METHOD FOR | NTEGRATI NG PHONE V LOCATI ON AND DATA TRANSM SSI ON ON LANs AN
FOR AUTOMBGlo2AYd7Y, SELECTI NG LOAEST- PRI CES CARRI ER AND CORSEEPD {2 1800DE.
DESCRI PTION Field of the invention This invention relates to an apparatus
for integrating phone conmmunication and data transm ssion on | ocal area
conputer networks (LANs) and for autonmatically selecting the

t el econmuni cation carrier and the connecti on node which better match
specific requirenents and, in partilddlEr, econony criteria. The invention
also relates to a nmethod for integrating phone communi cation and data
transm ssi dPPARATIS aiNDor METHOD | cd0R sBNEEGRAJTINGe nRHEONEnexpensive
.connection node (fixed/fixed, fixed/ nobile, nobile/nobile) and

t el ecomuNiCEIVIINIEATION -ANISSSATR! TRAMNSMISHRONCONT ANt AND POR Wi dely.
spread the techni que of exchanging data, information and nmessages within

sconpani es Qk i , in r he .means of
ranem oo AV TPMARSALES, PRREEHIGH 1T ARSTEh s CARRIPR e,

standardi zed_transm ssion _protocols. The above lines, which constitute a
LAN, oper a@WQﬂ@NM@ -the traditional internal corporate tel ephone
system nmanaged by neans of private exchange. SUBSTI TUTE SHEET ( RULE 26)
WO 02/ A571 PCT/ EPO1/ 13180 The t @HSCRIBPITIONat ures of the two networks above,
LAN and tel ephone system substantially differ, as known, in the fact that
whi | e dat apll@psikeitdiidhr ough the I T system connection network are
exclusively of digital type, signals through the phone system are

essenti al | n : er the liberalization of . the telec ni cation
service Ca% ﬁ'é]’g@ﬁo?ﬁoﬂeg%sp{?bﬁ 31)1{’3&?%?85@}&‘“, Al Rg?nee%o&wn@g&?”nt el ephony
user is now al|owed choosing to call using the service offered by different
carriers pABd;dia | TangRisgpR O Aol arey Homputesnrgtwerks EHNS) K 9fakes t he
choi ce by addi ng, upon calling, a specific code before the phone nunber to
di al , whi chutooséically selsgtongd thet celédommpsicatione careiee cind dihe aconnectionThe
selection criterion of carrier is, in general, a criterion based on the

service | ngyaenshiek MRfsr mehspedifie! re§birerhéhtd 8d, inSpaRicul s, Béchotiyn scal e of
charges of the several services

; 789: e3eDl dde$g\ h"k6kTDI WO 02/ 41571 PCT/ EPO1/ 13180 Tl TLE APPARATUS AND @
B,

criteria.

The invention also relates to a method for integrating phone communication
and data transmission on LANs and for automatically selecting the most
inexpensive connection mode '(ﬁxed/ﬁxed, fixed/mobile, mobile/mobile) and
telecommunication carrier.

Description of the prior art

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

' The above lines, which constitute a LAN, operate parallel with the traditional

internal corporate telephone system managed by means of private exchange.
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of fered and they generally include sone services being advantageous in
respect of the other carriers' offer. For instance, in a given period of
ti me overwbhestlay, or week, costs for |ong-distance call spordpobizigeans of
a given carrier may be sensibly cheaper than those of the sane calls nade

t hrough 'Pﬁ%{:hxﬁ@il rf?%il[ll%s oP the Mo%%@éﬂa?gﬁéﬁegiman@feléiﬁbﬁés§sfénf,m bil e phone,

or conmuhi cati ons nmessage an nsm ssion, or t'own calls having

certain length, and. so qn, may he r roftitable. In itipn, in case
calls ar%‘%ﬁtg%ﬂ“ds&gfﬁbiaﬁ W8n ,B\eh{éj&ctg?ﬁg’dﬁ'iﬁﬁg%iam“é@éqeadg ° 8 very

i nexpensive if nmade through a nobile phone whose SIMcard is nmanaged by the
same phothe dosysten ceoniestionanetiverk wro exelnzivdly athdig8riviyngs gigplst he recei ving
phone. WO 02/-t1571 PCT/EPOL/ 13180 Therefore, as the nunber of carriers

I ncr eas ehrough tIRESHINB Sy<idth Qrerdddentill§ agilégiecul t to the user to nmake an
i nexpensi ve choice both as to the tel ecommunication service carrier and the

type of ,ﬁﬁ&nﬁfét %i?&aliiaﬂioﬁo&s%l%e'é doffinticatidfi RPAYE 3 in%of?)?é) ring also that
LANs with client/server architecture are nore and nore-spre even as .
regards snall c ani es using l.ow r conputers, . .and know ng, finally,
new pot cPHaSFIEpne defuariss cBgh fixed felepBem{ BT 1§ oy BUIGHPL GROPSIREL he
opportunity to develop a solution allow ng both a sinplification of

syst ens, toagfawsingl thy sérmice lodfercalshy differesivcarrierss previangly entergd inteaad an i ncrease
in performances and features of flexibility in respect of the traditional
exchangesuppRdntth¢toBaid Giséunslsthé Eicebyordding; upeh esllinga gecidiar ri er and
connection nodes upon each phone connection between LAN phone user and

ext o1 nal oR'HIRI the R mnier 1 Bial, WRE LOR ORRSBIHATR0 PRBEL OF L he
present 1nvention 1S tO provide as apparatus, correspondl ng net hod, for
the integration af Eﬂgne communj catiops, nul.ti,medi a ssé%gees and I T data
transm s FATHEY solegtion £riferion, of SITET bR EDETaled THF WP ect | y connect
to the public tel ephone network and automatically carry out activities

cur r ent | haspd o therpervi¢e/inexgsnsivgresoper at ors.  Anot her object is to provide an
apparatus and a correspondi ng nethod to obtain, upon the connection of a

fixed teEshhwpglidroin fact, Buththite higlowiescaletofhirges bfthe sbwotall deevicss| ection of the
t el econmuni cati on service carrier, said selection being based on naxi num

econom Coﬂ&&@g:}cg%%%%éﬁérﬁhz/ﬁcluﬁggo@@' éjrvi'ceéa ﬁé&ﬁ%@@éﬂgéﬁlsiiﬂ@es%@&yi ces being

referred tot € Services an ata fransm ssi on services
t hr ough t blic phone. networks. . ) ] )
g oth tf\e %Hler carnEc)rsQ o?fer. %o¥m mstance, in a given period of time over the day,

or week, costs for long-distance calls made by means of a given carrier may be
sensibly cheaper than those of the same calls made through other carriers, 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.

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
managed by the same phone communication carrier who manages the SIM

card of the receiving phone.



WO 02/ ~1~71 PCT/ EPOLl 13180 Further object of this invention is to provide
an apparatus and correspondi ng nethod to put into practice, upon phone
connect i oywwoak/4es7ii xed tel ephone to nobil e receivers, an awcarEpbi/e3ehangi ng
of the connection node, fromfixed/ nobile to nobile/ nobile, in case it
results onam cal |y advant ageous. Anot her .object of the jnvention is to
provi de g[ﬁ’eﬁﬁg?fgr 3 ﬁ]}s{e aﬂﬂg%rosgg%ﬁdf%&aﬁe& Htogéct“meédaﬂrevﬁf‘% Y% is all owed
to create automatically files of data referring to the use of

t el ecommdiffichti &n ther vicceto traksugh BEISIRe CB9Echethnpst e theers of such
services and to recover such data also to select the nore inexpensive

t el ecomuelecahmonication sesricd carrig@tmdehspy bfesmneetipii.red in a gi ven nonent.
+These and ot her objects and advantages are obtai ned by an apparatus for

| nt egr at iR GoARREEPIFTHOAERE 'aﬁé?%oﬁéf?&’edn;é 28 tRatll A0S With Slieftsehvaf Ough a LAN
and for selecting, at the nonent of connecting one fixed tel ephone of said
«LAN to the.public phone network, t(ri1e Iowest-r@ri celtel ecanmuni cation carrier
and conn&% I@ﬁmﬁ%gg,m%rsﬁﬁgmrﬁapreg gyen a5 fogards small SOmPARCY UIBE hnent . and
rel ated software, which, associated with the central processing unit of

sai d LANloymewed sempuiarsgandknavang. Gnally; femopotentiplivigspifergd byARe of bot h dat a
packets exchanged anong the various IT systens of the LAN and data. packets
ref erri ngTtsectphdn i peeseined ithobppitinity ¢d dagdeh assioton alkowial bettes s and anong
said users and the external telephone network users, and provides

furt her mjifplifdatibh Of SR eQeciliydh thedadé bf Adw fafé&é‘bﬁbﬁiﬂi‘n%’s? ghd
automatically selecting the 'nost i nexpensive carrier of the requested
t el econmuni cati on .services and the nost i.ngx i ve connect.ion node WO
02 117 Shptit e iAot it oL HORGUB T JFPRCQr B t he
external tel ephone network, said sel ection being done according to specific
par anet eiteadifonshexrhanges, andialloysing furtherethe eytopratis selection of cagier - one ore
nore peri pheral devices that provide converting said data packets referring
t 0 phone aadromméctiah ingaiies updoeguhophons icommction bdtween AIAN) phenedugehone si gnal s
to tel ephones, faxes, and other phone sets connected to said peripheral

devi ces 3nd eMetfhl REMGHE, Vi ceversa,

Summary of the invention

The primary object 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 cariy 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.



converting phone signals comng fromsaid tel ephones, faxes or phone
receivers into data packets conpatible with the transmtting protocol of
sai d LAN wadnsgsdi ng sai d dat a- packets toward sai d centr alpcalEmiisiso C

equi pnment. The above el ectronic equi pnment, associated with the LAN central
processi (e Ly d m. nat | . - nmeans for
i nt erfac%ﬁégl?%fel%gW@éﬂ‘gﬁggﬁé{&oﬁgyﬁgeca |p%?%t'}rfseér?ﬂ ??@ég%ogﬁ% t el ephones
and term na] devices dedicated to phone operataqrs; ans for swtching

ext. tel SHHBRET PHEHR PRIcHGE.UN08 RIONE SABRREEIOR O ColigrditcoboRe e t er s, sai d
swi t chi ng neans being automatically controlled according to decodi ng

oper at i omsobplerecginars, anautemtiio changmgt of thp komeectiomiverds, Hdmi fixediri ng cal I's; -
neans for storing tel ephone-answer nessages; - means for priority

nmanagenemobile 16l aiobileAakBIlS in 84s8 it'rkdilis eBorib lly advamabéetueat i ons on said LAN
WO 02/ A571 PCT/ EPO1/ 13180 - neans for creating files of data concerning

‘phone_conpuecablase Wl BUdioRdl § bide af AR Obnd il pr ocessi ng

statistiC paraneters coh g’ us Jnrcati on*servtces by each
single tel ephpne connected to peripheral devices, of said LAN, - means for
t he acquifa§ ‘?‘gﬁhIBPg}ch%hlc}bd¥Mﬁ%W de qr%ﬁt%@d‘ltﬁmﬁi"@gb’ifg'ﬁsékrdﬁt%es; - means
for connecting to external nobile phones and cordl ess phones associ ated
wi t h LANrefeiringhtorths juss af ¢elemprinumecatiob eservices ribivugh telephoné sysiems | t ypi cal
functions of a private exchange, such as the reception of call by Iocal

oper at or gy the! 18I bf SuchehAfdsidab réddvaniues d@Raloy @ died tRdadee cal | s,
transm ssion of hold-on or answer tel ephone nessages or other simlar

funct | on s BRI BRIy dRbh S5t PRorBBRIA YSalled i8S, PNt 07

conprisel - means I'ng phone signa LAN
t el ephones, faxes or receivers into data conpatible with the transmtting
prot ocol MY d LAN, and viceversa; - means for switching digital data

packets coming on the LAN-bus to tel ephones, faxes and client peripheral
conput er Sheseramel otrkrt abjeeats dukbadavaataes dee iokesined by an apparatus

for integrating phone communications and IT data transmissions through a
LAN and for selecting, at the moment of connecting one fixed telephone of
said LAN to the public phone network, the lowest-price telecommunication
carrier and connection mode, comprising:

- at least one electronic equipment, and related software, which,
associated with the central processing unit of said LAN, provides
managing the transmission, through the LAN, of both data packets
exchanged among the various IT systems of the LAN and data packets
referring to phone commuications exchanged among the LAN users and
among said users and the external telephone network users, and
provides furthermore, at the moment of a call starting from a LAN user,
automatically selecting the most inexpensive carrier of the requested

telecommunication services and the most inexpensive connection mode



- nmeans for decoding the address of said digital data packets; neans for
detecting the receiver pickup or, anyway, the enabling of said ~ in-LAN

t el ephonewp ckaxas or receivers. WO 02/ A571 PCT/ EP011131®¢TAPeandiageousl y,
sai d peripheral devices include d.c. power supplies automatically

bove. peonti onedomanand sferpBRoBF o B Yol e Bl BleBite AdBont 021 et g

conprised in said peripheral devices are mad hard-wired logic circuits

b
or ' i cropr océ&d€gelegton being dong @agearding 1Q seeitieiferamgtersafsard iset i ons. The
el ectroni ¢ equi pnent associated with the LAN server provides to select the
carrier of tel @aodonsipacatetarsofaid sareses;, equest ed by a user of said LAN
determ ning, by detecting and interpreting the digits of the tel ephone

number that Ihepesst mdreCpblipHetal ddvicekitist pfovid bomlRetingedaidt @i,
| ong-di stance, international, to nobile phone... ) and, therefore,

Type of " communiagtseh AEERIE ! Pobe ERAHRAAR Rle Hobt BpBFERAY % or *such

comuni cation and_according to user typical paraneters specifying the
statistical |y SE¥eseHdInbABe Kisarls daitelcRhont fr¥es AR OtheR Phenessts oni ¢

equi pnent al so provides to automatically dial the identification code of
the sel ect ed t ebewotedu caid periplzrali devidesf ande aldve pratidg hwicevensagber under
dialling. The above equi pnent, upon the tel ephone connection of LAN

tel ephones to FBRNdrEnd ssigfﬁlseéd?ﬁh§mlx§§diait&é@ﬁqne@gtmtdr%bhé’ swi t ches,

i f cheaper, the type of phone connection, from™"fixed to nobile" to "nobile

to nobile", usipngd. cti.on t . il wor k ( PLIMN)
directly incl uééébgwi%?f@q tgaﬁ'{%ﬁgﬁ’t"" s FS%(E%% edgg Eﬁgr&lrglagi}goﬁécr?? §% sai d
connection mneans, qperating by neans of SIM cards managed by the sanme nobile
phone service 'SaléirANé‘Pd\ﬁﬁ’éﬂl%ﬁfﬁeé@tarmk%ﬁ kpvard awk canfal @lgPtradc nobi | e
phone, or by other carrier, if cheaper. Therefore, in this case, the phone
call takes pl aeguipmienbugh WO 02/-t 1571 PCT/ EPOL/ 13180 the PLMN, between
the central electronic equipnent of the invention and the external nobile

t el ephone,Thanbové BIe@H&ﬂcfeﬁﬁiPhalféNt, REIHRRNWERI tHe CAN tatra |R6dcsdhd C equi pment
elep

and the | ocal area network hone. Paraneters used in the sel ection of

carrier aP%ft%@ﬁ%nff@&%%ﬁﬁ@%%ﬁ%@%@ﬁe?%gﬁ:pﬁgg* processed and stored in

sai d cent ectroni c equil Said parfaneters are systematically

updat ed according to preset tinme intervals by neans of both the processing
of statistic d&E of@r r miggfacme; naublige telephorie network, decadic or

OaO

multifrequency telephones and terminal devices dedicated to phone
operators;

- means for switching ext. telephone lines 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 managemeﬁt of data packets referring to phone

communications on said LAN;



t el econmuni cati on services by each phone user managed by the invention
apparatus and the acquisition of data referring to the cost of

t el ecommuwioaauhom services of fered by the various carrier PCTHPO/D3I8€ESSI NQ
of data referring to tel econmuni cation services used by each one of phone

sard ubers: - a P R bR ed Sobd b P SoRsh S BAIRT T2 1y

the single user in the different nmonents of the day and/or during the
several days chraugh ssddiANr nonth; a second type refers to the gl obal

vol une of the tel ephone traffic going out fromsaid user in a specific
period of tnemeanstfor staring/anl prgyessiof tasistio pahmetehacacemingysead of t he

.tel ephone traffic reaching each single user. ' The processing of data

.

referring to t@RchmeRicaBOP RErvERE by @actR REhgld) Selaptbnk Stdnnefte@ftodat a
referring to the cost of such services may be perfornmed by separated

processi ng units. clLe . ublic tel ephone network by neans of
comuni cati on ﬁ%tp\?\lglgggev ﬁgﬁ%gaé&?‘%gpl nternet, or the like; said separated
units periodically connect to the central electronic equipnent of the
i nvention -V\oneaz;s@rﬁhe pequisition / of 3905 ParTRgters Of teleGemmInIctiPB et ers f or
the selection of |owest-prices carrier and connection node. A nethod for

integrating phsemacesal | s and data transm ssion through a single LAN and for
selecting the | owest-prices connection node and tel ecommuni cation carrier,

conprises the geaRsfoPlconncdBAEed LRSrHAD Audile PHOHE SRl Etifess Phénegh the [ ocal
area network (LAN}, said conmmunication comng fromthe public tel ephone

network or fro I i nts of said LAN, - converting said
phone connuniG%%@%ﬁggﬁﬁ@gggﬁggiéﬁg%gta packets provided wi th proper
addressing; - priority transmtting said data, packets through the LAN, -
acqui ri ngaihiequgment baivgeanableytor perferanellaiypisglifinrbions of & RPYEEAN or by
peri pheral devices associated with the destination tel ephone sets; -

conver t i rexchaigs, stechas tlecicetptionraf cald by ecat pperatoss, automatin swiitchingg sai d phone
signals to destination tel ephone sets or to public phone network, and, in

case the ¢Fomebmine2 hh®duiXoingd! PiIneScalls O FhisBhiSHNO BEhoki-oh R dmewad- area network

and is addressed to the public network: - detecting and collecting data

referrin e f I ﬁ[ﬁ'[l}' i jon services (such as the type of
call, to%ﬁ%ﬁg‘?\%-[&lg%?%e%é’éh&ﬁfgm |gjr11%ﬁ%’ﬁsf he tinme of call, its duration ... )
by each er, t hat, by _nmeans of riodi ca rocessing activities of said
d)e/lt a for Uﬁ%q Qqﬂspgpqaﬂ §ev1ces¥)f the apparatus%% the mvent{onl%ompnse: J

- means for converting phone signals coming from in-LAN telephones,
faxes or receivers into data compatible with the transmitting protocol of
said LAN, and viceversa,

- means for switching digital data packets coming on the LAN-bus to
telephones, faxes and client peripheral computers, connected to said
peripheral devices;

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

~ means for detecting the receiver pickup or, anyway, the enabling of said

in-LAN telephones, faxes or receivers.



use statistic paraneters aimng at outlining said users, and by nmeans of
periodi cal acquisitions and storing of cost paraneters of the WO

02/ . 11s71wB@p/s@1/ 13180 t el ecommuni cati on services of f er edTiBPOLIBSGEVEr al
carriers, it occurs, upon each call from LAN phones toward public network, :

- detect S ns‘;ér%p dhest ng ~N sed by said
cal | ; IdR?YN mgggl?élldn sifd E%ﬂg??c(l)n o gg‘fqg&gd)l gftg gﬁ feélpe of yt heI
teIeconnunlcatlo service |s re uestl seIe as a
function gﬁoqtﬁ%caglgd'\qghaggegpfesﬁ A%M%fkcb%?&‘%ﬁ et ers, of

the | owest-prices tel ecommunicati on carrl er and connecti on node for
carrying thaebeyrementiencdrmenns fertdonrerting, sdishinggdecoding apd detestinger ; -
.automatic dialling of the identification code of said carrier before the

t el ephonecomprized inkaidgediphicrhl davicks acmade by hatdwirbé 16git efrbiseorconnect i on
node sel ected in accordance vvith the previous step, the transm ssion of

‘said call The above nentioned
mP‘X Et8ornifs gi‘cﬁgclij |n| eQ{ YGEBﬁWaF‘e RHOHGR:

use statis ar anet er vari ous users enpl oyed to

automati c seI ect t.el ecom‘rum t1 o er _and connect node, are
advant age'gt‘&‘%llﬁc%‘tm‘f ﬁ‘i‘B@mF’?ﬁé%oC‘ ﬁlﬁ\?@&ﬂse%(e'f Pro¥ ef Wrﬂ"%ﬁ&ﬁ of parameters
refers to the average duration of calls made by each fixed phone user in

t he severedmigreof dalecommunisatioy sgrvgesr reqresiede byegcussr efagaid iANhe week or
nonth; - a second typol ogy concerns the gl obal volune of the tel ephone
traffic niierniiging Aby detettiitecanib Rterpriatifi et @ighs OF thepRlIspbonehuthbere, sai d
traffic being possibly subdivided as a function of the cal |l destinations;

WO 02L115,]¥lgn Qﬁg’/@@p% 1?%&?%;‘]%' LHar de t&mo?g@édr IBH$ tjggmgglar acteristics

of the telephone traff ng each si one’ use I'n Case a fixed

telephone ontrol b ventlon appar at us one all by nobile
t el ephone Pfiﬂ g‘? rré"r?i’ti - bt e &'@Eeg?r&r n%?‘t%mgh 9 n8%ti on al so

provi des for - detecting the caIIer s tel ephone nunber; - checklng t he
i ncl usi oningxpessive niglisemmunicatidet cvamiete dagcordingf tauntber stypandf i f so: -
storing said nunber, - refusing the incomng phone call, - calling said

tel ephonecdmtﬁtm'batﬂﬁi, Nfimea®€ Ot GHngnicgtidn) ehoure Xpsn mamwe‘rs of such
communication and according to user typical parameters specifying the
statistically supposed length of said communication. The electronic equipment
also provides to automatically dial the identification code of the selected
telecommunication carrier before the telephone number under dialling.
The above equipment, upon the telephone connection of LAN telephones to
mobile phones &xternal to said LAN, automatically switches, if cheaper, 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 manéged by the same mobile phone 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



fi xed phones or nobil e phones conprising SIMidentification cards managed
by the sanme nobile service carrier who manages the identification card of

t he nmobi l\geRBRMEreceiving the call. In case the addresseg@chaipgppage nunber
of a communication reaching said LAN fromthe external telephone network
does not jnclude any LAN user nunber, the co ication is naged by

i nt er act ithePLMDNy hetiveenjhe sentral elgctropis eaemearnggﬂ@dw@mq& %’d&ﬁ%rrent managi ng
the LAN, said operators, using the new potentialities of the apparatus of

t he i nverexienmal mabile itelepkead, andj tthrough rthel LANbebvemmi lsaidessdpbs, gi ve the
comuni cation nultinmedia contents, record voi ce nessages, forward

comuni caddcponicicquipnfent-A e F5cal A¥ca REFVOPK MI&phBRE. operations. Alternatively,
.said conmuni cati on may be switched towards a tel ephone set connected to

said el eg}roni.c.equip ts i, t hout NVErt | i 02 1 PCT/ EPO
113180 ARGl Uski RAR Selefion 9 cafiter nd, pifte écﬂ“@%?\@fg? é’e”%?ag‘rzrred if the
.communi cation jtself is subsequently forwarded to a specific yser of the
LAN. The as@@Fesh i speessrdsand iskaed An s9id sepgval- elgstranyn squipmsst 844t he net hod of
this invention are carried out in an automatic way. Furthernore, according
to the i pacemeétens aretsystematidaly tupdatedi acsordingofo piset tome kptesvaleberring to
phone comruni cations and the automatic selection of carrier nmay be nanaged

by the sapgnynbf boBEHNE Prodeidihg "EN3AAIE Natd Teaim: 16 r@BSHessFon from and
to the several LAN processing units (client) or towards other peripheral

devi ces .and_t hat .t he conversj f 0 ' | s into digital
dat a andqé}fsé&ﬁ'@éﬁg tl%gerglge%gyf i 0 ?/ugggﬁl(%%%%apﬁzr %q@‘ze\??igllés and such
central equipnent. In such a way, it is allowed using, even f?r t el ephone
communi c&PPYAYS Adatthga Apawsitegyi ¢fneddla efarringst toy sC@fte@for the IT
data processing. The use of the apparatus and correspondi ng net hod of

i nvent i orieldedmmmication seewiegstofferakisy, the vamoistoartieasivant ages as to both the
sinplification of global phone services nanagenent for the LAN users and

the reducityeOptotdisinb Of Gaft ﬁfé?fin?% Ydl6RenrhlBERtRh R EvicdsNABY byl dackh he aut omatic
selection of carrier offering The | owest-prices telecommuni cation services

sui tabl e ific.user.pBrofiles. . -al V. age descends
by the f STE o AP RNl T BBl R op R e AR e B 2 2 e
that a new phone user has to be added in the |T network area; in fact, said
user may 6% ?%&“FVS:raeﬁﬁF typolaginrefees raverage dnretion of salls madgdvithes. ot her

i nportant advantages cone out of the high and easy expansi on capacity of

t he | ocalsingleansamis theodiffantmokeatsdofathe time afd/exxduring the sewdraldziyse f uncti ons
and

of the week or month; a second type refers to the global volume of the
telephone 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 referring to the use of phone services and the
acquisition of data referring to the cost of such services may be performed by
separated processing units connected to the public telephone network by means
of communication networks such as the Internet, or the like; said separated

units periodically connect to the central electronic equipment of the invention



WO 021 -11571 PCT/ EPOL/ 13180 nul ti nedi a nessages in general, which may be
exchanged in an interactive way. Brief description of the draw ngs However,
for a betwehurder st andi ng of the above- menti oned advant ages/erorti3180
characteristics of the present invention, this will be now described by way

i ch: - & g pSERD Refainelih, ol BeCte R ot PR Bl B " s

according to this invention; - figure 2 shows a bl ock diagram of a
corrponen@OImﬁctlm%ar atus of fig. 1; - figure 3 shows a bl ock di agram of
anot her conponent of the apparatus of fig. 1; - figure 4 shows a schematic

vi ew of A spthoddbr éntbgrdiing phonefcallb and dter transmisdort throughve sinigten; - figure 5
shows a flow chart of the main steps of a method according to the

i nventi on; hgur 6 h ide.ed reha el aid ng to sone
DAN  Ghd %§Of@e1feie{§[_§g5; lﬂgesf Rwedehiéds céﬂnglé%&i‘ fodee! &id Ng

steps of the netho Igures 7, 8 an show further detailed
-flow charts rel at.i to a nethod agcording to the invention. Description of
preferre{frl ﬁ%’ﬁ‘f%‘é‘#&& PR POTRPYEP Stetp(%o?'he enbodi nent of fig. |, it is

very schematically shown a whole, 1, of phone networks interacting each
other, be t-hef¢teetagl nheneororymunicgopy/ thiough et legabares 1BHWERY N (Publ i ¢
Swi t chi ng Tel ephone Network) or nobile networks PLMN (Public Land Mobile
Net wor k) .  The (lakiNY,saith@inenurication comimpefromache publid eephomr maworkt wor k ( LAN) ,
10, made up of tel ephones and I T equi pnents and instrunents. In particul ar

we note an el gefrhRfitedSish® IR imenkd of ¥ EAN:S | inked to the public

t el ephone network, 1, both directly and by a transcoder of phone signals
into digital data and vicesversa, 12. id elect.roni qui t, 11, which
will be descr PURFTEHE Faidypbgng aqo&m%?a@pgomé%nélg\ ugﬁ‘% %ﬁéggsg- cal l ed
network server that, as known, nanages the exchange of IT data anong all
LAN uni ts conBetvided with poper addrs$ingy neans of a single telematic line, 13.
In this enbodi ment, the conmunication through the above |ine responds to
the Ethernet priotityctednsmitting keid tatapachessstheoughileANS 10 Moit/sec but can
advant ageously reach the value of 100 Miit/sec or higher.
- acquiring said data packets by the central equipment of said LAN or by
peripheral devices associated with the destination telephone sets;
- converting said data packets into phone signals;
- 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
network and is addressed to the public network:
- 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,
so that, by means of periodical processing activities of said data for calculating

use statistic parameters aiming at outlining said users, and by means of

periodical acquisitions and storing of cost parameters of the



Several peripheral units are connected to the LAN, 10; in particular, two
traditional -type (client) conputers, 14, provided with video term nal and
al phanumagypeatindseyboard are directly connected to the tel egutEProl/izisee 13 and
two other (client) conputers, 15, further provided with phone receiver, 19,

are connected to.the telemati g line, .13, through peripheral devices, 33.
Sai d_devfdesomminicationcserviges afered d e fexpral CREIRY it EOHANERAI t o ¢ he

client computers, 15, the various tel ephones, 16 and 17, faxes, 18,

r ecei ver sachi@]l feors bANaplehesiaward puldictnebwonbut ers by software, or any ot her
possi bl e tel ephone sets. As shown in figure 3, these devices include: - a
section, 34, H&éct@tﬁp@ﬁﬂig'ﬂs tdmetingidys @eSeRphénd Manlss \edarkseddiysafgacket s goi ng
t hrough line 13; WO 02/ A571 PCT/ EPOL/ 53180 - a logic switch section, 35;
- a digital/apgj.ogue and anal ogue/digital converter section, 36; - a

swi tching sectidn, 37; - a section, 38, for detecting the on/off status of
.tel ephone sets 16,. 17, 18, 19, connected to devige 33. The, above devi ces,
33, are provi a%tﬁr%nﬁﬁ"?vnﬁ%tas,ﬁ%@}‘mf 8? %dﬁﬁ’&’fﬁ’ ihe HePs. &F Bower suppl y
network; they also provide connection lines, 13', 16', 1T, 18', 19', |5,
to the Ether ntgcomBnuricdtiopiservicestbataisenis raquestiigbve cli ent conputers,
respectively. In particular, input termnals, 39, refer to an inner d. c.

power supply, sé@ctiofhbs A filstiBAl of HRaBoVd dthtistichatdnfdtirs afld abéeadosPr Ovi des
termnal 42 with constant voltage power supply for enough long tines, in

order to make a c : d j b to the
di agram of fi Bﬂﬁe?e\rlr\% c%;nhgeeg()&&sat' g%sgrtg Fe@ﬂuﬁgﬁ%ﬁﬁgfghxg%r ﬁch are
simlar to client conputers 15, are connected to the central. electronic
equi prent  11. SRPEEUER | mpdh {ar Lapyingpgut e telepommyRiFaten FOFECS o d

equi pnent. These , tel ephones are useful for the performance of traditional
exchanges t ypraspiestédibgtheoser; and for further functions relating to the
managenent of phone conmuni cati ons exchanged between | ocal area network and

publ i c networ kutofr@tit ihg dft tHeOiBitiffationkcod: 605 TRy ibeford@RNSs, 22, to the
external nobile tel ephony network (PLMN); about this one, only the term nal

radi o stat onfeine OATARG' by IGAP TN 0AH 0ot BRSfe TicRBAPS 11 N0

Station), are shown in th gure son o rawi ng si icity.
Conmmuni cati on neans, 02/.1171 PCT/ EPOL1/.13180 )
connectslon m(}ﬁg se%ecte 17n accoréance wnjh %he previous step, the

transmission of said call by means of fixed phones or mobile phones.
The above mentioned use statistic parameters, 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 average duration of calls
made by each fixed phone userr in the several periods of the day and/or
in the several days of the week or month;

- a second typology concerns the global volume of the telephone traffic
made by each single user in a détermined period of time, said traffic

being possibly subdivided as a function of the call destinations;



22, are conprised in a device, 32, belonging to said equipnent 11. Device
32 al so conprises a specific electronic circuitry designed to enable the
above nenyipanadslgomuni cati ons neans, 22, which are practipcalippimngde up of
nobi | e phones with no interface to the user, such as keyboards or displays,
but conprising PLMN receiving and transm tting units based on SIM

i denti fi cati oh thisd dpolsiy trafers b drearharagtenistics adfthedelephoneciréffisone net wor ks.
Communi cat i on neans, 22, conprise also cordless phone sets associated to
LAN phone setreadifing dath singlef ph@ne aserwhi ch shows a detai |l ed bl ock-di agram of
said central equipnment 11, we can note that it conprises anal ogue/digital

and di gi e} e # e , s tively, placed
bet ween Iglﬂéee{s?n'?ﬂé%;ﬁ%!eﬁg@sé, Jo?ﬁ'?ﬁg%ﬁ?ttﬁﬁﬁ}%%@ g@?ﬂﬂg? %étcsztﬁ@ cgnnect ed to the
external and/ or b] | c, tel ephon et wor |. Possible. digital -type |lines,

| SDN or Y é'?(’lgt‘]?eé!epg‘?‘}?s’cg‘h ﬁgéﬂgﬂn% Ognthﬁdﬁﬂgg‘? aceydingtontie + 5 nake t he
-format of data transmtted through such lines suitable to the internal

t ransni tiovergiopralioquoevidestfor:he |1 ocal network 10. Other lines of the external
and/ or public tel ephone network can be connected, as shown in fig. 1, to
the | ocal ar edeteeing@lidcaller’ Hiclephansnmhbetevi ces 12 that convert phone signals
into digital data and vice-versa. The output of said converter 12 is

connected, _ asch%@ﬁﬁ% gﬂe{]&élh%%% ﬁf satic?n%?ﬁexj il ra%fe{b?{ni&}’lqist élanmf?éegg;h e central

el ectroni c equi pne one the external 11 nes, i ncl udes
anplifi catdi and separation .neans, 27, and decodi ng neans, 28, of the
t el ephorf‘él ntiiBer of the inconi ng call; switches, 29, of a swtching unit,

30, controlled according to the results of WO 02/.11571 PCT/ EP01113180

t he decodi ng %@@i&&aid)mmnglmrfor med by said decodi ng neans, are dedicated to
send the incom ng phone comunications to the operative termnals 20 and
phone users okfusig thé\Mcomirdgphiohe cdlgl ephone sets, 21, connected to said
central electronic equipnent, 11. Said switches, 29, can also be directly

control | ed._bycaffg &Wf@?p%n@?%&{ﬁﬂéiiﬁm&g g@{}g J}lﬁgggi}gg sets, 21, both

for forwardi ng conmuni use King direct calls,

anong term nals t el ephone sets, 21 and -1 oL.her phone equi pnents
and instr unegétbéédo%l?%% OEAEPTLIEOPEQIFS ﬁé?g’pflﬁmﬁe&#st@?ggic?ﬂ% Ca$ neans of
term nals 20, the above operators can also interact with the LAN users
resorting to MmAREedt bhithe Jamiee gnalvilet Bervicay esrriebrivkp pannaegs thad associ at ed
software. In the block-diagramof fig.2 it is shown, furthernore, a unit,
31, which st cidestifivasiomcardes gegacbiki i@ tdcepling/the egldl | ed and transmitted to
the D/A converter, 24, during call processing algorithns executed by the

server GRUase3he addressed telephone number of a 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 elctronic equipmente, without converting it



according to specific procedures. In said figure, a double broken Line
encl oses the el ectronic equi pnent that, associated wth the central
processi ngouiisis7imakes the latter innovative in respect ofpcasdpodasiigh onal
LAN server. The above descri bed apparatus operates as follows. In the
detailed flowcharts of fig.6a_and 6b, there are shown consecutive

oper at i néntedigital farme the Gogversien hewngiclearly ,Peffenf‘?élfct;%@fﬁmuﬁmét&ﬂmni cation
starting froma LAN phone set and directed toward a tel ephone connected to
t he publ iitselfisstsubsdquéritlyfofedrdedinch specifibaseraféh@LAN. conmruni cati on. reachi ng
the LAN, 10, froman ext. tel ephone (fig.6b). WO 02/ ~1~71 PCT/ EPOL/ 13180
In case tialopBratioRITHENCRBEd AMRLAAOISMERISeA 4o HNMBEANtAGd of tie peri pheral
.device, 33, whereto said user is connected, provides converting anal og
phone signals into digital dat ckets (step a) and prioritary sending
sai d dat \{egﬁg}ﬁretcﬁgl%im?% 0‘@%‘%%) where the opposite conversion
-(step c) _arid the transm ssion toward the public netwgrk g_step d) occurs;
as soon &yrthermorepaceofting do $heyinvyeatian angthed; theqtrapsmipione of 8t er si on into
data packets (step e) and a prioritary transm ssion toward LAN phone user
(step f) pheldets pifercing tohphomeosomrdanieativas lamtisther mitometic deleetadnedf by t he

peri pheral device, 33, to which the addressed phone user is connected, said

data paclgirer eiyee ﬁﬂm%%at@ﬂtﬁeosaﬂi%qnﬁt ﬁ;’gﬂ%ﬁj fhat Sia@Rgdd) tha ¥ dakansmitted to

sai d phone user “(step h); as soon as t reply phone signals are received

t he operating. l.e r from,st Lt . L that the
reply ph r?'gp sF%ﬁ%lﬁson?’ g‘i(ggqﬁqisﬁ?vcﬁ%lt%ﬂﬁ?R%%“Teé%n%ﬁ%ﬁ%&li@g%%gg&ﬁ% occur in case
t he conmmuni cati.on has been_ i nterrupted gstep i, ], k). In_case that phone
communi c &thes Reripheraliflevisrs abthe LA.pand that thercpgyezsion ofphans $ighaly, ed oper at i ng
cycle is equal and opposite to the one above described. In fact, the

rel at i ng iftb aligitdhalata 4id vicSogrsa saw be peformédby tsock pertiphered debicés g. 6a; t he
sole difference consists in the fact that it is possible a direct or an

i ndirect aﬁ@%ﬂ@l‘ftc%ﬁ@albé‘(gdri]\‘gﬁéhﬂ BE sfet al WhEPRGDQIRMAL end ANeRTBNE USeEr

according to the fact t he phone nunber of the incom ng call include,

or not, AN | nner .nunber of sai d. phone . ln ¢ a phone call
reachin gﬁ{lﬁpeﬂalt_liﬁm%ﬂ?m‘?aﬁ%ﬁ’ ﬂ?@z w%?%e%'m%?ng%%dn@stﬁgﬁm%?&&?%%d dr esses
directly a LAN phone user, the communication is pronptly converted into
digital MH%R@P@SSW- converter 12, or 23, (step a') and sent on the
telematic line, 13, by priority procedure (step b'); the WO 02/. 11571
PCT/ EP01/Th8 186 ofidist apyratosnamicorpdspomlinglmeiind, of3lByentmnedot@mindse above dat a
packets as it occurs for standard IT data packets, but as soon as their

nature i siefgiheRisetulioubRaNRivaltafisORClo bo@NHe! SifiplifRRtidiOde global d devi ce
carries out the conversion of the above

phone services management for the LAN users and the reduction in the costs of
services themselves, thanks to the automatic selection. of carrier offering the
lowest-prices telecommunication 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 a new phone user has to be added in the
IT network area; in fact, said user may directly result from one of the LAN
peripheral devices.

Other important advantages come out of the high and easy expansion capacity

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



data packets into tel ephone signals (step ¢') and transmts themto the

t el ephone, fax or receiver associated with it (step d ); then, the reply
phone si gealo2i4gsrgonverted into digital form by the periphecaiepdeviise itself
(step e') and transmitted through the Ethernet toward the server (step f )
whi ch processes.it in a prioritary. to convert the sanme into phone

si gnal s (@FE‘H‘@"% n‘gﬁ.ﬁlggseﬁldgqngr h@'};@;‘fé%% i d 4 By ‘E{T%%qt'gﬁhone net wor k
(step h'). In case the tel ephone nunber of the incomng call fromthe

ext er nal w@&l.ephone network does not include any LAN user nunber, the
comuni cation is managed by the interactive term nal operators 20 who,

usi ng t heBfiehepAiptiohioditictdragingd t he apparatus of the invention, can, if
.need, wite inreal tine e-mall nessages, give the conmunication multinedi a

contents, d j . N ; i t LAN users or
perform oItﬂI ‘gg"%ror’pgo\rfg‘{t ?%ﬁgﬁiﬁggfﬁﬁg%%e y(,;bwi tﬁ tLJg@gggg%t% ss%l? this
-invention,it is.also.possible, as.shown i.n.diagrgma .ig. 6h, that in
case t he $H2FasiisHEs ﬂﬁﬁﬁ@resﬁPt 'é’ﬁeﬁ‘t}ﬂ%%i“ﬁ@i“@ahel mg\‘ g?ﬁc’flh%é B&g@yncgl t el ephone
network does not include a LAN user nunber, the communication is sw tched
to one ofan¢mbedimeptaxamplewith roference tmibe atiached dravangs, de whishi ¢ equi pnent ,

11, without converting the content into digital form instead, the AID
conversion s fig@arl ¥héwy bachatatid vidwe of @ AN rluddy bh Hpphrats subsequent |y
forwarded to a specific user of the LAN WO 02/-t1571 PCT/ EPOL/ 13180 For

reasons of dray gﬂ@g’.ﬂmﬁ]’ of . i.n fig.6b there are not shown the steps
correspondi nga%\ggast pS I*f‘frji\{eﬁﬁo f fig.6a, but obviously, said steps

concerning the.co nication. ipterrupti on checki are performed also in
fig.6b pr océdLﬁ%‘.‘fg%hé{w&6%&@%&‘?‘8&#&8&?&&%‘%%@%‘@@% di gi t al

| SDN, ADSL or simlar line, the relating conversion into digital data
packets is notlidone, but the digital format is sinply adjusted to the

net work protocol and vice-versa by neans of the adaptor 52. In case of a
phone comuni cfigirers sheiveadlodkvdiagrainesfrumbthes esmpadent bftheAdpd@tusst eps of the
procedure executed in such circunstance are only sone of those ones above
di scl osed. Thqagi tieps are very clear to a skilled man: really, the steps
usual | y needed Tof fhe exchange of I T data between two users of a LAN added
wi th the convegsion, steps of .anal.og .phone si s Lnto digital and
viceversa. RefBPYFnY Sia‘ﬁ‘ﬁ? i §@e%c%1§w%ﬁar§p%gﬁ FF'&."%’&‘}“’ittogh to be
specified that the shown procedure refers to the case of a phone cal

ori gi nati ng franpamies ffthe meenti; users and going directly toward the public
networ k, w thout involving operators and tel ephone sets, 21, connected to

t he equi prment , figdre 5l shoWwaa flowv-blearhioff the athin biepevls methodtackordémcto one of the
above cases, the central

the invention;

- figures 6a and 6b show detailed flow-chart relating 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



equi pnent 11 operates to nmanage the phone communication in various way by
nmeans of specific software procedures stored in the nenory units associ ated

w th the £ BWYads2f the equipnment itself; therefore, said geiigpal/ 188 prent
can store specific data referring to the conmmunications for the purpose of

further enquiries or issue of statistics repaorts WD 02/ A

PCT/ EPO1APATBAY PW‘%&%‘@t"E‘ngﬁ%}ﬁ%h"&Bnﬁﬁ Ogigh O5 BOBIe; BFHRIHE-MBm LAN users
and goi ng_outwards, the storage of the aforesaid data ains, as shown in
fig.5, atPeblighandiobilelNetsiork). paraneters defining the specific outline of
each user, by correlating the type of comuni cations and the tine and

| engt h ofTHeadBove Whdk)i1CRicofisted t0 PRt aged Adtwotk (LAISY, 19emiadsupf sai d
.Sstatistic paraneters refers to the average | ength of phone calls made by
each user.q¢l J | e, day and/or days of the week or
nont h, V\/rﬂf:téelegﬁbglgg%é\({dﬁ;e ?péﬁsénggf&gg}éﬁhﬁgér}gﬁet ers refers to the total volune
-of the phone_traffic of each user i.n a specif.ic.peri f tipe, and a third
seri es olflni’&mf MERAlR P C QJF@H%GQ‘-BPIPE%E a‘?’l?;fﬁl?ésﬁ%fagg%a}‘}fp“l[bﬁg t el ephone
traffic reaching each single user. The detection of data concerning the use
of phone telephonserctwork,  hbothalingethy Aad by tanseodsr o phonsr sigpaleinteor each one
of the LAN phone users, are activities schematically shown in steps 120 and
121 of t hiigigdl daealantilvive-welsar12. 100, of fig. 5. As we can see in this

di agram parallel with the performance of the above described activities,

[ the cand seofiBEBheALs [WRLRSIMRR.ATRARE LA BRI, 5T ed and

updat ed, at a ct refer to the cost paraneters e tel ephone
service offered several carriers, step,130. These cost paraneters,

C oot hor aptfiien dlefeaed mek sy ak SR ueih. P R Ak B e 1 1

to outline each single phone user, are therefore used to performthe

aut omat i ©fd&| daga pwangall Eﬁél nwits canhestpd inseach aibgrryanednsrofa@aginglphone

conmmuni cation. Said selection, step 107, is exactly perfornmed as a function
of VO QeleAfatid e 1 ERA it 3xd0divhent, the ebpihainddation tirougle dadabage oper at i on,
phase 106, carried out on the tel ephone nunber under dialling. In

parti cul afne Alspbllfs FPTREARING BOTRE! ol PihsibissiEAPecl i 1BAN t el ephone

equi pnent or strunent, interprets digits er and

he st of ROPIAGY tyiéat Sapiato Rl BT e e L pah SIHER-RARIAAE P, hccor dr ng

to the

Several peripheral 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 phone 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:

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

going through line 13;



type of conmuni cation and the tinme of communication, finds out the probable
| ength of said communi cation; so, by entering tables of cost paraneters,

al so storq@ éf1g71such RAM it can determ ne the nost inexpgeASEpg1SA6T 1 er of
t he tel ephone service that the user is requesting (type of conmunication,
supposed I ength of the sane). As soon as the carrier is selected in the

af or esai d nodea logigesswatohy seg®n, dfir ect |y dials and transmits toward the public
network the tel ephone nunber conprising the identification carrier code,
phase 108. }t adigithllanatogneand exhidgneldigitabhsamvetterdsectio® 36103 and 104 of net hod
infig. 5 refer to the gl obal managenent activity of phone communi cati ons
on the LAN, _acf iwidhinddceMbPuy! Y described in details with the aid of fig.
6a arid 6b. It i1s clear that the three steps, 120, 121 and 130, are not

i nked to other_ st.e of. t t hod | chr | ogi cal fact, these
steps can bé pae?efsh?ﬁéc?’g(gég&ﬁ@@? oB}’@?{%?tuF ﬂp{éﬁe@?’gﬁge%s )cl)&}iﬁ ‘ted or absent
-tel ephone traffic. Upon the installation of a new tel ephone in network 10,
there is a parHl cenndcipditaidedee 3h, via software, of the new user in the
central electronic equipnent, 11, and in the correspondi ng peri pheral

devi ce, 3Bhe abdvh deeices, B3t arostevided with\MpA2/394 T&r Aeedibg filoROthe:a31 80 r el evant
default statistic paraneters that have to be already used fromthe first

cal | - madesdviiir Quahly SRiworke iR MR profide icOhfIcHdh 1ikgs,0Re! 88l o, TRde of the

apparatus of the present invention refers to call's toward ext. nobile

phones ang,, alLs t o-cal |l ived from I ecif.ied ext pobile phones.
T Tact i Raedo s EiRerehel ilapiinn or Hed b BEE il SsBhisel mobi 1 &
phones nmanaged by the same nobil e phone network carrier can be particularly
advant agel§8EECt¥glBw chart, 200, of fig. 7 shows the operating node of the
apparatus when CPU, 53, or other device of the apparatus, detects that the
cal | ori ginrpatticudarf inpot ©nainafs, 3% ecfeAtd dreinaghbagowes sapplpdOedhich a nobi |l e
phone, phase 209. In such a case, the call can be nmade either by the fixed

t el ephonéis RehipBEk Witk Ditedy, 41N iHatHd01es BpRinat 4D ShiBPBMRanTallEe 22,

operating by neans of SIMT™ards naged by the carrier of the called
nunber, phase 21Q: 4 he choi.ce of ei.the ne | epho gpnegction node or
the ot he XORE APy (DO FadieR 17 Brogt ih difes ¥ Fue @y PR ARy BRROF bre st at st o
paranmeters and costs stored in the CPU, 53. The other steps of the nethod
infig. 7CASWerko08 and 220, 221 and 230 are exactly the same as the
correspondi ng steps 101-108 and 120, 121 and 130 of the nethod in fig. 5.

FI ow charGomng®ack itm tlié diagem 8f figdl,9we shwwee that opgretied temminasd20,0f t he
apparatus of the invention when CPU, 53, or other apparatus device, detects

that a phoRRhCARTMRiIRR lOBLbR SRbRes| IQMMebbneRal t2dhdmebikA t el ephones.

electronic equipment 11. Also telephone sets, 21, 21°, are connected to said
equipment. These telephones are useful for the performance of traditional
exchanges typical functions and for further functions relating to the
managemernt of phone communications exchanged between local area
network and public network.

Equpment 11 comprises also communication means, 22, to the external
mobile telephony network (PLMN); about 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,



Nanely, in case of a comunication comng froma nobile phone belonging to
one or nore groups of nobile phone users entitled to special easy rates,
CPU 53, eheoksisthe bel onging of the calling nunber to a spevEPIIA3tROOUp oOf
WO 02/ A571 PCT/ EPA /13180 nunbers and, if so, closes the call and

i medi ately makes a call to the sa nunber, chopsi n he nost.inexpensive
fi xed or 41eBfY @mﬂmséﬂh‘bﬁﬁeﬁlﬁ%r-’!%i’?ﬁﬁ’@géﬁé%‘g qqglpgqu&,{]tliﬁeﬂgﬁ é?l sinfig. 9
where, in particular, we can see that the nethod provides for: - storage of
cal | i ng ralstbeomprtesm gksific electrarse cotuitryl designed po 3hakle the @boveecti on to said
nobi | e phone t hrough one of nobile tel ephony neans, 22, located in the

t ransmi t tin&gidhed tcoddmuiéAidnd éansROWWHIEH tred prdctifallyP naddeouss lvgws t he
. deci sion making steps 313a and 313b ainmng to determ ne whether the

comuni cat | i i Qr,.N fr i I | 0 a specific
Tt or a8l AaEe Wi JpuctRle b B Rih of kEHARIAFIBH A D
-tel ephone; this latter step occurs acpordlng tg tQﬁbfetaL ed fl owchart of
fig. 6b. cPRPriinedi-MNdpecivne erbirapseBmeuts paredgn Sib identagatigny 320, 321
and 330 are exactly the sane as the correspondi ng steps 101- 108 and 120,
121 and Xk20dsobf theesemertahoairiers 6f mobile t¢laplwnp aretweiks.aCommpouéatent of t he

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

t el ephonem&fisyV2 X @smpHsk 4156 caalesy pidn Sets Assokiatedao LA iphbsedf 1gJat a referring
to the cost of such services are perforned by specific processing units
separatedr;ron1the LAN, 10, and connected to the public tel ephone network
by means of commruni cation networks such as Internet, or the |like, as shown
in fig. ch separated units, schepatically.shown an marked by 11', are
dedi cat eﬁnﬁiﬂg gwéf&‘il‘%abéh@b)@ta %@Jﬁlﬁ%&s&aﬁa@ %@%@l GewpmeRt tlsti ¢
paranmeters relating to WO 021-11S71 PCT/ EPO1/ 13180 groups of users

bel ongi ngv¢ carspete thdt it caaprisas anmdogue/digited ged digitalanadeguediopwdrieys, connect to
central electronic equipnments, 11, of said |ocal area networks to receive

dat a concaadked HithEs w@zmesbé&t&eggmcé@wwéeﬁ theyinGafl ROSE aHger of said
networks and transmtting to said equipnments, 11, paraneters useful to

connocti Gl g 2 A dSulflii TS St ARG RIICA RG] Cooni £

operative terminals, 55, can be located in the nanagenent centres of
servi ces W@k with the

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
to 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 connected, as shown in fig. 2, to the internal bus, 51, of the
central electronic equipment 11.

Each one of the external lines, 25, i.ncludes 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



1

apparatus of the invention and, in particular, processing, storing and
enquiring services for statistic data filed concerning the use of tel ephone
services wWyRYSHal phone users. It has to be noticed thaterdsolsHgs ds the
operative potentialities of the apparatus of this invention, data exchanged
bet ween separated units, 11', and el ectroni¢c equipnment, 11, can refer to
stati sti c tndecadingr apesetians perfapnest by pid deeeding meang irs dedicated to par anet er s
of tel ephone services offered by several phone carriers; wthout any doubt,
si nplifi catndtie ineoming phbhecomehunivationhtoctiwespesdiveatetthimaiva) add use of

equi prent, | |, for the managenent of |ocal area network. It is clear that

wth the NSarl til IalcadcS i ephon
gﬁ@g ﬁsieh&zof%es y&ggc\)/ﬂa%’ﬂié tblgghon'etseis zﬂ%ﬁhcgéttgc} iﬁggﬁg&en‘hﬁi phony

.services nt ageous conditions o on t he market
and, furthgﬁgor.e, it is Egtrerrely easy to add to a private exchange
aut omat i ¢ CEERF SHEPESH procedures, additional lines for interfacing

.with the outside, new internal users and ' innovative conmmuni cati on node
bot h i nt eSal svatthen 20 cranalsorbe diractly sputsolled bychoeperators giyeopinals,71

PCT/ EPOL/ 13180 It has to be noticed that tel ephones can be integral part of
t he peri pl2ey and vedephohabitqris, botl fortfprvadrdingi cdmimwdtativheao ntké WANK or can be
connected and |located at a certain distance fromsaid stations. It has al so

tob ti ; 5 ' : ' | | t of
0 b€ no '&&?gﬁ%@aﬁﬁ%%&%ﬁﬂsdﬁﬁ&fgﬁan 1B,t  AiEshdn@els Y PLY SRl | or part o

t he tel ephone or conpa érefore, can coexist with a
traditional ,tel ephone system of, .sai d body. or ny. Characteristics and
advant age@%B@\?’éM@ﬂ}’%@&n P&%‘bﬂ?&é‘%&&i&‘éﬂ‘a‘gﬁ%ﬁ as in case of

nodi fications and changes to what has been discl osed by way of exanple. The
present i Akaste benetireditrt ytmenns of terminads2G $ha shiave epergiors garaleanpl es, but
rat her construed according to the follow ng clains. WO 02/ . 4171

PCT/ EPO1112¢00t Glithl S AN Appar esosing ao thetppginahlitigs ph diee idventivmi cat i ons and
| T data transm ssions through a | ocal area network {LAN) ( 10) and for

sel ecti ”%p@irath?@nd%@@d?%te@go pecting one fixed tel ephone of said |ocal
area network to the public phone network ( 1), the | owest-prices

t el ecommuni gat,i,on carrier,.and.connecti node, sai. ppar at us conpri si ng:
at | east Erhgneetrlgcré&-&\&ﬁia? %fqt?ﬁ% Héﬁ?ﬂ?%)%woféélaa% 330&%qure%i ch,
associated with the central processing unit of said LAN, provides managi ng
t he transANSRITdRCssages guigmatinally mepllast andgransepitted tobk EVA eonveridiged anong t he
various I T systens of said LAN and data packets referring to phone

comuni cal#pnrisriay cdadin pestessing) aldonchmhANxsated ndharservgr S@Pd, §Sers and the
external tel ephone network users, and provides, furthernore, at the nonent

of a call a8dcaihh Msget@iPRodedceser, automatically selecting the nost

i nexpensive carrier of the requested tel econmuni cation services, said

sel ection J e r di to spegifi araneters of said user and cost
par anmet er %‘? gélﬁgfég%&s%a\gﬁbg%g)f%no 3 g’?"i"%&@ﬁ%ﬂ%ﬂ rezgfup&%?ﬂ%ctgast’ {33} that
provi de converting. said data packets referring_ to phone comruni cations into
phone si gﬁ&ﬁoﬁla%qdwé‘grﬂ# (i progessie wnih yaakest thet ]@Ftéfpﬁéﬁ’é@t,“’ef Hkes, and

ot her phone sets ( 16, 17, 18, 19) connected to said peripheral devices and
al so pr ovirespectwif adraditmazl Ik gemver. ng phone signals coming fromsaid

t el ephones, faxes or phone receivers into data packets conpatible with the

transm t t kg abovdAelekied apparatus operates as follows.

In the detailed flow-charts of figg.6a and 6b, there are shown consecutive
operating steps referring, respectively, to the case of a communication starting
from a LLAN phone set and directed tovx..'a:d a telephone connected to the public
network (fig.6a), and to the case of a communication reaching the LAN, 10,

from an ext. telephone (fig.6b).



PCT/ EPOL/ 13180 protocol of said LAN ( 1 U) and sending said data-pacKets
toward said central electronic equipnent (11). 2. Apparatus according to
claim1l, whehgidYsai d electronic equipnent (11) provides pei/ppyl/pagdically
sel ecting the nost inexpensive connection node between the tel ephones of
said |local area network and the external _tel ephone network, and further
provi des Irbcwttbﬁtaﬂlcemtyn%m yang feem sk PRRIKCRSER.ohe PSTPhESAlar at us
according to claim?2, wherein said electronic equipnment ( 11 ) conprises: -
means (27ded&), 3Bowhierdtcesaﬁdmsergs porueicteds ptwﬁdwmnvmtinpakalogiphm c or

mul tifrequency tel ephones and term nal devices dedicated to phone

oper at or sg algrﬁﬁaalgﬁt%%até BackeMi(siep Péh onthsds@ﬁauﬁ SaildidagStotverar d sai d
.tel ephones "or toward A/ D converters , said sw Chl ng means bei ng

aut omati cgl | | I [ r o ormed on

tel ephoneﬁlﬁu}éﬁépgé&g (ﬁgp %5 @‘35% pg?& gb&%ﬁgﬁf(g@b {)Oaﬁ)da'iﬁ

.tel ephone answer, nessages; - _neans for priority managenent of dat a packets
referring ?'E)Snﬂﬁ%%t pellicorwerk Gtangd) egqurs: agsae’ as ghe Beler ating fil es
of data concerni ng phone conmuni cati ons through the managed LAN, - neans

f or st ori poorersignaisare ssdeivgd, st propertdonversioanebeaiata paokets (siepg) ader of

t el ecommuni cati on services by each single tel ephone connected to peri pheral

devi ces Oprigatafl trdM¥missiofCiowatd LAN@hd%%EP@&éﬂﬁhﬁ& plabBaihe absve t he

acqui sition of ‘cost paraneters of tel ecomunication services; - neans (22)

for connegf al 'I I ssoci at ed

w th LAN Sip fbehels & ShfueElBL 1F, OREPHERT GOLE B35 W?%?%f’eng Al

typi cal functlons of a private exchange such _as the receptjon of call by
| ocal opefdreysed ph‘eneovﬁ&f Jscongotedh pag date naﬁls%m@g&ﬁave&?égeph@ephone call's,
transm ssion of hold-on or answer tel ephone nessages or other simlar

f unct i onssigdals fging)endsrancraitedito gpit phateauser (stepie aesconsaithe pely pher al
devices (33) conprise: - neans (36) for converting phone signals coni ng

from t el eghisiRasgnalsare feceived BUpkRiting cHdle rélahis GofPaep Rl e with the
transmtting protocol of tehe ?XN 1aﬁdﬁ%/l ce-versa; - 1!?neans (35, 37) for

swi t chi ngRl.ghd Bl nffded RAHE 1y SHEnD %igBis {0% 6l both in step d and b,

does not occur in case the communication has been interrupted (step i, j, k).

In case that phone communications reache LAN 10 from public network, 1, the
involved operating cycle is equal and opposite to thet ane above described.
In fact, the relating flow-chart (fig.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 LAN phone user, the communication is
promptly converted into digital data packets by converter 12, or 23, (stepa’)

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



bus to tel ephones, faxes and client peripheral conputers, connected to such
peri pheral devices; - neans (34) for decoding the address of said digital
dat a packwb41s7ieans (38) for detecting the receiver piclpap/EPo1/1ARYWAY,
the enabling of said tel ephones, faxes or receivers. 5. Apparatus according
to claim g, | 2R A | pRerak: ] & A3t S & power

suppl i es ?%W%%%@??ﬂggfl%ééfglghzger%élevgﬁwgcaf%?gm t helﬁlg@:{g L‘1%0\/\(/§ai:rc&r§?uppI y
network, said d. ower, su i es being.equi pped wi.ith a battery (41 ) that
provi des f"éé@f‘&@diﬁ r‘?g'ia @g]teﬁ,maﬁooggﬁ ﬂ%bré&lg‘gggs %t?cﬁe 1aI'tegtl?1°’t‘)E%vol tage WO
02/ -t1571 PCT/ EPOL/ 131800&)\/@; supply for enough long tinmes to nmake up for
any | ack popetidentificatipe cogs; lsaidalevisg samies gyt thecednyensipntad the abaves, wher ein
.said nmeans for converting, swi tching, decoding and detecting, conprised in

sai d peri gdiergckete vinke selepiongsigndly (fap de’\ anddtranghics ¢heng Uiot theor
m croprocessor units provided wth specific software functions. 7.

-Appar at us i I : ] | r o nt ( 1 2
2S50c, at o ERe R of Tl BhqocisaChihh BRF AR, e MY fopRIphART
t el econmuni cation services. requested by a. user, of sai AN, det.er mi ni ng, by
det ect i ngS'&P1 1§ WF’S‘?%‘PF%@‘&@?AHP@V?@ @Wﬁ@%@f‘%ﬁ%&sﬁﬁr@é’r“q hat said
user is calling, the kind of call desired (town, |ong-distance,

i nt er nat i Garsmittedthneughl the Fithamest towyrdghelserverdsiep dneyvhisk pearessegitt he nost

i nexpensi ve tel econmuni cati on Garner according to the type of

communi cain DpriorithiyByayfto convarnthe ahuine into phorie sigmals Geapaghetaad sexid teai d

comuni cation and according to user typical paraneters specifying the

statisti cglleIexieﬁ%pgﬁ(gﬁp?%gi@?%@%ﬁl?ig{\%& hcati on, and further provides

to automati ca icatlo ode of the sel ected

t el ecommupi cat i,0 rier hefore the tele ne punber r.dialling. 8.
Appar at us ‘@é%i}lﬁqﬁ%%%‘ecq“é’? ?f%WB?Wg§gﬁ O&ﬂ}er%ﬁ?ﬂﬁﬁggﬁl’mﬂec equi prment  (
11), upon the tel ephone connection of LAN tel ephones to nobile phones

ext ernal B¥weRi doesamot dnclodatangal. AY useirt ruraber, ithe cloaup@cationeist ype of phone
connection, from"fixed to nobile" to "nobile to nobile", using connection

means t owmafisgetihBy nihbi interpdtivee terafinddr dpefdtbfyNRO divhe tusingi ded weed in sai d
equi pnent or 1 n connected equi pnments, said connection neans operating by

means of @tg&ﬁj‘iﬁgé of?[séiagjggraﬁié dfifie ﬁﬁr@ﬁgﬁgﬂ%ﬁﬁf REQL Sy i Hﬁ?t'ﬁér rier who

WO 02/ A57 EPO1 manages the cdrd of "the called nobile phone,

or by other carrier, if cheaper. . .. . . .
y e-mail messagés, give tﬂe cgmmumcatlon 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
communication 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.



9. Apparatus according to any of the previous clains, conprising specific
processing units ( 11') separated fromsaid LAN ( 10) and connected to the
public tekprBQisinetwork by neans of communi cati on networ lpgTAPoh1AS0
Internet, or the like, said separated units (11') being dedicated to

acquire gost_para rs.and to process tatisti a s relating to
groups Of‘ogsgeggonsg(ﬁ) gy 7[‘15‘?@%‘%&1& E&%l(%:lzfer%e %‘?ﬁ%&"‘@‘a?@@eﬁ%r ated units
periodically connecting to the central electronic equipnents (11) of said

| ocal nefNBEIRENdIBE testepsiel. dal figem but plpAousiy saidsteps CoORGTUBA&Ife servi ces by
each phone user of said |local networks and transmitting to said equipnents
(11) par aomimmgatior inidrmiptioa chenkirig ara ipksformmddeadsa indfig dbeprocadure.nexpensi ve

.t el ecommuni cation carrier and connection node. 10. Apparatus according to

any of t iy, BoMMuRkaLe Alabls ﬂl&’flﬂﬂﬂ@iﬂi}oﬁgﬂ 6 deanl ISHNEABSE! gibimilgaui prents (11)
or said separated processing units (11") provide conmputing different

-t ypol ogi es typical statistic. t ers r . sal d users, a
first ty§8?’8té§/r%@fxgﬁopﬁe§s]?8 “&9@?@%@%P§§1}%{£6‘P F@oa f@ﬁﬁ%%)zeh ;%f the single
user in different nonents of the day and/or during several days of the week
or nont hformad i HEply %W?%Yoeﬁh?’im@w% Rrpfece]| andavics ¥rsmBy greaphef ¢ el ephone
tragic going out fromsaid user in. a specific period of tine, a third

t ypol ogythecddaptor 68. t o the characteristics of the tel ephone traffic reaching
each single user. WO 02/-t1571 PCT/EPOL/ 13180 1 |I. Method for integrating

phone cald gasdt aGihofle EEMIAMIS/IARAbANERUND iAtePhdl Gbdts bfNeanNfior sel ecting
the | owest-prices connection node and tel econmuni cation service carrier,

conpri si t f. - detecti e i i.on ough said
ocal - ar o 3F i F8Fdlig exeshifl I SRR sPRRP AR B Nor B eSS

t el ephone network or fromfixed tel ephones of sajd LAN, - converting said
phone coRREMAROYEidselosad. ol hesgsteRs arpavey SHaKk &9 @ %ﬂk@ilﬁ% realh 8 oper
addressing; - priority transmtting said data packets through said LAN, -
acqui ri ngtepaushaliztrecqedcoette dxghangeaftIT alatacbptivperetwo uiersafl @LAAN or by

peri pheral devices associated with the destination tel ephone sets; -
converti Rad&RwiAthd BleacdiREiRinS stepy Of RIMARR Ismﬂleaéi%mls ikt adigHAlt hadg sai d phone
signals to destination tel ephone sets or to public phoné network, and, in
case the F%UE}M” cation originates fromtel ephones of the |ocal area network
and is addrededd to the public network: - detecting and collecting data
referring to the use of tel econmunjcation services such the type of

S
cal |, toReTHRG-4gAW; tonthe/ llowsharhafohgpa, it s to be specified that the

shown procedure refers 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 bas 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.



time of call, its duration ... ) by each users, so that, by means of
periodi cal processing activities of said data for cal culating use statistic
par amet engo@bMis?g at outlining the users, and by neans of ppemportizsd

acqui sitions and storing of cost paraneters of the tel ecomunication
services, offere the services carriers,. it urs. upon each call from
LAN pho SCQSSV\%t? BB%‘EPDF?‘E"WB’(%?%, f’ngm%&)?/oglg‘%& F’E??sEﬂgﬁ/gR%%O - detection
of digits constituting the tel ephone nunber of said call; - determnation,
as a fureutwardsofthes starage gf tthe aforesaid dajgpaims. ehshownebofgihidati on service
that user is requesting; - selection, as a function of the above statistic
par amet egdnutigatatistic qasdmgiens aldfihinpsthe gpedifie outlinesdsf- gach aser, by

.tel econmmuni cation carrier and connection node for carrying out the

tel eco j j [ ;.fﬁglﬂ.g b ' tdhfedi al | i ng of
the identi e?%?tgioglﬁsﬁédléﬁgﬁ‘o sal %@ﬁ?ig?at%%ﬁ% lte e;l)agghglenunber of said
-cal | andé acco.r%i.r}g to the tel ephone connection node sel ected in accordance
with t he"PPBYMEHO T ep, the transnission of said call by neans of fixed
phones or nobil e phones. 12. Method according to_claim11l, wherein, in case
a fixed Wepasppdae & fintrsetieedf paid statishe Prmedcrs FelSFdin e ¥VeEI88i s 1-9 gets a
phone call by nobile tel ephones, conprises the steps of - detecting the

cal | er' slehgthegfhshode rdaith efidde-bycéneh isagin the diffefent tiares @versthecdagunber in a
determned list of nunmbers; and, if so: - storing said nunber, - refusing

the incogidig .raﬁtﬁ@w@i-o;g@éﬂpt%nabﬁéhéeé&ddew@fey%f@m@%ﬂamg, accor di ng

to the i nexpensiveness, ones or nobile phones ‘I ncluding SIM

identification.car na by, th me.nmobi |l e service. carri.er who manages
e | derfers et sPTRisr ot e Bhrut Bt i e e A et " Vo

02/ A571 PCT/EPO 1 /13180 13, Method according to claim1l, wherein, in case
t he addrefstiae, and| acibird serienofiseid nararaeters rafgr todhe ebaraciersiicngf hei d LAN from

t he external telephone network does not include any in-LAN phone user
nunber, telephomsmmafificaedching dash singlegeet. by i nteractive term nal operators (20)
of a central managing unit of said LAN, said operators being enable, if

need, Whd Ngktd@idh ©f "®atf BakbmiHzS BRIGRe 8 \Bhofe CRMIES G g mul timedia

contents, recording volce

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 activities, in the central equipment 11, further data are periodically
stored and updatéd, which data exactly refer to the cost parameters of the
telephone service offered by several carriers, step 130.

These cost parameters, together with the statistic data processed by the central
equipment, 11, to outline each single 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



messages, forwarding communi cations to the LAN users or performng other
operations. 14. Method according to claim1l, wherein, in case the

addr essedypabapfigne nunber of a communi cati on reachi ng sapdTiegbi/izigom t he
external tel ephone network does not include any in-LAN phone user nunber,
said co [ b a u fygaaid LAN to
one of mgt‘g’l%g%ghﬁ%ﬁsg séeg{’]‘ﬁﬂ% cYe?a[tﬁ)g Epgggsea?gau%??&dwaﬁlggtﬂ%onvert| ng the
comuni cat into digital form the A/D conversion being perforned if said
communi caieie&’ﬁm?"s“‘%l?ﬁ"g‘ﬂ ‘?li/)‘ngorwar ded to one of sal d LAN phone users. .AY
9. A9" .AI AFu . Al LI .AY Y .AYL?. AY' 2 . Al

A, . Igparticulir, ¢ the mtmnerit of\® nmnbex diallingby nLeEnseof ahéNte!ephon&L

. AL. A AsL A . AU

- Aus” MO~ 1yqidifiecnoe irdduaaddl C @Pth UBC altlrpretd aliditsa bf adaih muadbea] and] c”a] ca] ca] ca
] ca] caj cal ca ca] c”a] ca] c™a] ca] ca] caU] cajcaljc”aUcalc a Oy V KJ]F W

- OP] v ested; therefore, using the
{upkfa\W %‘% e’ ca ljyca]:ggﬁ]()f IGE ca ‘8% ca]ica cal cal caJ ca] ca] ca] ca] ca]

gﬁ%ﬁ? !a\c\all\]] Tté']a‘]%a C 1@?@?@ caU’ Ca]Ii’@g][Rc‘gltﬁglae] QEH] 2e5ocdipg 49 te) caj ca] caj ca]

ca] ca] ca] ca] ca] c’\a] ca] ca] ca] caj ca] cal

SQ. +r CDQ/&Ype pf qdmhiurichlion i thcativa o€ edrompoigpiden. fads QpiiE Paqhehlcca) ca] cal] cau
] ca] ca] ca] cal calca]calcalca]calcalca]calcalcalca!.9~ ( ) X

L+bul 1 $le9%1h of ' shidréoitimBAibation! oy by ehlexhd tabidscel] st papariasalse] ca] ca] ca] ca]

caj ca] ca] cal ca] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #%b%88%
%&&& ! ERVE 3 . .
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communications between mobile phones managed by the same mobile phone
network carrier can be particularly advantageous.
Flow-chart, 200, of fig. 7 shows the operating mode of the apparatus when
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
communication is coming from well-specfied mobile telephones.
Namely, in case of a communication cbming from a mobile phone belonging
to one or more groups of mobile phone users entitled to special easy rates,

CPU 53, checks the belonging of the calling number to a specific group of
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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
mobile phone belonging to a specific list of telephones, and step 313c¢ of
standard connection to a LAN telephone; this latter step occurs according 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
exactly the same as the corresponding steps 101 — 108 and 120, 121 and 130 of
the method in fig. 5.

In a particular embodiment of the invention, the processing activities of data
referring to the us-e of telephone services and the activities for the acquisition
of data referring to the cost of such services are performed by specific
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 units, schematically shown an marked by 11°, are dedicated to

acquire cost parameters and to process use statistic parameters relating to
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The above separated units, 11°, equipped with specific operative terminals, 55,

can be located in the management centres of services offered with the
apparatus of the invention and, in particular, processing, storing and enquiring
services for statistic data filed concerning the use of telephone services by
several phone users.

It has to be noticed that, as regards the operative potentialities of the apparatus
of this invention, data exchanged between 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 any doubt, simplifications can be obtained in both cases as to the
overall use of equipment, 11, for the management of local area network.

It is 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 ‘innovative communication mode both

internal and external to a local area network.
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example. The present invention should not be construed as limited by such

examples, but rather construed according to the following claims.



F 109%@& () - XXgXXYY_YdEbC 10m' 10%@& () -y

109%@&' () - 910%@& () - 10%@& () - 10%@& () - 10%@ ()- _YYY?ZZZZdEbC 10m

109%@& () -wdOI@e7q) - 1 +10%@& ()- S)10%@& ()-' 10%@ () - PCT/EP01/13180
$10%@&' ()-Z& o[ [\\\\\ xnbC 10ms10%g&' ()- 10@ 10@ 10@10%@&&' ()- 610%@&& () -
Y410%@&' () - ,210%@& ()-\"\o\\] Q] dEMC 10mM0%g& ()-s10%& ()-F

109%g& ()-10%g& ()-10%g& ()- !910%g& ()-]]6": "~& dEMDC

10nl0%g& () - 10%g& ()- 10%g& ()-’ ()-

10%g& () - 10 a(a‘tusgfoplﬂte%rat‘f'n steCeobfiticd 0@ &nd)IT data transmissions

& 10%& ()-%$10%& ()-"10%& ()-y F10%& ()-L10%& ()- "~ ?aaaaEbdEnbC

10n6' 10%g 4109%9& () -

@&10%g& ?5;‘8%% ujgf%? ?j“eg bRtk (A0 {49)and or sEEE I Bh thecBemeBhPh 006 v () -
10% u& ()-3"s10% u& 10% u&' ( 10g 10g 109810%5;& ()-.LcccdQddddEbC 10m
L10% u&' ( ponneghng eng }med tetephore qg sapd togal @req petwosk twthg gublic phone
-10% u& ()-d. e{eee<ffdEbC 10m "10% u& ()- f 10% u& ()- &10% u& ()-
10% u&' () nethfk U&),( the kﬁ%suﬁr'iéés- idlécoghygdciiof dAmierl Al usdrneetio310% u&' () -
F+3 10% u& ()- @ 10% u& ()-'10% u& ()- $ 10% u& ()-gOh} hhhhhhhxmbC

10nms 10%m&{ ok % u& 610% u& ()- F410% u& () -
zrlrg%u& () - hlégdébﬁ&é’%&%ﬁlﬁﬁ@ u& () - u& () u& ()

- at least one electronic equipment (11), and related software, which,
associated with the central processing unit of said LAN, provides
managing the transmission, through the LAN, of both data packets
exchanged among the various IT systems of said LAN and data packets
referring to phone commuications exchanged among the LAN users and
among said users and the external telephone network users, and
provides, furthermore, at the moment of a call starting from a LAN
user, automatically selecting the most inexpensive carrier of the
requested telecommunication services, said selection being done
according to speific parameters of said user and cost parameters of said
services;

- one ore more peripheral devices (33) that provide converting said data
packets referring to phone communications into phone signals and
sending said phone signals to telephones, faxes, and other phone sets
(16, 17, 18, 19) connected to said peripheral devices and also provide,
viceversa, converting phone signals coming from said telephones, faxes

or phone receivers into data packets compatible with the transmitting
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comprises:

- means (27, 28) for interfacing public telephone network, decadic or
multifrequency telephones and terminal devices dedicated to phone
operators;

- means (29) for switching ext. telephone lines toward said telephones or
toward A/D converters (23), said switching means being automatically
controlled according to decoding operations performed on telephone
numbers of incoming calls;

- means (31) for storing telephone-answer messages;

- means for priority management of data packets referring to phone
communications on said LAN;

- means for generating files of data concerning phone communications
through the managed LAN;

- means for storing and processing statistic parameters concerning use of
telecommunication services by each single telephone connected to

peripheral devices of said LAN,
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said equipment (11) being enable performing 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. Apparatus according to claim 1, wherein said peripheral devices (33)
comprise:

- means (36) for converting phone signals coming from telephones, faxes
or receivers into data compatible with the transmitting protocol of the
LAN, and vice-versa,

- means (35, 37) for switching digital data packets coming on the LAN-
bus to telephones, faxes and client peripheral computers, connected to
such peripheral devices;

- means (34) for decoding the address of said digital data packets;

- means (38) for detecting the receiver pickup or, anyway, the enabling
of said telephones, faxes or receivers.

5. Apparatus according to 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 being equipped with a battery

(41) that provides feeding inner sections of said devices with constant voltage
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switching, decoding and detecting, comprised in said peripheral devices are
made by hard-wired logic circuits or microprocessor units provided with
specific software functions.

7. Apparatus according to claim 1, wherein said electronic equipment (11)
associated with the LAN server provides to select the carrier of
telecommunication services requested by a user of said LAN determining, by
detecting and interpreting the digits of the telephone number that said user is
calling, the kind of call desired (town, long-distance, 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 said communication and according to user typical parameters
specifying the statistically supposed length of said communication, and further
provides to automatically dial the identification code of the selected
telecommunication carrier before the telephone number under dialling.

8. Apparatus according to claim 2, wherein said central electronic equipment
(11), upon the telephone connection of LAN telephones to mobile phones
external to said LAN, automatically switches, if cheaper, the type of phone
connection, from “fixed to mobile” to “mobile to mobile”_, using connection
means towards the mobile phone network (PLMN) di;recfly 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

'sbC 10@
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+10% u&' ( Prosessing units (11°) separated from said LAN (10) and connected to the

. public telephone network by means of communication networks such as
Internet, or the like, said separated units (11”) being dedicated to acquire cost
parameters and to process use statistic parameters relating to groups of users
belonging to several local networks, said separated units periodically
connecting to the central electronic equipments (11) of said local networks to
receive data concerning the use of telephone services by each phone user of
said local networks and transmitting to said equipments (11) parameters useful
to automatically selecting the most inexpensive telecommunication carrier and
connection mode.
10. Apparatus according to any of the previous claims, wherein said central
electronic equipments (11) or said separated processing units (11°) provide
computing different typologies of typical statistic parameters for each one of
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, a third typology
referring to the characteristics of the telephone traffic reaching each single

UsCr.
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or from fixed telephones of said LAN;

- converting said phone communication into digital data packets
provided with proper addressing;

- priority transmitting said data packets 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;

- 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
network and is addressed to the public network:

- 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 users,

so that, by means of periodical processing activities of said data for calculating
use statistic parameters aiming 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, upon

each call from LAN phones toward public network,:



10@ 10@ 410%@& () - y210%@& ()- LOL0%@ ()- .10%@ ()- HDJEnbC
10-u' 10%@& ()- @O0%a& ()-1 10%@& ()-, 10%@& () -

109 () - ¥ @M%E () - D) NdEnbC PCT/EP01/13180

10- uFt 10%@&’ () - @GLOY%EE () - @LOYEE () - S10%@& () - @10%a& () -, TLO%@E ()- | dEMDC
10- u@@ 10%@& () - FL' 910%@& () - 940%@& ()-" 10%@& () -,

109 () - @ L0%eqtion/of RigiisioOn gt Duting11bedate phipne ALOME@DHSHIdSAONG () -

&010%@& ()- - 10%@& ()- + 10%@&& ()- ]bC 10-ul

10%& ()-S, 10‘Vﬂe9zexﬁﬂm§ti&1/ba?s (@ finchorOdP &aild -dl%%@dif)@el Q¥Qe( ) - ZqdEbC
10- U&L0%& () - S10%& ()-F, 10%& () - 109%& () - &10%& 10%& () - =9ddEbC

e

S+10%& ()-f) 109 -S9' 10% & 10: uUF10%6%!

F"'s10%G&' () ~s1 0(1) as 2 fHctQHO 1%\5 GEWA@W parapmed /ﬁ%ﬁl&é aboyg8a%:

-10- u3l 10938 () - 3@LO%SE () - FLO%GE () - 310938 ()-! z#109%&' () -

3S10%38 () - " nEpEROetes, ual 10eGRowst-Bi GGselebomMvaaiR (JarFensd () -

Y10%&' () -3 10%& () -dEbC 10-u3 10%3&' ()-F109%&' ()- FY10%&' ()- F10%&' () -
connection mode for carrying out the telecommunication service

requested by the user;

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

12. Method according to claim 11, wherein, in case a fixed telephone
controlled by an apparatus according to claims 1-9 gets a phone call by mobile
telephones, 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 inexpensiveness,
fixed phones 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.
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network does not include any in-LAN phone user number, the communication
is managed by interactive terminal operators (20) of a central managing unit of
said LAN, said operators being enable, if need, writing real time e-mail
messages, giving communication multimedia contents, recording voice
messages, forwarding communications to the LAN users or performing other
operations.

14. Method according to claim 11, wherein, in case the addressed telephone
number of a communication reaching said LAN from the external telephone
network does not include any in-LAN phone user number, said
communication is switched by a central maﬁaging 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 one of said LAN phone users.



