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13 May 2005 TITLE APPARATUS AND METHOD FOR | NTEGRATI NG PHONE

. COMMUNI CATI ON AND DATA TRANSM SSI ON ON LANs AND FOR AUTQOVATI My 2005
SELECTI NG LOAEST PRI CES CARRI ER AND CONNECTI ON MODE. DESCRI PTION Fiel d of
the invention This invention relates to an apparatus for integrating phone
communi cation and data transm ssion on |ocal area conputer networks (LANSs)
‘and for automatically selecting tHBELEe| ecommunication carrier and the
connection node which better match specific requirenments and, in
parti cul arAPRARATHS cANDer IMETHOD | nFORt | GNEIGRATIGt eBHODER et hod f or
i ntegrating phone communication and data transm ssion on LANs and for
aut omat i c atOMMENECATION WD THATA TREKSIMISEIIN QNI aNDFOR (i xed/ fixed,

fi xed/ nobil e, nobilelnobile) and telecomunication carrier. Description of
the prior A5t ARP ﬁﬁl{: % ¢ AR ERX CRRMOI-Ng dat a,

i nformati on a(r)l nessa\gye\é\svm %T@Srrpa ' €S- oF ?Sces usi ng conputers
connect ed é&’&%ﬁé& by means of transm ssion |ines operating at high
transfer ' ﬁ@ to standardi zed transmi ssion protocols. The above
|l i nes, which constitute a LAX operate parallel with the traditional

internal corporate tel ephone sPESERIEEMAYed by neans of private exchange
SUBSTI TUTE SHEET ( RULE 26)

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.

SUBSTITUTE SHEET (RULE 26)




2 13 May 2005 The technical features , of the two networks above, LAN and
t el ephone system- substantially diffé, as known, in the fact thaMay@PPe

dat a tr ditertedhhizal febiess@T the tvo m&ws&sﬁmvccnﬁhmﬂdmhpmm&n,are excl usively
of digital type, signdls thr ough t he phone system are essentially anal ogue

After tRabdtindenyphiffent h‘aﬂsrﬁi%d'ﬂﬁ&l@a”y' ng through
dsqﬂm eacﬁleflxg%ﬂte epﬁﬁﬁy user

‘public tel ephone netwo I's now al | oned

choosin .the_service o d dlfferent rriers

previ ous y ensf’ﬁééd& é‘ TEEHOHt e Bt ““'f g %’éﬁt he choice by

~addi ng, aI i ng, a specific_ code before the phone nunber to dial,
whi ch ¢ W@éﬂ%&ﬁﬂﬁlﬁ}u}tﬁm@&sel ected carrier. The selection

criterion of carr|er is, in general, a criterion based on the service

i nexpenéﬁﬁéﬁ%hbeMmUﬁptheetelmmmhmcmcaubemics canyirgmthreughl e of charges of
the several services offered and they generally include sone services _

bei ng agililidtteleiRine nefvdiRs REH fixedftelb ﬂlﬁn?‘hﬁﬁrls ﬁwaau%wad cRddsRE For instance,
in a given. period of tife over the day, or week costs for |ong-distance

of the Sl Wnf TR “8‘8" ?ﬁ?@%ﬁ@ kol peio Stk R 0r ) " 1 oo

calls to b| | e on mTunl cat | ons for and_dat a
transm”%’?P tE’f"rc'Et ﬁ‘ﬂlﬂﬂ&ﬁcﬁpﬁ‘éﬁ%n may be nore
- profitable. In addltlon |n case caIIs are towards nobil e phone, the

cormunl@dﬁb@fﬁ%@sphommﬂﬂmﬁedﬂmlmhamdslwﬁesﬁondaﬂeﬂmhpm@ a nobi |l e phone
whose SIMcard is managed by the sane phone communi cation carrier who

managegelebted Shider. Coe s@ifctioRCoritidd off AYHENANSG gtiedB¥ &PEfon

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 services 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 tban those of the sameca]ls made through. other carriers_, o

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,

.In 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,




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

t el econmuni cati on service carrierjand the type-of connection. In
consideration of the above and considering also that LANs with
client/server architecture are, nore and nore spread even as regards small
conpani Ekergire (ps| they nyehsr of cerrjrns incseasesadt kaeamngsgmord aad mpore new
potentialities offered by the IT sector, it is perceived the opportunity

t o devedifficult 30! thel aserakd anakey apoidexpensivemdtolde dotlomsofo st ens,
especially in the case of new areas or. buildings, and an increase in

per ! Or MRREGANARLANGRLLRS chtic! Wit Rl Bd of dnbARACH cibidkidfion L Tad! LT 0nal

exchanges, and allowi ng further t utomati c sel ection of carrier and
connect | des _upon.each phaope nection between, LAN phone user and
externa?ﬂﬁ%f%rﬁl@ﬂ%?ﬁﬁwgﬁsottﬁ@I?W@H?tﬁ’cﬁi‘.en%‘?’é"eﬁm §5f%ct of exanple
enbodi rents of the present invention is to provide an apparatus, and

cor resJBARE Ayl more sErcad given 198 regardy smell emymaniep ising losmpaweEEat i ons,

mul ti medi a nessages and I T data transm ssion through a LAN, said apparatus

bei ng suontpexters, andiknewigy ficaliy)@etv poteritinktigudfféred by dlediheoter,iet wor k and
automatically carry out activities currently performed by exchange

oper at g§ Sper®8i9bd)ethe OBhSGHuNiY 1P RHEM d(;%f apnABRa tmarwtha a correspondi ng

~met hod to ‘obtain, upon the Tonnectio a fixe phone to the public

phone net k.. the automatic. selection of the tel eca nication service
carrie rsyné@c&tlg% Pﬁ%ifsf%?ﬁ ’ B%Heﬁlaﬁ%é& NeIii W%eﬁﬂ%s’ Z?;\‘Hi/ant age
criteria, and said tel ecomunication services being referred to tel ephone
servi c@8 WAtPagRih PEHrmeaces gad: feahsen of iflexitibity inc sespeetr oligte t he

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.




public phone networks. 13 May 2005 4 Further object of exanple enbodi ments
of this invention is to provide an apparatus and correspondi nglhMaxdd0% o
put into practice, upon phone connection of a fixed tel ephone to nobile
recei vers, an automatic changing 4of t he connection node, fromfixed/
nobile to nobile/ nobile, in case™it results econom cally advantageous.
Anot her object is to provide an apparatus and correspondi ng net hod through

whi ch i tFurthepbbjedesf &xansle dhfbodBhdBE HERinvwenfibh 88 tPproiiedad ef erring to the
use of tel ecomunication services through tel ephone systens by the users

of such pbiheind Wty HeuthiClh piRlificdh8Ribd A pholdl® Mre
i nexpensrve tel ecomuni‘cati Gn carrier “for phohe Services required in a
ect of the pr.esent.invention, there

gi ven monent .. I n.accordance with as

i s provi@BEeLRn Ogﬁpé?feéftﬁgq’gﬁ‘?e {On'[“g@}eafegﬂﬁefﬁ’h%%“temﬁ @Mns and data
transm ssjions on |ocal area netv\orkhiieLAl\l) t he a%gara_t us conprising, an

el ect r orfifcdhe gongaetion madsy feam dged/gmebile to mebile/lsmobie, nheaseidh t he LAN, of
bot h data packets exchanged anong various |IT systens connected to the LAN
and dat aesubtacéehemiraly cadvaatigvaush Arfuthee objecuniis atol @hsviden dnhe LAN, one or
nore peripheral devices for converting data packets associated wi th phone
communi fa?bénﬁﬁ!@ ah@ COrEIpRAGIng HAALS SN WhichViei$ BHowdd td SfeaeeNdi Ng the data

packets t0 said el ectronic equi pment and the phone signals to tel ephone

sets ¢ i ey [ el he el ectroni c equi pnment is

confi gu(r%([au&%#%gu%g%%?}fﬁr?% ﬁé_Fe t°%a$%seep°§é§8%°é‘%8}l@°a%%scer‘3%§d to phone
comruni ¢ati Qns ﬁxchanged vm'ﬁlh t el ePhone network users external to said LAN
and for ougcl'l telephone systems by the users of such services and to recover such

- 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 managing the transmission, through the LAN, of both data packets
ekéhanged arﬁong varlous IT systéms conﬁerértédmfo 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.




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

el ectroni c equi pnent, associated with the LAN central processing unit
commonl y denom nated as LAN servefg conprises: neans for interfacing public
t el ephone network, decadic or nultifrequency tel ephones and term nal

[ mes touaoas et Soely e SR bRl S BE Lol sl BRAREE o Ching

means being autonptjcal |y .controlled according to decodi ng operations
perfor rredmgﬁo Yiflenpiriated as b erEveR FOBYISeSHT i ncoming call's; - means for
storing tel ephone-answer nessages; - neans for priority nmanagenent of data
packet s ref-ermeany tfor pinderéacimg rpubhicc atlephmeonetairkl, ldesadis 8 May 2005 -
means for creating files of data concerning phone comuni cations through

~said LAN, - Nﬁanﬁ”rd‘q[ﬂén@f RIdphanay shdleRARDP HOE el didicatd CtoRHonBEL er s
concerni ng use of el ecommuni cati on services by each single tel ephone
connected to rIJD ipheral devices of said LAN, neans for the acquisition of

cost paraneters of tel econmunication services; neans for connecting to

external nobil e phones, and cordl es hqnes )
- means f%r sw1t%ﬂ1ng ext. teﬁepﬁor?e ﬁnes toward said telephones or

toward A/D converters, said switching means being automatically
controlled according to decoding operations performed on destination
_ telephone numbers of incoming calls;
- means for storing telephone-answer messages;
- means for priority lhanagement of data packets referring to phone

communications on said LAN;




associated wth LAN tel ephones, said equi pnent being enable to {)erfor m al |
typical functions of a private exchange, such as the receptionl®Magaffs by

-l ocal . oper at Of;84nce: tc%ﬁ ' i.n of .l ncom ng and .out goi ng phone calls
transni ssi onoi(i)lfawﬁg*oh- on d#cﬁée;s\é%v\é% g?%cﬁw" i s%ﬁ%“s""’?ﬁé%g‘ﬁer sinilar

functions. ', 6 he Peri. | devices OF the apparatus of the invention
conprise: - r@ﬁ‘l‘?ﬁ%gﬂg@ﬁverti ng phone signals comng fromin LAN

t el ephones faxes or receivers into data conpatible with the transmtting
protocol of Rgang forsferingand piasessingsetatistieqasnfetears sonctmitigngedifgi t al  dat a
packets comng on the LAN-bus to tel ephones, faxes and client peripheral
conput ers, cdrieeahmuitaion adefvicd3eby RBRh Adingl6 tlESvne -cofRaR&] 9! decoding the
address of said digital data packets; - means Tor detecting the receiver

Pi ckup or, a 1 f said in-LAN tel ephones, faxes or
receivers. 6%%@“%@8%@%9% dgeously, said peripheral devices include
dc. power su i agt omati cal |l y. rechargeable fromthe ac. power supply
networ k- in g]gég‘lh‘?e? n&'e atcﬂ'élséﬂﬁ\fé‘-?%tl?”& Befersef {eleepmpBicdlion i ng, swit chi ng,
decodi ng and detecting, conprised in said peripheral devices are nmade by
hard-wi-red | 8§¥®8ircuits or microprocessor units provided with specific

. 'software functions. The el ectroni c equi pnent associated with the LAN server
- provides to Behusclor cheneciiigy 1ol @fterhl hrRbHe PHOM 26 cbRlless Phvh&es requested by
-a user of said LAN determ ning, by detecting and interpreting the digits

of the tel epiessad WBLANBRphdeS user is calling, the kind of call desired
(town, | ong-distance, iy

said equipment being enable to perform all typical functions of 2 private

-

(QQ

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 b

in-LAN telephones, faxes or receivers.




I nternational, to nobile phone ... ) and, therefore, selecting the nost
i nexpensi ve tel ecommuni cation carrier_according to the type of 13 May2005

: . . : .~
comruni cgtjon, ti of . communi cat i on,~ hour cost paraneter such
communi c%"%ﬁéﬂfﬁaﬁiccwﬁiwm vIges b ipelpde, 0.6 RORFE %Bﬁ%sfyi ng the
statistically supposed | ength of said communication. The el ectronic
equi prengutomiatieallyr ssohatgeableofremttheratc: pawey sepply nafvorky daedditient i on code of
the selected telecomunication carrier before the tel ephone nunber under
di al | i ngthesboadmeatiapdirpams forwpaveriinpe swittkippodecodinnmetdatearhingf LAN
tel ephones to nobile phones extemal to said LAN, automatically swtches,

i f Cheapeémpﬁééﬁlintsaﬁﬁ?peﬁfah&m&%icw&%%ﬁﬁde% hérdRired TogR Girb@irsrbi 1 e! ' to

"nobile to nobile usi'ng™ connection neans towards the nobil e phone network

(PLMN) djrectl I ncluded.in said egui nt or in connected equi pnents, _
‘said conﬂ%%??’@ﬁesﬁ%r LS P tﬁuﬁ'&pﬁ?ﬂﬁﬁ%&fﬁguﬂj%ards managed by the sane
‘nobi | e phone service_  carrier  who nanages_the Sl M card of the called nobile
phone, oﬁ%?leﬁif%?5q1%E¥ﬂ?ﬂ1é$%0°1ia?ed(?ﬁ@éb%ﬂ.ANrW@ﬁ)&Vé@°SF%SOJW €case, the phone
call takes place, through 7 13 May 2005 the PLMN, between the central

el ect r oncarrien of prleodémminiciion sereicts caquesedt by 2 xser olbaidolANe t el ephone,
and, through the LWbetween said central electronic equipnent and the

l'ocal argdeifhing! by GLARBADE inBRFARBUEE Aigie Tt thd'teldpBoseh@sbdron of carrier
-and phone connecti'on type are acquired, processed and stored in said

central ect rQnj.c .equipme saj d anete e 5 | cal | y updated
accor di ntggtt ?‘ep(r{]gére Mﬁlgi E]E’eel}‘%d Sfb%-a‘f r@l&%{ Z¥0%0t1§9($ e pré(’)cessi ng of
statistic data referring to the use of telecomunjcation services by each
phone udakmagigayedtopymebils inhorst ) othd, afisastara s sdsrdmg nthea B si ti on of  data
referring to the cost of

' 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




t el econmuni cation services offered by the various carriers. The processing
of data referring to tel ecomuni catiop services used by each o ¥ 2PBdne
users pr I f t Ypo i es.of-typical statistic parameters for
sai d use?@?ﬁgﬁ?\grbgw&g%%?%’g?{ &g‘f@”éc?‘lin et pfdheventes angithe o) | s made by
the single user jn the different nonments of the day and/or during the
sever al c%‘fef? ofo lpfetmﬂﬁraﬁﬁ)nﬂlmugh thecbAN; t hebeesne faids cangrat he gl obal
volume of the  tel ephone traffic going out fromsaid user in a specific
peri od ofelqctrﬂ@lpempmemtcandtquobabgyeameafv&frﬁtélépﬁoh@ characteristics of the
tel ephone traffic reaching each single user. The Processing of data
ref er ri n@ataetdi® uieind thePRARGOR U alift AACDHIIE odAillHR! b0 U 0T dal

y be p y

referring to the cost of such services nm ertorne separ at ed
means of

processi virel t Q,t.he blic.tel ephone network hy

cormunic%tg? on ngﬁo\/\%gérg%g%éggﬁ%&gg ‘Ph%P4Jﬁ?%PA NG, ETWEPREDRL SAidY separ at ed
units periodically connect to the central electronic equiprent of the

i nvent i oR”i%‘eﬂ%Eyﬂ%memeﬂ@@ywpéﬁ@mwdmgmo peschtime gervals byhe sel ecti on of
| owest-prices carrier and Connection node. In accordance w th anot her
aspect ofegnse oprhetiethe imroemstingrof staistie tstapretiidg dioa themeihiad f or

I nt egrati ng phone comuni cations and data transm ssions on | ocal am

net vor k Kleddumusicaion bévieabay i bl 1Rk laECd LHONE ydBYRSt - Prim
-connection node and tel econmuni cations service, the et Ao conprising the
ment ang one or-nore

st eps ofy yeraly i tQ.the .LAN an.el ectronic equi
peri pherg devi ?glg rigt?mna hrtgmﬁb\bﬁflufl”l1 i sz'F?&’%i go e r &9t c © qui pnent the

. transm sgion, through the LAN, of both data packets anong various IT
syst ems WISHIENEAIOR Seryices aferad by thevarions carriers

The 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




packets associated wi th phone comunications on the LAN, convert Ega ﬁ
utilizing said peripheral devices, the data packets associ at edl 5 26Rdne

communi cations into phone signals afld 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 pment if the data packets are associated to phone communi cati ons
exchandedranswit usefidpiacaractont fopthe sekeetion OF I SWEsR! rfc@s é%'hgraﬂdA‘N and sel ecting
a carrier of the tel econmunication services re ueste connection to

sai d .phengedidAMydecat i ons, based on cost paraneters obtained froma
plurality of carriers-In accordance with yet another aspect of the present

i nventi vi ded a,pmet hod for inptegratjng phope calls and

dat a, tlga%nsm SSl onhfﬁ?c; 59%%%’“?%%?%6‘“\‘%%?&@@@% dedde | owest - prices
connect i de and teleconnunlcatlon carrier, conprises the steps of

det ect é“tempha@qumanddaMmmsmas opiowt frea( LW sai d

comuni cation conmng fromthe public tel ephone network-or from 8a 13 My
2005  petveuk (b usingttheapmarausdndsar stlbohig the SWsEpibRGoRAdoRNONE

communi cations into digital data packets provided wth proper addressing;
- pri OMUﬂyahdwmmﬁmﬁgatﬁ%%ﬁﬁ:bathQ?Eé&ﬁ% Q4N , - acquiring said
data packets by the central equipnent o é%%dl] - %E&géégperi pheral devices
' assom@rﬁg tel e sets; - conpverting, said data

ot 9 L ARER ORI e TR A hE e mcpm BeraPTorY dRFisho

packets 1 nto“phone signals
publ i c phone network

dest i nat i on tgl e&po,ne set? or to
aging, by utilizing said eletronic equipment, the transmission, through the LAN,

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 utlhmng sald eleciromc eqmpment, 1f the data packets are assoclated to
phone communications exchanged with telephone network users extemal to 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




and, in case the comunication originates fromtel ephones of the | ocal am
network and is addressed to the publ jc network: detecting and cbl MagfDf
data referring to the use of teleco nication services (such as the type
of call, town/long-distance/international, the tine of call, its duration
) by each user, so that by means of periodical processing activities of

éél d datfixefl ho@qj,ﬁ%ﬁhfsr&gsmmt atistic paraneters aimng at outlining
" said users., and by neans of perlodlcal acqui sitions and storing of cost

parameters_o @e‘?tﬂ tel ecommuni c ervi.,ces offered by the
sever al carrlfce%ls gi %@Sg@ u%’ﬁﬁ'i‘lmlsaﬂ%f&gﬁ{%iﬁ & toward public

net wor k: - detec |on of digifs constituting the telephone nunber addressed
by said cal PFoVt eﬂé‘f"@rﬂ‘?‘i’ a function. of said digits, of the type
of the teleconmunication service that user is requesting, - sel ection, as

-a functionm diticritetraiovéing said date packetsitaagiethe L#& above cost paraneters, of
the |l owest-prices tel ecommunication carrier and connection node for

carryi ng eutadglizingehid dampeketdy (RélcdBaMddfufmdnt OF @RI CANRY byhe user automatic
dialling of the identificati onylcode of sard carrier bef org the telephone

nunber of saljeg-gﬁ s @Fﬂ, ﬂg connecti on node

sel ected in-ac &giadnce W ep giﬁdgégnagpgﬁqup?lﬁg C54% ansmi'ssi on of said
call by neans of fixe hones or bil e phones. The above nentioned use
statistic pif ‘P Q&%Wﬁl@é‘ﬁs users, enployed to

aut OITB.tI cally sel ect tel ecormunl cation carrier and connection

- transmitting said phone signals to destination telephone sets or 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




node. are advantageously of three types as follows: - a first t%pol ogéﬂof
parameters refers to the average dur%tion of calls nade by eac
phone ust%%?i)" he several perjods of “the day and/or in the several days of
the weeK BHpfation sgviges Hered Jiyothe ppversh sarrivss, dhecarsivgbn vol une of the
t el ephone trafflc made by each single user in a determ ned period of tine,
sai d t r Serh eall fem kg Nopumiebtopvasdpulilic nétsebrias a function of the call
~ destinations; 10 13 May 2005 a third typology refers to the

char act er i st idetectidn dfhitgi wmaﬁ%%iélép&néﬁﬁﬁﬁbﬁﬂd&@sﬁéﬂ } 4 € phone user.
In case a fixed tel ephone controlled by the invention apparatus gets a
phone call Byy:nobile tel ephones, an enbodiment of the method according to
the invention also provides for - detectlng the callers tel ephone nunber,

- checking t ncl usion of .sai.d n in a determned |ist of nunbers;
‘and, if so: -H&em & fimehen o S’#@f@*ﬂ%g(’fh@wl B®enehdhephone cal |, -
calllng sai d t el ephone nunber using, according to the inexpensiveness,

fixed phonest@ Wﬁbﬂ@h@hmﬂmﬂmﬁmm@eﬂﬂg identification cards nanaged
by the sane nobile service carrier who nmanages the identification card of

the nobil e pilacton,as aifuhctdnidfehedove StitigRIRrdriteR30R 856 Eoke! ephone nunber

of a communi cation reaching said LAN fromthe external telephone network

- does not. i nlaaiRr@y deAbhe SElvest MBS relob i GAINIHBY CBltiQn i MNaged by

o nteractlve termnal operators
comnection mode for carying out the telecommunication service

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;




the central electronic equi pnent managi ng the LAN, said operators, usi
the new potentialities of the appar gj us of the invention, can, 13MaYlé
wite inreal - tinme e-nmail nmessages, give the conmuni cation nultimedia
contents, record voice nessages, forward communications to the LAN users
or performother operations. Alternatively, said conmmunication nmay be
swtched towards a tel ephone set connected to said el ectronic equi pnent

Wi thout coneehird ogpalégylidfdvayo Bdhardchiritich 6f fheltelephohe frdficconver sion bei ng
clearly perfor rred if the conmmunication itself is subsequently forwarded to

a specific y@a gagltlemﬁonyﬁﬁ‘eroloer ations described in the above-nentioned
steps of the rret od o invention amcarried out in an automatic way.

Furt he to t.ion jrethod, the tr sm ssion of data
Packettsl{@éesg 3r‘f’fe§3dg %}70%8&8@% ARYehton apnatais et BRI sel ection of
carrier y be managed by the_ sane unit (server) t hat manages the IT data
transn@gslﬁmqwérﬁpl&ﬂhp% #hembedigrcat of fie medodsasicarlingita he(cl i ent) or
towards other peripheral devices of the LWand that the conversion of

phone, invénfioalalso provides fiirgi t al data and vi ce-versa can be perfornmed by such
peri pher al devices and such central equipnment In such a way, it is allowed

usi ng, evended 1Rl anaanse mngall ons, great many of equi pnents and
instruments used for the I'T data proce55| ng. The use of the apparatus and

-correspondl kﬁ@tﬂ ﬁ’ﬁ ion, det er m.nes, erthel ess, undoubted
advant ages ggc % RF f?%%PF‘PP%‘P&‘ B%aﬂ ® services
managenent. for the LAN users and the reductl on in the costs of services
t hens 8hd&S0:t han to the automatic selection of carrier offering the

| owest - prices tel ecommuni cation services suitable to the specific user

profil es- storing said 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
managed by the same mobile service carrier who manages the
identification card of the mobile phone recexvmg the call

In case the addressed telephone number of a commumcation reachmg s;eid o
. 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




Anot her general advantage descends by the fact that it is not necessary to
provide for new systens any tine thay;a new phone user has to b3 Mdp 2805 n

the IT network area; in fact, said -user may directly result fromone of
"t he LANINtp ggitabform, the eonveesion teingolearyporfoaned Hdhecunagescatione out of t he
hi gh and easy expansion. capacity of the |ocal transm ssion network and of -

the fl eitself is submequatitly fiirwerded mod $pecific ast ckhdAN2005 12 mul ti nedi a nessages
in general, which may be exchanged in an interactive way Brief description

f th | . ' f .
0 e %@%&%m'ﬂ@%@ﬂmiﬂ%&bﬁv@%ﬁﬁﬁ&mﬁ%&fs%ﬁﬂéjg@ﬂlp eOfgirﬁgsent nventi on.

above- nentioned. advantages an aracterrstics

this w Hﬁ described b of an enbodi nent exanple, wth reference
to the ig'tv'?ac reégav%'ﬂwc é’?a‘}ﬂx?m%‘?ay: figure | shows a schematic view of a
LAN in&l_,u iggqan apparatus_ according to this invention; - figure 2 shows a
. bl ock ‘Hg’fe TBf 26FORHRS dndhe iwventione mashng; dhe drapsmissign of dfta gure 3 shows a

bl ock din grain of another conponent of the apparatus of fig. 1; - figure

4 showspagkess efimarinigctov plennie cformmeietivay agdritkes iameniatiofselebgon appar at us of the
invention; - figure 5 shows a flowchart of the main steps of a nethod

oo I RSB cnd By s sl o (o char
transmission from and to the several LAN processing units (client) or towards
othf:r penipheral deviees of the LAN, and that the conversion of phoﬁe signals
into digital data and vice-versa can be performed by such peripheral devices
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 bé 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




- figures 7, 8 and 9 show further detailed flowcharts relating to a nethod
according to the invention. Descri pii on of preferred enbodi nent3Maef89%i ng
first to the enbodutient of fig 1, it“is very schematically shown a whole,
1, of phondtimetiaomksagestie gandrbl) gvidelr magttecexchinged e amfintepabtivet wor ks 13 13
May 2005 '118-1-N (Public Sw tching Tel ephone Network) or nobile works PLMWN
(Public d Mobile Network). The above whole, 1, is connected to a |ocal
area network (LAN), 10, rmade up of tel ephones and rF equi prents and

i nstrunem.s nart i Ccul ar note an el ectronic equi pnent 11, which is

| i nked t-(ljgr {ngé%]qﬁncdﬁ%w&%%e network; 1, both directly and by a
transcod of phone_signals into digital data and vice-versa, 12. Said

el ect r onHOVEYE SPiehdetior underserding of the abesdpsatiered adwatages a4 ater on, al so
constitutes the so-called network server that as known, manages the ‘
exchange chahcteristita o thermesynhinventioy, tbis well be mowodesctitied tyawhy of her by means
of a single telematic line, 13. In this enbodi nent the comunication

through &hemBb@ntnt éxafile] RStAREERNEO ] the atsidhed adivings Ohaegth-and t he
transm ssion speed is 10" hlbit/sec but can advantageously reach the val ue

of 100 Moi t (seg,.Ary i.gher. r I Hm]% g:aga%k“- ected to the
"I AN~ 10, in pg‘gﬁgch%@& V\S/She%?a\rf%dl e}agﬁf; W’%gb?lc I %E’)a{ onputers, 14,

provided with vidego ter.ninal .and al phanunerical. keyboard are directly

- connected to ‘l‘%@“ﬁ‘@t@ venliode 13 and two other (client) conputers, 15,
finther provided with phone receiver, 19, are connected to the telematic
line, 13, thrizgge2shewphblock dugwintets c@Bpordal of thesprassys 8Bfighave t he

function of interfacing the LAN bus to the client
1

. 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
“the invention; = | |
- 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 embodiments
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




conputers, 15, the various tel ephones, 16 and 17, faxes, 18, receivers, 19,
associated with client conputers by spftware, or any other possidMey 2005
t el ephone sets. As shown in figure 3, these devices include: a section,
34, for Hetuditwghe twittopesaeshont Mewvosigyer alobdattparek etisvingoi ng th rough
line 13; 14 13 May 2005 - a logic switch section, 35; - a digital/Anal ogue

and anal gransé Uak MRbilCRAWRAYET section, 36; a swtching section, 37; a
section, 38, for detecting the on/off status of tel ephone sets 16,17, 18,

19, conn Vi{C i v Vi r r,ovided wth

I nput s, nggg 9%3/% %fﬁégedilhg °$?£beﬁ¥epﬁ%%§§°ﬁ a‘%%v%ﬁé%é%@’?\lgs \%ardgiﬁpt hey al so
provi den(gfon]g ction 4]iﬂ,nes, T, 16", IT, 18, 19', 15, to the Ethernet 13,
t el ephorf telePonss and eequipmeatsapd ipstrugsasut ers, respectively. In

Particul ar~input termnals, 39, refer to an inner dc. power supply, 40,

whi ch 13 nagfiouias e noite 4n Gedimniceaquipodeht, Ilhahichrininkeddo therpublial 42 with
constant 'voltage Power supply for enough long tines, in order to nmake tip

for any teRphorefnethak, B Woth rdad@Y £ eabiblerid? phbge dbagls apof fig 1, we

can see that operative termnals 20, which*are'simlar to client conputers

15, are g 86t 8fq LR ntral electronic equipnent 11. Al so tel ephone
sets, 21,‘&%', ar ew(%%kne ;ig'd to said equi pnent These tel ephones are useful

for the peyformance of traditjopal, exchanges lcal functions and for
furt her SPHHEPRARL ?%‘FP&%%Q(LMM@ Pﬂé%g’#%'@% OBofflini cati ons
exchanged between | ocal area
) constitutes the so-called network: server that, as known, manages the exchange

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 Ethernet 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;




network and public network Equiprment | | conprises also comunication
means, 22, to the external nobile tghephony network (PLW aboul3 May208he,
only the termnal radio stations, 50, commonly denom nated as BTS (Base
Transmitting Sfegic switch satifon, 85town in the figure by reason-of draw ng
sinplicity. Comunication neans, 15 13 May 2005 22, are conprised in a

device, 32,. bﬁﬁfﬁmﬂﬁlﬂgﬂe%&aﬁ%ﬁ%cﬁeﬁ%}%@é@ al so conprises a

specific electronic circuitry des to enab e ‘above- nentioned
conmuni cat i_on 2 jch are practically made up of -Mbile Phones
Wi th no int er?g@g@tgﬁog{se%éo%gz,ﬁ such as Keyboards or displays, but
conprising PLW recej Vi n%Pand transmtting units based on SIM

i denti fi cati ofSCCEIRGES, Far detsatingdbe pajofistates ofitelephonsspisile, 1ell&phone net wor ks.
Communi cation means, 22, conprise also cordl ess phone sets associated to
LAN phone set &9, tepnected to devidei 3. 2, whi ch shows a detail ed bl ock-di agam of
said central equipnent 11, we can note that it conprises anal oguel di gital

and di giTHém@d@ﬁié_@s,gQ,nﬁ&@Ff&ﬂi&dwiﬁ@- , 96 Uy fddRpdiaf tespect i vel y,
. pl aced between the internal bus, 51, and the Ines, 25, directly connected

to the . LG, tel ephon networ k..,1. .Possi.kl e d~gital -type
_ lines, | r%@%ﬁ%@@%ﬁﬁé@ %g?o&cﬁen%oﬁﬁogl&mgﬁ, ]asdag)? e;i? 1 2, enable to
make thefo f ta tiansputted through such lines suitable to the
“inter naﬁ%w%&ﬂ &’Fi&gﬂﬁ%t@c {éP%?net’r?{S WS’C&’F abeveeHRt ROMPYiSEr hues of the
external and/or public tel ephone network can be connected, as shown in

fig. 1, Tespeetgly ocal area network 10 by neans of devices 12 that convert
phone signals into digital data and vice-versa. The output of said

In particular, input temuinals, 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,




converter 12 is connected, as shown in fig. 2, to the internal bus, 51, of
the central electronic equi pnent 11.sEachh One of the external 13 Magg00%5,
include52? lification-and separation ineans, 27, and decoding neans, 28,
of the t&FePREAIEPHEA dvicen32,ibelopgingdo saidlegnipment thdBevic@32 of a swi t ching
unit 30, controlled according to the results of 13 May 2005 16 the

decodi ng2§p cPmprisessa specilin slectrinic shtitry elesighdiltoTeRble ! Hogedi cated to

send the i ncom ng phone comunications to the operative termnals 20 and

 phone_uswestiatedt érmbiioaiont dnédif, b8! FRIANSGeSBhdcall] b5 Grod L0 Sai d
es, , canta

‘central electronic equipnent, 11. Said swt so be directly.
hone sets, 21, both

control | gd rat. f rm nal 20. and tel
f or formr%ﬁ%ﬁdggsm%uﬂﬁinggj%%% tp&.ﬁ%wgr,ﬁgﬁi aﬂ@gpgarasngr YePWi rect cal | s,

anong t ls, t el ephone sets, 21 and 21', and other phone

equi pm%@%ﬁﬂé&‘?ﬁﬁ?ﬁ&@ﬁwtwamwmm$Mhbnﬁs&qaﬁomd that, by
means of t rnt‘j nal s 20, the above operators can also interact with the LAN
users ré‘é‘Bﬁt‘i’ e ts§varalecasnere raf imobilei telephdnet etwoikée Tol@funicagigpar at us and
associ ated software. In the bl ock-diagramof fig.2 it is shown,

flurt her Mg, 22, contprisd ako coRllE phéIses asRRANERI 0TS ABGR. sers YL Omati cal | y
) ur

recalled and transmtted to the DJA converter, I'ng call processing
al gorithms executed by the server CPU, 53, according to specific
~procedures. In &id figure, a double broken Iine encloses the electronic

equi pne . oci at ed it he central processing unit makes the
latter ﬁ]ﬁ \r/%ﬁh&‘gég‘}?“’sﬁe%g@ t@?"tkéﬁéﬂf%iof isaidpentral quinsent £ 1,
Wwe 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, i-ncl-udes 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




The above descri bed apparatus operates as follows. In the detail ed
flowcharts of figg 6a and 6b, therelgre shown consecutive OpelaMapgles eps
referring, respectively, to the case 0f a conmunication starting froma
LAN phoneths dbcolitgg @péreidmheiformedibpsdie depdpemenn et ddidaeditbe publ i c
network .(fig.6a), and Wthe case of a conmmuni cation reach| ng the LAA 10,

froman exha ﬁ&h@&ﬂﬂl eth)Bé Qo@%um%goﬂs?’tol\ﬁlé oggrﬁeve L Pla'ﬁéel:w ce, 33

~comuni cati on St ar from a one user perl p era

wher et o c vi des nvert| analo one signals
into di glﬁ‘gg %‘ﬁ%ﬁm" g‘t&’ﬁ@?ﬁ’ﬁﬁﬁsﬁ?’ rF‘?“&’F’?}t il td data toward
the LAN server (step é Wnere t he opposite conversi on (step c) and the
transm s<$lHongRavigmen 1bublic network (step d) occurs; as soon as the
reply phone signals are received, a proper conversion into data packets
(step e) Sambiswtchps, QBJcahallspﬁerchmﬂy scitolled byvdiecbperitorp bfeamitely (step f) take
pl ace; the above data packets are then detected by the peripheral device,

33, to Whio¢hnd Rfephastdsers 299 bpi Bf cHRARGELRchs HahE 1AM @ packets
bei ng convert ed to phoné = §ignal s step g) and transmtted to said phone
user (st ere als ,ved the

) operatlnggggé? é@%@%ﬁEQQF?%%t 8%‘%mmﬁg ﬁggd% gkéﬂfikat the reply
phone si ceptiqn, both in. step d and_In does not occur in case

“the co E F‘i nﬁa@nmemtsm@mmn&pf(tb@w 101, k). In case that phone

communi cations reache LAN 10 from public network, 1, the involved
oper at i n@haymt&nodcmhaibﬁmém@&hﬁmmm,umbwaepahmwaMi bed. In fact
the relating flowchart (fig.6b) is very simlar to that one of fig.6a; the

Tri rect T eamen o Be e R e e O B P one user
accordi ngpptapaius 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 fot}ows.
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, telephoné (Gig.6b).




the fact that the phone nunber of the incomng call include, or not the LAN
i nner nunber of said phone user. In gase that a phone call reachi Mgy®2a@s
-LAN, 10, fromthe external tel ephone "network 1, addresses directly a LAN

phone us%,@&m@g%ﬁﬁ%@ggﬁ? 2450 PEAY Eg&ﬁéeﬁsreg%é ?hlgp}%g% tal data

packets by converter 12, step e ahd sent ‘on ematic |ine,

13, by pri.of.Lt r.e (step b’ the 18 13 May 200 estination

per i phergeg%g’v%géS%h%%gg?lgd’é‘?r\féé’owgtegbwgi aﬁgnﬁﬁ%@?%p ¥€occurs for

st andard Lg‘ll;fﬂgatadgackgts, but as soon as their nature is detected by neans
of  prop&tERRi &P idigitel fata packsisdster a) andianordaty ssnding said gafe tawasd conver si on of
the above data packets into tel ephone signals (step ¢') and transmts them
to the the épRbrervef dstepib) reimet (ke oppodiri addarsior steg cf Windpthd' ); then, the
reply phone signal is converted into digital formby the peripheral device

tsel f ( Stoagmistion athrd th iicioblod (GRUC) diBraFhbgidlcls bouag Lhe server
pri

‘(step f ) which processes™ it in a ri‘tary way to convert  the sane into

phone si : .send to_ the external, an r. public,tel ephone

net wor k ?’g?ﬁee;m%é%ea???i&ggég qm@qu%m%q%%%pa%e%ﬁ%pieh%%ng call from
t he external. tel ephone network does not |nclude any LAN user nunber, the
conmuni ¢ APPERTY Canspussipsiawesd LAN ohone aperdsiend) takernlingl thepbosg or s 20 who,

using the new potentialities of the apparatus of the invention, can, if
need, wrfgte papkgtpare themedetentednby the perplesal dévies, t3%e to ommvlniteat i on
mul ti media contents, record voice nessages, forward conmunications to the

o, b et s g o TRl a0 L1,
in case {hend G{ef)@? 9RE AWIREL t%fsal%npﬂoﬂg %srgrr@teﬁ ﬁi las soon as the reply |
phone 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 i, 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




fromthe eternal telephone network does not include a LAN user nunber, the
communi cation is switched to one of Eé]e t el ephone sets, 2 1, cohheyagoso
the el ect roni ¢ equi pnent .11, witho converting the content into digital

form Elﬁ@ Sl on. J.s cl erf red.if the

conmmuni ca |onﬁf)?i)@ﬁ?ﬁrﬁ&gl{}ﬁ'seqﬁcﬁlvle@ %ﬁé{?ﬁg Rag %{sg%gcolcfsuré user of the
LAN. 19 5, Four reasons of drawing sinplicity, in fig.6b there
are not #ﬂ%%ﬁ/dﬂ&r Backsts, %W%W@P@'ﬁéﬂlﬁe‘jﬁdb&/@m% 6a, but

obvi ously, said steps concerning the comunication interruption checking

- are per f gropsd idshtificitionfdogde Ghidpdevive damries out theaopeemioniof dhd ahove eachs the LAN
through a digital ISDN, ADSL or simlar line, the relating conversion into

di gi tal dateap@kekeisio i 8lcBRénedSiBRals htbp td'® MdTtrh@mits’ Heltio i the Si NPl Yy
adjusted to the netvvork protocol and vice-versa by neans of the adaptor

52 In c QTN t ers of the LAN
' stegé;l@%@ht ’he proce ﬁre ex%agﬁiiﬁgﬂ &tééf@’c%h\régu{r?gtraﬁg hgﬁé only sone of

those ones .above d clo These steps, are_ very clear tQ a skilled man

real |y, tiegelispeny fsiﬁﬁltﬁ]e‘cé?ﬁ% y fhsrperipberaldavigegtse kﬁstpp-e &F% bet ween two

users of a LAN added W|th t he conversion steps of anal og phone signals
i nt o di gitteasmitied throughethe Bthermaraéveard itheseaesai(step 6) whack provessdsdtt of fig 6a,
it has to be specified that the shown procedure refers to the case of a

- phone caid a pridrithtyatdyg cofiesh ©B8 eamd intdhonkAlnEE€5tsp aNdaiPiend i rect |y toward
the public network, w thout involving operators and tel ephone sets, 2 1,

ot SR ATl e G, ot ovc, Tonever, chat L eact
pho ne ¢ Oﬂ?@as teI%Bhdnré ﬁ/u%:[ﬂeg (lilts the mcom){ng call from the 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 performed if the communication itself is

subsequently forwarded to a specific user of the LAN.




means of specific software procedures stored in the nmenory units associ ated
with the CPU 53 of the equi pnent itsq?f, therefore, said central3 Maui2pfent
can Store specific data refening to the conmunications for the purpose of

fi nt her Foenepasorises! dawingssi@pBditys iatides afré GRORGtSShodA the sty 2005 I n case
of phone cQmunications: originating fromLAN users and going outwards, the

st or age o8fredrdfdia I:d: | . iy | O onputi ng
statistic pgrB anme g‘? %éﬁelﬂ’ %ﬁ’%gigﬁ?gﬁgtp@?f@?@%{l Ptleéée&g?,e rgg&(,gnthgser, by

correl at] t he,.t of .co icationg an he ti and | ength of sane
conmuni %%@%%C&P%%@P%%%, afs P O@éai%e% g-ggPEP‘@@‘érPi stic paraneters
refers iﬁo the average |ength of phone calls nade by each user in the :
di f f er et 2 CORERISaEON fepehis dbg LAXhthrongharadigitalf ISDRG ARSIk oosimikant h, while a
-second series of said paraneters refers to the total volune of the phone

traf fi cliné, thardatingeonversion @pedipfthlcdapepioRets iOhotdoRE bubhe degitahi rd series of
said paraneters refers to the characteristics of the telephone traffic

" eachi Eraae s Sl Rike'to e FeHRHE Gl Gha URLJers BYGRLAL B L he use of

phone services - determnatron o e user p , for each one of
“the LAI\#b% {?frs, are activities schematically shown in steps 120 and
& o At

- 121 of flowchart, 100, of fig. 5. As we Gan see in this

di agrar%e%gra lel with the performance of the above- described activities,
in the ¢ af 2 Phenessemmunication between tha Wterpal users obthied AN Y0, st ored and
updat ed, which data exactly refer to the cost paraneters of the telephone
ser vi cesteisf ofrthe phyceder exetutedainrsuel sircahstinck3e otadgeCeSthoRRAr anet er s,

together with the statistic data processed by the central -

ones above disclosed. These steps are very clear 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.




equi pnrent, 11, to outline each single phone user, are therefore used to
perform the automatic selection OF $he nost inexpensive carriel3 ¥y 28&ch
phone conmuni cation. Said selection, step 107, is exactly perfornmed as a
functiop of 21.13 May 2005. the interpretati r _decodi ng operation, phase
1086, cafr’r B B{JIPEBIP‘P %W%B%n?‘ﬁﬂ‘?%@r BﬁﬂMi“&?fPi%g.g particul ar, at
the nmoment of a nunber dialling by nmeans of a LAN tel ephone equi pnment or

i nst r ungvitvacisy the siofeger of dhe aforgsaid data génsl AR sbewn dndlig-deflr ni nes exactly
the type of communication requested; therefore, using the statistic tables
- stored cahputingestaitic garmndes defifik thdepdcHié cattinorofieach tertie type of
communi cation and the tinme of conmmunication, finds out the probable 1length
of said(grpé’lmﬂgi th o0, mn!ﬂiﬁ‘l el i : ters, also
stored ?nto sucﬁﬁw’oﬁﬁcan %ﬁgﬁgm%gipﬁghrﬁr%s%% géeﬁ peﬁ%f’a\%@ear ner of the
tel ephope Servi,ce that the user is requesting (type of comrunication, ‘
supposetPPIBHEHONSt the sane). As soon as the carrier is. selected in the
aforesaid node, the CPU, 53, directly dials and transmts toward the

publ i ¢ HePaigewas e firss Isepesoplesaid MBESLC puAmersEs FjcisHe thel@HeRES cat i on carri er
code, phase 108. It has to be noticed that phases 101, 102, 103 and 104 of
met hod Jengthi of phone ebits matie by raclghsdrah thediffrernimescovey itheydof phone

comuni cations on the LAN, activity Previously described in details with

~the ai daflfor! dafs o FacPReelbBr mlonth, wifileCRkechbi@ seridiCof! HicBariimeess 120, 121 and

130, are not linked to other steps of the nmethod in a chronol ogi cal way,

i+ o5 Shos KGR of elhand AR gfaRETRE: B ionrtli B0l 2w -
tel ephone_in network 10, there is a parallel L.
of time, and a third series of said parameters refers to the characteristics of the

=MD

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




installation, via software, of the new user in the central electronic
equi pnent 11, and in the correspond%pg peri pheral device, 33, WMy 2005
rel evant code and 22 13 May 2005 relevant default statistic paranmeters
t hat havethe gnisepretatiomdy dewmdiny opemtien, fotmst 106) |camizde othoautie sai d

t el ephone. An interesting operation node of the apparatus of the present

i nvent i ortelephae sumber eflet giallgpar d ext. nobile phones and, also, to calls
received fromwell- specified ext. nobile phones. In fac~ we have to

consi der fhhatticRRPRE i | . rggg }Q@ managed by the
sanme nobil é phoné 'trPgtqﬂ\Aor gggﬁugi’%{:%%hﬁgg%%}r |c‘%ﬁeaa I q@%%?ﬂ?ageous,

Fl ow-chart . 200, of.fig. 7 s t he operati.ng node of the apparatus when
CPUr €3 SHPBRRG o ot et GHL S papRIcs CSHBL ok Reid MHmbenangal |

origi natig){u from one of the LAN tel ephones is directed to a nobile phone,
phase 20$¢crRuaaserractly thadype ofeomuminication réspestedictheiefdrerusing thee i xed

t el ephone network (PSTN) or throughout nobile tel ephony neans, 22,

oper at i ngtaiyticnebles sfedSnbd tharchiresponting RAMY the EPU Mdeb@indlo thiie cal | ed
nunber, phase 210; the choice of either one tel ephone connection node or

t he ot he bRt iconE] | CArE] e | f_the statistic
. par aneter&}épégﬁgbcosts stoérug:gIﬂ':leynmﬁl 8E%E%?%§ﬁ$hgﬁ%%ﬁggﬁésﬁgg%l%f t he nmet hod
infig 7. g&ogf 08 and. 220, 22éyand.230 are. exactly the same as the
- correspon a.bcﬁgo%gm_ca G5 sqnBy seeringlables, afi caS Pappmete®ealsfot hod in fi g.

5. Flowchart. 300, in fiqures 8 and 9, shows the operation node of the
~ appar at uStoregrimtopgich RélMs ith pannbetarngne sthesost dnexpensive spmwier af die devi ce,
detects that a phone comunication is comng fromwell-specified nobile-
f) e: ephontedephbiznelgice hat tha 38er0k répeREWIHE of dopm ORI, kigpokey mobi | e phone
el ongi ng -
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




to one or nore groups of nobile phone users entitled to special easy rates,
CPU 53, checks the bel ongi ng of the iflling nunber to a specifi b3 May2Podf
13 May 2005 23 nunbers and, if so, oses the call and i mredi ately makes a

call to the sa nunber choosi n e t o [ ' or

nobi | e-t "é’slﬁto%‘?a“é*a‘“#?‘ﬁf’Pa?ﬁée%%g@feﬁ?vﬁﬁ’&%ﬁgﬁp‘g%?ﬁﬂ%ﬁ%ﬁ% g. 9 where, in
-particular, we can see that the nethod provides for. storage of calling
number , ealkmadertBrpugh said felephose. cal |, step 313e, - connection to said nobile
phone through one of nobile tel ephony. neans, 22, l|ocated in the

transm t Anrigteresting GRratbhapodlsfithéhpperathsiof thefpréseyt ingentiosdefeows t he

deci si on-nmaki ng steps 313a and 313b aimng to determ ne whether the

conmuni CRYf EAR dotvakPBkiNSndbileNSHonbd @, GalsdYBi dafls RbesieedbRbRNGEllg to a specific
Li st of tel ephones, and step 313c of standard connection to a LAN

t el ephong, thi.s lLa L S ceurs accondi t ' fl owchart of
fig. 6b.3pleﬁ'éd%8t%'r%(§)é Shfhef B 1Bet” S5 ih%l"??té’. 8%1;5&(%81111&1 %%&gnd 320, 321
and 330 are e_xactl)é t he sar£2I as the corr‘g% gﬂdip%g? stggs %01 - 108 and 120,
121 and 9cspmBRications beess Aqbylefpbgnesgnanage 8 % HOOLRBOWrent of the

I nvention, the processing activities of data referring to the use of

t el ephoneetwerkwiacees camble parGcaetly sdvantagedusr t he acquisition of data
referring to the cost of such services are performed by specific

- Processi Migwibibait S20ERF . € sHov@nthé R@edatiii nidde ¢ilic cppmanisesheno t he public
t el ephone network by neans of conmuni cati on networks such as Internet, or

CPU, 53, or other device of the apparatus, detects that the call originating from

“one of the LAN telephones is directed to a mobile phone, phase 209. In such a
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




the like, as showmn in fig. 4. Such separated units, schématicall shown an
mar ked by 11', are dedicated to acqg%re cost paraneters and tol 8895 use
statistic paraneters relating to 24 May 2005 groups of users bel ongi ng

to several, | ocal .networks, These um ts, periodically connect to central
el ectr J’eésq%ﬂadlphfg"‘r?t \é\f,‘gsefltbe 8‘:’]&%‘1 ynmg %%ép‘@ge%p@%ﬁgmtsgmer ecei ve data
.concerning the use of tel ephone services by each phone user of said
net wor ngngwachqoamg Hhetnosh inewpensive dixed or mobiie-telephbny parianet ers useful to
automatically selecting the nost inexpensive telecomunication carrier and
connec{liherabowiz shdme iradeall i6 €iga% ahett, Uhpdriiculdr, e AYEOMBHHWI t h” speci fic
operative termnals, 55, can be located in the managenent centres of
ser Vi cegetidd siofidesol-N the apparatus of the invention and, in particular,
processing, storing and enquiring services for statistic data filed
concerning the us . tel ephone rvices by several phone users. It has to
be not i cé’g tsﬁ)ﬁg,eo %‘f@%ﬁ%@@%@r ative potentialities of the apparatus
of. this invention, data exchanged between separated units, 1 F, and
el ectronit “WsuPhlinstep3136an refer to statistic parameters of a group of
phone users or only to cost paraneters of tel ephone services offered by
several phooenneetion & sqid mbbileo phorenhrél@hbbne offphobileC lléphogy can be obt ai ned
in both cases as to the overall use of equipnment, 11, for the managenent
of | ocal arggame adiih 1 BfEin ' e apparatus of this
invention, it iéﬁ%ggééiteglétﬂtegmg‘gt t%@%ﬁ%\%/ép?é?gl ces under the nost
advant ageous condi ti ons obtai nable on the narket and, furthernore, it is
extre Y, a 0 rj -eXC t tic wer - t el ephone
TP Y- SBRYof Be20 sl R UG EEARRAE el 738" 31

procedures, a ohal 11 nes i

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 outside, new internal users and * innovative comunication node both
internal and external to a local area network. 13 May 2005 25 13Mhpg808o be
noticed that tel ephones can be int eg?‘bl part of the peripheral

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

| ocated.- at a certain distance fromsaid statigns~ It has also to be noticed
that t he Z503%y&f aage brioaging ip sevaraldoeal Betwiy -x?gleéﬁ }““B?Peqj&ﬁ@ﬁéﬁf t he

t el ephones of a body or conpany and, therefore, can coexist with a

t radi t i ovahnecttoepintrab cleptomm eoipsents, Bbdgf emd denap arep. natwarkideeri stics and
advant ages above descri bed are however save as well as in case O

nodi fi catréei® @BdcalitaRgs theusehuRttclBpifonb eervidts 341 sk ¢hbye weey off  exanpl e-
The Present nvention should not be construed as limted by such exanples,

but rat heg; ; e ol Lo LR 2005 26
ut ra %&g\p%ﬂ?&ﬂc’s’ %ﬂ? Wgﬁg{ IQarl]% @Sﬁgﬂlghfglgﬂn%a%ﬁéﬁ& uskful Yoy 2

CLAMS 1. par at us n I cations and data
transm ssi ons.. | ocal ea network (L 10) the apparatus conprising:
an el ect F&?F@n‘é‘?’a& fﬁiﬁpg?t&fi qsﬁﬂn%ﬁﬁﬁie%?%%%@%ggﬁﬁ,aﬂ hrough the LAN
(10), of both _data packets exchanged anong various |IT systens connected to
t he LAN COmechoiimgdd-a packets associ ated with phone communi cations on the
LAN (10); one or nore peripheral devices (33) for converting data packets
associ at ddie abdvelsepdrated unitsyrhihieqaippehwith sperifihepesatsiegomiimalant. vi ce ver sa,
and for sending

can be located in the management centres of services offered with the

apparatus of the invention and, in particular, processing, storing and enquiting
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.




t he data packets to said electronic equipnent (11) and the phone signals to
t el ephone sets (16, 17,18, 19) connect$€ to said devices; whereinliMeay 2005
el ectronic equi pnent (11) is configufed for detecting if the data packets
are associ ated to phone comuni cati ons exchanged with tel ephone network

users extgnpalsy,t k 0} .and f selectin arri. of the

t el ecommlﬁiﬁc%gtt?(}% 2@0\% ﬁb@%‘ {reie&’?}g’é%e%pﬁe 5@%@??% r?%ttge s@f‘ﬁﬁeﬁﬂone

comuni cat,j . 2..The.apparatus. for integratin hone co i cations and
data tr %é%&g%?%n@ﬂggt) c‘f}gﬁ@éo‘fa}u aé?aafl?ﬁ""f,%(- \Bﬁéﬁagll% fhrncg egnc’{lljf'ﬁoni c equi pnent
(11) is .confjqured o, automatically select the nost inexpensive connection
mode bet%#%ﬁé%ﬁ“m?%%ﬁﬁt&ﬁmkal network (LAN) and the external
tel ephong[ B@e);m)rk, and automatically carry out the connection. 3. The

appar at ust thioels aetiaed thaidhe abaverdesiribed iapparatas danlivalvetallamrs ni ssi ons  as
clainmed in claims | or 2, wherein said.electronic equipment conprises:

i nt er f acarairfithe tekphodd)offadrody onempamrandotheraidiescanadoepisowith aet wor k, 13 May
2005 27 decadic, or multifrequency tel ephones and term nal devices

dedi cat edradtiophidalephapayettmrof said bowy bcddbnipa®y. for swi t ching external

tel ephone lines toward tel ephones (17) or toward A/D converters (23) on
the LAN (H@jactesistich £\ ddoAnthet hbbRl crid LA REWERE ketRRdi0)slid according to

" decodi ng operations perforned on telephone nunbers of 1ncomng calls; a

- message eaRosf idkiicAdds 51 cBkfel 79 Wibh $AD YR RNREd TySeapcE: a data
example. The present invention should not be construed as limited by such

examples, but rather construed according to the following claims.




~manager for priority managenent of data packets associated to phone
communi cations on said LAN, a file generator for generating fillBsMay 206 a
associ ated to phone conmuni cations %@rough t he managed LAN;, a conpiler for
storing and processing statistic paraneters associated wth use to
t el econmuni cati on services by each single tel ephone connected to
peri pheral devices of said LAN, a cost manager for acquiring and
mai nt ai ni ng cost paraneters of CLAIMSonuni cati on services; a connector

(22) for,connecti o.external, nobil e phones and cordl ess. phones

associ at &d V\n’r}}lﬂ’afag\% #«5?‘@%@1%@%@@9&%%“&“@&%‘? fioid FEnYmIgSionss  enabl ed to
performall typical functions of a private exchange, such as the reception
of cal | ®9lacakaira vefsiork drAN) AQ) thecapparaiigicomrisiiiesf i ncomi ng and  out goi ng
phone calls, transm ssion of hold-on or answer-tel ephone nessages or ot her
si mi| ar dnelettramicsequipmditidl Yipamataging the tramsmigsinh thgoyghdheLAdmuni cat i ons
and data transmissions as clained in claim1l1, wherein said peripheral

devi ces (183)of botnith packeds chicBadged haival aatisualT sptahoeimaédedid al converter
(36) configured to 28 13 May 2005 convert phone signals comng from

tel ephongs | ANXRH M daBCSIVES %&a&&a%ﬁm&%&&%ﬁ%&%gﬁ transmtting

protocol of the LAN, and vice-versa;, a s Igured to switch
di gi tal 19&1‘1?1 ckets comng on the LAN-bus to tel ephones, faxes and client
- peri pheral o@gut ers, connected to such peripheral devices;

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,




an address decoder (34) configured to decode the address of said digital
dat a packets; and a signal detector é38) configured to detect theMagelP¥er
pi ckup or, anyway, the enabling of Ai d t el ephones, faxes or receivers. 5.
The apparatus for integrating phone communi cations and data transm ssions
as clai irs j I i i.nheral devi.ces. . (33) conprise d.c.
power SE%% F?lg%&(%s%gg%%@ngﬁg%oﬁ% &g@ ﬁlgllruggela(k:lvéce? ?8‘?‘}?&?41@ pé’bo?“e power supply
network, said d.c. power supplies having a battery (41) configured to feed
i nner  seWTHPE of said devices with constant vol tage power supply for
enough long tinmes to make up for any |ack of the ac. network. 6. The
appar atus for2 F‘f‘ﬂt@g&g? if‘PfgS"ﬁE’@H@ exderhddielepkonslines fewardt telephanghs i ssi ons as
claimed in claim4, wherein the said digital/anal ogue and anal ogue/digital
convert 7)) entaveind AdBdrossertate (23dem thad AN (@), saidetveitchaR9cbeipgi sed in said
peri pheral devices are made by hard-wired logic circuits or m croprocessor
units pramwomtitally tdontpied faccortlngCtd afesodidy Jptgatitingapétotmel O6n i Nt egrai i ng
phone comruni cations and data transm ssions as clalnmed in any one of the

pr ecedi &aeﬂ%%bm@f%dami@&ﬂls,el ectroni c equi pnent is configured to
determ ne, by detecting and interpreting the digits of the tel ephone

nunber t hat i J . Ki f call desired . a t her by
sel ects the %Ddg%gi{%?eé%%ﬁéwv@%l@g Eﬁi}l ngbeg%)hgﬂga?s&r %&eﬁ%f’caa({]a?aon carrier
e, of communi ca ti O co ni cation, hour cost

~according to the ty. i on,
par anet St 107 PEBH, ﬁ?%’&g?rﬂwtaﬂfj dati packets associated o phone

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




according to user typical paraneters specifying the statistically supposed
| engt h of said communication and prog%des for automatically di B May206®
identification code of the sel ected | econmmuni cation carrier before the

t el ephone nunber under dialing. 8. The apparatus for integrating phone

comuni CRhbQh phaind \sl\i/%g%lﬁ‘_cohﬁﬁé‘%? s honésS fioted! FedcdiPer@Mto8Ra Of the

precedi ng cl ai s, ein said electronic equl pnent, upon the tel ephone
connect i - %M; , t iel.e nes, external to said LANis
configuf%%q%%bﬁau 3%§b 6%? §é§ﬁﬁ?gﬁgfggﬁgggiﬁl‘8ﬁ}Yﬂ@%cost paraneters, the
type of phone connection from"fixed o.ne@ile" to "nobile to nobile?,

- usi ng con‘ne(?ﬁ“gﬁ;?‘négné?)[ dttﬂé“ﬂﬁﬁéiq’%t ﬁ%ﬁ"}é’aﬁg‘?%l;’mﬂi’ﬂ‘?\/l\l) directly
included in said equi pment or in _connected equi pments, said connection
means opB% BANNRpsHy telenheses fuws pné slient perinhstpd domputerse connestedddi | e phone
service carrier who manages the SIMcard of the called nobile phone, or by
ot her caneh paripberal ddwiegser . 9. The apparatus for integrating phone

comuni cations and data transm ssions as clainmed in any one of the

precedi ng cl ahaddresducbdér(34) drtiraal el deoae eRsidasy bf bfd digifll connected to
t he external tel ephone network by nmeans of communication network such as

| nt er nelga@mpabits; ahd ke, wherein said dedicated processing units (I P) being
dedicated to acquire cost paranmeters and to process user statistic

, | At f | ongi ng.. | I ocal
et aor ke, - wnar bl derdsorc R RaRbd dacesti MR P KR Ao cal 1y 13 nay
2005

D

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




30 connecting to the apparatus of said |local networks to receive data
concerning the use of tel ephone services by each phone user of EaMdy200%al

networks and transmtting to said prectessing units of the apparatuses
paranmeters useful to automatically selecting teleconmmunication carrier and
connecti on notecommunipationgarerscosrdingrto ithet type of Gonpnyticatienctimeruni cat i ons and
data transmission as clained in claim9, wherein said el ectroni c equi pnent

(11) or said ofecimmuridation)d@asicog pathinstef lof RhidaeemARRich@sH @8dt 0 conpute
different typol ogies of typical statistic paraneters for each one of the

sai d users, aackh t ehdn I adid; call s. made
idfidg Y PRR9¥ypical epdrhmtetO PUGHAGE e %%ért

by the single user in different nonents of y an ring several

d f th - ferrd he .glebal vol ume, of
DY Ol ephoncRpposPl 1 b Qi Gl L5 ShliabOr AuldifarhiPel VO UTE

t he tel ephone I c gol ng ou roms
time and a thj; t¥pol o referring,to the characteristics ,of the tel ephone
traffic reac mlﬂlglgetﬁgﬁegﬁﬁlugn ﬁg‘ier‘f’ f SeleciedfelacommupicafipR E¥FIS% i ng phone
comuni cati ons anﬂ@dééaiénr ansm ssions, _on |ocal area network (LAN) (10)

usi ng t he apB‘&f"é? telephong npgsfer yndepdigling.| and for selecting the

| owest - pri ces connection node and telecomunications service, the nethod

conpri sidag t Hdeswmppasatys . forc infpgratingigphionet lkeminbhicatie)s amdeldatt r oni ¢

~equi prent (11) and one or nore peripheral devices (33); nanaging, by
utilizing sairdnsshissidnsoas clainedUh e dnetdfahé Fwasdrhgsemﬁs, whéreigh the LAN
(10), of both data packets anong various [T systens connected to the LAN

(10) and dat gid Rackehie eqapiiRl Gfjol!hd B CUHRHGRoF Q0RNON the 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

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




converting, by utilizing said peripheral devices, the data packets

associ ated wi th phone conmunications.,jnto phone signals and. vich Bay280iay
2005 versa, and sending the data paébets to said electronic equi pment (11)
and the phone signals to tel ephone sets (16, 17, 18, 19) connected to said
devi ces; det eequnggfinghip thei épparates ofiisdidelael netwocksetpuirgemmt dataf the data
packets are associ ated to phone conmuni cati ons exchanged with tel ephone

net wor k user scanceraingathe tuse aéiitelephdide (stBlicesrtsy eschasoh@@sa ofcqlid i er of the
t el econmuni cati on services requested in connection to said phone

conmmuni cat i oricalDASHAIEN afd SarRMIERE! &Y SafDpRdRShd A of Rhdiral ity of
carriers. 12. The nethod for integrating phone comuni cations and data

transm ssi on ' ”Eﬂarélxﬂ ai t . rigsi he steps of.-
det ect i ng phzar@a?g‘{sm%uni Peruletls t?@%ﬂ%h 88, TEHBALGRTD’ | Hlchind 1 (LAN) said
conmmurricati ' fromith ublic.tel ephone network or formfixed

t el ephones oﬂagcaﬁ%%uogﬁmfﬁ(ﬁﬁowt&o%ﬁ8‘ﬂee communi cation into digital
dat a packets . .provided wi th proper, addressing; transmtting said data
packet s ‘on pri riaPQaff“HFohﬁh fggrating\\phong. sommunirations apdt aackets by a
central equipnment of said LAN or by peripheral devices associated with the
destinati on tEnapKAe as elaimed wolsior P wheremi shidlelectrquae keipmentt o phone
signals; transmtting said phone signals to destination sets or to public
phone net wor Kl 1)awdaididedicatse ptdeessinpounitsi{il £ aredconfigu@dnaicempiiteom t el ephones
of the local area network and is addressed to the public network:

det ecting andiffepdrt @ppoldieststt @pichstBhdtic Shraretb Fot 88n0dne! 6 @eOMTUNI cati on
servi ces by each users, so :
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




~that by means of periodical processing activities of said data for
cal cul ating use statistic paranet ers3€i m ng at outlining the usErMandt0by
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 wpem andsbndisg khef daanphelidtsptoosaid eleotnaricl equibmient (1¢) wor k det ect i on
~of digits constituting the tel ephone nunber of said call; determ nation, as
a function oéndsthe phOhgbighals @b tdléhohy Res ql6,t e 18eh @revhmudbL & | on service
that wuser is requesting; selection, as a function of the above statistic
- paranet ers angikleveesC s 8 m =PI
t el econmuni cati on cars’r iqgt%c%%%nectgl %\dtr?g%gb or }:"J’?Jré?ﬁﬁg tl(ljeut t he

t el econmuni cag, A .. aut tih,c.dialing of the
i dentificat i %ﬁ%gﬁ%&g%%@@%@ﬁ@ﬁm %F@&g’“ﬁ%{‘?‘éﬁ eé‘ﬁﬁ%“r%éd rmﬁloer of said
call and accqrdiqng to the tel ephone, conngcyi de selected in accordance
with the pr e\cl)tlelgﬁl%c’%ftléeﬁv,m‘%h%sefsr Eﬁtgmg‘? éﬁ‘%oLA&;K@caé’ldl sahﬁ’mngr@ans of fixed
phones or nobile phones. 13. The method as claimed in claiml | wherein, in
case a fixed QHIEIAR telecommpunicasionpservieesarsauestaduin eampestiionty t o any one
claims | to 10 gets a phone call by nobile tel ephones, the nethod
conpri ses t heaidtphose odmmuulicatiwis) bayed log cost| paparhaters @btyiiedfeomuanber ; checki ng
the inclusion of said nunmber in a determned |ist of nunbers; and if so:

- storing sai dphusliteof carfi@busi ng the i ncom ng phone call; calling said
t el ephone nunber using, according to the inexpensiveness, fixed phones or

mobi | e phoneghe i Agkl NG Sli%n%g@[?i hdrRl | Qbuf@hidiofBnagedghy the same
nmobi |l e service carrier \r/vho na eth e identi %zlgglyo%%gargxof the nobil e
phone 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,




receiving the call. 14. The method as clained in claim1l1l, wherein, in case
the addressed tel ephone nunber of asgonmmunication reaching sai BB MaN209Dm
the external tel ephone, network doeS not have any in-LAN phone user
nunber, the comruni cation is managed by interactive term nal operators
(20) of a cerinoalcagh cal Sxim d. A iphonss tewiand public mavetkofetactionof 33 13 May
2005 being enable if need, witing real e-mail nessages givVing

conmuni cat i ondigitd ¢anséiting dertelephone nomberaf safil sallt detenmastigess a f or war di ng
communi cations to the LAN users or perform ng other operations. 15. The

met hod as cl afun@ibniof sgidadigits] &f i @ RIOT thd teletadmuhRetigstrAies e t el ephone

nunber of a communi cation reaching said LAN fromthe external telephone

networ k does Rat i FuGeitye:| Sldefbh PRONE r | 9@7\ Inication is
switched by a cent ra(ﬁl pr ogc’eSS| ng U%?% 0 ‘ﬁé%i ?iyﬂeﬁlatbg%o%g%o t he tel ephone
t he communi cation into

sets 21 conn bd wnit, without _convertjng
~digital for m%g%aﬁ-%t%&?D%@gnvag%‘% ofiost bé’fﬂf?ﬂ]eﬁ%f’f o?ﬁreﬁ‘ei rogfgqtamg%srmni cation is
subsequently forwarded to one of said AN phone users. 16. The apparatus
and met hod f &FSSORBYREAY R CPHE - eametHoRamods Tan arrdag ut thensni ssi ons on

| ocal area network (LANs) substantially as herein described with reference
t o acconpany fdefosimuieaiion service requested by the user; automatic dialing of

. the identification code of said carrier before the telephone number of
said call and according to the telephoné connection mode selected in
accordance 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




15.

16.

33
being enable if need, writing real e-mail messages giving
communication multimedia contents, recording voice messages,

!

forwarding communications to the LAN users or performing other
operations.

The method as claimed in claim 11 wherein, in case the addressed
telephone number of a comﬁMwﬁon reaching said LAN from the
external telephone 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.

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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