Title: APPARATUS AND METHOD FOR | NTEGRATI NG PHONE COVMUNI CATI ONS AND DATA
TRANSM SSI ON ON LANs AND FOR AUTOVATI CALLY SELECTI NG LONEST- PRI0H8Y 2afRI ER
AND CONNECTI ON MODE [err] Abstract: An apparatus for the

i ntegration of phone comunications and I T data transm ssions through a LAN
provi des central equi pnent and perigheral devices of said |ocal area
‘network conprising neans, hardwar software, for the analogue/digita
and digitallanal ogue conversion of phone signals into data packets and

Vi ce- ver saAPRARATHS deAMDt i AMEFTHOINt aFPRc k NTHGRATING g £H ne

comuni cations, for the priority transm ssion of said data packets to the

addr essed GORMUREEATION AN €D A%A OTRANSMISSTGH CONTLANN @ND FORMuUNI cat i ons

from public phone network to LAN phone users and vice-versa, for the

i ntegrate m SR _ %@ﬁ@ﬁ}hf?ﬁﬁs -%’ﬁb mtg" I?u@j?tgm) for the
perforrrang‘% o} ﬁ%pl g‘%{&; uncti of “an ex'(f;1 ang%san urther, for the
automati c I ' f e nost inexpensive tel econmunication carrier and
t el ephone @ﬁ@éﬁ&ﬁ&g@ -as a function of phone service cost paraneters
and statistic paraneters referring to the use of tel ephone services by
each LAN phone user. DESCRIPTION

Field of the invention

‘This inveption relates to an apparatus for integrating phone communication

and data transmission on local area computer networks (LANs) and for

automatically selecting the telecommunication carrier and the connection

mode which better match-specific requirements and, in particular, economy . .

criteria. | |

The invention also relates to a method for integrating phone communication

and data transmission on LANs and for automatically selecting the most
_inexpensive conncction mode (fived/fived, fixcd/mobile, mobile/mobile) and

telecommunication carrier.

" Description of the prior art

It is now widely spread the technique of exchanging dats, information and
messages within companies or offices, using computers connected to each
other by m.eans of transmission lines operating at high transfer speed according

: 'to_ standardized transmission protocols. |
-The above lines, which constitute a LAN, operate paralle] with the traditional

internal combratc telephone system managed by means of private exchange.
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SELECTI Nihelicahhica! febintds o @aRwditwiils akcORNEAT 40 tMebloneldlstél PTI ON  Fiel d of
the invention This invention relates to an apparatus for integrating phone

comuni gbtifiallp Bt HsAalohA BT RS0 It iR Bhin BB BT RIGEM NCLWOT kS (LANS)

‘and for autondtically seletting the tel ecomunication carfier and the

connect i ich better tch specific.r Lrements and, in
particu@ﬁegéolgn%ﬁg’mﬁq@eflﬁo A& 7 H'teiyoﬂféﬁéga]rt&’eatsé@aﬁo a nethod for
~int egratt%g‘g pEone conmuni cation, _and data transm ssion on LANs and for

aut omat | & RIape sYste erecespantially analogensi ve connecti on node (fi xed/ f i xed,

fi xed/ nobil e, nobilelnobile) and telecomunication carrier. Description of
the pri &dtearthe liberakzatiow of thel felesmmamanichtivn teeivei canyingf theoughangi ng dat a,
information and nessages with conpanies or offices, using conputers -

connect pablioclegtfhe nekks, BUCHERARThohy B8 5% AMobkaeRodgr at g at hi gh

transfer speed according to standardized transm ssion profocols. The above

l i nes, Yémaﬁ ' e L ra arallel. with.the. di ti onal
I nt erna co?’ﬁ% g?éeée%‘g‘{:eeﬁﬁ%‘ﬁéégy eé%ttﬁ,%rﬁx%seg%o%agrlst&gfmgé ?vate exchange
SUBSTI TUTE, SHEET (RULE 26 .

-suppycomract(SaliJJ' user m)akes the choice by adding, upon calling, a specific

- code before the phone number to dial, which code corresponds to the specific
selected carrier. The selection criterion of carrier is, in general, a criterion
based on the service inexpensiveness. |

. Each supplier, in fact, submits his own scale of charges of the several services
offered and they generally include some servicss being advantageous in respect
of the other carrie;rs’ offer. For instance, in a given period of time over the day,
or week, costs for long-distance calls made b).r means of a given carmer may be

| sénsibly cheaper than those of the same calls made through. other camriers, or

international calls, or calls to mobile phone, or communications for message
and data transmission, or town calls having certain lenght, and so on, may be
more profitable,

lIn addition, in case calls are towards mobile phone, the communication cost
can be very inexpensive if made through a mobile phone whose SIM card is

‘mapaged by the same p]lOIAIB communication carrier who manages the SIM

card of the receiving phone,




2 13 May 2005 The technical features , of the two networks above, LAN and
t el ephone system~ substantially differ, as known, in the fact thaMaypE0Pe
data transmtted through the IT system connection network are exclusively
of digital type, signals through the phone system are essentially anal ogue
After the liberalization of the tel ecomunication service carrying through
publ i ¢ Therelroras themmstbes of egmiers incsehses|it bremgesumere and mose al | owed
choosing to call using the service offered by different carriers

previ oudifficdntter tht uséro t& mEuppRhy imepeided Ddaict both dzakeshé he choi ce by
addi ng, upon calling, a specific code before the phone nunber to dial,

whi ch RES ; b fid ' -Ihe sel ection
criterﬁ%ﬁﬁgﬁﬁgarr?@?g?g#gfﬁﬁggnerahdé?%ﬁ?%@@#gﬁ' Eaggg&gﬂ&?he service

I nexpensd yeness. Each.supplier, in fact,.suybm,ts his scal e of charges of
t he sev‘?setlrtﬁ? Q@%’F\ﬁngézgns@?“%raésﬁ AN i shERUer st F‘WP]R%G%% servi ces
bei ng advant ageous in respect of the other carriers' offer For instance,
in a gimers agbmose spread jayen @y spgarde smal) companige alsingoloms ppwer | ong- di st ance
calls made by neans of a given carrier may be sensibly cheaper than those
of the contpmtersldnd knading, finallg hewqidamtiatities ¢fsred bpthe ITndeetondt i onal calls, or
calls to nobile phone, or communications for nessage and data

transmisshQBeived theWpscthintty &y | fdefop’ t21sBi ﬁbﬁnaféswﬁlgdb%ﬁl op, my be nore
-profitablte)'. I'n additign, In"case calls arseutowarolls bil e phone, the

conmuni_gat .on..cos an he very.ipexpensive if made .through, a nobil e phone
whose §P'Rplgg¢}ﬂ801i‘l 8% X eﬁ%ﬁg&?{’e&?ﬁ% HEH@ %ﬁfb%afé%% grst)%ldcar rier who
manages the SIM, card of the receiving phone. 13 May 2005

an increase in performances and features of flexibility in respect of the

traditional exchanges, and allowing further the automatic selection of carrier
and connection modes upon each phone connection between LAN phone user

and external network.

Summary of the invention.

‘The primary object of example embodiments of the present invention is to
provide an apparatus, and corresponding method, for the integration of
phone communications, multimedia messages and IT data transmission
through a LAN, said apparatus being suited to directly'connect to the public
| telephone network and automatically carry out activities currently performed
by exchange operators. Another object is to provide an apparatus and a
corresponding method to obtain, upon the connection of a fixed telephone to
the public phone network, the automatic selection of the telecommunication
service carrier, said selection being based on maximum economic
advantage criteria, and said telecommunication services being referred to
telephone services and data and message transmission services through the

public phone networks.




3 Therefore, as the nunber of carriers increases, it becones nore and nore
difficult to the user to nmake an i nexpensive choice both as to thMay 2005

t el econmuni cation service carrier and the type-of connection. In

consi deration of the above and ﬁgnsi dering also that LANs with
client/server architecture are re and nore spread even as regards small
conpani es using | ow power conputers, and know ng, finally, new

pot ent i akirtHepsbjetf 6f &chniple tehtbolinifE bPthis Erivenhén Retd BlovRi 4he opportunity
to develop a solution allow ng both a sinplification of systens,

especi a'éﬁ?aﬂaﬂast %g&gﬁ %Wfrﬁﬁﬁﬁlst rput %’ﬂo fa%ﬁédt&g& Pﬁ&é ncrease in

per f ormances an eat u exi il Fty In respe traditional
exchanges, and al.l o t he autgmati c sel ection of carrier and
connect |%W%@B§f&%%gﬁtﬁﬁhﬁ%{%ng§#n@8?v% Fryiematic & e user and
external network. Summary of the invention. The primary object of exanple
enmbodi nertihe &ﬂm’eeﬁéonmcytemﬁ'qrm\f@ndﬁ wabile ta obfelomobide.ain easpalr at us, and
correspondi ng nethod, for the integration of phone comrunications,

mul ti n'ed‘callts'emagak:aﬂyldadv'ﬁnﬁgemlsl rlanthdrsebject tibirwughovddd AN, sai d appar at us
being suited to directly connect to the public telephone network and

aut orat ixpphrds @Ad Y &iHondinl Méthb@ threHsH SMldhYit RESAGHEED c déexteexc hange

operators. Another object I's to provide an apparatus an correspondi ng
et hod tion of fixed telephone to the public
phone ntgﬁt&%ﬁhl{%ﬁﬁ I}dta mf&q‘g& Q (f'?émflgﬁng%t hW&5tion service
carrier, said Lect ion based on maX| mum econom ¢ advant age
criter Shroughit eEeQ gpe[sgpgg}s Fé‘é?rF’@ﬁs‘é‘%‘rS\‘?}"@% q@éutﬁgewm%d to tel ephone
services and data and nessage transm ssion services through the :
- data also to select the more inexpensive telecommunication carrier for phone

services required in a given moment.

In accordance with an aspect of the present invention, there is provided an
apparatus for integrating phone communications and data transmissions on
local area network (LAN) the apparatus comprising, an electronic equipment
for managmg the transmission, through the LAN, of both data packets
exchanged among various IT systems connected 10 the LAN and data
packets associated with phone communications on the LAN, one or more
peripheral devices for converting data packets associated with phone
communications into phone signals and vice versa, and for sending the data
packets to said electronic equipment and the phone signals to telephone sets
connected to said devices, wherein the electronic equipment is configured
for detecting if the data packets are associated to phone communications
exchanged with telephone network users external to said LLAN and for
selecting a carrier of the telecommunication services requested in connection

to said phone communications.




publi c phone networks. 13 May 2005 4 Further object of exanple enbodi ments
of ‘this invention is to provide an apparatus and correspondi nglhiayd80% o
put into practice, upon phone connection of a fixed tel ephone to nobile
recei vers, an automatic changing 4¢f the connection node, from fixed/
nobile to nobile/ nobile, in case it results econom cally advantageous.

Anot her | i I n par.at-us rr.espondi ng. net hod t hrough
anon 1t by kit SRR A BB R v T S BT B e er i ng to the
use of tel ecommunjcatiop services through tel ephone systens by the users
of such SBHEPEEY n?@lr&a@é@%ﬁ&%wn@mw%ﬁ so to select the nore

i nexpensi ve tel ecommuni cation carrier for phone services required in a

gi ven nonent . meansadoor iéerbeing tpubdic sdgmneohetitekprdesadic ionventi on, there
is provided an apparatus for integrating phone comunications and data

- transm ssi onsm@RifrdqueAdy @Iéphon&f M terrhinANievib® ARt pHOABPT | Si ng, an

el ectroni c equi pnen for managing the transm ssion, through the LAN, of
bot h data pac‘ﬁ)%%ﬁors.exchanged anong various |IT systens connected to the LAN
and data packets associated with phone comunications on the LAN, one or
nore peripheral devices for converting data packets associated wi th phone
comuni cat i"orf@e3NsI8r sWHRRIng; sxhAelep HEFBPWOV‘@F éf}ldéﬁlﬁpﬁ%ess(gndi ng the data
packets to said el ectronic equi pment and the phone signals to tel ephone
~sets connectiewatbAdaiconverirs,emid swiscling mdaes btingtautomaticaliyi prent i s
configured for detecting if the data packets are associated to phone

commi cat i on@ntreNé&d@ReRTIngMd dechbging RPeatoneieMirned ofdestiatiohnal to said LAN
an or

_ telephone numbers of incoming calls;
- means for storing telephone-answer messages;
- means for priority management of data packets referring to phone

communications on said LAN;




selecting a carrier of the tel ecommuni cation services requested in
connection to said phone communications. 13 May 2005 4a The abbMey 2005

- el ectroni c .eqibpi¥eRt j: At ith the.LAN central processing unit
commmonl y de'ng%i nat esc] cé%ﬁﬁg %eggé‘?%n %%‘%%O%WV%WWHMG ng public
t el ephone netyor k dg jc or multifrequency tel ephones and term nal
devi ces dedic élghf% ngjne operators; neans for switching ext. tel ephone
lines toward said tel ephones or toward AlID converters, said swtching
means bei ng 0EAEen staingand processiig eietisicqarakietays tanceraimpdisa@foper at i ons
performed on destination telephone nunbers of incomng calls; - neans for
storing tel ephlecemmusivation 'ReHEBCEY cacHeddle 1EpHORE YohhdordPRggement of data
packets referring to phone - commnications on said LAN, 5 13 May 2005 -

nmeans for crqrfiphalldelies opaidflsdq.concer ni ng phone communi cations through
said LAN, - Means for storing and processing statistic paraneters
I on services by each single tel ephone

concer ni ng_ uw% f t&lﬁeco miLni c

connected to Peri Pher A°TYETPR L oFst Parameters of felgpemimypicefien acqui siti on of
cost paraneters, of tel econmunication services; neans for connecting to
ext ernal nobff¥CRones and cordl ess phones

- means for connecting to external mobile phones and cordless phones
associated with LAN telephones;
said equipment being enable to perform all typical functions of a private
exchange, such as the reception of call by local operators, automatic switching
of incoming and outgoing phone calls, transmission of hold-on or answer- -
telephone messages or oi_;her similar functions.
The peripheral devices of the apparatus of the invention comprise:

- means for converting phone signals coming from in-LAN telephones,

... Taxes or receivers ito data compatible with the transmitting protocol of -
said LAN, and viceversa;

- -means for switching digil_“al data packets commg on the LAN-bus to
telephones, faxes and client peripheral computers, connécted fo said
peﬁi)hcral devices; |

- Theans for decoding the address of said digital data packets;

-~ means for detecting the receiver bi,ckup or, atiyway, the enabling of said

in-LAN telephones, faxes or receivers.




associ ated wth LAN tel ephones, said equi pnment being enable tonf)erform al |
typi cal functions of a private exchange, such as the receptionl3¥agaf05 by

| ocal operators, alltDaptic. switching of . .incom ng and Qutgoi ng phone calls
transm s ,@?P%wﬁyd-wﬁe“&ﬁ%‘ier&"f e ?F@ r@é‘s BET o?upgﬁ?‘?er simlar
functions. ', he Peripheral devices O the apparatus of the invention

conpri seautomgtieally geshlecfrem the piso pewsr gvpnly netwerkign pAdHPRN LAN

t el ephones faxes or receivers into data conpatible with the transmtting
pr ot ocol tlefabosaintntididd meads forceneriveg, switaiagf decoding smhdetgptidg.gi t al dat a
packets coming on the LAN-bus to telephones, faxes and client peripheral
CONMpUt er gomBREAGH & e p@%ﬂddevﬁgihﬂ%rtﬁﬁtﬂ I?%gﬁéi*dﬁﬁ%éd TogieRABgItf @ decoding the

address of Said digita ta packets; - ans for detecting the receiver

Pi ckup or,. anyway. the enabl.ing of .sai I n-LAN t el ephones, faxes or

‘recei ver TCEP ge%ﬁvm%ﬁgow‘%ﬂ\yﬁﬁtsgﬁ(ﬂﬁﬁg? , Sﬁ‘b"tﬁ%sri pheral devi ces incl ude
.dc. power_supplies automatically rechargeable fromthe ac. power supply

net wor k- Th%%@@mmwpm@mssa@@tﬁémﬂﬁh%%bﬁsmwww e 8FEHEI ng, swi t chi ng,
decodi ng and detecting, conprised in said peripheral devices are nmade by
har d- wi r emdriegf delecommirhisation serviceo pequesedoby unuses @f eaid deAiNwi t h specific
software functions. The el ectronic equipnent associated with the LAN server
provi desddiguiif ,csﬁaét@cﬁng%a!iﬁém%ﬁng%@ BT B id@Rosehuthitgs requested by
-a user of said LAN determning, by detecting and interpreting the digits

of the t@%tgagaloglggpngsem’)cgﬁmg’t t@et kth{]de FSEM id%sﬁ&i l({o%’, 15&;?«1&&&&,0“ call desired

(town, |

international, to mobile phone...) and, therefore, _selecting the most

inexpensive telecommunication carrier according to the type of
communication, time of communication, hour cost parameter of such .
communication and according to user fypical parametefs specifying the
statistically supposed length of said communication. The electronic equipment
also provides to auiomatically dial the identification code of the selected
telecommunication carrier before the telephone number under dialling. . ... . ..
The above equipn}eﬁt, upon the telephone connection of LAN telephones to
mobile phones éxternal to said LAN, automatically sﬁtches, if cheaper, the
type of phone connection, from “fixed to mobile” to “mobile to mobile”, using
connection means téwards the mobile phone network (PLMN) directly
_ includcq in said equipment or in connected equipments, said connection means
operating by means of SIIvfcards manéged by the same mobilc‘p'hone service
carrier who manages the SIM card of the called mobile phone, or by other |

carrier, if cheaper. Therefore, in this case, the phone call takes place, through




i nternational, to nobile phone ... ) and, therefore, selecting the nost
i nexpensi ve tel ecommuni cation carrier;according to the type of 13 May 2005

conuni caj bl f £0 nj cation, hour cost paranmeter of such

comuni cgﬂsgfr}%&)qﬁ%e%&tﬁ? ﬁ"g‘%t)e ‘i?%‘@&?ntrfi%@ﬁ'@@ﬂﬁ@@? ying the
statistically.supposed | ength of said communi cation. The el ectronic

equi prrenteﬁ%%édn ﬁ’&/ﬂﬂ%hopﬁ aud, othrqugb athey LANG betwednd sxitli ééntral i on code of
the selected telecomunication carrier before the tel ephone nunber under
di al | i ng eleslorib cquipwenti aprhiiet locyd areatnbvorke tedgiione connection of LAN

tel ephones to nobile phones extemal to said LAN, automatically swtches,

I _cheap@uanidues ubedi He RARREN R B pldrRBonhlotl fyfe BRPT 1" 1O

"nobile to nobile using connection neans Towar phone networ k

( PLIVN) d"aE@ﬁJehy ' ' ai d_equi pnen r Ln _cannect ed. equi pnents,
said conne tionpﬁ}ecggﬁé&j%ggei}%@ﬂﬂ %{fpﬁ%‘gﬁ’g %?"%ﬁﬂm EFHBRERG $8ed by the same
mobi | e phone service carrier who nmanages the Sl Mcard of the called nobile
phone, oPaIBVe%fsh@F Sysigpgticaly upﬂaf@ﬂmammemgse@rteue intervils ycase, the phone
call takes place, through 7 13 May 2005 the PLMN, between the central

el ect r onfagansqef pwintthefprodessing venstatisticadatat Ffereing efondle m@idfe t el ephone,
and, through the LWbetween said central electronic equipnent and the

| ocal artekcomtrunicktidre b ploeN By Bati %H&{eeﬁs%rlfﬁﬁﬁawbgh@ea'ﬁ{,&%ﬁon of carrier

~and phone connection type are acquired, procé&ssed and stored in said
central a@p S5 Huk O [ Nf:,: sal arangters are_systematically updated
according'to pr%ggtqﬁjne%ﬁ%%?n\slapg rfggﬁ’gn%f %boft}e/t?fégtpf’gcessi ng of
) statistig data referring to _the use of tel ecomunication services by each

phone ud Ueaiop eavices pficred by the vadpscgasiians and the acquisition of data

referrirﬂtothe cost of '
¢ processing of data referring to telecommunication services used by each

one of phone users produces different typologies of typical statistic parameters
for said users: a fixst typology refers to average duration of calls made by the
single user in the different moments of the day and/or during the several days
of the week or month; 2 second type refers to the global volume of the
.. Yelephone traffic going out from said user in a specific period of time; a third
typology refers to the characteristics of the telephone traffic reaching each
single user. ' |
The processing of data refeming to the use of phone services and the
acquisition of data referring to the cost of such services may be perfonned by
- scparated processing units connected to the public telephone network by means
of communication networks such as the Internet, or the Iike; said separated

units periodically connect to the central electronic equipment of the invention




t el econmuni cation services offered by the various carriers. The processing
of data referring to teleconnunicatign services used by each o ¥ 28Adne
users produces different typol ogies 8f typical statistic paraneters for
said users: a first: typology refers to average duration of calls nmade by
"the single user in the different nonents of the day and/or during the
several days of the week or nonth; a second type refers to the gl obal

vol une toftransmit usefid pacaactersabf the s@l&ﬂ@n%ﬂoﬁéﬁ?r&@i Eartiglind N @ specific
period of time; a third typology refers to thé characteristics of the

t el ephagpnédiahingder eachi ng each single user. The Processing of data

referring to the use of phone services and the acquisition of data

referri obdral such sgrvi ces npy be perforned by, separated

pr ocessllﬂglg uni ;gvgigﬁ%%o%g&s%t{)ﬁ CBWPFM@%WﬁMW@%y means of
sai d separated

communi Catfl‘lb‘ﬁf net wor ks guch as the Internet or the like,
uni ts PETTOGIOZ Apteeratpg Raeke ¢ommynications ant detadeansmissione gnl@abateaof t he

i-nvention 13 May 2005 8 to transmit useful paranmeters for the selection of

| onest npvarks LARY usiag theappaousadtiooselenilg; the lovAGEpHSAGAnMHo anot her

aspect of the present invention, there is provided a method for

- i nt egr aiode gnd RRONEAVATEAI0RS kiR, BO f@?a ﬁﬁsﬁ@, i n local am
network (LAN) using the apparatus agn chccssrﬁ ec ’ﬁ%sﬁ%go?’omest-pri m

- connecddneiet Inications service, the, method conprising the
steps of, “t nngl?:?p%a}%a e %ﬁ%@ﬂ@@ﬁﬂ?ﬁimpﬁﬂgﬁfgégwcﬁﬁe or-nore
peri pheral .deyices,. mapaging, by utilizing said eletronic equipnent the
t r ans HPEHE: bY HF‘@-E’@B Sﬂ‘i’ee??_mc eqypmenththedtaasmission; threughrthe LAN,ous | T
systens connected to the LAN and data :

of both data packets among various IT systems connected to the LAN and data

packets associated with phone communications on the LAN, converting, by utilizing

- said peripheral devices, the data packets associated with phone communications into
phone signals and vice versa, and sending the data packets to said electronic
equipment and the phone signals to telephone sets connected to said devices,
detecting, by utilizing said elecironiq equipment, if the data packets are associated to
phone communications exchanged with teleﬁﬁdﬁé network users exterbal tor said -
LAN and selecting a carrier of the telecommunication services requested in
connection to said phone communications, based on cost parameters obtained from a
plurality of carriers.In accordance with yet another aspect of the present invention,
there is provided a method for integrating phone calls and data, transmission through
a single

LAN and for seclecting the lowest-prices conmection mode and
telecommunication carrier, comprises the steps of:

-~ detecting phone communications through the local area network

(LAN), said communication commg ﬁom ﬂ;e public telephone network or from




packets associ ated with phone comruni cations on the LAN, converting, by-
utilizing said peripheral devices, the data packets associ at edl3Maf 2pBbne
comuni cations into phone signhals a Y vice versa, and sending tile data
packets to said electronic equipnent and the phone signals to tel ephone
sets connected to said devices, detecting, by utilizing said electronic

equi prerfixet phéleSn@ahRnRIE KA EARE € associated to phone comuni cations
" exchanged wth tel ephone network users external to said LAN and sel ecting

a carrier of . pcation services r d i connection to

sai d phone cgprgru‘?erﬁlgg? ?@@Hga‘%@gﬁ‘fcﬁ%@ @Paﬁ%ﬂgﬁiﬁ%%‘%ﬁd froma
plurality of caryi.ers-1n accordance with yet another aspect of the present
i nventi on, PWWW%MMt hod for integrating phone calls and
data, transm ssion through a single LAN and for selecting the |owest-prices

.connect i o rigieitatransmiding swidudata packetsdlrough the EAN;conpri ses the steps of
det ecti ng phone conmmuni cations through the |local area network (LW said

comuni cati m&bﬁ%@ﬁdfmwmwé&ﬁ%cﬁiﬁmofﬁmwﬁyf roms8a 13 May
- convertin

2005 fixed phone instrunments of said LAN, g said phone

comuni cat i R } -EEQ! : . Kk provi ded wi.th proper addressing;
- priority tra 2%?‘%‘%’%5 sal ﬁ%&ﬁg&cﬁwﬂ%ﬁ n??FéS’LAN, - acquiring said
data packets by the ¢ ral, equi pent of said LAN or by peripheral devices
associ at ed W?‘%‘W’lﬂ@% RskstiaiG RhaBgsigRaISset s; - converting said data

packets into phone signals; - transnmtting said phone signals to
desti nation trapsmapiting saidgbone signals tp destimatiohdolephatesetikor to

public phone network,
and, in case the communication originates from telephones of the local area
neftwork and is addressed to the public networlq
- detecting and collecting data referring to the use of telecommunication
services (such as the type of call, town/long-distance/international, the
time of call, its duration...) by each user,
o so that; by means of periodical processing activities of VSaid data for calculating
use statistic parameters aiming at outlining said users., and by means of

periodical acquisitions and storing of cost parameters of the




and, in case the comunication originates fromtel ephones of the | ocal am
network and is addressed to the public network: detecting and cld Maxr2ddy
dat a reft%{e[&i)"q to the use of tel ecormuni cation services (such as the type
of call, PO sresee fipred tyathe swueral carsiers, iiecauts,apph . its duration
.. ) by -each user, so that by nmeans of 'periodical processing activities of
sai d datach eall fEem E4NBphangs toveed pubdicinstwotk par amet er s ai ning at outl i ni ng

- said users., and by neans of periodical acquisitions and storing of cost

par anet er s- ofetbbtionofidigidboonRfing 1R AGHERE Rusdkt SRIESEYbEGS Of f ered by the

several carriers, it occurs, upon each call from LAN phones toward public .

network: - defipction of digits constituting the tel ephone nunber addressed
by said vcall; - determination~ as a function. of said digits, of the type
of the tel eg& ni.cati on servi.ce (&hat, user is requesti ng, - selection, as
‘a function of t Ov 35 fa PR Qfafaidedigis Shdtbsbbpe ebdhe paraneters, of

t he Iowes"t-pre'hces t el ecomuni cati on parri er and connecti-on node for
carryi ng out fleampmKetomsavica thabwsessrequesting; equest ed by the user automatic
dialling of the identification code of said carrier before the telephone

nunber of -sadclection, las arfincthacdikl dvé Kafidie PabheRBRRAA a6RRGG! | On node
sel ected in accordance with the previous Step, the transm ssion of said

~call by ”Eaflﬁrﬂﬁet&kxedi‘ I [ nho -The ve nti oned use
" statistic parameters, out ﬁﬁ?’ﬁgpﬁ Ee 'v%%%'.s%ﬁ%"él?é? “E %i &ed to

i [ 1 . | nij i rrier an nn i on
‘automatica dsn%hgﬁztmt e 560 rrmJcau:ry]Jn_ ga(t:'utoir:]nec ?elecoemm&igatfo?l sgrsritceo

requested by the user;

- . automatic dialling éf the identification code of said camier before the
telephone number of said call and, according to the telephone
connecﬁop mode selected in accordance‘ with the previous step, the
transmission of said call by means of fixed phones or mobile phones.

The above mentioned use statistic paranietcrs, outlining the various users,
~_ employed to automatically select telecommunication-carrier and connection .
mode, are advantageously of three types, as follows:

- a first typology of parameters refers to the avera.Lge duration of calls
made by each ﬁxed phone userr in the several periods of the day and/or
in the several dz;ys of the week or month;

- asecond typology concerns the global volume of the telephone traffic
made by each single user in a dt;termined period of time, said traffic

_ being possibly subdivided as 2 function of the call destinations;




node. are advantageously of three types as follows: - a first tﬁPO|OgépOf
paranmeters refers to the average durgtion of calls made by eacl? ¥axda0>
phone user in-the several periods of "the day and/or in the several days of
the week or nonth-, - a second typol ogy concerns the global volune of the
tel ephone traffic nade by each single user in a determ ned period of tine,
said traffic being possibly subdivided as a function of the cal

dest i nat i ong;thitd typdlddyrelii %o the dhaidctbrisiBObOGY tRpRSSe traffiche
characteristics of the tel ephone traffic reaching each single phone user.

I n case a f iy BAER 1pRlkG! | ed by the invention apparatus gets a
phone call by bi I e tel’'ephones, an enbodi nent of the nethod according to

the ipyv [ I rovi des,.f - detecting the callers tel ephone nunber,
- chec%I ng%taﬁﬁ‘elﬁr@%@&"&f’o{}gog#@ fheriB¥sution pﬁ‘@{‘ﬁrgﬁt%%ﬂﬁ‘?qest of nunbers;
and, if gy - storing said nunber, - refusing the incom ng phone call, -
cal | i-n‘@f’lg anqhile efudb embadimegt of tomethed acsordirg tmékpensi veness,

fi xed phones or nobil e phones conprising SIMidentification cards nanaged

by t heinsenfienatsbiptevidesfoet ce carrier who nanages the identification eard of
t he nobi |l e phone receiving the call In case the addressed tel ephone nunber

of a comundegdtih®the BRI ElBpiAk dumb@N from the external tel ephone network
does not include any LAN user n&ﬁber t he conmuni cation is nanaged by
~interactiv %héc‘f&r{g tﬂ@ﬁcﬁt@%ﬁ%&'%ﬁ m%];lber in a determined list of numbers;
and, if so:
- Storing seid number,
- refusing the incoming phone call,
- -calling said telephone number using, according to the inexpensiveness,
fixed phones or mobile phones comprising SIM identificati.on cards
managéd by the same mobile service carrier who manages the
identification card of the mobile phone receiving the call
In case the addressed telephone number of & communication reaching said
. LAN from the external telephone network does not include any LAN user
number, the communication is managed by interactive terminal operators of
the central electronic equipment managing the LAN; said operators, using the
new potentialities of the apparatus of the invention, can, if need, write in real
time e-mail messages, give the communication multimedia contents, record
voice messages, forward communications to the LAN users or perform other
operations. Alternatively, said communication may be switched towards a

telephone set connected to said electronic equipment, without converting it




the central electronic equi pnent nmanagi ng the LAN, said operators, using
the new potentialities of the appargjus of the invention, can, 13 Map @665
wite inreal _tine e-mail nessages, give the conmunication multinedia

~ cont ent &to digilal fgrm, it genviersiandhping cléaglyperfonuedhifitks comrivgrieation t he LAN users
or performother operations. Alternatively, said comrunication may be

swi t chetisélOeantdequently firepfied & Sgkcifio RfeOrdd LONsai d el ectroni c equi prent

wi t hout converting it 13 May 2005 into digital form the conversion being

cl ear | yTHe ohaAEE deborlt® if HETHRIE Aol Bk lofiche BARACUGALI Y T OT war ded to

a specific user of the LAN. The operations “descri e above-nenti oned
steps o t hod this invention amcarried out in an autonmatic way.
Furt her{r%{%ﬁe}fonggec 520 HEOPIREMNAY: on met hod, the transmission of data
Packet sFr ferring to_phone comunicati ons and the_ automatic sel ection of
_carrier @%@eﬁ?@ﬁ@&lﬁ the, dnvegtien mfithod, dhe \teanpmisign ofadatyes the | T data
transnission fromand to the several LAN processing units (client) or

t owar dspacketh eefepingi ohpione abenninodcntiohs hild tha\aatmehatibaklettien epnver si on of
phone, signals into digital data and vice-versa can be perforned by such

per i phesaatiordey BefanAe HUGD sERBYAR! (<G R HharaBeSHETTOAMRY, 1t IS all owed

. using, even for telephone comunicationS, great many of equipnments and

i nstru . 0, rocessing. e use.of the apparatus and
- correspon m%i&?reﬁto{?o%ndot%ﬂiﬁ%%%ﬁ%f%m%eﬁw ,m ?%Gﬁr"fﬁ%vfaé s, undoubt ed
advant ages as .to got,h t he sixﬁl I fication of global_ 'phgne_ services
manageREHT Perphera) deviogy afdbs LAN, @nd fhat theroaversioniof phone dgelss of  servi ces
thensel ves, than to the automatic selection of carrier offering the
| owest it idigitel dath @nd mineniersatdanbegrifoinaeb by vidiapdriphenl dedcspeci fic user
profiles. ‘ '

and such. central equipment In such a way, it is allowed using, even for

telephone communications, great many of equipments and Instruments used for
the IT data processing. |
The use of the apparatus and corresponding method of invention determines,
nevertheless, undoubted advantages as to both the simplification of global
... phone services management for .the—LAN.uslers and the reduction in the costs of
services themselves, thanks to the automatic selection of carrier offering the
lowest-prices telecommimication services suitable to the specific user profiles,
Another general advantage descends by the fact that it is not necessary to
provide for new systems any time that a2 new phone user has to be added in the
IT petwork area; fn fact, said user may directly result from one of tﬁe LAN
peripheral devices, |
Other important advantages come out of the high and easy expansion. capacity

 of the local tansinission network and of the flexible use of voice functions and




Anot her general advantage descends by the fact that it is not necessary to
provi de for new systems any tinge tha{ a new phone user has to bk Maped03 n
the IT network area; in fact, said [Ziser may directly result from one of

t he LAN mdtiinetiarmbssagey iis @enerél hdticH magrieagchangediin agdatecavtive out of the

hi gh and easy expansion. capacity of the local transmission network and of
t he fl exilye use of voice functions and 13 May 2005 12 nultinedi a nessages
i'n general, which nmay be exchanged in an interactive way Brief description
of the d'ﬁﬁ’gfﬁ . eI drate o & better understandi ng of the

above- ne oTTEd. eS—#Ad characteristics of the present invention,
this wll_be now described by way of . an enbodj nent  exanple, wth reference
to the ah%ﬂ%’él\gﬂ?% st!%ﬂdﬁﬁémwgmffhe pbeyermentionsthadvantagehabdt i ¢ view of a
LAN i ncl udi ng an apparatus according to this invention; - figure 2 shows a
bl ock di sbarastemistica of themesent invéntidre thip pall e wowadeséritg:d by-why gfire 3 shows a
bl ock din grain of another conponent of the apparatus of fig. 1; - figure

4 shows anembediichtedinpll, MithIefSRABE &) the ERafbdBRWRS, fahehicRppar at us of the
invention; - figure 5 Shows a flow chart of the main steps of a nethod

according to ﬁ%}gsj’t gﬂm%%?%%mﬁﬁ%%gﬁg%gqf@gqu@gﬁg% éﬁﬁﬂdﬁd fl ow chart

"relating to so eps o
according to this invention;

- figure 2 shows a block diagram of a2 component of the apparatus of fig.
L
. figure 3 shows a block diagram of another component of the apparatus
offig. 1; |
- fgure 4 shows a schematic view of a special embodiment of the

apparatus of the invention;
- figure 5 shows a flow-chart of the main steps of a method according to

- figures 6a and 6b show detailed flow-chart rclaljng to some steps of the
method of fig.5;
- figures 7, 8 and 9 show further detailed flow-charts relating to a method
according to the invention.
Description of preferred empodiments
Referring first to the embodiment of ﬁg 1, it is very schematically shown a

whole, 1, of phone networks interacting each other, be them fixed networks




- figures 7, 8 and 9 show further detailed flowcharts relating to a nethod
according to the invention. Descri pij on of preferred enmbodi ment:sMrRef@9Y i ng
first to the enbodutient of fig 1, it"is very schematically showm a whole,
1, of phBEENngiuhbe Kivitchingr Beléphoge eNetvonit)her mdoae triveworks xadvinet wor ks 13 13

May 2005 118-1-N (Public Switching Tel ephone Network) or nobile works PLWN

(Public @;&jﬁﬁcmmbmeﬁgmm): The above whole, 1, is connected to a | ocal
area network (LAN), 10, rmadé up of tel ephones and rF equi prents and

I nstrumne eyl ar t | ec i ipoent 11, which is

[ mked © o5 P i, 1% gl hpBl afea TR CART AR BRG by 1)
transcodetrCt ](éf hone ISIJ gnals intQ_  digital data and vice-versa, 12. Said

el ect r orff’c® H]Eff)“ﬁ?@?ﬁ FRupgsptsradipsruBntiescri bed in details later on, also

constitutes the so-called network server that as known, nanages the
exchangdn pafticular gt noteanmiertmhic dgifpmeni,tld, ehivhdckinadtto teauibliot her by neans
of a single telematic line, 13. In this enbodi nent the conmuni cation

t hr ough teleph@Raicework] NeboltE 8RN Sarldbyt 4 GrafEicbdrEphrctigaab impd t he
transm ssion speed is 10 hlbif/sec but can+advant ageously reach the val ue

of 100 MpiidA 35S 204 vidl 1 Several peripheral units are connected to the
1 AN~ 10, $1n par?ﬁcﬂ{%‘?ag{’vl\% traditional-type (client) conputers, 14,

Bonnect o4kt ekttt amen: A1 vheh relfafesee ot durilsC B SR B5Comput er o, 15,
finther provided with phone receiver, 19, are connected to the telematic
li ne, 18onstifHeAh spealiedimetvetik daverthet, agBnovBainhudgosithe sxclBdge have t he
function of interfacing the LAN bus to the client
of IT data among all LAN units connected to each other by means of a smgle
telematic line, 13. In this embodiment, the communication through the above
“line responds to the Ethemet protocol and the transmission speed is 10
Mbit/sec but can advantageously reach the value of 100 Mbit/sec or higher.
Several peﬁphe@ units are connected to the LAN, 10; in particular, two
traditional-type (client) computers, 14, provided with video terminal and
- alphanumerical keyboard are directly connected: to-the telematic line 13 and
two other (client) computers, 15, further provided with phonc receiver, 19, are
connected to the telematic line, 13, through peripheral devices, 33.
Said devices, 33, have the function of interfacing the LAN bus to the client
computers, 15, the various telephones, 16 and 17, faxes, 18, receivers, 19,
associated with client computers by software, or any other possible telephone
sets. As shown in figure 3, these devices include:‘

- & section, 34, for decoding the addresses of the several data packets

 going through line 13;




conputers, 15, the various tel ephones, 16 and 17, faxes, 18, receivers, 19,
associated with client conputers by spftware, or any other posslihMeay 2005
tel ephone sets. As shown in figure 3, these devices include: a section,
34, for decodmhegi¢ bweitcckdeigmsBSs; of the several data packets going th rough
line 13; 14 13 May 2005 - a logic switch section, 35; - a digital/Anal ogue

and anal ogue it Pindivy ihid Rz HREAIAAI colfierterdpdithl S61 N0 section 37; a

section, 38, for detecting the onh tus o ephone sets 16,17, 18,
19, connect_ed, {.9; ' . The above devices, 33, are provided with

I nputs, 39, f%%@%%&nﬁg%the ac. Power supply network- they al so
provi de connecti gn Iin?s, T, 16', IT, 18, 19", 15, to the Ethernet 13,
t el ephone - Set & SeHaR3fel0fdsireting the ap/ofdtatus afitelephane spie d6i 1. | n
Particular~input termnals, 39, refer to an inner dc. power supply, 40,
whi ch is equifpenhesicdio dewiaet33ery, 41, that provides terminal 42 with
const ant 'voltage Power supply for enough long tines, in order to nake tip

for any Thekbove detiies, 33 Care PRINRUKYIER iptisD 90 Kot Reckifde iR @A 0f fig 1, we

- can see that operative terimnals 20, “which are simlar to client conputers
15, are 15‘&&? al__-el ectrqni Gg.equj 1..,Al so tel ephone
. sets, 2, 2 %ﬁﬁlgfgggﬁégﬁgg%gjggﬁégro%fedmng&%ogﬁ&#, il":ﬁggébs tlzl’é‘ghones are usef ul
for the perfar C f traditjopal exchanges typj.cal functions and for
further uni’fi @Q‘e‘rﬂ%tggﬁ?tn >th1‘39£@“ einigethe Rbows Chems femPyIRRuINi cat i ons
exchanged between | ocal area
respectively.

In particular, input terminals, 39, refer to an inner d.c. power supply, 40, which
1 equipped with a battery, 41, that provides terminal 42 with constant voltage
power supply for enough long times, in order to make up for any lack of the
-a.c. network. .
Going back to the diagram of fig. 1, we can see that operative terminals 20,
which ‘are' similar to clie.n-I compufers 15, are comnected to the central
elf,:ctronic equipment 11. Also telephone sets; 21,217, are connected to-said
equipment. These telephones are useful for the performance of traditional
- exchanges typlc?al fnctions and for further functions relating to the |
managememt of phone communications exchanged between local area
network and public network.
Bquipment 11 comprises also communication means, 22, to the external
mobile telephony network (PLMN); al;out this one, only the terminal radio
- stations, 50, commonly denominated as BTS (Base Transmitting Station), are
shown in the ﬁgure by reason of drawing simplicity. Communication means,




net wor k and public network Equipnent | | conprises also communi cation

means, to the external mobi | e tqlsephony network (PLW abou}3 May208he,
only the ]tzer m naI stations commonl y denom nated as BTS (Base
Transmi t ? eé’lces%mlqngmgh@ sqidpgnipnient 1 EBaviced2 dr awi ng

si mpl i mtgl)?/ Cormunl catlon means, 15 13 May 2005 22, are conprised in a
devi ce, O CQBIPEALS mgPQOdicsaﬁedmaqmchmmny dedigné® g@bj.’t?_ﬂﬂl S@veonpri ses a
specific electronic circuitry designed to enable the above- nentioned

T e iBRiont th ks 0% m eybggljags o?endﬁ spﬁéfg Yoot nones .

‘with no interface to the user, Such as but

conpri si mebid- nsmttln njts_ based on SI M

i dentificati Oﬂ?}ﬂﬂn&@ ?&tﬁg&sté\;%r ?br%elfeé'b%" dyeisfisnlays i phone net wor ks.
Conmuni ri se al so _cordless phone sets associated to
LAN pho;%tlﬂﬁ{g gg@ﬁ\ﬁ'ﬁf %WW&W@W@ Heh@ficaibwck - di agam of
said centr equi pnent 11 we can note that it conprises anal oguel digital
and di gi ﬂn@Pé@YﬁéﬂCQﬁmﬁﬁ tofmsobilentelephehevhétivodd. @othnddhidagepect i vel y,

pl aced between the internal bus, 51, and the Inmes, 25, directly connected
to the @:eaBs,23] camptisoalsowotdless pRORAEMYsoc) %d"@iméhoﬂa%ét%' | e d-gi tal -type
lines, ISDN or simla ones, are connected to an ad enable to
make t_he7format of data tiansnutted t hrough such I|nes Sui tabI e to the
“internal transmtting protocol of the | ocal network 10. Ot her hues of the

ext er na | i.c twork can be connected, as shown in
fig. 1, tﬂ %% %f Iae‘geﬁﬁ'&m w%aﬁs:e@ﬁalmmt ik that convert
phone swgnal ) |nto digital data and vice-versa. The output of said

can note that it comprises analogue/digital and digital/analogue converters,

marked with 23 and 24 respectively, placed between the internal bus, 51, and
the lines, 25, directly connected to the external and/or public telephony
network, 1. | |
_Possible digital-type lines, ISDN or similar ones, are connected to an adapter,
52, enable to make the format of data transmitted through such lines suitable
1o the internal transmitting protocol of the local network 10 -+ - -~ - -
Other lines of the external and/or public telephone network can be connected,
as shown in fig. 1, to the local area network 10 by means of devices 12 that
convert phone signals into digital data and vice-versa. The output of said
converter 12 is conneéted, as shown in fig. 2, to the intemal bus, 51, of the
- central electronic equipment 11. |
Each one of the external lines, 25, tncludes amplification and separation
means, 27, and decoding means, 28, of the telephone number of the incoming

call; switches, 29, of a switching unit, 30, controlled according to the results of




converter 12 is connected, as shown in fig. 2, to the internal bus, 51, of
‘the central electronic equiprment 11, Eachh One of the external 13 Magg8035,

i ncl udes anplification. and separatiohé i neans, 27, and decodi ng neans, 28,
of the t ehegdbading uphretiomipeiiotmédbpsdid decoditg mesnbl k@l ddica®d toof a swi tching
unit 30, controlled according to the results of 13 May 2005 16 the

decodi ng sep@ he&%wggsﬂoaé B nthhicafbd ﬂ%egahgﬁﬁ%%}ﬁﬁnﬁé ?g%ﬁﬂi cated to

'send the incom ng e comunications to operative rmnals 20 and

phone us f.th t he .t el ephone .sets, cannected to said
central %{éﬂ%&‘gﬁeﬁn&c‘h@ﬁ%?ﬂ&eﬁ?ﬁg&?&%% E?fg’gctzeé@ Saéar‘fc o be directly
controlled by the operators of termnals, 20, and tel ephone sets, 21, both
for forwSieHIeBICeawrtasiicati ons to the LAN users and making direct calls,
anong term nals, 20, tel ephone sets, 21 and 21', and other phone

equi prent3udswitdhes 08 Leaanlss tef ditebtly tottiblled by theampetatorb of tatimby t hat, by
nmeans of termnals 20, the above operators can also interact wwth the LAN

users resgr aﬁmaalépﬁoﬁéﬁge@@tﬁegﬁ%t_?m%ag miERds 0. the JAR@M at us and

associ ated software. In'the bloc ffig.2 1t is shown,

further jt 3.1 ich stores .a ssages, - ,omatically
. recal | e%ﬁ%*‘@éﬁ%‘ﬁ??{‘%‘ﬁ %’P‘H’@n e@%gﬁ’\{@% H‘?nf egdg]r F’ﬁ‘gﬁtal | processing
al gorithns exec%ed by the server CPU, 53, according to specific
- pr ocedur 884 ofer paoneequipments and ngipnatyefshe kAN, A& encloses the el ectronic

equi pnent that associated with the central processing unit nmakes the
| att er i Hrioy tobeumticed thate bp eretnsdf termtinzdsi20, itheatiove bpétatoes varalso

D

interact with the LAN users resorting to the potentialities of the invention
apparatus and associated software.
In the block-diagram of fig.2 it is shown, furthenmore, a unit, 31, which stores
answer messages. automatically recalled and transmitted to the D/A converter,
24, during call processing algorithms executed by the server CPU, 53,
according to specific procedures.
In: said figure, a double broken line encloses the electronic -equipment that,
assoviated with the central processing unit, makes the latter innovative in
respect of a traditional LAN server. |
The above described apparatus operates as foﬁows.
In the detailed flow-charts of figg6a and 6b, there are shown consecutive
operating steps referring, respectively, to the case of a communication starting
from a LAN phone set and directed tov;}ard a telephone connected to the public
" network (fig.6a), and to the case of a communication reaching the LAN, 10,

from an ext, felephoné (Gig.6b).




The above descri bed apparatus operates as follows. In the detail ed
flowcharts of figg 6a and 6b, there;are shown consecutive OpelBMapgoed eps
-referring, respectively, to the case of a conmunication starting froma

LAN phongnsste #Had a0dongh e public
net wor k (fig B6a) aand V\E/utﬁﬂae case o %%chﬁn% ?%%?‘?Ec%ﬁcdrlgg r?gﬁt he LAA 10,

from an bic 6b) 2005 e that a

comuni cat i orf St gﬂ{é?é??F%%"gerLlﬁﬂoﬂ??SW desmgveﬁ{% &PROg8 i ce, 33,

wher et o sa@fgl1 user onnect ed, provi des converting anal og phone signals
into digit d%?f’él%@% %twa%l@tsweay) ndpriTiteni serdipe suddatagowadd data toward

the LAN server (step b) where the opposite conversion (step c¢) and the
transni s$hohAdbwerver ($tep b)ibidere nitd wWppdsites tepreorn(siey ©) and theon as the
reply phone signals are received, a proper conversion into data packets

(step e) taRdnigsiontdyAirt \RE ﬁuBHcaﬂ&%&S(‘rs]@E @oa&ﬁfi LANRIANG. Yoy (Step f) take

'pI ace t he above data packets are etected by the peripheral device,

bel ng c\,\,ﬁ’;/erte%ﬁ‘i g%negg’&%{;ﬁgou‘%%réﬁﬁétg tg%%%’léﬁ(ﬂiﬁfe?t gan‘f‘%asg?gkghgne

user (steg %Was sqQon as the reply phone signals are received the

operati n§ TRRSERTHOn Topard %M[Phﬁne pser{steptfd take plesei thecrbovat the reply

phone si nals reception, both in. step d and In, does not occur in case
t he conmi#p dacken arfaﬁldue@ieutedtbyrthmpeﬂplﬁﬁale{iemcejﬂ k) .whioh diese t hat phone
conmmuni cations reache LAN 10 from public network, 1, the involved

oper at i ngddryssépliche @66tk cARECEPRAR dats ?&k%ﬂ%n%%n@&% @RS | bed. In fact

the relating rovv-chart (fig.6b) is very simlar to that "'one of fig.6a; the
i oot ERETRER Eﬁsﬁg@#@%&ﬁ Bont SR R R8N EerBhhone user
accordi n&wne signals are received the operating cycle resumes from step a.
| It has to be noticed that the reply phone signals reception, both in-step d and b,
does not occur m case the communication has been interrupted (step 1, j, k).
]31 case that phone communications reache LAN 10 from public network, 1, the
involved operating cycle is equal and opposite to thet one above described.
- In fact, the relating flow-chart tﬁg.6b) is 'very similar to that one of fig.6a; the
sole difference consists in the fact that it is possible a direct or an indirect
connection between the ext telephone and the LAN phone user according to |
| the fact that the phone number of the incoming call include, or not, the LAN
inner number of said phone user.
In case that a phone call reaching the LAN, 10, from the external telephone
network -1, addresses directly a LAi\I phone user, the commuﬁicaﬁon IS
- promptly converted into digital data packets by converter 12, or 23, (step a7)

and sent on the telematic line, 13, by priority procedure (step b’); the

gy
iaf




the fact that the phone nunber of the incomng call include, or not the LAN
i nner number of said phone user. In ¢ase that a phone call r eachl Mgy £68@5
LAN, 10, fromthe external telephone "network 1, addresses directly a LAN

phone us . l.cati | S ronpt | nyert into digital data
packet s g%s%&gﬁg%%?@%%,&g}cg%’ r%cgﬁrgﬁﬁge)a%é{%%atgé?ﬁcﬁ%ﬂ%?'teocglg?enat ic line,
13, by p;tj orit ocedure (step b'), the 18 13 May 2005 destination

peri pher Pr%%qﬂ%{fﬁ,i L P3ckeis; R as $90@ ag Bisiianadige &5 getedied by migansofoccurs for
standard I T data packets, but as soon as their nature is detected by neans

- of  pr operoped &deptificationi code cratfiedevicaicdrribe Wit thecanvers®n-of the ghoge conver si on of
the above data packets into tel ephone signals (step ¢') and transmts them
to the tdelacphkes, ifi@xeRphéRCSiHAS (85 QACH An@Otriddlits thebPli€he’ ); then, the
reply phone signal is converted into digital formby the peripheral device

tsel © (Sheghof) mandl robdi@SdclG8 oth SRR B BLheRGEoRaURRd the server

(step ) ch processes i nN~a priorrtary way the sanme into
phone signals (ste nd send to . the extern and/ oy_ publ j c tel ephone

net wor k g%gl“%lpls #SVCRF%W%@%WQVB&WEE% cedfse{fﬁgep ﬁé@?fg ng call from
the external telephone network does not include any LAN user nunber, the
communi ¢ &enowitied thronghade Etheynet toward theesenetr i(step £ mhichaproogseesat ors 20 who, -
using the new potentialities of the apparatus of the invention, can, if
“need, W id £phigrithgabay toBnvet MB kimOBESRADS sighbM EstbP @ )CaEINd gat i on

mul ti media contents, record voice nessages, forward conmunications to the

LAN usergle%&teﬁﬁﬁéﬂd/&@,fﬂ}%&el%@;&?%ﬁée&%{:@@hgl%nativeI y, With the apparatus of

this invention 1t Is op i n diagram of fig. 6b, that
in case {he tel ephone n er n incom cal | ' '
! S incase fhe tgl}f]:pﬂone nl{nn er oto TE]C ?nco{ning calf]gom%e external telephone

network does not include any LAN user number, the communication is

managed by. the interactive terminal operators 20 who, using the new
potentialiies of the apparatus of the invention, can, if need, write in real time
é«mail messages, give the communication multimedia contents, record voice
messages, forward communications to the LAN users or perform other
~ operations.
Alternatively, with the apparatus of this invention it is also possible, as shown
in diagram of fig. 6b, that in case the telephone number of an incoming call -
from the external telephone network does not include a LAN user number, the
comn;unicaﬁon is switched to one of the telephone sets, 21, connected to the
electronic equipment, 11, without converting the content into digital form;
instead, the A/D conversion is clearly pérfofmed if the communication itself is

subsequently forwarded to a specific user of the LAN.




fromthe eternal telephone network does not include a LAN user nunber, the
communi cation is switched to one of ?e t el ephone sets, 2 1, cohhidayells:o
the electronic equipnent .11, w thout converting the content into digital

form iFost emsonst bfodrwiRgodmpRES), AR Hidol HRds e AR! hetaase istepk he

comuni cation itself i's subsequently forwarded to a specific user of the
LAN. 19c43eMakai uf 1.f S E WM NG, ¢S] Lcity. in fig.6b there
are not shgéwl?na g{hﬁg‘@%%tg sg,%gro?g%%gﬁ{]%ﬁ%ﬂgg%gkﬁé i:offwéﬁ‘%qgtﬂ?g_ 6a, but

obvi ousl td..steps concernjng the _co i cati i nterruption checking
are per Fé@@%xcgpg%uﬁw@ﬁaqglﬁc @éﬁﬁ?r@mgHgEQ%gﬁﬁgﬁF@ﬁ W8n reachs the LAN
through]ﬁ%di gital |[SDN, ADSL or simlar line, the relating conversion into
di gi t al rempapicatian fegchsdbe BAnkbthrongh 4 digitali FDNIADSIoonsitmilas si npl y

-adjusted to the network protocol and vice-versa by neans of the adaptor

52. | n basehofelatingtonersiaoimdigizal derplekeweenotidoge, bat @E@aditauser s of the LAN
10, steps of the procedure executed I n such circunstance are only sone of

those fhamt abom gq@g{ | skill ed man
really, the ste : u uglaﬁgq%lee%—%g@ﬁ? gﬁro‘?@leafg‘é%g%%&gfﬁ?hgg a between two
-users O{heaad%ﬁ'\' %fdded wi th the conversion steps of anal og phone signals

. into digita gt vi cever sa. Referriug again to the flowchart of fig 6a,
it has to be specified that the shown procedure refers to the case of a
phone $356 Pt ¢ PheRe; shemuBierignebesveemvo intgpaldwers ofifie LgaN1ig, directly toward
the public network, w thout involving operators and tel ephone sets, 2 1,
connectsepstaf thh regdirp eretutellin suth kasumhsaie Hobhkadmee@yes . that in each

one of the above cases, the central equipment | | operates to nmanage the
phone CRERuBbEAlisElBsed " TNRE iSRS a¥@VerYelear to a skilled man: really, the
steps usually needed for the exchange of IT data between two users of a LAN
added with the conversion steps of analog phone sigoals into digital and
viceversa.
Referring again to _the ﬂow-chart of fig.6a, it has to be specified that the
-showa procedure refess to the case of a phone call originating from one of the
LAN users and going directly toward the public network, without involving
_' | operators and telephone sets, 21, connected to the equipment, 11..
It has to be noticed, howefer, that in each one of the above cases, the central
equipment 11 operates to manage the phone communication in various way by
means of specific software procedures stored in the memory units associated
| with the CPU 53 of the equipment itself: therefore, said central equipment can
store specific data referring to the communications for the purpose of further .

" enquiries or issue of statistics reports.




means of specific software procedures stored in the nmenory units associ ated
with the CPU 53 of the equipment itsgyf, therefore, said central3 MguBdent
can Store specific data refening to the conmunications for the purpose of
finther__enquifries or issue of stat.isticg re s. 20 13 May 2005 1In case
of phon® E@%\Tﬁ%?ﬁ%ﬁ BW“WB‘P‘??a?F‘ﬁﬁﬁfqgoﬁﬁoﬁh s gthg outwards, the
storage of the aforesaid data ainms, as shown in fig.5 _at conputing

st at i st Petwgsdsathe staragee of rthe pfoaenid platd faires.ots Isherm g Bgéhatiser, by
correlating the type of comrunications and the tinme and | ength of sane

- communi cahpwting. statiztip Patdntdiérd idefifing i ths speptfic oatliné of@ach ateatbsti c paraneters
refers to the average |ength of phone calls nade by each user in the

A1 11 er Cobrd RS ighe, LR LoflRmiBBAO" oftPYR: Blnel A1 YEgH OF sARNLD, while a
second series of sard paraneters refers to the tot vol une of the phone
traffic (of :] %%hﬁuser in a specific period of tine, and a third series of
sai d paranetefd' P8t ers to the characteristics of the telephone traffic
reaching each single user. The detection of data- concerning the use of
phone sBY pardigalar, nfrst iseriesdeft spi¢risiatisticoparametere refeis o ghe BVPIBEE f or each one of
t he LAN phone users, are activities schematically shown in steps 120 and
121 of Iehgthgbfotimhe fehibsvrmbaiby ,eacH Ofer iafthé idiffertnt thaesnevefale d8e in this
diagram parallel with the performance of the above- described activities,

~in the ﬁﬂ?ﬁrrtﬁ?{s Bl P RAE oﬁhonﬁi%’ﬁﬁﬁﬂéra §E2bAd E:fesPSY daRflpsiainktérs Stored and

updat ed, which data exactly refer to the cost paraneters of the telephone
servic ffer veral. .carri ef Ss~ St 130, -These -g0st . par aneters,
F oget naeta Ehof RO RRE B e ibnd e s SBet By iR 8 AR B

of time, and a third series of said parameters refers to the characteristics of the

telephone traffic reaching each single user.

The detection of data’ concerning the nse of phone services' and the
determination of the user profile, for each one of the LAN phone users, are
activities schematically shown in steps 120 and 121 of the global flow-chart,
100, of fig. 5.

As we can see in this diagram, parallel with the performance of the above-
described activitics, in the central equipment 11, further data are periodically
stored and uwpdated, which data exactly refer to the cost parameters of the
telephone service offered by several carfiers, step 130.

These cost parameters, together with the statistic data processed by the central
_equipment, 11, .to outline each éingle phone user, are therefore used to perform
the automatic selection of the most inexpensive carrier for each phone

- communication. Said selection, step 107, is exactly performed as a function of




equi pnent, 11, to outline each single phone user, are therefore used to
perform the automatic selection OF §he npbst inexpensive carri el3 ¥ay 2ech
phone communi cation. Said selection, step 107, is exactly perforned as a
function B¢ interpretatieny @z0décodinye opertiorp rtase 1166, @erritdc odi g theer ati on, phase
106, carried out on the tel ephone nunber under dialling. In particular, at

t he nomentlephona nabeinddt aialli by nmeans of a LAN tel ephone equi pnent or
instrument CPU 53 interprets digits of said nunber and determ nes exactly

t he type miafRIEE | e for i t statistic tables
stored inth)) t he c’or?%;dﬁ%ﬁﬁétﬁ)glﬂ%%gﬁ#em%’%&gg%soé%%tt%]g?q?@e type of
conmuni cat|,on d the tine g o] ni cation, finpds, out the probable Ilength
of said 2%' ’Lﬁ?{;é’fi@ﬁtfurg@}t’ té})@ dripgreta i of sakkoupbensaders, al so
stored igito such RAM it can determi ne the nost inexpensive earner of the

t el ephoné&etsERyResexaeth the Kypeusfeconmunietion stquagied; ttherefaré, wingthei cat i on,
supposed length of the sane). As soon as the carrier is. selected in the

af or esai dtatistitetableb stoffdUntdthe dbrfegsontivg RUMI GedTRUL AR08 © thevar d t he
‘public network the tel ephone nunber conprising the identification carrier

code, ph @8mmuhicBash Iee | 103 and 104 of
. et hod igﬁfﬁiog. 5 :u}é%er %‘%H?%e%%ggglil'ﬁ%%%ﬁbaﬁ?&a%gﬁ?ﬂrgg%qle phone

conmuni cgd i,en he LAN, . activity Prevjous described in details with
the aid 0 g?‘léf.s(&@a&%‘a‘l%lﬁéﬂ% SPst:F’é‘éﬁngttﬁQFS Ptéosttmaéaén%?rép@w 120, 121 and
130, are not. |inked to other steps of the nmethod in a chronol ogical way,
I'n fact, SPHEsBIOssush RAMy ibear detenrine the meg dnempensive bawrieerfitle t he times of
limted or absent tel ephone traffic. Upon the installation of a new ‘
t el ephontléphomeetervicekthiOthe @ i§ rédue@ing #ypé bdommunication, supposed

length of the same).

As soon as the carrier is selected in the aforesaid mode, the CPU, 53, directly
dials and transmits 1toward the public network the telephone number
comprising the identification carrier code, phase 108..

It has to be noticed that phases 101, 102, 103 and 104 of method in fig, 5 refer
to the global maanagement activity of phone communications on the LAN, -
activity previously described in details with the aid of fig. 6a and 6b.

It is clear that the three steps, 120, 121 and 130, are not linked to other steps of '
the method in a chronological way. In fact, these steps can be performed
separately, better in the times of limited or absent telephone traffic.

Upon the installation of a new telephone m network 10, there is a parallel
installation, via software, of the new user in the central electronic equipment,

11, and in the corresponding peripheral device, 33, with relevant code and




installation, via software, of the new user in the central electronic
equi pnent 11, and in the correspongi ng peripheral device, 33, W May2005
rel evant code and 22 13 May 2005 r %2vant default statistic par anmet ers

Lol ephorBIoR Jehiat SR pabme et M e el wlRird BB D810 o

I nvention refers to calls toward ext. nobile phones and, also, to calls
r ecei vededlh wpdaterough spdislephene.ext . nobil e phones. In fac~ we have to
consi der that phone conmmunications between nobile phones managed by the
same nobihentplestive opeedtioarkodeasfithe apmeatudef therpréscot mvenfioadofarit ageous,

Fl ow-chart, 200, of fig. 7 shows the operating node of the apparatus when

CPU, 53, 10kl Qhrdled! GRotple SHMRePRRAIAidI%0 cilb qeédivddhfrom! wellcal |
originating from one of the LAN telephones is directed to a nobile phone,

phase 209. Jl.n.such or:} h | .ca ' e fixed

t el ephong’eﬁ'(ﬁ%&o%ﬁ' (‘%@F&I} Eg?neg.t Enr gl%é&hgget %%g%i%%ﬁggﬁygﬁ%ﬂaegs, 22,
operating by nmeans of SIM cards. managed 8% the carri glrl of the called
nunber, ¢fTABENipatens beavesh gaehile ghopgs Eaged ¥ e FEPHBICRNE BAMECt i on node or

the other one is automatically carried out as a function of the statistic
par anet enestwarkcbaotes can bt partidulanly sdvent@Rtous53. The ot her steps of the nethod
infig. 7, 201 - 208 and 220, 221 and 230 are exactly the same as the

- cor r espoRgintdas!t 206 oFz 7 #same obting Zdodenef thaGpphratushehemet hod in fig.
5. Flowchart 300, in figures 8 and 9, shows the operation node of the

Anpar at uspyoks LPGuE VSR A%OUSDCR e, Bt ueliRorghpsi ks, devi ce.

det ects n commun on’1rs comng from -Specified nobile

t el ephones. Nanely, in, cas f a _.communi.cati on ¢om rom.a nobil e phone
bel oP\gi repe of the LN telephones s directed i a mobile pthone, phase 9. 1n fith3 P

case, the call can be made either by the fixed telephone network (PSTN) or
throughout mobile telephony means, 22, operating by means of SIM cards
managed by the carrier of the called number, phase 210; the choice of either

.- one telephone connection mode or the other one is automatically carried out as
a function of the statistic parameters and costs stored in the CPU, 53.

* The other steps of the method in fig. 7, 201 — 208 and 220, 221 and 230 are’
exactly the same as the corresponding steps 101 — 108 and 120, 121 and 130 of
the method in fig. 5.

Flow-chart, 300, in figures 8 and 9, shows the operation mode of the apparatus
of the invention when CPU, 53, or other apparatus device, detects that a phone
communjcation is coming from well-specfied mobile telephones.
Namely, in case of a communication coming from a mobile phone belonging
to one or more groups of mobile phone users entitled to special easy rates,

CPU 353, checks the belonging of the calling number to a specific group of




to one or nore groups of nobile phone users entitled to'special easy rates,
CPU 53, checks the bel onging of the 2?IIing nunber to a specifib YepdpOdbf
13 May 2005 23 nunbers and, if so, oses the call and i mredi ately makes a

call tq the sane..nunper choqsing.t-he nost inexpensive fixed or

nobi | e%["gf §B‘n@%1§5&’r Fﬂéqs.tﬁqﬁé?éﬁg%mF@a?ibbW@na gl ta the semer i g. 9 where, in
-particular, we can see that the nethod provides for. storage of calling
number Dusthspclppsing the mest insupaisive 4ixed osmepilgtdephony camieect i on to said nobil e
phone t hrough one of nobile tel ephony neans, 22, located in the

t r ansnilheiabgvauisishoBRin detle iB F3f 9 Whew: ahpdrticdlhr, WeGan eddhapthshows t he
deci si on-nmaki ng steps 313a and 313b aimng to determ ne whether the

commnhf@ﬁdd)lg}o{,igemm ng or not froma nobile phone belonging to a specific
Li st of tel ephones, and step 313c of standard connection to a LAN

tel ephone, this |atter st occ according to the detailed flow chart of
fig. 6b. Th °6’ﬁ‘?é’?°%‘mﬁ%%““6e$)e&sﬁ@u$@ﬂhod infig. 8 301 - 308 and 320, 321
and 330 are _exactly the sanme as the corresponding steps 101 - 108 and 120,

121 and 130°kseofgedd, §8PAGIE.in fig. 5. In a particular enmbodi ment of the
I nvention, the processing activities of data referring to the use of

t el ephone seonnectim aneail heolilkt phidrie GSodghr obdof asehiieStdléppny Of dat a
referring to the cost of such services are performed by specific

Processi ng m@ﬁgzgq@fe@tiﬁgmf&%&ﬁ%&ﬁ%z Jsﬂsp?l@ﬁ connected to the public

t el ephone network ‘by nmeans of co I catr’on"networ ks such as Internet, or

Flow-chart of fig. 9 also shows the decision-making steps 313a and 313b
aiming to determine whether the communication is coming or not from a
mobﬂe phone beIonging to a specific list of telephones, and step 313¢ of
standard connection to a LAi\T telephone; this latter step occurs éccbrdjj;g to
the detailed flow-chart of fig. 6b.
The other steps of the method in fig. 8, 301 — 308 and 320, 321 and 330 are
N exactly the same as th? g'qrr_f;sponding steps 1(.)1. - 108‘ and 120, 121 and 130 of
mthemethodin‘ﬁg. 5. o B -
In a particular embodiment of the invention, the processing activities of data
-referring to the use ,Of telephone services and the activities for the acquisition
of data referring to the cost of such services are performed by sﬁeciﬁc
processing units separated from the LAN, 10, and connected to the public
- telephone network by means of communication networks such as Internet, or
the like, as shown in fig. 4.
Such separated nits, schematically shown an marked by 117, are dedicated to

- acquire cost parameters and to process use statistic parameters relating to




“the like, as shown in fig. 4. Such separated units, schematically shown an
marked by 11', are dedicated to acquire cost paraneters and tol3ver@esds use
statistic paraneters relating to 24 4% May 2005 groups of users bel ongi ng
to several |ocal networks. These units periodically connect to central

el ectronic equipnments; 11, of said | ocal ajea networks to,. receive data
concer ni B&PupA&f ysws belopamg in saveral dpcal @85”93{75- There BWbnRe Bt said
networks and transmtting to said equipnments, 11, paraneters useful to

aut omat i cahlept getettal slpctromic mopipmentsx pénef sad dedabetrammativedsiton carrier and
connecti on node. The above separated units, 1 F, equipped with specific

oper at i veedeplendaftonceing tHeaibe RF ttlofine devices vy amhpbenenteragnt res of
services offered with the apparatus of the invention and, in particular,

orocess! g AT UGN L SHHRRRS, | Ep At pard e 111 o

e use of telep e servic everal phone users. It has to

be noticed that, . as.regards the.operative. potential.ities.of the apparatus
of Uhis AHPEHAF SHeE aB FAvh A Ber e EORTPuBbh, it wpl e 20G

el ectronic equipnment 11, can refer to statistic parameters of a group of
phone usépanestonmafe to cost parameters of tel ephone services offered by
several phone carriers; wthout any doubt sinplifications can be obtai ned
i n bot h Thseboaseparatet enitn\ét, aghippebwith spepifipepamativeli¢rminals, Ihe managenent
of local area network. it is clear that, with the apparatus of this

i nventi OBap iYe Iotatt@SHi MleCmafagiflent tcehieRh BN heSdey i SBGediNdith thbe nost
advant ageous condi ti ons obtainable on the narket and, furthernore, it is

e el S 0. U BRAOGE  cli ! epone
services for statistic data filed conceming the use of telephone services by
several phone users.

It has to be noticed that, as regards the opérativc potentialities of the apparatus

of this i.uveniién, data exchanged bétween separated units, 11°, and electronic

equipment, 11, can refer to statistic parameters of a group of phone users or

only to cost parameters of telephone services offered by several phone carriers;

without ;(my. doubt,smphﬁcaﬂons can be obtained in both cases as to the
“overall use of equipment, 11, for the management of local area network.

- It 1s clear thaf, with the apparatus of this invention, it is possible to get.
telephony services under the most advantageous conditions obtainable on the
market and, furthermore, it is extremely easy to add to a private exchange

. -automatic answer-telephone procedures, additional lines for interfacing with

the outside, new internal users and "inpovative communication mode both

internal and external to a local area network.




" ‘associated with phone comuni cations 1 nto phone signals an

t he outside, new internal users and * innovative comunication node both
internal and external to a local area network. 13 May 2005 25 13Mhr20@o be
noticed that tel ephones can be integfal part of the peripheral

wor kstations (client) of said |ocal area network or can be connected and

| d 0 di i ' ~ 1t has . b i ced
hact The X s 36 Heoh i hAY fernbBY SR be SUBRHERST of gp® TeaPrsd); | Dnat "' C

t el ephon ody. o nd, therefore, can coexist with a

traditi oﬁ%?%ﬁ%h%&néﬁ%%c@f@ Befaer roréiﬂﬁgté?nﬁ‘?n%ﬁgazfé‘yeri stics an
advant agelsgﬁé)dove descrj.bed are however save as well as in case O ‘
nodi fi catt Y fedn cedropmeaid falicnseen di scl osed -by way of exanple-
The Present myention should not be construed as limted by such exanples,
but rat hglF toukeineticed thatribe aboverdesdribed appargtus can myolvealiMay 2005 26
CLAMS .1. Apparatus for integrating phone comrunicati ons and data

transmi sdages theteldpbouds ofracsdy et womjsar(ylatl) thefe@yre] bem @ppit @itkis conpri si ng:
an el ectronic equi pnent (11) for managi ng the transm ssion, through the LAN
(10), of taditinalatiepharieitmaefesidboefotdtaii@nyari ous | T systens connected to
the LAN (10) and data packets associated with phone communi cations on the

LAN (10) Charetedistitiind da04rtie aBbvel ARy arSRIwd v sERMGH A% S?tcg egf‘;gt s
~and for sedbMehodifications and changes to what has been disclosed by way of '
example. The present invention should not be construed as limited by such

examples, but rather construed according to the following claims.




the dat a packets to said electronic equi pnment (11) and the phone signals to

t el ephone sets (16,17, 18,19) connected to said devices; whereinliMay2005

el ectroni c equi pnent (11) is configd%éd for detecting if the data packets

are associ ated to phone comuni cati ons exchanged with tel ephone network

users external to said LAN (10) and for selecting a carrier of the

t el ecommuni cati on services requested in connection to said phone

communi cations. 2. The appar at uSLABSI nt egrati ng phone communi cati ons and
n claiml, where the el.ectronic equi pnment

dat t 1 SSI .cl ai ped .i
(?111331 i'sr'?gznmf"f%:ﬂ?ag@s ﬁ%"ﬁﬁﬁ%@?@ﬂ@%@mpﬁ@%“@@%% ve connection

node between the tel ephones of said |ocal network (LAN) and the external

t el ephon®n lasel@eknetyiosk dANhE) the apparatusiopmypiisinghe connection. 3. The
apparatus for integrating phone comuni cations and data transm ssions as
cl ai med amele¢tednisequipmert (11)Heor managiog thedtamsmissivinc theapghphehAN conpri ses:
interface units (27, 28) for connection to public tel ephone network, 13 My
2005 27(10pafdoth dais paglets éxchaiged eyhohg VaFbRNES syiding &nfitdied todevi ces

dedi cated to phone operators; a switch (29) for sw tching external

t el epho lyi I : . O ers (23) on

t he LANW??.(%‘)WE%?)%V&Q ﬁ: cggg?ﬂggﬁtﬁg%ghu%ﬁéu ca'wdggﬁf)%ﬁid according to
decodi ng 'ié‘)%i ons perfornmed on tel ephone nunbers of incomng calls; a

- message repository (31) for storing tel ephone-answer nessages; a data

one or more peripheral devices (33) for converting data packets associated
with phone communications into phone signals and vice versa, and for sending
the data packets to said electronic equipment (11) and the phone signals to
telephone sets (16,17,18,19) connected to said devices;
wherein the electronic equipment (11) is configured for detecting if the
data packets are associated to phone communications exchanged with
telephone network users external to said LAN (10) and for selecting a carrier
of the telecommunication services requested in connection to said phone
- communications. |
72. The apparatus for integrating phone communications and data
transmissions as claimed in claim 1, wherein the electronic equipment (11) is
configured to automatically select the most inexpensive connection mode
between the telephones of said local network (LAN) and the external
- telephone network, and automatically carry out the connection.
3. The apparatus for integrating phone communications and data
transmissions as claimed in claims 1 or 2, wherein said electronic equipment
coﬁ‘np’rises:

interface units (27, 28) for connection to public telephone network,




manager for priority nmanagenent of data packets associated to phone

communi cations on said LAN; a file generator for generating filEsMay 286 a
associ ated to phone conmuni cations @?lrough t he managed LAN;, a conpiler for
storing and processing statistic paraneters associated wth use to

por | phor a6,/ RUREPHGER oy SAE bl Pl R0 SRR RI R

mai nt ai n‘i) régaﬁco.st paranmeters of telecomunication services; a connector
(22) for’B6HH&cting to external nobile phones and cordl ess phones
associated with LAN tel ephones; wherein said equi pnent (11) is enabled to

perform al | t&wieh (2P) for svaiedungs exterpgli tolgpkonsylanes fgwarddealephanss t he  recepti on

of call b\p/ | ocal operators, automatic switching of incom ng and outgoing
phone cdli7sor taveand A/Bsiopmertdrs 1G23) conothe dyAN (300 saidedvdrhq@9) besgages or ot her
simlar functions. 4. The apparatus for integrating phone conmunications

and dat autdmatially sontroHedsacedrdinge e i deceding Ndperatihe férformall doper i pher al
devices (33) conprise: a digital/anal ogue and anal ogue/digital converter

(36) cortélgﬂwtﬁqmﬁﬂeg%fﬁomgga@@,S convert phone signals comng from
t el ephones, faxes or receivers into data conpatible with the transmtting

b oroeo! o Bl ST AR S R L 5 o1 !
Per PR G R SiiStity” Shibagenche’ Of dati habRl PRSI hed % Shoke
communications on said LAN;
| a file generator for generating files of data associated to phone
communications through the managed LAN;

a compiler for storing and processing statistic parameters associated
with use to telecommunication services by each single telephone connected to
peripheral devices of said LAN;

a cost manager for acquiring and maintaining cost parameters of
telecommunication services; |

a connector (22) for connecting to external mobile phones and cordless
phones associated with LAN telephones; wherein said equipment (11) is
enabled to perform all typical functions of a private exchange, such as the
reception of call by local operators, automatic switching of incoming and
outgoing phone calls, transmission of hold-on or answer-telephone messages or

.other similar functions.

4, The apparatus for integrating _phone communications and data
transmissions as claimed in claim 1, wherein said peripheral devices (33)
comprise:

a digital/analogue and analogue/digital converter (36) configured to




an address decoder (34) configured to decode the address of said digital

dat a packets; and a signal detector §8) configured to detect theMpgeedyver
pi ckup or, anyway, the enabling of id tel ephones, faxes or receivers. 5.
The apparatus for integrating phone communi cations and data transm ssions

as cl ai n@glvérd phibd Softals WRTiSE @ro%ﬁkéieé@ﬁg%sgg%{je?'or%&i%‘é info3daa COMPI i se d. c.

power supplies (40) "automatically r e from the ac. power supply

net wor k, i | i My bat.t er 41) configured to feed
i nner secgﬁﬁjgﬁglgaﬁ ths@?ﬁ%e@#@%sﬁ rgmt%%ﬂ%\éghﬁgf‘gﬁtaﬂdvvd?%}{fd a’povver supply for
enough long tines,t e up. for, any .l ack .0 the ac. network. 6. The
apparatus fort %vﬂfcggégg%gc déBr%?ﬁﬁqﬁéﬁﬁlF%ﬁgmMﬁﬁéfﬁm% hsnmi ssi ons as
clainmed jn_claim4, wherein the said digital/anal ogue and anal ogue/digital
conver t dhe LA{-busiio telephones faes gud elient pergphgred compwtesse commesletir i sed i n sai d
peri pheral devices are made by hard-wired logic circuits or m croprocessor

uni ts prsoch prepheviat devdgesri fic functions. 7. The apparatus for integraiing
phone comruni cations and data transm ssions as clainmed in any one of the

precedi ng cl ah@ddresducoddt (34)Rdodfighied té Aétode BRUIARERE b bdid aggikl gured to
determ ne, by detecting and interpreting the digits of the tel ephone

nunber tdh@tpackedsahdi s calling, the kind of call desired and, therby
sel ects the nost 1 nexpensive 13 May 2005 29 tel econmuni cation carrier

ccoor 19 0at Rl ATURRGRH b adliTine LB RTHREF o Pour cos

| anyway, the enabling of said telephones, faxes or receivers.

5. ’ The apparatus for integrating phone communications and data
transmissions as claimed in claim 4, wherein said peripheral devices
(33) comprise d.c.-power supplies (40) automatically rechargeable from
the a.c. power supply network, said d.c. power supplies having a battery
(41) configured to feed inner sections of said devices with constant
voltage power supply for enough long times to make up for any lack of
the a.c. network.

6. The apparatus for integrating phone communications and data
transmissions as claimed in claim 4, wherein the said digital/analogue
and analogue/digital converter, switch, address decoder and signal
detector comprised in said peripheral devices are made by hard-wired
logic circuits or microprocessor units provided with specific functions.

7. The apparatus for integraiing phone communications and data
transmissions as claimed in any one of the preceding claims, wherein

said elecironic equipment is configured to determine, by detecting and

interpreting the digits of the telephone number that a user is calling, the

kind of call desired and, therby sclects the most inexpensive




according to user typical paraneters specifying the statistically supposed
~length of said comunication and provides for automatically di & Map200%

i dentification code of the sel ected #%l ecommunication carrier before the
t el ephone nunber under dialing. 8. The apparatus for integrating phone
communi cat i ontlespmmyaication camienrcsaridingdo e typaofmtmunicationptiee of t he
preceding clainms, wherein said electronic equipnent, upon the tel ephone
connecti on of of édimurication) h@ar tcostnpdrametepROneRl exh@unRhtidO afidi d LAN i s
configured to automatically switch, depending on the cost paraneters, the
type of phongcerdiizeabi aser bpmal f pargtlele Phiifying the " SRidcgY O MobI L e?',

using connection nmeans towards the nobil e phone network (PL directly
i ncluded in | | ' t i nt.s i . connection
means oper at ?%kg)g%sgglln%a%ns%ﬁﬁcgm&gg%g@%a%;ﬁgég%g%ﬂ?%@u?ﬁ@%i | e phone
service carrigf. nages. the,SI M card .o he cal l ed nobile hone, or b
other carrie r(ﬁéllm\glﬁ% @B@%&%@ c?‘ilf’eo%ﬁ ﬁ?lﬁ‘ft%tﬂi%?%f“% PG holr[:e g

conmuni cat i ons an&@d tahqntransm ssions_as claimed in any one of the
precedi ng cl JefEe r?%PP g gumberndst digling ocessi ng units (I F) connected to

t he external tel ephone network by nmeans of communication network such as
Interne or thHhe apparatus whoer ditpgretingl phedie c abmchupicatiessizng atst s (1 P) being
~dedicated to acquire cost paraneters and to process user statistic

paranet ers r ¢lhadmisgjonst & géaimedsn ehy unerdf the brreding clsdms ewRérei | ocal
net wor ks, wherein said dedicated processing units (I V) periodically 13 My
- 2005 said electronic equipment, upon the telephone connection of LAN

telephones to mobile phones external to said LAN is configured to
avtomatically switch, depending on the cost parameters, the type of
phone connection from “fixed to mobile™ to “mobile to mobile’, using
connection means towards the mobile phone network (PLMN) directly
included in said equipment or in connected equipments, said connection
means operating by means of SIM cards managed by the same mobile
phone service carrier who manages the:SIM -card- of the called mobile
phone, or by other carrier, if cheaper.
9. The apparatus for integrating phone comrﬁunications and data
fransmissions as claimed in any one of the preceding claims comprising
- dedicated processing units (11°) connected to the external telephone
network by means of communication network such as Internet or the
like,
wherein said dedicated processing units (11°) being dedicated to
acquire cost parameters and to process user statistic parameters relating
to groups of users belonging to several local networks,

wherein said dedicated processing units (11°) periodically




30 connecting to the apparatus of said |local networks to receive data
concerning the use of telephone servéﬁes by each phone user.of EaMady200tal
networks and transmtting to said processing units of the apparatuses
paraneters useful to automatically selecting telecomunication carrier and
connecti on no¢Emedtgg Phtheagpraramsu of fsaid lovak getatorksy top hexeivecdataruni cat i ons and
data transm ssion as clained in claim9, wherein said electronic equipnent

(11) or said chedémingetlic pivo of sdepine rveivices | byPdachrphofi® mbérgefl €6l t 0 conput e
different typologies of typical statistic paraneters for each one of the

sai d users, alobalr abtworkobfd VirdmBinftiihh N tsRida\pRsRSdWnat i oM ¢ cal | s made
by the single user in different nonents of the day and/or during several

days of the wagkmfised™ Mtggcoqgeﬁpetgefgﬁtwnggca&@ ”}@le?ﬁ@bal vol ume, of

the tel ephone traffic going out fromsaid user rn a“specitic period of

time and a thj | referring to.the characteristics of the tel ephone
traffic r'eacﬁlur’?go%%@%c%q% eﬂ%‘i?&“ﬁ?@onﬂnﬂ%hod for integrating phone
comuni ¢ati o and data transm ssions, on |ocal _area network (LAN) (10)

usi ng t H&" appaiCat3hBaraus ¢ for; ipgerating cphone, \commyinicgtionss| aad: idal t he

| owest - prices connection node and tel ecommunications service, the method
conpri si ng t @ngpsgen g% claimeshinedeinn g, wherehesaid\ple¢tt@iic aquipinentt r oni ¢

equi pnent (11) and one or nore peripheral devices (33); managi ng, by

utilizing saiHl)airesitrdedicated prpcessinginitsi(@ 1) meg\configatedio compmegh t he LAN
(10), of both data packets anong various |IT systens connected to the LAN

Eigg : and dat giffepét tAiologhssSEIotyplcflstiidtle. RIRANGeS FTURNCRe GffheON the LAN
said users, a first typology referring to average duration of calls made
by the single user in different moments of the day and/or during several
days of the week or month, a second type referring to the global volume
of the telephone traffic going out from said user in a specific period of
time and a third typology referring to the characteristics of the telephone
traffic reaching each single user.

-.11.-. .. A method for integrating phone communications and data transmissions
on local area network (LAN) (10) using the apparatus as claimed in

- claim 1 and for selecting. the lowest-prices ;:onnecﬁon mode and

| telecommunications service, the method comprising the steps of:
connecting to the LAN (10) an electronic equipment (11) and one or

more peripheral devices (33); managing, by utilizing said electronic
-equipment, the transmission, through the LAN (10), of both data

packets among various IT systems connected to the LAN (10) and data

packets -associated with phone communications on the LAN (10):
converting, by ufilizing said peripheral devices, the data packets

associated with phone communications into phone signals and vice




~converting, by utilizing said peripheral devices, the data packets

associ ated wi th phone comuni cations,jnto phone signals and vi cB Blay260iay

2005 versa, and sending the data pa%Lets to said electronic equi pment (11)
and the phone signals to tel ephone sets (16, 17, 18, 19) connected to said
devi ces; det everbagnd Isynding Ihiczdatg pacliets © eid elevirenie gguipment (11} f t he data

- packets are associ ated to phone conmuni cati ons exchanged with tel ephone

net wor k user samitherphahe signalgitel légiond Qts N6, FE118CU9N6orRectbdls | er of the
“ tel ecommuni cation services requested in connection to said phone

- communi cat i ongid Based: aBesiE YR A &bﬁ%%ﬂfi’d&é ifRhyral i ty of

carriers. 12. The method for i nt egrat’l ng phone co nications and data

transm ssi ons ' ' [ net hed cg | SlbNg..t he steps of.-
det ect i ng pho%ag"’sB%Amkg#us%%S%@S‘%{seattﬁ]ﬁé’é‘g‘%tcg@ﬁmf%g%ﬁs St \° (AN sai d
conmmurricati omng fromthe public tel network ., or formfixed

t el ephones 01&@%31?0 © | DRRWORK o HSFEY PF%B“L&? &a‘ghgggp?ﬁarﬁﬁgn#ieﬂl}‘%r? into digital
data packets provided with proper addressing; transmtting said data
packets on preaBeriof the teleepmmunieptionnerviegsgisianestad asenngetion fPackets by a
central equipnent of said LAN or by peripheral devices associated with the
desti nati on tsaideiioos eommusicatiansnbased ion gostapathmietta obtaitedtfsornmt 0 phone _
signals; transmtting said phone signals to destination sets or to public

- phone net wor Iplurdlitg of ¢atrig@se the conmuni cation originates fromtel ephones
of the local area network and is addressed to the public network:

det ect i 09, andhs OhcRdd NBr IieBprafiif ChRIHRY dofhrhifcatRs Ohnd SliggomMuNi cat i on
services by each users, so

transmissions as claimed in claim 11, the method comprising the steps

of: defecting phone communications through said local area network

(LAN) said communication coming from the public telephone network

or form fixed telephones of said LAN; converting said phone -

communication into digital data packets provided with proper

addressing; transmitting said data packets on priority through said LAN;

- -acquiring said data packets by a central equipment of said. LAN or by -
peripheral devices associated with the destination telephone sets;
converting said data packets into phone signals; fransmitting said phone
siglmals to destination sets or to public phone network, and, in case the
communication originates from telephones of the local area networ_k and
is addressed to the public network: detecting and collecting data
referring to the use of telecommunication services by each users, so
that, by means of periodical processing activities of said data for
calculating use statistic parameters aunmg at outlining the users and by

means of periodical acquisitions and storing of cost parameters of the

telecommunication services offered by the services carriers, it occurs,




t hat by neans of periodical processing activities of said data for

cal cul ating use statistic paraneters;qining at outlining the uskr Manad0by
nmeans of periodical acquisitions and storing of cost paraneters of the

t el econmuni cati on services offered by the services carriers, it occurs, 32
13 May 2005 wnesrraghenll deam AN phonss towandepnbliowmetworsudstactiomef wor k det ect i on
of digits constituting the tel ephone nunber of said call; determ nation, as

a function dligitatabstuting the telephdne ntiuyber affsaidheillt dbtemginarion) sed i on servi ce

that wuser is requesting; selection, as a function of the above statistic

par anet er s  arfinaad seidsdigilg bAHE e of 18 teleBSmhRWRSLioR §drFis that
t el ecommuni cation carrier and connection node for carrying out the

t el ecomuni cgfshol S$E50LLGSy:" SHLESH € PBIR SEF LSigld aling of the
i dentification codz&!)f gggi’d cafﬁrﬁl}i’ergs l%% orgophgf tﬁé%é%ﬁg%testaﬁu er of said
accor dance

call and acc ' o] e | ephone connecti o de selected in
~with the'presllra%{ljﬁsw% eg,hﬁt hatggﬁ afii ?W?eﬁ’ sdi d aIIPW PiEans of fixed
phones or nobile phones. 13. .The method,as clained in claiml | wherein, in
case a fixed ?lawéﬁmeﬂﬂ%wm ndgcanpeciionamode for saraps o8t M t o any one
claims | to 10 gets a phone _call by nobile tel ephones, the nmethod
~ conprises t hilepogmeunieationherviest ieauepster dyctil | user; sutamasishialingnefirber ;  checki ng
the inclusion of said nunber in a determned list of nunbers; and if so:
- storing sai dtheudidificatiorfcadé of)sdithearrier beforg thehehphewd humbealdfi ng sai d
t el ephone nunber using, according to the inexpensiveness, fixed phones or
mobi | e phonesgaid icilt latidliaBSorinly! th 4B tdldpheAd LokheeRbS IndRRRBBRAIY the sane

nobil e service carrier who nmanages the identification card of the nobile
phone . gccordance with the previous step, the transmission of said call by

means of fixed phones or mobile phones.

13. The method as claimed in claim 11 wherein, in case a fixed telephone
controlled by an apparatus according to any one claims 1 to 10 gets a
phone call by mobile telephones, the method comprises the steps of:
detecting the caller’s telephone number; checking the inclusion of said

- number in a determined list of numbers; and if so: storing said number;
refusing the incoming phone call; calling said telephone number using,
-according to the i11exp¢nsiveness, fixed phoﬁes or mobile phones
including SIM identification cards managed by the same mobile service
carrier who manages the identification card of the mobile phone
receiving the call. |

14.  The method as claimed in claim 11, wherein, in case the addressed
telephone number of a communication reaching said LAN from the
external telephone, network does not have any in-LAN phone user

number, the communication is managed by interactive terminal

operators (20) of a central processing unit of said LAN, said operators




-subsequent |y

receiving the call. 14. The nmethod as clained in claim1ll, wherein, in case
t he addressed tel ephone nunber of a fon’mmi cation reachi ng sai tB May2006m
the external tel ephone, network doed not have any in-LAN phone user
nunber, the communication is managed by interactive termnal operators
(20) of a cenbsing pgrablesii nepedni wrgngsaeal Leamail s anessagser aivng 33 13 May
2005 being enable if need, witing real e-mail nessages givVving

conmuni cat i oncomrhwnicativna mudfitmedias ,conteaty diecorditgy cevice Smagmages, f or war di ng
comuni cations to the LAN users or performng other operations. 15. The

- method as cl aforwediding edramthiddionsabethd, LAN 6s5€ drhserfedlis 886y t el ephone

nunber of a communication reaching said LAN fromthe external tel ephone
net wor k does dgiefatibRvye any in-LAN phone user nunber said communication is
switched by a'central processing unit of said LANto one of the tel ephone

sets 21 nneg I duniit. W t. . converting,the co nication into

digital Tor meﬁ{eﬁ%e%%sago%\i/%ﬂrégilgn eﬁxg‘”’ﬁ%?%FW‘% T‘hes%q S¢ nication is
f.orwarded.to .one of said LAN phone, users. 16. The apparatus

and et hod f SFISRHORE Jaben §f ohEemmupicion reaching saidaLANfiem thensni ssi ons on

| ocal area network (LANs) substantially as herein described with reference
to acconpany ie;qtgmé} éq],ppmg@ network does not have any in-LAN phone user

number said communication is switched by a central processing unit of
said LAN to one of the telephone sets 21 connected to said unit, without
converting the communication into digital form, the A/D conversion
being performed if said communication is subsequently forwarded to
oné of said LAN phone users.

16.  The apparatus aﬁd method for integrating phone communication and
data transmissions on local area network (LANSs) substantially as herein

described with refernece3 to accompanying drawings.
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