communication possible between the PBDN and the PSTN.

When a user of a Gateway Telephone 200", which may be based in Boston, MA.,

USA, wants to place a long distance éall to another Gateway Telephone 200", which
may be located in Stockholm, Sweden, the user keys in the digital address, e.g.
“johan.lind@lindware.se" on his Gateway Telephone 200' keypad, or he may use a
short code to input the digital address from an address memory in his Gateway
Telephone 200". The digital address is the address to the called IP Telephone from the

PBDN side and complies with the IP telephony standard used. If the IP telephony



Tel ephone 200'. The digital address is the address to the called IP

Tel ephone fromthe PBDN side and conplies wi.th the IP tel ephony standard
used. If the IP tel ephony WO 01/20890 PCT/ SEQ0/ 01406 7 standard SIP is
used, the YWROW08A0 address will look similar to an ennil|l PEkPEI8GI40Es shown -
above. Software and hardware in the calling Gatemay-TeIephone 200" resol ves
the actual |IP address by a Domain Nane Service ("DNS') | ookup, or by
sending the request to a proxy server pn the Lnternet, which does the IP
address resolution. DNS | ook-ups and proxy servers are conmon parts of the
Internet. The call set-up request is then passed to the dialed Gateway

ot vor k. ST I Bt e diich Qireg wilod BirlEtio Gt fuded. 8 ghiy "'

confirm tygyeal | set-up, and a data stream containing digital voice packets
will be set up dlrectly or via one or several proxy servers in the -

Tel ephone 190 Snar i fBwRledf Bie califo Gelsiuinertene 0l resoles e, - 2o any
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s the | EBREB RO SoRGE 8 e Bteroe whish dies i I adpss e iy 25" BNS Cat oy
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Nt oor " b RSN 55 td aied Halows) Telbphone 200 dired y%rlv?é’oné“o}- more proxy ' "9 "
servers in the Internet network. If the dialed Gateway Telephone 200" is available, it
will confirm the call set-up, and a data stream containing digital voice packets will be set
up directly or via one or several proxy servers in the Intemet.
This is the same process for Intemet based calls used by any IP Telephone 190
now being contemplated. A Gateway Telephone 200 acts as any other IP Telephone
190 as long as calls are made between Intemet based apparatuses, and calis may be
made frorn a Gateway Telephone 200’ to any other IP Telephone 190 connected to the
Internet, and vice versa, as long as the IP Telephone 190 uses the same IP telephon'y' '
standard as the Gateway Telephone 200.
The preferred embodiments of the present invention make it possible for a
Gateway Telephone 200 to also make telephone calls via the Intemet to parties who
only have PSTN Telephones 170, without relying on Network Gateways in the network.
A user of a Gateway Telephone 200’ may, for instance, want to call a PSTN subscriber
in Stockholm, Sweden who has a Telephone 170™, but is not connected to the Intemet.

An unrelated Gateway Telephone 200™ registered as an intermediary Gateway




A user of a Gateway Tel ephone 200" may, for Instance, want to call a PSTN
subscri ber in Stockholm Sweden who has a Tel ephone 170"', but is not
connected to the Internet. An unrelated Gateway Tel ephone 200 egi stered
as an | nt ewoetzossyy Gat eway WO 01/ 20890 PCT/ SE00101406 8 PR %%‘ﬁ@‘, | ocat ed
in Stockholm Sweden, would then be asked to call the desi red party at
PSTN Tel ephone 170"' on the local PSTN via its line 150'" to'set up a PSTN
tel ephone connection. If the PSTN Tel eghone 170"' responds by being taken
of f hook, the call wll be accept ed, and software and hardware in the
Internedi ary Gateway Tel ephone 200"" w Il conplete the connection, using

I ts buil tI"el heAé, dGted M StobkhdhASweden, Wistid tHel BePadken t5'2aiNheRIckingd Gat eway

Tel ephone 200 accordrng to preferred enbodi ments of the invention includes
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tel epEones practice, many users wll not wa y Lraft
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Gat eway '{ﬁéﬁp é},g gital address w | autorratically be listed in a
Gat eway Localion rver 00. The Gateway Location Server 300 will also be
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t enpor ar '.Av‘énu&?‘ﬁ%iudéé’ LGetSwél between the PBDN and the PSTN it is connected to, and
all Gateway Telephones are functionally mterchangeable. so any of them could serve
as an Intermediary Gateway Telephone 200 for calls to PSTN telephones 170. In
practice, many users will not want third party traffic via ﬁeir Gateway Telephones 200,
and some users may also be excluded for confidentiality reasons. Only a few percent
of the users will accordingly have their Gateway Telephone 200 registered as an
Intermediary Gateway Telephone. When a Gateway Telephone 200 is registered as an
Intermediary Gateway Telephone, its digital address will automatically be listed in a
Gateway Location Server 300. The Gateway Location Server 300 will also be notified
automatically when the PSTN interface in a registered Intermediary Gateway
Telephone 200 is busy (“off hook*), which makes it temporarily unavailabie as an
Intermediary Gateway Telephone.

The selection of an Intermediary Gateway Telephone 200™ and the request for

connection o a PSTN telephone number are made automatically: by dialing software in

the calling Gateway Telephone 200'. The caller just enters the country code, area



I nternedi ary Gateway Tel ephone. The selection of an Internediary Gateway
Tel ephone 2001" and the request for connecti-on to a PSTN t el ephone nunber
are made automatically. by dialing software in the calling Gateway

Tel ephondVQOIRI80The cal | er just enters the country code‘,’cré&@g(“w 01/ 20890 .
PCT/ SE00/ 01406 9 code, and tel ephone nunber for the called PSTN Tel ephone
170'" on the keyboard of his Gateway Tel ephone 200', e.g. "+46-8-12345678"
fora call to Stockholm Sweden. He ngy also enter it from nmenory by
dialing a short code if it is a frequently used nunber. The dialing
software in the Gateway Tel ephone 200' recognizes this as a PSTN nunber,

and for waﬂﬁl,SarfdheleEndme Mihberforthd ¢altdd PSTN Teldphons 170 ahithekéydodfi of300.  To
find the Gateway Location Server 300"' closest to the-party to be call ed,

the Gahpveatewal TeltpRene’f6D, 615" +46:871 2345678 €foR & call &8todkIRAIM, SRadémc! udi ng

the country code or country plus area code (for exanple,

"si p46. PRt mayales ‘ehter itdfonPm dialind- 8 SRhbit eBdSHitI€ A fliequedia: A DNS | ook
up can then rteturn the actual I P address to the Gateway Location Server

300" ", lh@niﬂ@i‘. Cthé ilingiédfiware fthE Ghitews) TEIBPRGheSOY' récdbfizes Hkgad gauest for

the call set up. The "Gateway Location Server 300"" forwards the call
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_Location Server in Sweden). A DNS look up can then return the actual IP address to

the Gat;away Location Server 300", to which the calling Gateway Telepﬁone 200' sends -

the request for the call set up. The Gateway Location Server 300™ forwards the call

set-up request, which includes the PSTN telephone number, to a registered

Intermediary Gateway Teléphone 200" close to the called party. The Intermediary

Gateway Telephone 200™ then dials the requested telephone number on its PSTi\'l line

150™ to set up a connection with the caller at Gateway Telephone 200’ on-the PBDN '

side. A path for a media stream (typically for voice) is created inside the Intermediary

Gateway Telephone 200™ between the caller at Gateway Telephone 200° on the PBDN

side and the called party at Telephone 170™ on the PSTN side. The Intermediary

Gateway Telephone 200™ converts the digital voice packets from the PBDN side to

analog voice signals for the PSTN side, and vice versa.

Note that the Gateway Location Server 300™ is not connected fo a PSTN, so it is

not a Network Gateway, and it does not have to pass the communication data stream



side and the called party at Tel ephone 170" on the PSTN side. The
Internmediary Gateway Tel ephone 200'" converts the digital voice packets
fromthe PBDN side to analog voice signals for the PSTN side, and vice
versa. Not gyg fipbssdohe Gateway Location Server 300"' is not PEOSELMYS (o
PSTN, so it Is not a Network Gateway, and it does not have to pass the
communi cation data stream WO 01n0890 PCr/ SEQOro01406 10 for the tel ephone
call. No central Network Gateway is reqﬁ’red. The Gateway Location Server
300"" facilitates the call set-up, and SO maintains contact with the
Internediary Gateway Tel ephone 200"' for the duration of the call, so it
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via an | nt?r di ar Gateway Tel ephone. |.n a. preferred enmbodi nent of the
i nvent i onTeIMAUSEH thedntepnediarySateway Jielephopa 208 fordts sepvie? 8888 i nconi ng
tel ephone calls on its PSTN |ine 150. A potential custoner for the Gateway
Tel ephone!"enediay, Asds sommonian the infgmet Hhe call setapand mediajsiteammay
tel ephone 170. The Gateway Tel ephone 200 can_then be used for receiving

t el ephoneP@3F PRE oF 3avieral Praysesrers hetwesnithe callino GatewaysTelaphone 200° apd he

exi sting old -
J Intermediary Gateway Telephone 200™. The calling Gateway Telephone 200" does not

have to be registered as an Intennedialy Gateway Telephone, but can be any IP
Telephone 190 conforming to the protocol used for connectiﬁg via an Intermediary
Gateway Telephone.

In a preferred embodiment of the invention, the Gateway Telephone 200 is also
capable of receiving incoming telephone calls on its PSTN line 150. A potential
customer for the Gateway Telephone 200 can be assumed to already have a PSTN line
150 and a telephone 170. The Gateway Telephone 200 can then be used for receiving
telephone calls from callers on the PSTN using the customer’s already existing old
telephone number.

In another preferred embodiment of the invention, a normal PSTN Telephone
160'is also connected directly to the Gateway Telephone 200. The Telephone 160 can
serve as a handset device for the Gateway Telephone 200, but more importantly, it can
serve as a back up device, capable of placing or receiving calls over the PSTN. For

such purpose, the Gateway Telephone 200 must assure that the Telephone 160 is



t el ephone nunber. I n another preferred enbodi nent of the invention, a

normal PSTN Tel ephone 160'is al so connected .directly to the Gateway

Tel ephone 200. The Tel ephone 160 can serve as a handset device for the

Gat eway TOYQRMREH® 200, but nore inportantly, it can serRGH/SEVEIBECK up

devi ce, capable of placing or receiving calls over the PSTN. For such

pur pose, the Gateway Tel ephone 200 nust assure that the Tel ephone 160 is WO
01/ 20890 PCT/ SE00/ 01406 11 directly qqnnected'to the PSTN |line 150 (e.g., .
via a relay) whenever the Gateway Tel ephone 200 or the | P tel ephony system
Is out of order. In a further preferred enbodi nent of the invention, the

Gat eway Eﬁé&p%ﬂﬁe&é@m the PETNlirfe? ?gbqeeg W'a%%%?ﬁvbéﬁée\’gﬁgﬁe:éﬁﬁ;yagg whet her

it is nore economcal to placea to a ver the

PBDN or ‘#élbﬁﬁédé’z@’&rth&m mng@sﬁﬁﬁ?ﬁﬁg 2 . 150. For a local call, it

I's normal |y nore econom ca o Vvia I"'ine 150. In a still further
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Servers 300 are also used to optimize call routing to PSTN telephone numbers now
having a Gateway Telephone 200. If the Gateway Location Servers 300 register the
PSTN telephone numbers for the registered Intermediary Gateway Telephones 200,
then—when receiving a request for a PSTN connection— the Gateway Location Server
300 can detect that the requested PSTN telephone is available via the PBDN and place
the call directly to the Gateway Telephone 200 via the PBDN without passing the
PSTN. As a consequence, registered users will be able to receive telephdne calls on
their Gateway Telephone;s 200 via the PBDN even when the calls are initiated using
their PSTN telephone number instead of the digital address. This is an advantage
during a transfer period when the digital address of the Gafeway Telephone 200 may
not be known to potential callers. This service may be extended to also include users
having other IP Telephones 190 and a PSTN telephone number. Such users can also
be registered by the Gateway Location Server 300 so that calls to such registered
PSTN Telephone number can be directly routed fo their IP Telephone instead of being
routed over the PSTN.




their PSTN tel ephone nunber instead of the digital address. This is an
advantage during a transfer period when the digital address of the Gateway
Tel ephone 200 may not be known to potential callers. This service nay be
ext ended t owelosmespecl ude users having other | P Tel ephonespdBsEcontsoas PSTN

t el ephone nunber. Such users can also be registered by the Gateway
Location Server 300 so that calls to such registered PSTN Tel ephone nunber
can be directly routed to their |IP Tel ephone instead of being routed over
the PSTN. WD 91/20890 PCT/ SEOQQ' 01406 12°A Gateway Tel ephone 200 according
to a preferred enbodi nent of the invention wll be described below wth

Tel ephone 200, SiefirETelsphorie 200 fcoidifla §3 8 piefkira sifBocfhentiat s ysHich
cont ol | it deschiod belt i PRRGBRETIT bR 2 §iES. Bz P OlAE GaoGiilepor
connect | ot GERHRRorrotS 2005 FIe'd B anreienve et U oo Notwor k
bSTN 11 ne- 150, T PRIy TRPheBs 20838 nlltnh Fork SomprerdeliavshiBarvar ° °
por sonal  COBRRATS ZRpERlREEY oSty convehiehal sbvers Thedarwarincies maiosor
253, cont PUTHEE BYPRRNEOR. FIGKHE RISRALIEAL ) Wil arertg 12 Rhdnnacionke.
Gat cviay 80 S6Re Juaties 518 ool ATBR NeHG K AN HATIANARGOTIChi ne.
andfor an, olsa8"80%ith a port 252 for connection to a PSTN line 150. Usually, but not
- necessarily, the hardware will also include PC interface components 260 with a port
262 for connection of a Personal Cc_omputer 180 (FIG. 1), and interface components 270
with a port 272 for connection of an external PSTN Telephone 160. A circuit
connection 253, controlled by a power sensing device (e.g., a relay), may also be
included so ports 252 and 272 can be interconnected automatically if the Gateway
Telephone 200 loses power. A port 274 for a Facsimile machine and/or an Answering
machine, as well asa port 276 for a SmartCard reader may also be included.
The hardware also includes user interface components 230, such as a display
panel 232 and a keyboard 234, as well as built-in audio components 240, such as a
handset (not shown), and/or a headset 244, and a speaker phone 246.
Finally there are a Central Processing Unit ("CPU") 280 with memory and logic
components, and a Digital Signal Processor ("DSP") 290. The functions of the DSP
290 can also be performed by the CPU 280, if the CEU 280 is powerful enough.



machine, as well as a port 276 for a SmartCard reader may al so be incl uded.
The hardware al so includes user interface conponents 230, such as a display
panel 232 and a keyboard 234, as well as built in audio conponents 240,
such as a WOaMSW (not shown), and/or a headset 244, anBCHSEMEKOEr phone -
246. Finally there are a Central Processing Unit ("CPU') 280 with nmenory
and | ogic conponents, and a Digital Signal Processor ("DSP') 290. The
functions of the DSP 290 can also beqgerfornmed by the CPU 280, if the CPU.
280 i s powerful enough. . WD 01/20890 PCT/ SEOQ 01406 13 The digital
interface 210 may be either an Ethernet Connection, or a Cable Mdem or a

DSL Mbdem  orTheodigital interfacel219amaypiie bithdranl Etiemhet GConNedtion! o & CibleCt her
interfaces for fixed connection to a PBDN are al so possi ble. The anal og

i nt er f acModé&m, ariaDSL Modempat suyersl ofithese Ah\RARCiUHEd R URrsatity. Sater and t he
DSP 290,. executes the line seizure, dialing, and detects incomng ring

si gnal s. intePfaces forfired conrection toya PBDN dré st ussibid?STN t ransni ssi on and the
digital PBDN connection over the same cable, but that makes no functional

di fference t hecarfaiut) interfate 250 blSpts MeaEIG sighials befideh the fF@‘IWS%%i{ %%IL

connections (the splitter-less type), the Digital interface 2 t he

Anal og | aridthbDSP 290, exeeutds URFlineschARe) Alng, A détaesﬁﬁmﬁgfhhﬁ si}gﬁg , user

i nterface conponents 230 include an LCD panel 232 for ay o addr esses

and nes mewﬁﬁmmeagﬁmﬁthéeﬁéwapsmmxﬁﬁmim&mb?@gfﬁsbﬂ' as an

al pha-nuneric keyboard 234, possibly wth function key rapi d i nput of

certai n connection over the same cable, but 1_:hét makes no functional difference to
embodiments of the invention. For certain forms of DSL connections (the splitter-less
type), the Digital Interface 210 and the Anélo§ interface 250 are directly connected to-
the same cable. | _

The user intel:faoe components 230 inciude an LCD panei 232 for Qisplay of
addresses and messages from management software 470 as noted below, as well as
an alpha-numeric keyboard 234, possibly wnth function keyé for rapid input of certain
commands. | |

The audio components 240 inclu_dé a speaker phone 246 and a telephone
handset (not shown), or rely on an external Telephone 160 connected to port 272 for

 the local interface 270 fo allow voice communication. A port 242 is also included fc;r a
headset 244, which is a handy device, even if |t iS not required.

Except for the analog PSTN interface 250, which may already be included for
other reasons, the gateway function built into each Gateway Telephone apparatus 200
does not require any separate hardware. The voice and data stream path between the

PBDN port 212 and the PSTN port 252 is opened and controlled by software executed



commands. The audi o conmponents 240 include a speaker phone 246 and a

t el ephone handset (not shown), or rely on an external Tel ephone 160
connected to port 272 for the local interface 270 to allow voice

comuni catwegizedeeoort 242 is also included for a headsetPCREMIGL s 4
handy device, even if it is not required. Except for the anal og PSTN

I nterface 250, which nay already be included for other reasons, the
gateway function built into each Gatewgy .Tel ephone apparatus 200 does not
fequi re any separate hardware. The voice and data stream path between the
PBDN port 212 and the PSTN port 252 is opened and controlled by software

execut ed jHehd &P arid the B€19204.4Phe %vé&iédﬁ%bﬁamd‘dﬂﬂl efd0. The

conversion of analog data Into digital packets ital packets into

anal 09 dair digitdaQlt ik ahBlg Rt 8 BdcTlbrigFieR Y the CFEPEB0 ARPHBSP

sof tware cont oftware 4 | I's stored™ n non-volatile nmenory

units, irfg E% Ial software for control of user interfaces 410,
rs?ﬂﬁél 8’8 . .
for securrty tunctions , for comrunication protocols 440, for |ow | evel

comruni cati on Sdamraré‘ﬂﬁb fvﬂﬁcﬂs%? "ﬁ@@ﬁ-‘gﬁﬁi‘{éﬂg&'@@%r i }ﬁfbﬁﬁ@é sof t war e

handl es cal |l set-up and nmanag managenment 470 of
the Gat evidhh

di spl ay pangﬁﬁﬁg??%aﬁg?%r (%Bg?n%e} E‘%%%?@g&’?%%@g@%n ‘int g(raf acé
200: 21 AR fogE 0, T P o 435 o
distrib Ut&gcgé?ﬁr@'%ﬁ. SAdditioRal Lw htanﬁle§tc§ﬁ gg{-lg]? aﬁ&’ Fnénggement 420 and the -
overall management 470 of the Gateway Telephone 200.
The user interface software 410 controis the display panel 232, signals from the
keyboard 234, the PC command interface 266, and address lists stored in memory.
The call set-up and management soﬂwafe 420, as well as the software for
control of the overall distributed gateway system, follow the standards for IP
Telephony, number plans, authentication, billing, and other related areas set by the
IETF and the ITU. Only minor extensions and additions to existing standardized
protocois are required to realize the distributed gateway system according to the
embodiments of the invention. |
The software supporting the path for the media stream between the interface for
the PBDN and the interface for the PSTN is ba§illy thé same software that is used in
any ordinary IP Telephone 190 to handle the media stream between the PBDN
interface 210 and an interface 240 to an analog voice device, e.g. a telephone handset.
Allowing such soﬂwa!'e to instead handle the media stream between the Digital
Interface 210 to the PBDN and the Analog Interface 250 to the PSTN makes it perform



Tel ephony, nunber plans, authentication, billing, and other related areas
set by-the |1ETF and the ITU Only m nor extensions and additions to

exi sting standardized protocols are required to realize the distributed
gatevay sysomesmccording to the enbodinents of the i nvBRVSEO4Phe sof t ware
supporting the path for the nedia stream between the interface for the
PBDN and the Interface for the.PSTN is basically the same software that is
used in any ordinary |IP Tel ephone 194-to handl e the nedia stream between -
the PBDN interface 210 and an interface 240 to an anal og voi ce device, e.g.
a tel ephone handset. Allow ng such software to instead handl e the nedia
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performing the functions without further detailed instructions.
| Thg security software 430 handles user identification input, e.g. Smart Card _
input, cwptogéphy,'and key man'agement, if used. | |
Communication Protocol software 440 handles standard IP protocols, such as
. TCP/IP, UDP, and RTP/RTCP.
The low level _communication software 450 can include standard code for
Ethémet and USB drivers, and for cable or DSL modems if used.
The signal processing software 460 is standard software for voice compression
and de-compression (“CODEC*), silence handling, DWF detection and generation,
echo cancellation, packetization, jitter buffer and lost packet handling. Optionally it may
also include known software for control of the speaker phone 246, voice generation, or
voice recognition, video oompressionldecoﬁpression, FAX and modem modulation,
volume control, and tone control.

The management software 470 is a real time operating system, pfwhich there

are several commercially available. This may be extended with functions for



TCP/ 1 P, UDP, and RTP/RTCP. The |ow | evel conmunication software 450 can

I ncl ude standard code for Ethernet and USB drivers, and for cable or DSL
nmodens if used. The signal processing software 460 is standard software for
Voi ce conprwedi/2e8% and de- conpression ("CODEC'), silence hRGRSEOHGL40OT V-
detection and generation, echo cancellation, packe ization, jitter buffer
and | ost packet handling. Optionally it nmay also include known software
for control of the speaker phone 246, vqjgce generation, or Vvoice
recognition, video conpression/ deconpression, FAX and nodem nodul ati on,

vol une control, and tone control. The managenent software 470 is a real
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required f\Mﬂﬁ:&ﬁ R ' further elaboration. Al Gateway Tel ephones 200
in the teleconmuni 85%%@'%?921 em 1000 are- functionally interchangeable, so
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1000 are rfe%pﬁ'}o%reg.dTﬁes g.I {‘etwea&”.%%é&{;% of the network thus incréases with each Gateway
Telephone 200 addgd' to the system, and is not limited by the availability of pre-installed
Network Gateways, as in known systems for IP telephony. Even if only a small portion
- of the Gateway Telephones 200 in the system 1000 are registered as Intermediary
Gateway Telephones, the capacity of a distributed gateway system according to the
preferred embodiments of the invention will grow automatically as the size of the
system increases.
.The high reliability requirements of a PSTN telephone systérr'i can not be
expected to be fulfilled by an Intemnet b:_-.!éed telephony system, at least not in the near
future. A simple PSTN Telephone will work even during power failure, becéus'e it
receives power via its telephone line 150, while an IP Telephone requires power from a
wall outlet. -
Local calls to PSTN connected telephones dialed directly on an PSTN fine will
always be cheapgr than local calls initiated on the Intemet and bassed to the PSTN via
a gatev\;ay. It is therefore reasonable to assume that users of Gateway Telephones 200

and other IP Telephones 190 will keep their PSTN subscriptions.



Gat eway Tel ephones, the capacity of a distributed gateway system accordi ng
to the preferred enbodi nents of the invention will grow automatically as
the size of the systemincreases. The high reliability re uirenEnts of a
PSTN t el epdommsmyst em can not be expected to be fulfil?gﬂgﬁvmgﬂ | nt ernet -
based tel ephony system at least not in the near’ future. A .sinple PSTN
Tel ephone wi Il work even during power failure, because it receives power
via its telephone |ine 150, while an 4P Tel ephone requires power froma
wal | outlet. Local calls to PSTN connected tel ephones dialed directly on an
PSTN line will always be cheaper than local calls initiated on the
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to assunme that users of Gateway Tel ephones 200 and ot her | ephones 190
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A Gateway Telephone 200 can then, even When the Telephone 160 is used,

automatiwlly place ou{going local calls directly over the PSTN line and outgoing long

distance calls over the Intemet. Incoming calls can also be picked up by the Telephone

160 or by the Gateway Telephone 200 directly, independently of whether the calls

come via the PSTN line 150 or the intemet.

If either the Intemet or the PSTN is out of order, the Gateway Telephone 200

can detect the fault and select the working network for placing calls, thus giving the

user a back-up telephone channel. During a power failure, the port 272 for the

Telephone 160 will be automatically connected to the PSTN line 150, e.g. by a relay

making a circuit connection 253 between the port 272 for the Telephone 160 and the

port 252 for the PSTN line 150 when the Gateway Telephone 200 is without power.

The Telephone 160 can then be used for regular PSTN telephony in the same way as

before the Gateway Telephone 200 was installed. A user ofa Gateway Telephone 200

with a Telephone 160 connected will thus have a very reliable telephone system.



di stance calls over the Internet Incomng calls can al so be picked up by
the Tel ephone 160 or by the Gateway Tel ephone 200 directly, independently
of whether the calls cone via the PSTN line 150 or the Internet. If either
the Inter n%\b&hﬁy&e PSTN i s out of order, the Gateway Tel pphrsrev/edfid can
detect the and sel ect the working network for pl acing calls, thus
giving the wuser a back-up tel ephone channel. During a power failure, the
port 272 for the Tel ephone 160. will be automatically connected to the PSTN
I'ine 150, e.g. by a relay making a cirtit connection 253 between the port
272 for the Tel ephone 160 and the port 252 for the PSTN |ine 150 when the
Gat eway Tel ephqpe 200 i.s vmth ut power... The Tel ephaone 160 can then be used
for regul ar PSPRNE" aneewith-gmbadimepts pfdhe inventign. willbere| ephone
200 was instal|ed. A user of a_ Gateway Tel ephone 200 w th a Tel ephone 160
connect ed Uafi¢ MM%WW%W&%%WM%RBWS&M -em W 01/20890

PCT/ SEQQ' 01406_ 18 Ot her advantages, in accordance wth enbodi ments of the
i nvention, w | Th@Bvenlipnsoncems m@lenﬁmp@muﬁwm@sﬁmﬁaﬁﬂwﬁgyme of
the inventi on The invention concerns a systemfor |P tel ephony using

di st ri but isteasof Network Gatewaysofn apcampanceittcpreferted embedimentsrifdhay t h
preferred enbodinents of the invention, this is achieved by using Gateway
Tel ephone iveption, $his iachisved by using Gatewsp Tolephones 20Psonn bethiathebone of
the system |n accordance with enbodi nents of the invention, however, it
does not PSRN ard theRSEN as tre taskbpne nttheisystem. nlmamomcomﬂhmmommt eway

Tel ephones_200. The scope of the invention shall not be Iimted by any
specific g@tg,lm\ggmqn,thmever it does not require that all IP Telephones used in the system
must be Gateway Telephones 200.

The scope of the invention shall not be limited by any specific details in the
endosed drawings, nor by any speciﬁc term used in the ébove description of the
prefeired embodiments of the invention. The Intemet is used only as a well known
example, and thg invention is equally applicable to any other public or private PBDN,
such as other IP networks or Asynchronous Transfer Mode ("ATM") networks. The
descriptions referring to voice communication are also applicable to facsimile ér modem
communication and other types of communication carried over telecommunication
networks.

Although preferred embodiments of the bresent invention have been shown and
described, it Wil! be éppreciated by those skilled in the art that changes may be made in
these embodiments without departing from the principle and spirit of the invention, the

scope of which is defined in the appended claims and their equivalents.



encl osed drawi ngs, nor by any specific-term-used—in the above description
of the preferred enbodi nents of he Internet is used only
as a well known exanple, and thHI Mm\n HIIIHH vally applicable to any
ot her pubWO13089ri vate PBDN, sueh as Lot er s| P net wor k PCIISEAMEIMShr onous
Transfer Mdde ("ATM') networks. The descriptions referring to voice
comuni cation are also applicable to facsimle or npbdem comunication and
ot her types of comuni cation carried4@ver tel econmunication networks.

Al t hough preferred enbodi ments of the present invention have been shown and
described, it will be appreciated by those skilled in the art that changes
nmay be @hMMSn these enbodi ments without departing fromthe principle and
spirit of the invention, the -scope of which is defined in the appended

cl ai ns Yt isclaimeddsti val ents. WD 01/20890 | 'IErli L-M1lull PCT/ SEO0/ 01406
19 CLAIMS What is clainmed is: 1. Tel ecommuni cation apparatus for
initiating and receiving voice and data. calls, conprising: a first port
to connect sai-d apparatus to a circuit sw tched tel econmmuni cati on network;

a_second pord, t o Teleeontiuriation appaetle fr ihitisting dAd RicehARPFbISSARS GYEELNI cat i on
net wor k; and gateway neans for gstabl i shing aé)path bet ween sai d st port

and sai dalﬁee@-nﬁm;.mrt i nsj de said apparatus in response.to a request
i mbedded in an incomng call via

a first port to connect said apparatus to a circuit switched telecommunication
‘network;

a second port to connect said apparatus to a packet based telecommunication
network; and

gateway means for establishing a path between satd first port and said second
port inside said apparatus in response to a request imbedded in an incoming call via

said second port.

2. Telecommunication apparatus according to claim 1, further comprising a
third port to connect a conventional telephone apparatus via said telecommunication

apparatus to said first port.

3. Telecommunication apparatus according to claim 2, further comprising a
mechanism to automatically connect said third port directly to said first port in the event

of power failure.




said second port. 2. Tel ecommunication apparatus according to claiml,
further conmprising a third port to connect a conventional telephone

apparatus via said telecommn ﬁﬂ({ I p} ﬂ to said first port. 3.
Tel ecommuniy@bizmgeeappar at us a 2, further PEBHSEIVEAEG a
mechani smto automatically connect said third port directly to said fi
port in the event of power failure. [YILLIT TP 1211221 22122 11 |1V
PCT/ SE00/ 01406 WD 01/20890 ¢ M 20 4. stem for tel ecommuni cation

utilizing both a circuit switched tel&Communication network and a packet
based t-el ecomruni cati on network, conprising: multiple tel ecomunication
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packet based. t.el e %tlon net wo !ng‘P’FWhere said tel ecommuni.cation

appar at us %%fﬁcé dpipcopmun ppega dﬁg\ﬁay system between said
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gateway means for establishing a path between said first port and said second

rst
I

port inside said telecommunication apparatus in response to a request imbedded in an
incoming call from the packet based telecommunication network whereby said
releoommunleaﬂon apparatuses can serve as part ofa distributed gateway system
between said circuit switched telecommunication network and said backet baser!

telecommunication network.

5. System for telecommunication according to claim 4, further comprising
gateway location servers connected fo said packet based telecommunication network,
said gateway location servers being adapted to receive a request from a first
telecommunication apparatus connected to said packet based telecommunication
network for telecommunication with a specified telephone apparatus on said crrcurt
swrtched telecommunication network, and further being programmed to select a
second of said telecommunication apparatuses to serve as gateway between said
networks for said requested connection, and to forward said request to said second

telecommunication apparatus via said packet based telecommunication network.



said gateway | ocation servers bei to receive a request froma

first tel ecomunication jmmlaﬂl iM%ﬂiﬂmEd to said packet based

tel ecomuni cati on networ RIAEE ation with a specified tel ephone
ECT5E

appar at usWOP1RY circuit sw tched tel ecommunication n ROO16T f urt her
bei ng programred to select a second of said tel econmunication apparatuses .
to serve as gateway between said networks for said requested connection,
and to forward said request to said ggcond teleconmunication apparatus -via
sai d packet based tel ecomunication network. MIILIII Ci i1iiiillllM

t el ecommuni cation according to claim4, wherein the packet based
t el econmuni cati on network conprises the Internet. 7. Systemfor

t el ecommuni cal BysteAroPtelicdthniuhicatioh HcbordiNgRb @isim 4 WhersiktNe pdekeed

t el econmuni cati on network conprises the Internet.
based telecommunication network comprises the Internet.-

7. System for telecommunication according to claim §; wherein the packet
based telecommunication network comprises the Intemet.



