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pass through switching equipment and lines belonging to public switched telephone networks
(PSTN:s), adding the expense of transfer fees to inter-network calls.

Fig. 1 is a block diagram that schematically illustrates a cellular communications system

20, as is known in the art. The system in this example includes two cellular networks 22 and

20 24, belonging to respective cellular operators “Cellco 1” and “Cellco 2.” The networks are
connected to one another through a PSTN 26. A subscriber of network 22 communicates with

a base transceiver station (BTS) 36 in the network using a mobile station (MS) 64. Typically,

the BTS communicates with and is controlled by a base station controller (BSC) 34. When the

user of MS 64 originates a call, appropriate signaling is sent from BTS 36 to BSC 34, and from

25  the BSC to a mobile switching center (MSC) 32. Typically, the signaling is in accordance with
SS7 signaling specifications established by the International Telecommunications Union
(ITU-T), as described in the Q.700 series of standards. The signaling to and from the MSCs is
indicated in this figure and in other figures in this application by solid lines. Voice and other

data communications are indicated by dashed lines.
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the cellular network. The popularity of SMS is creating a growing burden on the cellular
signaling infrastructure. |

Generally speaking, because cellular networks have been developed primarily for

circuit-switched transmission, they are not well suited for packet-switched data. For this

25  reason, the European Telecommunications Standards Institute (ETSI) has proposed a general

packet data service (GPRS) to operate in conjunction with Global System for Mobile (GSM)

cellular networks. When a MS in a GSM network with GPRS wishes to send and/or receive

packet-switched data, the MS makes contact with a “serving GPRS support node” (SGSN -

not shown in the figures) through the BSC with which the MS is in communication. The

30  packet data are transmitted and received by the BSC through the SGSN, separately from the

voice channels that go through the MSC. The SGSN is connected to a packet data network,
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signaling gateway invokes a media gateway controller to take over the function of call set-up
20  from the MSC, which is normally responsible for this function in conventional cellular systems.
During call setup, the media gateway controller directs a media gateway at the MSC site, such
as the above-mentioned AS5300 device, to set up connections over a packet-switched link to

the media gateway at the receiving MSC site.
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By providing convergence of the signaling, voice and other data over a common
packet-switched network, the integrated gateway simplifies and reduces the costs of
communications among the cellular network switches. Vis a vis the switch, however, the
gateway emulates the circuit-switched links of the conventional cellular network, so that this
25 convergence is achieved substantially without modification to the existing cellular
infrastructure. The packet-switched links established between the gateways of the present
invention are preferably used both for communications between switches within a given cellular
network and for communications between one cellular network and another. The use of these
gateways thus enhances the scalability of the cellular network and reduces the costs to cellular
30  operators of wireline infrastructure and transmission through PSTN switches, allowing the

cellular network instead to use lower-cost packet network infrastructure.
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in communications between computers or other data devices.

There is therefore provided, in accordance with a preferred embodiment of the present
invention, gateway apparatus for coupling a cellular switching center to a packet-switched

25  network, including:

a control unit, adapted to receive upstream signaling messages from the cellular
switching center destined for a cellular signaling transfer point or for another cellular switching
center and to packetize the messages for transmission over the packet-switched network; and

a media gateway unit, adapted to receive from the cellular switching center upstream

30  media data and to packetize the media data for transmission over the packet-switched network.
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20  Further additionally or alternatively, the packet-switched network includes a wide-area network
(WAN), coupled to the LAN so as to enable the cellular switching equipment to communicate
via the WAN with other cellular swifchjng equipment, with a router that is configured to couple
the WAN to the LAN.
Preferably, the control unit is configured to emulate circuit-switched signaling
25  communications between the cellular switching center and other elements of a cellular network.
Typically, the cellular switching center includes a mobile switching center (MSC), and the
control unit is configured to emulate the signaling communications between the MSC and the
signaling transfer point in the cellular network. Alternatively or additionally, the control unit
may be configured to emulate a Home Subscriber Service (HSS), a Home Location Register
30 (HLR), a Service Control Point (SCP), an Equipment Identity Register (EIR), and/or a Short

Message Service (SMS) center. In a preferred embodiment, the control unit is adapted to’



5 accordance with a predeterm ned call control protocol of the cellular
network and to pass the nessages over the packet-sw tched network

subst ant ived bys9as4 hout term nation of the call control prpetDTdi/ooidost
preferably, the control unit is further adapted to track or nonitor a state
of a call éepl gced c%.t.he cel.l ul ah swi t chi ng center without term nation of
cal | - rel a8 SMIPIKEIAHNE SEf4R Of dhe s188RIYaIFITaSesaibat fts Eohe tensmed \ygr ghe
Gat eway. ik d | t.grnatiuel t.rol it 1S t

Foad o ddii R HLRRq ek, AHRSHUEE dmalrt” mERhaB Rl ok srfBlset o 1R Rllube
nmessages svatchingegtuipnehi over aditceisswitchetdhimkpacket - swi t ched net wor k
correspondi ng to ta}? St(_;lest,i nation field. Mdst preferably, the signaling,
protocol i ncl Ugs&rablssthepsignaing| satevny khadapred tq Heceivss then signalingr mepsgges in

i ncl udes i 1 I 0. it r t.ernativel t he
cont ol Gevanes Pith BbrbR i o6 ABRRL! 8t e INGELPENHERIY 1 gy e

pl aced byméssgges @verthapackst-swhitied nefhiork 8 stdntialyp thithQutaerih&lont dTehd &l Rdntrol
gateway unit res&ggm ve to the state of the call. Preferably, the
packet - sviirewseld Mestpreferatby ghesontred ugislis further addpteshiontjackeen mpnitari astateeof a

gat eway S 1 er l.1 ul ar._ swi.t chj ng equi pnent within a co n
net wor k. aﬁﬁcai@?{eildo%mlé ngr?&lgrl £ Vé’ﬁ%‘é% \?grlltf/r, V‘f‘&’@“*cé%ﬁﬁﬁ%g\pgsﬂfﬂlm%gecgéﬂg elfu

bel ongs trﬁaiﬁtef)drfcétsigiﬂ]irh%ﬂa&hﬂ toedontrok the RRdiaVGRe®ap ABGiBAAKCS SYérhaReN, the
network couples the cellular sw tching equipnent, via the” 20 gateway
apparl& usconigpl tnitis|adaptad te veadchdestinasipni fistdoint the migaalsecmessages|and|tatranshinoiiek .
In a preferred enbodjnent., the contrgl unit is.further coupled tq.receive
dat a mesdRgaEES iPofn Sté’éaltuloﬂl%‘ﬁressﬁo‘?nt %}Feggﬂ‘ﬁé’sgg?}%ﬁdcgethK}S)cggﬁﬁp ing t dhe ze
the dat a JEEHAGR FieldoModt FRERFLES RN ' t

ot her preferred eﬁbodi %n@s,ﬁ?ﬁzt}%gh \régx:ig %@ﬁ&?gkmefﬁﬁsqzbgg‘ﬁp%%%éﬂég ve
data 25 thedssigetsorf fidkdnmeludes$ b desinatiompoitomdei dnddReghby or al(drhdfvelyatheadohtsbiar

Equi t ldentit Reqi, st EIR), .a S i Co | Point (SCP), and/
cal) BT b bk a3 hon o s ek b e iy (o sinr
ackagti : 1 SSLQN: I -swi tched

P twark ehif. 8L oRESH B Red Rkarkha S RShAAME TG e FRRSEIL SV C e e

of the presentPrefafhblynvienpaaket-swiedhed Inatwarkrosuples dlid cdliuilar BRatcRihg Sentief) Glidlghend:
7 WD 01/59969 PCT/ILOL/ 00130 a plurality of cellular network sw tches, each
switch addpVey RPafatahiswith ether celldary switdiingh gapipgent skitiess sammandinetwiaka;

B e T T e—
recei ve tafe whegélalthé pacessaeiedandwoBdbsupliat the cellular switching equipment, via the
20  gateway apparatus, with cellular switching equipment in a second cellular network.

In a preferred embodiment, the control unit is further coupled to receive data messages
from a cellular short message service (SMS) and to packetize the data messages for
transmission over the packet-switched network.

In other preferred embodiments, the control unit is further coupled to receive data

25 messages from a cellular Home Location Register (HLR), a cellular Equipment Identity
Register (EIR), a Service Control Point (SCP), and/or a cellular third generation (3G) Home
Subscriber Server (HSS), and to packetize the data messages for transmission over the
packet-switched network.

There is also provided, in accordance with a preferred embodiment of the present

30 invention, cellular communications apparatus, including:



5 transmtted by the associated swtch and to convey the nessages and data
toget her over a comon streamor |link to another of the gateways associ ated
wi t h anotweni1/m9e9 of the network swi tches. Preferably, theCcTommon3o

comuni cation link is part of a packet-sw tched comunication network.

Most preferably énlujg e W%em&k AdARKEd iR %ﬁﬁ!ﬁe&iéfedt po {r%.%sgrafa larllcrl 9ece1ve

nmessages and or conveyance over
conmuni caighairmgmﬁsmgekamdlmad:adadamme with the Internet Protocol (IP).
Preferably, the cel I uI ar network switches are configured to comruni cate,

in the absenca PBiralithef piqessiad satepprs: atlsniioae puthszatevay assodiated withwactpitie

net wor K, r g e _caonfi ured to enul at

circuit- &vi ?n%gg né@r??r%r??}(}:tg ?so%édegm%%da‘ﬁem%‘é% TCat SR IRg TgTPages ﬁB?v{}Zﬁdf?’ data
Swi t ches trahymiittb® by the pERtREAbEWitcH bl ttewk I\Zttﬁéi i3t EEMRd St BogRtHeP 'BSVEF \a
address in the circuit-sw tched networKk. st preferably, the swtches.

are conf Femen stream pafiskia andibersifghagiteyaysessaaipted withaootedancef thainetwaak SS7
signali ng‘yﬂgh%%ocol wherein the plurality of integrated gateways have a
comon S int code. In a preferred enbodi nent, the apparatus includes a

si gnal i ng traFﬁJf&ébl?OlﬂhE (éﬁﬁﬁo@n@bxﬁnuﬁ&ﬁhgnﬁxk' ng %ghe\/@v aﬂsg&%@m@bh@at h

the STP, which is configured to exchange signaling ssages ver the
c 0 mm nec @mnmwtqnowtwmkk Mosttprefesbyathevgeyeveays eod adaqatbdﬂotﬁackétﬁze ahe $igraading one

here is ad | IIy rovided, in accordance with a preferred
bl meAEsBEeTATd misRe Gesmiror FRTIGh OV e PRUS PORC R cAIn gegyork i
switchin [aTyg=Ts) k i treed r d iMLnNng
upst reamgcsci%gdr?gl i ng{hrrg%s%éée}g&aﬁgﬂiegét(rﬁ?ampfreﬁ%wdghtea fr{}(l)érwt1 g/ogléﬁwftj?f& aft
SWi t chi ngordiguredment conamunipate k é i thengbseie wEstheggateands,t beerdabandctibns in a

transm ssj on over 431 common streamor link in the packet-sw tched network.
Pr ef er abFyCuitsyviieled 2 neRyorine apddithe dantesraisd| gaesvaydnerel ‘FQQ@@U@dm@Ql mytateway

FoeT o SrARCEIheE Sohiutbfs AU e ARERIABARIN hllv/oDf SWIBRLOD FlFfHeY

fromthe upstream si |ng

medi 85 gapefaybly, tht idegratdd hatewayd Ghare St @named aé’dr@s”s| in' the 961r\?5@t-@w1'1t5}%36&tw0rk
PCT/ 1 LOL/ 00130 i n accordance with a SS7 | SDN User Part (I1SUP) protocol, and

cont rol | Magt pieterahbyiithe g‘att@wawe pandiguredi to dransmit ke pignlingrraessages ie acoBndanber
preferably, ars%%es}lg\ﬁap rgg pro?ocoi %v%aelréu? the P uraffltg K34 m%egrateg gatrgzewdaly(sfjl hgvaetaacc;nprgénug §7
point code.
In a preferred embodiment, the apparatus includes a signaling transfer point (STP) and a
20 | signaling gateway associated with the STP, which is configured to exchange signaling messages
over the common communication link with the gateway associated with the at least one MSC.
There is additionally provided, in accordance with a preferred embodiment of the
present invention, a method for coupling cellular switching equipment to a packet-switched
network, including:
25 receiving upstream signaling messages and upstream media data from the cellular
| switching equipment; and
packetizing the messages and the data for transmission over a common stream or link
in the packet-switched network.
Preferably, packetizing the media data includes controlling a media gateway which
30  packetizes the media data in accordance with information derived from the upstream signaling

messages. Most preferably, controlling the media gateway includes monitoring a state of a call’



m m cking circuit-sw tched signaling comunications between the cellular
switching equipnent 5 and other elenents of a cellular network. Mst

pr ef er abiwo ot/fmexel | ul ar swi t chi ng equi pnent conpri ses a pobilo/ossot chi ng
center (MSC), and mimcking the circuit-swi tched signaling conmunications

i ncl udes 4Gl i i | i en.the NGC and a.

si gnal i ng traﬁjsa?"g% vzlg?%tg bl{@i I?’; PN ? hg%%géi :5u? @?&C\ﬁgt%lg&m&%\ﬁ%mwwt BUCNRE
and anot hespdvsi@eitt thettheniwedd sthtar net wor k, wherei n packeti zi ng t he nmessages
i ncl udes sendi ng the nessages over the 10 packet-swi tched network froma

first integratBHtheatRIgRENYG rgceieng e ignagingit messages ety theoatedia dataewiisles

havi ng a Lnf . C i.n the cellular. network. The present.invention
wll be romithhe P@é&u‘?}%ﬁ‘?‘% 43 “#“r“ SOFmIniph ‘?’i‘de‘a’e&h&iCF‘éﬁ“ Sa‘égchﬁﬂgﬁﬂﬂ?ﬂ“e&f
t he prsef eandesthenélodentedf 3 dehglae aétwokiak Modt Cltﬁ@fteﬂ%fy, Vhd Betfule sq.fit@mirlg ulpthen

5 Fig. xgpigthent

whi ch: BRI EF, DESCRI PTI ON OF THE DRAW NGS 1is a block d

schenmat i CEIMBISPY RuBPbike ewitehings keniera(MSExmamd aaimickings ytet einquit-sveitched ksignating n
the art; Fj j .bl.ock diagr.am t.hat. schematically jillustrates

conmuni ca‘%%l"g%%& aé'?’ \r}\gelﬂd? "%’gk'ﬂga?‘g %?WBWE‘?“%%%W@?“— &b MBEdand ik,
in accor trhAkf@ piRi(STPEM tROBAR ?ﬁ@ﬁoﬁts | HRP; i
Figs. 3A and IC1~}%Itrare bﬁlboclg di)zgrtam; thég?ei%ﬁgn%ib?@fﬁpy I Ss{h\rd:d?é{sh%PM&@m
conmuni cah¢ eelllarepmerks wherememcketizingctbk Imdssages ecludek sending thamkehgssnbiet hing
Iinks1 in af(:%ordaggcf: W taﬂg prfg_f erred epbodi nent of the present invention;
Fig. 2 i PAHIYAINEH DGR FARE WeHBIRSIAtehertg™rY 10,3 85°and snteaTalest gajpwiats @oth
syst em f QfatewPys king WebREH pORITINA (52hd ClIRIATBRMRV LChes Wi Lhin a cel | ular
network and bétween two 25 cellular networks, 1'n accordance with a

preferred enmbdBienpresemf invéreiopr wilehe noreillyonnddritgod Froh the bfolewingi deranén
that schepmati cal | % il gét rglt es a packet-switching gateway in communication
with a bdSECTNgn o heissred empodimants shareafatakemtagsther with thadrewings dewhichh a

preferred enbodi nent of Mnj Fof'q ﬂ: W ;|S.ca bl ock di agram
that schematically shomrsmgg%lglb_ S0 ch ep- S\ cir% &@gmys 30 linked
togetlfer to prigidis acorkudiagain thasschahikally drkirateas MR, coniAsaabe 3¢6m,
wth a preferred enbodi nent of the present invention; 9 WO 01/59969

PCT/ | LOL/38@s1ig®w ig therart;s a bl ock di agram that schematically illustrates
further detail .a_sikgnal.in at ewa nit .used in the gateways of Fig.
6, in accor darﬁ 'Oivvilst ﬁs"l&gr%?%%"e ate%éﬁaﬁ'%ly ‘g‘f‘&{aﬁeé commuriications between t

cellular networks over a packet-switched link, in accordance with a preferred embodiment of

the present invention;

20 Figs. 3A and 3B are block diagrams that schematically illustrates communications
among switches in a cellular network over packet-switched links, in accordance with a
preferred embodiment of the present invention;

Fig. 4 is a block diagram that schematically illustrates an integrated system for
packet-switched communications among switches within a cellular network and between two

25  cellular networks, in accordance with a preferred embodiment of the present invention;

Fig. 5 is a block diagram that schematically illustrates a packet-switching gateway in
communication with a base station subsystem in a cellular network, in accordance with a
preferred embodiment of the present invention;

Fig. 6 is a block diagram that schematically shows details of packet-switching gateways

30 linked together to provide communications between cellular MSCs, in accordance with a

preferred embodiment of the present invention;



present invention; and Fig. 8 is a block diagramthat schematically
illustrates software protocols used by the 5 gateways of Fig. 6, in
accordanweowi/sd6a preferred enbodi nent of the present i nveariaan/0013DETAI LED
DESCRI PTI ON OF PREFERRED EMBODI MENTS Reference is now made to Fig. 2, which
is a block di &g dmst hdlockchiegmm that Isyhendakivallyr dltustsatesa finetet demils of a signaling
comuni cations system 70, in accordance with a preferred enbodi nent of the
pr esent giatl‘?\‘?’é}‘lf‘l‘%H.SedS%}Beeﬁart?‘@aXSs"fsﬁ‘%ﬁq’éﬂa"cCBr‘?})‘S?8’ Zoprelerssmpadimegt ofithegng
only the of. stem 10 70 that differ fromthose in system 20 are
descri beggﬁgﬁﬁ\egg%vﬁﬁgm integrated packet-switching gateway 74 is

installed at &igviBGssi bleck/@iagiam thatrsaheimatitallprillustdates oGwase plotodo hseddy the
netvvo%k 22. A S(%;m'l ar .integrated, gat eway 78 is installed at a MSC site 79,
in  conmSAieways g i agserdsacewith @ prrieikeembadimenicnf shezpresaatinyentiasrmuni cat e

netvork, ratner DErCPR B ISy REPHGN U PREAYRRED BRRDBEMNS iy 1

I ntegrat ed gaRefyshcé s Acv ﬁﬁﬂ@ﬁSlF'%gZ,t WhitR ¢ed Ve cloalaraph eagkilRmaaMly GiRistrates
(i ncluding voice) from MSC 28. teway 78 is |likew se connected to MSC 54.

Opt i onal Ryelluatcomapunicationsysteg 7 ineacsordanes with & preferpd embadimaNBdhnpresent 42
and 52, escrd hed rther hereinbelow As in Fi 1 he signal.ing is

i ndi cat e?{‘%_ﬁ'&w&' s%':g{laeal quﬁés}nugaﬁ&ots#éeragbas Vnafn(fn_é%hle&g‘ii Pﬁré{.thﬁ'fllﬁn&g[lslogg,sy fi8 20
Si gn@d i NGoi that NAiffEC GFSHANGRsM ihh sydiéin APOV e MRBICHBEE dhePsiAbeiol! Ul AR fhélalelNg
specifications. Packet-switched links are indicated in this and the

subseque packes-spitdengogateivayt elisl instelled aaavMSGadite\iRy ity dommusicates witlyV8 G 88 ofr om
MSC 28 indjcative of connection to he established with MSC 54 (i )
res ponsecqib’faé ‘?eéﬁﬁ’g‘s@gbyxas@ﬂb%&‘}t?%éﬁe oatewy %k‘s2‘25 dvgke %{IS&Isl(‘e n%g@ g
subscrib : f t Y, : ' | .LNg
o packer TarmeBIOr bl MEC B L ETRIERa. | Oaeaa) e oY EbhuhioRe S Bt 10,
of si gnahnotberida tymaclaisiwtchedsawoteds, frgfetdbdy SN nklsesrk Palier (hanURroush HS7.

Upon_receivi.ng the si gnalin,g {)ackets fromgateway 74, gateway 78 converts
the pack&ctitighelPSTN2R@s wd8si.gnaling format that MSC 54 expects to

(oo, The SPGBy ST AL A, RSN L SRTR o 1)

nodi fi caffomMEE 28eqbdtewsy T®IistiikewideConndttedGoWFErs4t Omivhaly)igativayoV4£and 78 .
network 76. In this manner, the connection between MSCs 28 and 54 is

est abl | sEEFONAEHRIgH TeeRarBY& SVES centery\@2 omd 539 @9 deeetibed Gutieo heinbalow. t Be in
connecti ?1% il,s thess?gfnafi'rpg isqgcﬂézﬁeé 8}9 %i s\{)ﬁgj ligg, atnlae"th'é/%gtsa l;yr 8 rcri]aghbeg lf%g.bslcyrpgcgﬁr,sthg re
20  signaling is in accordance with the above-mentioned SS7 cellular signaling specifications.
Packet-switched links are indicated in this and the subsequent figures by dotted lines.

When gateway 74 receives signaling from MSC 28 indicative of a connection to be
established with MSC 54 (in response to a request by a subscriber of network 22 to make a call
to a subscriber of network 24, for example), the gateway converts the signaling to packet form

25  and transmits it over network 76 to gateway 78. This type of signaling is typically prescribed
by the ISDN User Part (ISUP) of SS7. Upon receiving the signaling packets from gateway 74,
gateway 78 converts the packets back to the SS7 signaling format that MSC 54 expects to
receive. The gateways thus emulate the circuit-switched connections over which the MSCs
have been designed to operate, and substantially no modification is required to the MSCs in

30  orderto communicate over network 76. In this manner, the connection between MSCs 28 and

54 is established through network 76.

10



al so converted to packet formby the respective gateways and are
transmtted over network 76, as well. Both nedia and signaling packets are
conveyed woer/sMhe sanme packet-swi tched network connecti opsT/ILM®b1sdi ng
roam ng signaling generated during the call. Each packet is 5 converted by

the receivi ngogaé eMBYornBitRntif 8RR ARiA /éRives IbyuhanEos M ARdubsribeRvAyed
by the gateway to the appropriate input of thé respective MSC. Optionally,

t he gat ealay sonyested $@ packetitormbydbareespestive gateprpeandvBEsransmitted voerketwwrkared
24. Thus, for, exanpl e,,. when .MSC 30 i ch does nqt have a packet-sw.tching
gat evay " < BOTR i 5EHAEcRohOS T SCOBIRS. GYer e WREPACke BT
24, the { |} : SO S r t-eway
74 and b S o D o e e PegRa &
Fig. 3. éenvartbdiby htier reopting gategay ewayhe/apprapridoe céliutds doimtad akMS coneeitedrbydBe SO

t hat SMS nessa ei bet ween networks 22 and 24 are carried over
packet - sEFEWRAY %’gt A @PRESPRate 41PY} gt herespretiveMPEugh t he signal i ng

i nf t t '
CTonart nee haOP RSy Ylelest s YRt Rrdllh B RETML DS aelpg, 2 and
net wor Kk, 24 s Thyy feradxayplenwhacMISEBc@vhich dodshet hivans pakewswvitchingldateway in this

Application Protocol (TCAP) of the SS7 standard. Fig. 3A.is_a block
di agr am tmbedigenid mlaces a1 92l o] ongseh HeeMSEscia) naivark ebnthenyadies ek detvespaithen

80, {h a it ref i . of t

el RESRHRES ot BuBIRMISC 2B BRIACT: R BAEE Rlinding A BACRE Hicter
net wor k théogh # eldesesh BY ifFig0 1pagkat fubtherd 6pwash, patedmly k749Ray BE SinRedbd SMS
private I P network belonging to network 22. In "addition to gateway 74 at

site 72, centeri #2Fi gp. that 3Messagasobribrveend neovaakpadk eands it @hg negrrigsht evgay

84 at it ite 82, d C,32 1| t ket: sw tchi t 88
at its speehButeting BB 76 EURRINCreIR (e SrEnmereieor YR o
to a sigpalions HALTWERINIZ. athis tpe oFisigRalfid, haRAs BTdo 42hinfobile AppiRatidns of the

connected to a signaling gatewdy 98 at i1ts site 96. Signaling 25 gateways
94 ahd 9é&liptan mesworind tymenllgyn s¢apndance writhathe ddarfsaatimnt Gapablesfepdication BHRscal n

subst ant i al’ t nner as do gateways 74, 84 and .88 in connection
Wi th thehﬁ‘ég). optgﬁggg‘gﬁag&ﬁg need for gateways 94 and 98 to deal with nedia,

h [ i : i
such as vol Cel;x .%‘ﬁ@‘(segl\%cgﬁt & rm4£lf'aé i §E§R§t%§@§1€‘%ﬁa@s %e@ﬁ'ﬁ i uriCatfoRk Y

SM5 nessages t ween cent es inc network 22
vi a packsgtstewi80C hredcovedance kvithOanodliter Gatfeway sembbdirfieht aofcth8 Gresant invantiorof It he

signaling and nedia traffic between the MSCs in network 22. On the other
hand, |iREhEIe®a FiEuitoritched anferstiaeties |0f2gelbas BRtMOFK fadds rgplaced Wp 2

01/ S%Gprcg(-éxbi%{eQ QR %rk 90, preferably a private IP network belonging to network 22. In
addition to gateway 74 at site 72, as in Fig. 2, MSC 30 is connected to a packet-switching
gateway 84 at its site 82, and MSC 32 is connected to a packet-switching gateway 88 at its site
86. In order to communicate with the MSCs, STP 38 is connected to a signaling gateway 94 at
its site 92, and STP 40 is similarly connected to a signaling gateway 98 at its site 96. Signaling

25 gateways 94 and 98 process and convey signaling to and from the respective STPs in
substantially the same manner as do gateways 74, 84 and 88 in connection with the MSCs.
There is no need for gateways 94 and 98 to deal with media, such as voice, however. Gateway
74 also serves as a SMS gateway, to carry SMS messages between SMS center 42 and the
switches in cellular network 22 via packet-switched network 90.

30 Gateways 74, 84 and 86 carry all of the signaling and media traffic between the MSCs

in network 22. On the other hand, links between network 22 and network 24 are still made in-

11



t he conventional way. In order for MSC 28 to set up a connection to MSC 54,
for exanple, MSC 28 signals STP 38, via respective gateways 74 and 94. STP
38 then awoabkivshes the signaling link through STPs 44 andr4i@1/o0Qsoe t he
connection is set up, MSC 28 sends voice or other data to MSC 32 via

at eways eage ange
tgandemysvt\,igfgﬁﬂggﬁgﬁh Csﬁggisd‘égtrﬁ%y%{g tot%%?p?ig&g}gl ce ggn (gl(r)?‘gtfﬁ%r A l%l to
and fromMBER8signaly SHP S &etfavorske@ie datevdigsn7deaniife esSTER 8chas estulsidhessihece

all connections,. betwee hr ough network 90. Thus, MSCs 28 and 32
can comnﬂﬁnéha‘lg:‘"‘%i t%‘@é‘ﬁﬂwyﬁs gﬁ Hgﬁ? 4%-h Lnce the sangeqtion js setpe MEBC 28 sends yeireraras
in syste 4. : j fear A =8 i ock

di agram {Bktl}getq dé@h%n%% itca Y’g%afeﬂ?g% r7 i%axel% 8§. cl\gﬁﬁlrﬁoj a@ t(lzlgsmc%a%?gata?gﬁ%x%g%tagwﬁgl,
10 i n5acoathdandsn wwitth 62 ahd MSCst $8indps & fre pasdthe daudi airdr ddhertdag for SEMdm

i nvention,. Syst%gn 8l is substantially simlar to system 80, shown in Fig.
3A, excePfS¢ R4t Witha nshvork 224 tandem rassvases are corsgatednsinge all pesmeetidns gatveaay s

94 and 9 ' Pbility f h
connect | ASCEef MRbudthatiohod SRl WISCL 28 BATSp Sioh Elthniyicate Fier T afligt foan
such as h&iliks toAdseaVISC40 dsa tIRAEM &bn syksberr20 (Fig. 1)Sor{FEK) Fopiatipid hat

schematically illustrates a cellular comunications system 100, in
accor dancégwtB ks 3 block disgras thet s¢hematicnllyithestriatesrat callizlar iremprugisatinsi systemt § lon.

Thi i t i f eat f the. i t f. Figs. d 3..
Fer o1 ho ToarSEnbe SRE R in B belbred srihaficiess ce iR e pSTYERS | is
packet - s whBsengally @i t6 sPetemV8D kioviA! inl BRSIA SORpt @bt §1Bs Eg?ﬂ&’% QAL ébg@@ Oin

bet ween cel lul ar networkS 22 and 24 are carried over pac -sw tche

net wor k ¥wtem 81t hinsteatdoditeways Shand I8narehéanfigingdr ®, takbefultirespondibitityi foc hihd
link between the cellular networks_js still nmaintained, as well, through
PSTN 26. 52 ?’H}eﬁﬁ‘o‘ﬁg%é\‘/%?“, “ﬁt—?@&b?k 3“3451%911%@06%%@9@36& petworks pugh as
packet - swrpchedn$¥SIEMRTIVKke network 22, and all conmmuni cations between
the two cellular networks may take place over packet-switched links. Fig. 5
is albl ock di &g dns shlwek dixgednetianschenhticallgtihatrarslal aellalar cammuticading eyksem
system ﬁg 110, in accorgance with a preferred enbodi mnent of the present

i nvent i on%0: 1 395PKaReR, With reh @nothen Riakerireh embediment pliithe pegsei dnvestian neBhia

Crati on SupeyueBtcores TEIA felrR ARAUMAE: HRENS s HePt wh ABIPES Srinc

34, in pkelbarabtvdol 222 ofrasurtidaedWia iphivite pacllet-swiizhed\BatwbHe 96 whift 89edsh€ome
standard signaling and nedia interfaces between the BSC and the MSC. The

gat eway Phthg commyinicatipes Btweenceliglas oatwaike a2 endi2eere carrivbOver patkethsvotdhed
Elc% toi}lﬁg'fglg%ﬁceﬂnltﬁ‘lg b0 itmve\:% ls<hoc%bf/ne{n Hl?scﬁglgr_e? W{et g’lpc(?lclit-svaigch\e/g)ligléL /bgt%/ge%g the

cellular networks is still maintained, as well, through PSTN 26. Ultimately, however, network

24 may | be converted to a “pure” packet-switched system, like network 22, and all
communications between the two cellular networks may take place over packet-switched links.

Fig. 5 is a block diagram showing elements of another cellular communications system

25 110, in accordance with a preferred embodiment of the present invention. In this embodiment,

convergence of cellular signal and media over a packet-switched network is achieved at the

level of the base station subsystem. Here a packet-switching gateway 112 is connected to BSC

34, in place of MSC 32 (as shown in Fig. 1). Gateway 112 emulates the standard signaling and

media interfaces between the BSC and the MSC. The gateway thus allows the BSC to

30  communicate with its MSC or with other elements of the cellular network over packet-switched

12



connections, rather than over dedicated, point-to-point lines as in

currently-depl oyed cellular networks. Fig. 6 is a bl ock diagramthat

schemat i vab bys99k9 ustrates details of gateways 74 and 78, par/1aamoridance

with a preferred enbodi nent of the present invention. As the two gateways

are 5 substanti al l(éeri ghenti cal, .the description hereinbel ow applies to both
0

of them %BREEPLLS " apy Quet desticated, POFRQPOINt dingsran ins cerrenghit ed’ geliylar

identifiegdrbykceference nunbers with a suffix "a", while elenments of
gateway 78 have a suffix "b". Each gateway conprises nedia gateway units

128 and dual dogté isla bieukt diaghaf thatcchtRaticallillusteed dhils Wi dafewhy 934 ahd 28, AN
medi a gateway units 128a in gateway 74, and control units 120b, 122b and
medi a gattErRIFanssivith 3 pagierred ambeimediagf the)preseat invewinny oAs tikd twa griewiays/arect s

as both ' I E epyay. gxﬂfﬁ | . contraoller for its
associ at gg%rtr%g?y g%fng@v\%al’yﬂ%n?e?. Z‘ ﬁn%%?gélg‘é’t %&g{%\,\@%ib{) 8ﬁgh%rlmt 195 clari; ofg
of each gateipeiyn,cioveveneleaicd of gatehay 7aspe identife B et efdeatedess with a suffix
circuit-switched links, typically over ElI, Tl or J1 lines. On the other

[

si de, con®rovhulgRlemasts of gpsavaNal® havetassuffro b1 2BachagatewayScomyrisenpedid @nteway

packets v er. 1 a i th aone _anot h 0 a |ocal -area 15
net wor k m&’ﬁlw&ﬁ (ca#ngérjotzliﬁw g‘l%aé{&ﬂ]éz;yn@?’f@%&@é”ﬁ%ﬁ%ﬁé%&%éﬁ‘i MEfja Spiravay
router, upitefiesall yawway F4r atd @batr&If uRiY 1208, 1120h GunliYREdiK ataly Nurkit3€1 2861 in
transmts and recelves packets over packet-sw tched network 76, referred

to héPei spemew 783 Lagh dentsplesnineomeally ctWAh) botiag Isignhlingogitewhy and tas al@@diaand
120b conprises a r ?ct.i ve interface unit 124a, 124b  and central

processi ﬁ@teﬁ’ﬁytco'ﬂtfﬁ%? Ofétéé,ssof?ﬁqg.rm IRBRIEMRY Ui, Jhe Frediagatemy ums @ad ¢ontepland
122b 20 ' j i nterf [ ot al.

o soese SERIPCETRBLAEITI A B L858 s A5l R0 PO, SERUGR s,

subst ant ityplidally everd ERIT1tar JorimesanOhhbe othes side,ecoatrbl &fd thbdia ghdwvay ulite 1 &S, ane,
for the sa (13 of ‘ﬁ?ii npldéci ty, the description that follows relates
gener i caPng 12gex aclgets withapagket ropigr 13@ang with ong geother qvel 24oqakarea

r espogsi r et gL I ( ysJ | aye d 25

t ranis)% sg%tg/r?f r?a%er )3 2?% %%%zféegﬁ}rgeéﬁestf Lék?ﬁﬁgrt@( masg?‘ %@gﬁceﬁeulr%?ter’

si gnal i ngref&®bly LAAPI suter, asf@n sultiide tye kdvevrhinahe artptahasey addaﬁé@éiﬁesaﬂflélkét@r
wel | as

conversion of signaling messages between SS7 and packet form as
for syst émfd@ﬁk?télwﬂﬁhfﬁigrtei“@w& Speaferredstogfereinbelew 29 4 widetarea eetaneak (WY

contr ol un; t s 100 S oL SBE R nd, LAbCNERex f vineiing nfiieed wnif 3fu Va0
fr om andagdeatembprocessiBan?CPUN 128861 26b. Jidlarfyichdtt 6F ddtr@NEnif 12491hd 1230 or

122, however, the other unit senses the failure using a protection |ink

134 1€ | romprigack respasvoiserfage|undti §2%, i125br esp @astrdi procéssisg wbd (CPU) 1273,

127b. All of the interface units are substantially similar to one another, as are all of the CPUs.

Therefore, for the sake of simplicity, the description that follows relates generically to interface

unit 124 and CPU 126.

Interface unit 124 is responsible for protocol layers 1 and 2 (the physical layer and

25  transmission layer) of the Message Transfer Part (MTP) of SS7 cellular signaling. CPU 126 is

responsible for the higher protocol layers and for conversion of signaling messages between

SS7 and packet form, as well as for system control functions. Details of units 124 and 126 and

their functions are described below with reference to Figs. 7 and 8. The dual control units 120

and 122 share the load of signaling that is received from and conveyed to MSC 28. In case of a

30 failure in one of units 120 or 122, however, the other unit senses the failure using a protection

link 134 (C-link) and takes over all signaling responsibilities.

13



WO 01/ 59969 PCT/1LOL/ 00130 As noted above, MSC .28 communicates with
control gateways 120a and 122a using SS7 signaling as though the gateways
were conweabi/meed STPs. In the sane way, MSC 54 comruni CRCESLOAIODTB0
respective control gateways 120b and 122b. Preferably, control units 120a

d 120b on bgth of t wor k, | th t ,
othergat evay & e S dsCCal Eokfhpien® i ol sbteias® Jaffe sty 2 Bobtine
code, SOSS*?'%I'gn%l_ﬁl_@’aﬁ%ﬁQﬁ theodiBfa \RireaRavEIRHENS TREY 1F S Lald b8y, VRICNGA € ;

"di stributed Most ~pr ef er abl’y, 1n the redundant confi gura on of
6, contr ©¢mmnmp€te&mzth respective Zontrolkgavdveays sllaab endh 1 22inmPrefepatily) tcontodleunits 120a

(dlffere S 120 and at, there are in effect
two sucha¥l i £8{§‘ Sléﬁﬁgj t %/a?twv »ASEWe P\% h?S"@é‘trOEH%‘%OfS‘S*?erp%tﬁ‘b’a)@daé§e
shar esl bgsthe EA\ S t in
as "Ext ergﬁaja) gg?afr(\:%&rcﬁ/g%ggﬁ mng%aftnﬁestrsg‘ee? ?/"étgc o&i\%art%‘% ré{{oﬁtﬂletl\gsqgﬁg
and 120bthoaghl theyncbastitwteummngld,Z‘Zhstablded 128P. nivRist lpaeferadliys tin nge mulﬁ‘dant

codes in order to 0215 ssaoges between the MSCs. For this purpose,
virtual FOigBrakion ffefigwps Roniraljugits Jega anﬂt’e?@hahke%s%@ha&aecommcw aeigt @ﬁé@l to

each of : t ng .t.o.t
Sy ot wiSiferefitioh thac S dris 1908 ahd SO0 so B her@OHE 14 Bt WNBPAEE Mcifyekd's
used as BTBs hviiletlaad t}FéOMSleCOIHBse 587 ot @pléds| sieded Bmdlﬂ&l&ht, gEWHARSHItAY Of
SS7 messages by the control units is_then 8| ven by the follow ng

pseubbcodidtem, ere refrared ta Renein asi“Fytesnal Boint £odeSC=Ext er nal PC) OPC=I nt er nal PC

20 i f (OPC=Ma PC) OPC=Mat e
Ct (DPCol nt o ATk b w e Caphed) pAlDb A a1 30h, B siesBl usb i
Ext er nal 1926, HekehdRQistinct peintodddat Rabrdeet td1 EarfPARsked mwéf&ﬁﬁ.@%scw FthlﬁPC

is the destination poi nt code. 25 The terns "External -PC' and "Internal
PC' ref epurpeset Reviftual mtvmbesdeawt}gmdditmci ‘Unterral thxe Qode,” is @ssignet to mad:h; of say

trol t 0 - P te-|
Se ¢ ot efft iRt nde TRekiah BGit Coghis GAmsHRERt Oyt 587 F580rknd rHiIRY, hhe hi s
Cas e)s |1p addrba! ofeé’géﬁcﬂf%@tc%ntr&r ARSI d3ed % lfshﬂlﬁ ﬁxﬁcﬁﬁﬂqéhd@n% 'angllﬁ_%ﬂﬂéd
point codes typically 30 takes 1nto account ot net wor k need r

exanpl e, efviiddimemaprcessing nfsSSYgmessagesrbyt the cofitrbl nhitsaisnthen given bpnhe ellowing S

shoul d not hav?1 their OPC or DPC altered. Preferably, the
pseudocode:

e  On the transmitting side -
if (OPC==External_PC) OPC=Internal PC
20 if (OPC==Mate_External_PC) OPC=Mate_Internal PC
e  On the receiving side -
if (DPC==Internal_PC) DPC=Enternal PC
if (DPC==Mate_Internal PC) DPC=Mate_External PC
Here OPC is the original point code of the message, while DPC is the destination point code.
25  The terms “External_PC” and “Internal_PC” refer to the point codes assigned to one of the two
control units (say control unit 120a and 120b), while “Mate External PC” and
“Mate_Internal PC” refer to the other, redundant control unit (units 122a and 122b in this
case).
In actual embodiments, processing of these external and internal point codes typically
30 takes into account other network needs. For example, MTP management messages over the

- C-link among the control units should not have their OPC or DPC altered. Preferably, the’

14



14 WO 01/59969 PCT/1LOL/ 00130 nessage processing rules take into account
the possibility of failure of one of the redundant control units, in which
case a bawdtops99® | i nkset is invoked to bypass the fail ed poMIoalooisnit .
Further preferably, the nessage processing rules are also set up to deal

Wi th messagesser mrot@sing usien takd iaRahecbiid Be Tosmsligt ¢0Ril e Yl by
the Signaling Co_nnectigpn Cont rlol Pci';rt 5 ? CCIé) ngf thé&ggé%?%§%@8f}\sé{i&?%m
addi t i on 8trRbYREg s Whish\aagea begkupTEP linkset is3nvakied gophyipass thedfdited tonk®! ubledi a

t j t andar d | se-cod dul at PC i |
Pocet yaa Tl PR BAR AL e R PG R B RSP oet vt detlouth msr@esmamied

t IngsGloal il i i1hy - oD
gat eway ulrgSGlobal Title Tramdlbtidh (& TANE ak PRAVHH %5 t(i)l? %&dl?gm?@ﬁﬁﬁorﬁ@%ﬁsco

AS5300 gat eway mentioned in the Background
AS5800 gdBEREY of tRUEST pBtesls én additien tamgssagesayoneeyedrtsl MATPSLayep3 usk@i point

gat eway L&%Idé I 28, by neans of nessages sent over LAN 132. They tell unit
128 which data from MSC 28 to packetize and where the packets are to be

Port . pond, o L a8, ETOSCE TR B B, T

for conveyance back to fhe mruni cat1 o etween o]

and the megtived fermethaMS@iittoant mckéteranliviceiversa 5 Saitalsle eadiezatdwdy wnits fandar d
protocol, such as the.l r}{?ernet Engi neering Task Force (| ETF) Media Gateway
Cont rol BHESR Brleﬁ‘(‘ml-*’}t rarh geeh ap0heCosgg exyr Wy srestiened imtkesBackground

pr ot ggol d ; i r I rence, are describe t
s 200k 1B n LB DALY, DALASERLE0RSS 80 L5 Bt
www. i et f far pédintgatemal -uthital 285 beirraddns icf tnfessReAsat REOLANP308, THe?St@l? Ghit @RY -

20 Detail s. of hog control units 120a,b and 122a,b handl e cellular signaling
pr ot ocol & 2t EeRy YIBE RS torpasketizeeandiwhised heupagethanegh beisgnt, 8ncsipiilardy how

shows on 7 . the structure functionality of o
packet -S\I}myte% |‘%\é\@§gé§faeé%%gdg%@rv F%e%veﬁé}eg‘f’?f f%&r}ggecogf’ Yegee §1a51é5t9 g’ﬁcm
gat eways Gyfhnautitalifnss berieeh thé i @atroBfnit3Bnkk hedd GaeWAS G bR ?Ye_§é Qﬁﬂt'hcal
to these. STP 25 gateways 94 and 98 are also simlar to” gateway l{ a d 78,

excep? t H‘é{?f‘_ﬂ@ée STth haﬁéaqd@rdnpmoajﬂ, suchdisathg dnteweey Bridfineetihg sk rkorcd (ETEYP
Pout or 1380 Gty TR o REe Y MOEBh e it of 20 6 Be200) predeol | Brge
Sor of U, AU EEAS, U5 o) g TR
gat eway, Www.itiorgtntemat-diatty/ d8EhaiemaMGEP-vGUell a gat eway #mls t he advantage
of www.ietf. org/internet-drafts/draft-ietf-megaco- protocol-08, respectively.
20 Details of how control units 120a,b and 122a,b handle cellular signaling protocols are
described further hereinbelow.

Although Fig. 6 explicitly shows only gateways 74 and 78, the structure and
functionality of other packet-switching gateways described herein for use at MSC sites, such as
gateways 84 and 88 shown in Figs. 3A, 3B and 4, are substantially identical to these. STP

25  gateways 94 and 98 are also similar to gateways 74 and 78, except that the STP has no need of
media gateway 128. Therefore, the STP gateways typically comprise only control units 120
and 122, together with router 130 and LAN 132 linking the components of the gateway. Fox;
large STPs, additional gateway units may be used.

A similar arrangement (with control units but no media gateway units) is suitable for use

30 asa SMS gateway, in connection with SMS center 42. Such a gateway has the advantage of
operating at the level of MTP protocol layer 3 and the SCCP layer (the network layers), as:
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operating at the level of MIP protocol |ayer 3 and the SCCP | ayer (the
network | ayers), as 15 WD 01/59969 PCT/1LOL/ 00130 described further
her ei nbelvoow1/#®e®a result, the SM5S nessages are conveyed tpransipanersvl y over
a single IP link, wthout the need for termnation or tunneling. Oher

types of déafiBedAiheEhaoRYEYRT Ash RSt Thé SMS xﬂééah ,aréléédw &P&%gy&nw S%r
control units but no nedia gateway units. es of such gateways

dat a typé§lngl¢dP linkewithewirth¢ needson hanmeﬂlcrmd)retnmmlmg i nclude: A Horme Locatl on

Regi ster (HL at.ewa A cellular thi.rd- t| on (3G Hone Subscri ber
Se?w ce (I(-lSS) g?re%%?yc’f dajg,Can bR GNRYed) ‘B@ngﬁq P%t‘éﬁmg( gARyagat ehagntrol o
Service GhiRd i noReddi gz{tgﬁ@) 3! EW@Mpled Of &icl- \%a?ew‘a s %P{iﬂ&lfy Eﬂﬁrﬁg{p QM iRY

details of control unit 1 in accordance err I ment  of
t he p? esthetcellwlerart,iindludeThe structure and the functl onality of unit 120
described herei,nhel o re equal ly applicable to unit 122. Interface unit
124 is seen t% g@CFtFQ?eRealﬁﬁ%eQﬂ&@élétW which typically couple to the

gLl Mg ol 'Wné*%ﬁ@dﬁéﬂﬁ Pl By BSSERh ) °Cer sl
124 conpri ses amn® rﬁh@{tﬁdg@[ t@,qum tgvlq, PMC 8260 processing card,
produced by Force ({:orrputers g”rb%ls I\/U%?E(l:h §yGermany or Radi sys

Cor por ati on, ®of AWdst@ootrol@cégdBCP) Eat@wayssor 142 on this card preferably
conp |c processar produced by Mbdtorol a,

selg a bt oIa MPC 860 Po

of TQT’Q iga/ |1§6 CkAqi‘f‘%rlaWaﬁ RVEIES etEl‘ of copirofuyit d @fpini aseorancer with jaaprefprredny
h

‘itzee;ri“%f?e it AFh, BicSirk BRRRUGH TR SARARC oy W Bhetigng Vet iGoRECEY

t he art . héEiobdaé aeeﬁeal@bhgphcmm a8 122Si Bﬁér&chmItdlzmﬁpweﬁrto donfprideliling a
m croprocessor 144 and network interface devi ces@&_Nl Cs) 146. Substantially

any sui t BiAreces Y, ehishdyeicalypouplerto thesjgnstingeeguisof M$F 28 pia spanderd Elibinksas
the NI st 2oRE8F BrocBisOF EER BiponShfor RIE 1SRe b k" hiessie. o8 MeaeePliar R

bot h13i gn24 tdigprises aRGEr-AIEIdetise, shich Dethe PMIER260 p6dedfth cir@ px%'agcédrﬁﬁm%é
managenent = packets, for such functions such as contro nmedi a gat eway

128. As hempdtess&ebH, n@ﬂd\éum@}at@wa}ani,zsr|&adwef@¢rabtayxoopnf riillstegto, @regon.
o o b e TP L R B bR Sl ERIP A PSR BBt

prot ocol produedd BysMobstofal BPTEmPE AMoka VARBARIFRY, JRiO12aCGRAy EcthYiRk-suldifntially

any other suitable line interfaces and processor. Interface unit 124 and CPU 126 are preferable

20  linked by a Compact PCI (cPCI) bus, as is known in the art.

CPU 126 preferably comprises a single board computer, including a microprocessor 144

~ and network interface devices (NICs) 146. Substantially any suitable single board computer

may be used for this purpose, such as the PPC 680 board, produced by Force Computers,

Munich, Germany. One of the NICs is preferably used for communication over LAN 132,

25  including both signaling message packets, to be routed to network 76, and internal management

packets, for such functions such as control of media gateway 128. As noted above, media

gateway 128 is preferably controlled in accordance with the above-mentioned MGCP or

MEGACO protocol, while other management functions are preferably carried out using a

standard network protocol, such as the Simple Network Management Protocol (SNMP). The

30  other NIC is responsible for protection interface 134 with the CPU of unit 122. Preferably,
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30 other NIC is responsible for protection interface 134 wth the CPU of
unit 122. Preferably, 16 WO 01/59969 PCT/1LOL/ 00130 additional N Cs (not
shown i nwde1/f99gure) are provided for redundant back-up ipCcTasa/00f30a fault
in one of NICs 146. Fig. 8 is a block diagramthat schematically

illustra R r unni n

126, in gﬁ%%gﬁggi"&fof rS] a pirn gp é?é&g Hrrnﬁ’oé&g%dnfoqo%a%%agléélﬁtm Cg?glogvefcpl on.
Struct ur & dfe®fNICsitgbenent ed both in MSC-site gateways, such as gateway 74,

and in STP-si e e 1% such as gateway 94 shown in Fig. 3A as well as
in stand- al on t‘%@vg& diagram, %&F@\Nﬁ%‘ lygQustrates; gsofymre @edulgi strugture B30

bl ock L d h
medi s ok oﬁq”?{ ﬁﬁ%““%%“t‘r‘iw é?% e ich TARERY AoBmelPbh et ™"

medi a5 gatreemionc Sttictote 150a$ ﬁqﬂémémm MY Eside/ghtewdaysi GidR lak Eﬁe\ﬁ@}nﬂ Qind 39
bl ock 184, and a call control block 186. The functions of these blocks in

the MSC ézi?é%aﬁa@wvéys dedtas &?é@:}’v#}’u?‘l H@rwm@rlég nbAl avwvelVEPin sgngeaone &artdWﬁ.’ySof

the SS7 th
Srpy - ar Sl Bgueay 94 1§ LUK © T 0P FEAOR e N abtuf ey io U ot
154. Theassnidstakst h@eala@d tdﬂlﬁbrfrﬂédlatéﬂ@ drhifted ﬂ@ﬂ&h@ squ N%’izw&ysgn@hé Rehittéd

MIP3 bl oc 156 and a SCCP 15 bl ock 158 handl e the full P3 and
f unct i onblorks mslude agsgdia Gatewap|controf prodecs! IMGEPemodulsl Fdk s signabnmimonizbe

fro ariQus urces,. su ital st , .Inc. os. Angel es,
cai 1 17 PR 18E ST Zan, Foriset Bk 186 o T B et of ki iooKs i HEASC Batema ars
comuni cadskAbed fafBerlRAGHRRDWY an | P stack 160. A selection of different
transport-layer protocols are used for "virtual MIP2 over 20 IP" functions

pcgr for Imsd by MT:? lgmrewaycli 2'5Eehd6 Szﬁhp@mmdold &yefonhhmmxohﬂbét}wdgml Qati'wag%md

t 1 t Pr ot 164

St eam ST (orr e e daRalfs FoBecsR el by S-P) R Geadukots? s P ES 4lqek 1Sl o
transpor gpg %}(&RQ h%rfapee{h@gnﬂgv&gﬁsﬁ%}e&e& %é% anﬁ‘alﬁ,ﬁgwﬁm"pz%lswé‘@gﬁa ?{é'gc?

packet networ sucn as ers t servi ces

userki ZblociAti®barldéithe dull TR arfd SECP Monttidnlities af 8871 rsaiatle kool are For thdad a.

Data fragnentatigon to conformto the maxi numtransm ssion unit (MIU) size

of the WPeiEosearalablsdiam vamug soreces weh iasdrjlivm Digiedl Syslemaghes. (Lpsnimgelss| e

streans, Xﬁfwu n option for order-of-arrival delivery of individual user.
C a%

nmessages.

At a parallel level to MTP layers 1 and 2, packet communications are handled by an IP
stack 160. A selection of different transport-layer protocols are used for “virtual MTP2 over
20 IP” functions performed by the gateway. The transport-layer blocks include a Transport
Control Protocol (TCP) block 162, a User Datagram Protocol block 164, and a Stream Control
Transmission Protocol (SCTP) block 166. SCTP is a reliable transport protocol operating,
designed to operate over a connectionless packet network such as IP. SCTP offers the
following services to its users:
25 e Acknowledged, error-free, non-duplicated transfer of user data.
e Data fragmentation to conform to the maximum transmission unit (MTU) size of the
discovered path.
e Sequenced delivery of user messages in multiple streams, with an option for
order-of-arrival delivery of individual user messages.

30 » Optional bundling of multiple user messages into a single SCTP packet.
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30 Optional bundling of nultiple user nessages into a single SCTP packet.
17 WO 01/59969 PCT/1LOL/ 00130 Network-I|evel fault tol erance through
supporti mgoof/savd ti - homi ng at either or both ends of an pewmoilabizon. The
desi gn of SCTP includes appropriate congestion avoi dance behavi or and

resistance tq i R4 @@& A 0t or nadal

regardi ng SCTP ?‘g&g\ggﬁjﬁgﬁﬁgﬂi n a%%@%?g%%n I (:llneér?{;J |f hng{jh%‘{sﬁfng al"BA"br both

draft-ietf-si g¢gndanfswagodiztidnxt, available at ww.ietf.org/internet-drafts.

Thi s doc Nt is i qrated herein by reference. A SI GTRAN M2PA ( SS7

MIP2- uSeﬂgé{&F‘gP &ﬁ&ﬂa&wﬁ&wamm&wgﬁm avqidange thghaderpprst resistanae dgs

i nteracti : P r : n . ol he
n884iRE A %a%@?a@gquagﬁ‘e Sfé%\f)gf infBfndifo ?%g\sﬁg&@ ;a:ﬂ’e(fs a%(;lapl-le_ W a

M2PA | ayer supports nagenment of transpor 0 ons an ra

i n pl &ice dotunhdhPAdéerified rak iraft-fetfdigteanssenp 03 ta, bldilablEPatLwwel ie/oMyRtdepstedrads.
interface, boundary, w th asynchronous reporting of status changes to
nanagerreﬁlhl,s dogpmpRtris inGppRFAied kasein by s9teeReF S| GTRAN MRPA is available in a

docunent i denty &} fit [ - - 024 L Xt ich is.|ikew se
avai labl e at helERAR SR GRINRRRD AL ERE: {EPa Kerblion 1 & iy 45
i ncor por sligdrhssamiless Mterat@dres ENIP3 Frotatobpéérk Rvet ekIPLidwhandb@ctlid The
distribution of the MIP3 point code over [P network, as described above.

As not ed MaSsV Byereyppoithmarpsament of SCIRatyanspont lassosiaganesnsdytrafiic inhplacetafMTPB2i nt
codes, one, External Pain for, . onnectin ith SS7 networ

el errz(?\t s,ill EI'CEt ERY S‘W@&”ﬁ@?&gﬂﬁ Iaevﬁlowﬁlg fr?‘é%j a‘l”{eﬁ%f’%%o?ﬂﬁjg@' M8 r%&éﬁf‘?’ﬁ’@‘s
gat eway 7&0?&%%ﬂﬁtuﬁ\hzﬁé£ tgﬂ{aﬁxge)‘rﬁnt. Bueler aFo ARG RN ¥gaf Bing SIETRRANM2PA is
functions of block 172 are to nake the appropriate change% in 20 the -
Dest i nat Avalaplei int a GhebamefDRENtifed as hdraftrgegigeadigtnan-RdpaD2 Gadeehi¢hORClikewise
expressed by the. follow ng fqr . .On the receiving side (nessage
passed fPEPREET F%&N%R/E‘Pﬂleﬁtl%’%’@a [ggg%%’ ’NﬁFPélth‘%ﬂWei‘Sé) IsojacIpeaiedpsEEaByy e
i (DPC=atgrhal PC) DPC=Enternal PC 25 if (DPC=Mate Internal PC)

DPC=Mat e _External PC On the transnitting side (nmessage passed fromthe
MIP31®1 ock t oAt $87/H HOBAN72 Midkeshhodisiributibn of CRAMEPEgionttl code over IP network,

PO & DPCzsl gcltsicpill)(gdegbolz\)g.) .)As ngt:::%:zllb%tvg,rga%lh irli%grated gateway, such as gateway 74, has two
point codes: one External Point Code for interconnecting with SS7 network elements, such as
MSC 28; and a novel Internal Point Code representing gateway 74 to other SS7/IP gateways,
such as gateway 78. The main functions of block 172 are to make the appropriate changes in
20  the Destination point Codes (DPC) and the Originating Point Codes (OPC), as expressed by the
following formulas:
o On the receiving side (message passed from SIGTRAN M2PA block 168 to MTP3
block 156), as described above -
if (DPC==Internal_PC) DPC=Enternal PC
25 if (DPC=Mate_Internal PC) DPC=Mate External PC
*  On the transmitting side (message passed from the MTP3 block to the SIGTRAN
M2PA block) -
if ((OPC==External_PC)&(DPC==IPlinkset_PC))
OPC=Internal PC
30 if ((OPC==Mate_External_PC)&(DPC==IPlinkset_PC))
OPC=Mate_Internal_PC
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30 if ((OPC=Mmte External PC) & DPC=IPlinkset PC)) OPC=Mate Internal PC 18
WO 01/59969 PCT/1LOL/ 00130 The transmtting side formulas. include the
condi ti owO DP®96P! i nkset PC' in order to avoid confusi onPCIVIL®bdi3ng
nmessages routed by SCCP bl ock 184, as noted above. Call setup is generally

handl ed T¥ie Sta@saitiindgsid® Rridlas th@dede thétondkibg PDBEaLIP L& PCWid BrdePrRy a@rég):\lp

User Part (1SUP) nmonitoring for those calls that are to be carried over
net wor k confpgon wHentiag messegesl routed\byISEGRblotie 1 345@s apedahové.ed over the

ket - swi t ch twor k, _and ot carried PSTN, 2 in th
Pase of " gat ewsy FEUB T nerli nandlEd By, Aefoya onior Block 187, Wahh kS iy Pibse
cal I's t hg57a5PNCBEdTi avep) bRt BASK Rl 1B LRI thaD &le MBI e caflidd Heheh network

messages are routed to the appropriate destination over circuit-swt
| i nes? OpFbi oMbérn some ballsakvalBag ithe Mpardcaraett bvérathelpagkarrswatched martvorke layid

f | S41 i tori T | eph 10 P i oLl f
(bt ot PR Ao R VST B GRRO aF 5o T8 B E okt i lock
si gnal i ngs4 Safdad oRs %we%lg;t ﬁl%% }a%et BarRiEd vwe{) ltt'(f)&é‘ESJ&\é&Ev%itHf‘th‘ﬁe‘%&oh@%l Attfer

al so handled by nmonitor 1 control 186 provi des context
support awssages tresedueit foothef apprepridte destmation overedirduit-owitched lmesle @ptiogally, n

I1s b C and t : f bly, th IS, 15 ti | P
por - assBIOCKIEA 5,o0RPTER CHCEIRER b Bl RE o k! 18 Momitaries o ALK RgRhope:
acC I qofe] | k . | t chand .
coopty 1 Sor° SPRL R BRHHE, 16 BF ABEAIR, £8) bufFing oM LA eoRtaTdy BOR

medi a gatmimghanccsipehlingl Wignhhingg associptel iveie ha@votie gldovatsl betwedn PISOIRSS alge's
in the SS7 systemare not termnated at gateway 74, as in signaling
gat eways hialgdrbyi momitps 18¢¢ | but rather are encapsul ated and carried through

the IP 20 t t d i nat. C.. Call trol b k 186 i | s.
ospons: bl o o sonfiol BSck 86, RPN biie {iPbon AL Rle0fily FO1 edc ceii?
control - aRAAKdaEbE LodBEATESn Al Beveeh IR MBCPand Smbther ot Preferdil Mefe fshiis

has a virtual connection wWith all of the other MSCs and STPs in the system
as t hougrespective dB poomssoviated ivith eath BIC henabliig Blotk |86 vedeterminaithe proipercGEC

[ , th t [ | P t 6.. The, N5 ' ' bstantially th
sane | i nRb0 for aEay SG ok iR En el thl it Pt SBFoY B KERRSVEE oF Alesamters
were int c b0 Aeh | e Lile il : e i
codesI of (s?%g ﬁ%f%?%’)l l?Et g%&é'l%'lt%ﬁn%?dcl)mv%%é Ebfﬁ?ﬁék‘?gntg?%wa iattg 5e]cv(\)/g‘gluslélp'l f pf?ﬁ%t’

control epplieamyslenel eall sentrolnsdssamds af tHel 88 7r sygtehraare 6P sermmaned &tr gateveayi 1, tabe

fi tion.of Fig. 3B t i nt des jn th t K,
|C(r)] 2 t gggr laflt %gnnaggg“gptlagla lf%ngetﬁg é%{ ﬁ.gnrg@igg\é\{'epe%lcgpsulca(t)edegncf Qamedethrr]c?ug t{xe IP

20  network to the destination MSC. Call control block 186 is also responsible for getting and
handling all of the relevant call control-associated messages, such as ISUP, TUP, IS-41, etc.

The MSC thus has a virtual connection with all of the other MSCs and STPs in the

system, as though it were communicating with them directly over circuit-switched lines, rather

than over IP network 76, The MSC maintains substantially the same linkset and SS7 signaling

25  that it had before gateways 74 and 78 were introduced into the system, with the possible

addition of the point codes of the “distributed STP” provided by the control gateways. If the

control gateways are used instead of the regular STPs, however, as in the configuration of Fig.

3B, there are no new point codes in the network. Instead, the control gateways use the point

codes of the dropped STPs. Thus, there is substantially no change needed in network

30  architecture, planning or programming of the MSC. (Existing billing mechanisms in the cellular

network are supported, as well) As a result, in preferred embodiments of the present:
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codes of the dropped STPs. Thus, there is substantially no change needed in
network 30 architecture, planning or programmng of the MSC. (Existing
billing mahassns in the cellular network are supportedpCusLoa®bizo) As a
result, in preferred enbodi nents of the present- 19 WO 01/59969

PCT/ | LOLIiQOdd, dsnvtedwd @asticakrly iavwmigpad,t tellladr hatwbik allkbomes @84 Irdpladed by
net wor k backbones are repl aced by packet-sw tched network |inks. Control
uni ts 12packatisvipched e nks ack 170 to control media gateway 128. This

stack is actuated when r ] i t.u rough, call .control ock. .186
and ronitor 1 8?‘“0‘5“‘%831\5? iagﬁah%?fss:ﬁgﬁ? eslrarf%tlit@e OﬁngpgwdTﬁE%prt sjfhls
MEGACO, praér isdidhehtevheedBt h Qhll fiPSettipetiBbhacHRESNRY bRk 18l dnd@Sionitor 184,
mai nt enance functions, as specified in the H 248 standard. Possible call
cont rol Addicivhalysoohltemateiely] Beack nl0usippofte IMEGARD e praviding sat wpntasidfor the
teardown, contjnui't checking, treatnment of transm ssi aul ts and .
i1 backisaEatvAYS s W At SAlroa e HERI D™ PHRELM ot dandad; ossible
procedur gg) cdritd RidcBionEbE stallt €76 £ I bt ! EQHtinui

i nformati onC provi dedogy [ sStlang rmnin?(i)urdéigsdfr ?{ﬁﬁ@%tc?{glslb’t:ﬁhga%gh%%#g I a@éi"é’&gy.
Q her, gelreekiag, freatotenbo§ tiansmsissiore fanits abOfallbackupieceduremf Maintahdnoa forn@ger
194, mhich.iﬁ .responsj.ble for controlling and setting par%neters inth

ot her bl BRiclly nciyge pydit grocedires, estartends nhFrigahinthe) cortro 1"7"8tss‘éiescct§’é@iet
priofdti r gL ' [ WM ,fferent service
Ieve{ds o?l?oer?g °‘E§F‘{ gﬁ‘%}g? \E/\grP @%&ﬁ@g@ﬂ%ﬁﬁggﬁgg@f 8?%%%“% rvices that 15
are known genertlr] generl funeti@istin strilinedis Oandidd alsonfipnegdnh mMifdgeral 3¢ haphdny
alarm nodule (TAM handl er 192 and an initialization nodule 196. Wile

pr ef er r etESROASHH FRsntostratiag ad celtingcPartneters ini thh atlsr dflegkse At Quplity tafclarvee

11 ul it Wil hese.skill ed i
The art QO TRFEGRER PRACLA, po pabieliopontfs AREBRATN Sl PGS pesctintd
conver gewitR ditferéntaRpkidengvafired by tROfetbREN0dRhd RYAMAI pb@brndRy 360icey tHag

this convergence, are simlarly applicable to other nmobi | e confruni cati on
syst Ens. are Snewn ggaeralipsini the kndaclpde 2 stetisamanpgdrel9o a tdlepbonyralaro madute @AM) ces

(PCS) syst d Third. .Generatjon G cellular systens, as well as

wirel essﬁﬁﬁ!}?ﬁéﬁﬂé _1ﬁa§’°8fm%’t“??e1r9_(6?ypes. It will thus be appreciated
that the prefanfiggraehartAboifessard QA QPR EInaYEh FfERAcLW Wﬂﬂér ellular
exanpl e, and that the present invention is not limted to what has been

parti cul systemssandvatandads 26 wik de rappaenthier thiosma kioNel inRAe her that the pmoiplesaff théie

present invention.includes both conbingtion and suybconpi nati ons of .the
vari ous PESRYIYENTRAs SPEHhBYGSOBYFIERREG 0T Sign ngglf—%igr% Mg gdaa'cpwc{ed o

040 Ca4dg! Y SitverRhA! P hlafif GHBlchens! SRBmbd birhutchdth Gitertipon
Such systems include particularly Personal Communication Services (PCS) systems and Third

Generation (3G) cellular systems, as well as wireless and wired networks of other types. It will
thus be appreciated that the preferred embodiments described above are cited by way of
example, and that the present invention is not limited to what has been particularly shown and
25  described hereinabove. Rather, the scope of the present invention includes both combinations
and subcombinations of the various features described hereinabove, as well as variations and
modifications thereof which would occur to persons skilled in the art upon reading the

foregoing description and which are not disclosed in the prior art.
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f oregoi ng description and which are not disclosed in the prior art. 20 WO
01/59969 PCT/1LOL/ 00130 CLAIMS 1. Gateway apparatus for coupling a

cel | ul ar wowt/sdsng center to a packet-switched network, POVHLO18013g: a
control unit, adapted to receive upsgéeam si gnal i ng nessages fromthe
cellular 5 swtching center destine E3IMS cellul ar si gnal ing transfer
point and to packetize the nessages for transm ssion over the

packet - sthi t chE&gteiaywanpRratys dora cagnling g aaelvley switching actaper etd wopackerswiechid om
t he cell i L:.ng center upstream nedia data and to packetize the
medi a daﬁ‘gt%g?’\@tob{gﬁg‘g 'ssi on over the packet-sw tched network. 2. Apparatus
according to gl @hntol untheagited titoeredBide audtan lih ke ﬁbrﬂnﬁlescelléﬂr?"
Appar atus according to claim1, wherein the nedia data are generated by a
conpuk er sWitchingoeantasidsstiried fon chllulbresigmsling itransfempoishamiytcc pavketize the migspaest us
accordin o claji.m 1 erein th dia gateway unit and the control unit
are | oca égragfnuésxgr? P%er\é\ge Paf eté%‘?"ﬁﬁ‘fggf‘e glgéﬂflng center from which they

respectively §egdiv ' t . .
p y AVgarbgy uilE HdapRatis retld H6mSthd Q@l?dlmsﬁ?éﬁ%g@eitﬁgé&sg%t od

Apparatus according to claim1, wherein the control unit is™furt
to recei Mediagatagaddo packietizesthe media data fradieasmission overdhepdoket-swisahdd hetwork.
generate, responsive to the nessage packets, downstream signaling nessages

for delizery Appirbmsaedordihgto clint Thivigeit e Media BataABRPEISE Wsicasig@lgli ng to
claim1l1, wherein the control unit and the nmedia gateway unit are adapted

to packetize APgardiugadidrdig '569515??19‘?Swﬂé}ginlttﬂ%xlng?x.gid%t.adﬂ%%enerr%ﬁ)%gtai c%?rl&%teriiﬂ"

accordance 20 with the Internet Pr ot oco aratus according to
cl ai m 6, camdumcatipnivaintfe aelluld? smitchiag centki. ch is coupled to route the
packeti zed nmessages and data over the network. 8. Apparatus according to

cl ai m 6, 4wher gpparktle a6cUrdingto Whiith 1, %lﬁ?@@ﬁlﬁdmﬁ&a?ﬁﬁwturﬁp&ﬂd 4@ control unit
information fromthe signaling nmessages received fromthe cellular

swi t chi naye degatesk atansite of theselidar switehengapentd? faottvegsh theywhspehtivaly seaivetthe
packeti zed,.nmessa based on the routing information. 9. Apparatus
accor di n@eqlg%?:ﬁaﬁﬁ& ,Slwg?%fnﬁssﬁﬁ%s' routing information conprises Message
Transfer Part (MIP) 3 informatjion. 21 L
15 5. Apparatus according to claim 1, wherein the control unit is further adapted to receive
message packets from the packet-switched network and to generate, responsive to the message -

packets, downstream signaling messages for delivery to the cellular switching center.

6. Apparatus according to claim 1, wherein the control unit and the media gateway unit
are adapted to packetize the signaling messages and the media data, respectively, in accordance

20  with the Internet Protocol (IP).

7. Apparatus according to claim 6, and comprising an IP router, which is coupled to route

the packetized messages and data over the network.

8. Apparatus according to claim 6, wherein the control unit is adapted to extract routing
information from the signaling messages received from the cellular switching center and to
25  determine an IP address to which to send the packetized messages based on the routing

information.

9. Apparatus according to claim 8, wherein the routing information comprises Message

Transfer Part (MTP) 3 information.
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WO 01/59969 PCT/1LOL/ 00130 10. Apparatus according to claim8, wherein the
routing information conprises Signaling Connection Control Part

( SCCP) | Gvobrai/see | e Transl ation (GIT) information. 11. Appar@atuasosocor di ng
to claim1, wherein the packet-swtched network conprises a |local area

net wor k (IDAN) Alppafatusgaccbeligor élgin BNivher@indihi toutims inforamtiBNRYmpRbds: Signakia
Appar atus, according to claim1l, wherein the control unit conprises a n’édi a
gat evay Cespectign ControlPart (SGGP)Holoprlekitle ransation(GT Reinfiethatiomat eway unit via
the LAN. 13. Apparatus according to claim1l, wherein the packet-sw tched

net wor k fllr t héypparabispceerdmgao wlate 1 awbkereinghovpadke(-Wiihhed metwdrk doinpritdia Ib&l so

as to enabl e the gf‘l"éw . Swi tchipg equj Ement, to communi cate via the WAN
wi th ot h&F2JgMqrk iliNKIAg thy C@&UPB‘#EH“.“ pmedia gagAwAYails accordi ng to

claim 13, and conprising a router, which is configured to couple the WAN
to the LAN. 18ppapparascerdingctociainnly, tihezairy thef cantrol pnie centprises @l medis gatehayei n

the contr Lt od.s..configured to.enulate circui.t-.swt d signaling
comuni cgﬁt{)oﬁlgr’gve}t'?/s\h/elér?o‘t”?‘}ggEoe?qqtﬂog}heéwdf%%tﬁ‘&ay ‘Bﬂh‘f‘é%e other el ements of
a cell ul? network, 15 16, Apparatus_accordj ng% to claim15, wherein the

cel lul ar éwi téﬁ?ﬂ@“’éeﬁ‘fcé’lrd“é%ntﬁr clegm L, H@E‘ie}”e heyi Rasketriyitched eetwanscfurthend
wher ei n ~Qntr Qs unlt { e t i gnal.i

comuni cg%}?%ﬁéswt?e?)lm%egﬁb% ﬁéﬁifgg@]%’h%@?eﬁﬁs‘%gﬁ raggfaért%p%#alr? fhr? e?%lé’lar

cel | ul ar switeingeduipricht toApEamanioste aiacthe WAN with sthad delldBr switeHig équigiengont r ol
unit is adapted to select for 20 packetizing certain of the signaling

messgges 14 hat App&rat® Reoldidd &Telalr®d 308H éo?rﬁ)riéﬁggﬁﬁaéw Mﬁbﬁlq's RELHRIE to

whi l e other signaling nessages are transmtte e control unit® over a
ci rcui t - smiplethe WANtk.thd BANAppar at us according to claim15, wherein the
cellular switching center conprises a nobile switching center (MSC), and

wherei n tfie capparedus Uavcbrdiy €@ rink Jof 6 bRcedlhd Al8mb N Vherth $hdRBhirMIunit is
comuni cati ons between the MSC and a Honme Subscri ber Service (HSS) in the

cel | ul ar condigursito emglatengipruitawitched sgnaling gommupicationsitsiwesnashe tellutan ewsehihg| ar

swi tchin nter .conprises .a bile switching center (M5C), and wherein

the cont e ant ptiel BBimeRR P call iy it e theo 22 WO 01/ 59969

PCT/ 01{ 013 signaling. co ni cati ons between the MSC and a Hone

Locatd on!®Regi pgqratglﬂﬂqyo {8t t9eclaim 15, wherein the cellular switching center comprises a
mobile switching center (MSC), and wherein the control unit is configured to emulate the
signaling communications between the MSC and the signaling transfer point in the cellular

network.

17.  Apparatus according to claim 16, wherein the control unit is adapted to select for
20 packetizing certain of the signaling messages that are to be transmitted over the
packet-switched network, while other signaling messages are transmitted by the control unit

over a circuit-switched link.

18.  Apparatus according to claim 15, wherein the cellular switching center comprises a
mobile switching center (MSC), and wherein the control unit is configured to emulate the
25  signaling communications between the MSC and a Home Subscriber Service (HSS) in the

cellular network.

19.  Apparatus according to claim 15, wherein the cellular switching center comprises a

mobile switching center (MSC), and wherein the control unit is configured to emulate the
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cel lular network. 20. Apparatus according to claim 15, wherein the cellular
switching center conprises a nobile switching center (MSC), and wherein

t he cont mob ousioto i s configured to emulate the 5 signal i npCcTaonmenidoat i ons
bet ween the MSC and a Service Control Point (SCP) in the cellular network.
21. Apparsihalingacsmdhibgiond betvade the, MBI B Hb6@e Q%chﬁ'érﬁ'keﬁié’(etr%@mm mefeer
conprises a_ nobile switching center (M5SC), and wherein the contr unit is
confi gur é8lWl@ nefviost e t he signal i ng communi cati ons between the MSC and an
Equi prmrent ldentity Register (EIR) in the 10 cellular network. 22.

Appar at ug0acc gypparatust acotdaignol Blaimiisy evherdimehe etlluldragwithngClintg coRipries a
conpri ses and wherein the control unit is

%ﬁ nobi | e sv»itcl&iwg cenqter (MSC) , S
conf i gur &POflE SREGhige Eeptik E@ﬂé’l‘ e centfal ot ise¢andevrednte mdatgnthea
Short s Me j : I N8t Jular. n 5 23,
Appar 3t us e it e N Rer 8 B S C 418 SR (BRI (Somdn s et
conpri sese@vorkobi |l e switching center (MSC), and wherein the control unit is
configured to enulate the signaling comruni cations between the MSC and
anot her BBC i mppbRnGeddctidiy REEME K5, HherdltP R @él%raﬁﬁf&m%n&n{é? Snfirils 2
wherein the control unit is adapted to receive the signaling nessages In
accor danowbilg tswitghipg edetere (MiSA@dandh Mheraim the komra tunitols afmfigired ctel érmblate th20

t Kk d.t th th ket - swi t ched K
ubst ant PP SOFHERCAoRY PRERGT WR NPCLHE Skauemett Gy SeGEtT. () i the
Appaligt UgelRtHHedidig to claim 24, wherein the call control protocol
conprises a SS/ protocol. 26. Apparatus according to claim15, wherein the

control it i,s adapted to read a ,25 destinati fiel.d, in the signalin
msssagesag'nd ﬁ@p?rragﬁsarﬁc?rd{"ﬁetonéglgbdés “&‘Sreg‘ sf‘ﬁﬂ!ﬁ’ i HtChigg, eater @ﬂ\p{lﬁ@s d
packet - Sm&ﬁ@@d'itbﬁh%@éx'ﬁeﬂ QUBER! &l Rhetdtt e 8ortARMRNsT dotkifured o SRMRGYEhES
according to claim26, wherein the signaling protocol conprises a S5/

pr ot ocol signalogwiesmmincations btewecnrthe MSC fanélaShoarylesssgs Servide {EMSatcentar mothat
code. 23 01/ 59969 PCT/1LOL/ 00130 28. Apparatus according to claim 15,
wherei n CHBIIISYIK unit is further adapted to track a state of a cal |

pl aced by the cellular switching center and to control the nmedia gateway
unit15r eé%-ons Appanapistageordingt to ¢jpim A&, weherein the cellular switching center comprises a

mobile switching center (MSC), and wherein the control unit is configured to emulate the

signaling communications between the MSC and another MSC in the cellular network.

24, Apparatus according to claim 15, wherein the control unit is adapted to receive the
signaling messages in accordance with a predetermined call control protocol of the cellular
20  network and to pass the messages over the packet-switched network substantially without

termination of the call control protocol.

25.  Apparatus according to claim 24, wherein the call control protocol comprises a SS7

protocol.

26.  Apparatus according to claim 15, wherein the control unit is adapted to read a
25  destination field in the signaling messages and to transmit the messages to a destination address

on the packet-switched network indicated by the destination field.

27.  Apparatus according to claim 26, wherein the signaling protocol comprises a SS7

protocol, and wherein the destination field comprises a destination point code.
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29. Apparatus according to any of clainms 1-14, wherein the packet-sw tched
network 5 couples the cellular switching center, via the gateway

appar at usyowi/s496dt her cel |l ul ar switching equi pnent wi thi PCEIIGAENE0

networ k. 30. Apparatus according to any of clainms 1-14, wherein the

cel | ul ar 28wi t dippagtuserctendingtielctagsl 5t ovharein thetconebl wiiels fagheridkptedinsl trabierei n

t he packet-sw.tched, ne rk couples the cellular swtching equipnent, via
t he gat eRE{F \é%béi“gtpli@?‘} Wtﬂﬁe e@wfamsmt%w tCERER gne dRiicpriEpl the imedia ggeway oniy
cel lul ar r&‘?BMekto.tﬁeI?tat%‘Fb?%eaéaH.s according to any of clains 1-14, wherein

the control unit is further coupled to receive data nessages froma

cel lul ar ,ghort, nessage sefvice (SMg) ,and packet.i ze the data ssages

f or trang% ssi Har(?\aléractcﬂ‘é‘{'%g?(e@hg% ?lﬁlmﬁdi'ﬂét ein g? Pﬂﬁb‘?i'rsg‘t“ﬁgergeﬁt&%kng
to any ofogdley e chtild saIngi danieP&yis idpal ; itkBink O
receive dgfﬂa rress?ages Sfromng cgl I’ulla?{gkéﬁr‘léw{yg%:%aihg%;’%lg¢§{hgfe?ﬂ{aggwg%§n‘% o]

packet i zequipmentdrithan avsmmgesefvarrkt r ansni ssi on over the packet-swi tched
networ k. 33. Apparatus according to any of clainms 1-14, wherein the control

unit is B80rtheppaatpl &dordify teCRy Vel Clainks MEIRS agRTeih A @liGR} IsWitehingIQd®Rter
Subscri ber Server (HSS)and to packetize the data nessages for transm ssion
over thebplapgseta awinst kellnlasereppnpik, apd whereinpthar packet-switabed inetvark cowplesfthe

clains 1- el nt.rol unit is further,,co ed . to receive data
easages Titian WRERRE AISmER ik he bty Shmattiiay FrreatBlaf Svirgind s hmigny W
nmessages sédhd télRMG HeSidrRN over the packet-sw tched network. 35. Apparatus
according to any of clains 1-14, wherein the control unit is further

coupled 3 % or ?&)g%{éﬁls qg&cﬂ‘dil'gg 35 ¢ %S El%l?%eﬁég e\khépeﬁ\rthggﬂht?mt is B thu%led

Regi ster (EIR to packetl ze ata nessages ransm ssion over

t he packed resvivé dite chesagedfrém aflluleeiHod MEsseQBNVIEE EBMON SndPfORALRELS the data
conmprising: a plurality of cellular network sw tches, each swtch adapted
to transMiessagesdor tarsmissionavgntieipagkstevitaheskneswearkedi a data; and 24 WO
01/59969 PCT/1LOL/ 00130 a plurality of gateways, at |east one such gateway
associ at 88 wi Appaatis aofording tplany af tlhiyns bfl 4 nehevoinkths whhichlamitan durtieu gbegled o

recejve the signaling nessages transpitted by the, associated swtch and to
convly t IRreELE AgamSuRES HOMORATINIL GRAFR LORHORYGIHRT (8- BhwickierPackstize ibe

gat eways 43 %fégéagﬁsefé)r Wahdhoi 80 53\%? t%c%t-s@?ﬁh@fﬁ%@foﬁsw tches. 5 37.

Apparatus according to clarm rern the gateways are further coupled

to recei 5 Apparatus according to any of claims 1-14, wherein the control unit is further coupled

to receive data messages from a cellular Home Subscriber Server (HSS)and to packetize the

data messages for transmission over the packet-switched network.

20 34, Apparatus according to any of claims 1-14, wherein the control unit is further coupled
to receive data messages from a Service Control Point (SCP) and to packetize the data

messages for transmission over the packet-switched network.

35.  Apparatus according to any of claims 1-14, wherein the control unit is further coupled
to receive data messages from a cellular Equipment Identity Register (EIR) and to packetize

25  the data messages for transmission over the packet-switched network.

36.  Cellular communications apparatus, comprising:
a plurality of cellular network switches, each switch adapted to transmit and receive

signaling messages and media data; and

24



the media data and to transmt the nedia data together with the signaling
nmessages together over the common |ink. 38. Apparatus according to claim
36, wher av@ot/wézommon conmuni cation link is part of a pRpCcREtHsw3DChed
conmmuni cati on network. 10 39. Apparatus according to claim 38, wherein the
gat enays are adyeldd of gaisaeketat Jeastidne such gaiavangssmensagesh amh ofette pluddityn
for convegz%\r%]ce gver.tt he cket -swi t ched conmmuni c]ati on network in

accor dan@k MHTHK: Rty A e Eouslest KL dfesyepphe signalig, messages dransmiitedqby ghe

cl ai m 39a5sbbigfe@isWitch Ang a6 SYRXS tRY ﬁxeﬁgg&t&ﬁir b oRhSRES mmQHEATS lidk foOfnBRfek ON
fromthe signaling nmessages received Tromthe associ ated network sw tches
and to obthdgatsmaynasspdiatad withsoethet onewdfitbéin¢tovoslemelitthes. packeti zed nessages
based on the routing information. 41. Apparatus according to claim 40,
whered n 8he r Apparamsiaeterdimgttb ainin GEPMihsRtn WMeSEagfays Br@RETIRF cHggléd (MR ive
information. 42. Apparatus according to claim40, wherein the routing

i nf or mat fhermedikBntasand tg; tyangmitiihe mediaciiin éegetlns O theosigmding mesweRy ragetisal

Title Tr ltﬁet&%ﬁgrﬁli_ﬂ i nformation. 43. Apparatus according to claim 36,
wher ei n 2 "SWiches are confi gured to transmt the signaling nmessages in

accordangge with a SS7 signaling.protocol. 44. Apparatus according to claim
25, “Wher 50"t AEPERT aeariingito SR aBy ShHEDaNa CepRa TP UoR bnk duar SEa 45,
Appar at UsacReCalitined chbRinfuhfhid wherein the nedia data conprise voice
signals. 46. Apparatus according to claim36, wherein the nmedia data are

genejAat egy by 0 ter Jan .communjgcation wth the cellular . swtchin

aqu Kot 35 pRR e sBknug b S IR IE 3iseHin she RaRut fe taBlsndraroR ™ tap
36, Vmerﬁgﬁhlihﬁ'%éé@dgﬁb”aﬂd neNiAAtK FEMEdRRPMcaIRef Y hatkeRsvitdhed CORMIMGALE
in the absence of the gateways, over connections ih a circuit-swtched
net wor k, neiwdrkuneiceondandesvitfuthe latymetPtamoh(IPyur ed to enul at e
circuit-switched communications wth the associ ated cellul ar network

swi t ches40.5 48ppAamaraatordingee @latth 39, ivlierelnaihen ghtewayh ar@hdaptda&ogs%t@m»&tiggar e
a comon, address in the «circuit-swtched network. 49. Apparatus according

to any offermationiraeL the sispplingemessages recsived ifeam Hist asepdiatedineivsl switchepand & at
| eas{s Ongeté%ﬁe! %Psélgdtré:srs]ésng) GHkClo (s%%c }he packetized messages based on the routing

information.

41.  Apparatus according to claim 40, wherein the routing information comprises Message

Transfer Part (MTP) 3 information.

42.  Apparatus according to claim 40, wherein the routing information comprises Signaling

20  Connection Control Part (SCCP)/Global Title Translation (GTT) information.

43, Apparatus according to claim 36, wherein the switches are configured to transmit the

signaling messages in accordance with a SS7 signaling protocol.

44, Apparatus according to claim 43, wherein the plurality of gateways have a common SS7

point code.
25 45, Apparatus according to claim 36, wherein the media data comprise voice signals.

46.  Apparatus according to claim 36, wherein the media data are generated by a computer

in communication with the cellular switching equipment.
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50. Apparatus according to claim49, and conprising a signaling transfer
point (STP) and a 10 signaling gateway associated wth the STP, which is
confi gur adovD3®EThange signaling messages over the comoRCTanmeni3oati on
link with_the gateway associated with the at | east one MSC. 51. Apparatus
accordi n87t o APBIAUSGCCARABE P §laim & 6gwhesgiathe selbdaranesyork sg\wtqhn@a@tconggggd one
MC is a el: aLn t L.anal i ssages_and. nmedi a, dat a
o be conySynubial’ i he SBEEL Ol B B RoERERER T Tt

nmedi a dahéwarlg ahd avherdin the akeywvalyb are\dafigired & ehulsParcaitSwiichedtdmauhit£Rad
l'i nks. 52, paratus according to claim49, wherein the common link is a

part of H‘thglgﬁ:%&mﬁw edviag npitarls switckasnf i gured to couple the MSC, via the
associ ated gateway, with the other cellular network switches within a
comon cé8.| ul Apparetiwacdorditg to Alapadd wheramahe dateyaysoshateai tomfhon\adéiesy in thdre
M5C bel onps.to.a férst el lular network, 20 and wherein the common link is
a part ofT4ts¥iehed B8HPBhed network, configured to couple the MSC, via the
associ ated gateway, with another cellular network switch in a second

cel | ul ar 49-net fpaatus pccngingriat tny af cloiml A¢-480 whnseiother belluler Bewak switchesi n

the co | riéstglﬁtjegst%élg%Log)}lggggcqi%?%gwé)ched networ k, and conprising a

cellular™s nessa “and a 25 SM5 gat eway,
associ at with the SVS center, wherein the SMS gateway is coupled t

dto
recei ve ZVE dAPRATAS 8SREUNE £ Rath 49.0d cOmRFISS AstEnabing, ianséer; poantt(REP Handa

coor il nioPing RECRAY &R0Aed BBt STR AR NREATIR TRMNDE woniing PAGLERL

packet - sgwer cleeebnimdmestkmutationdinRrvit the gatetay hisbaiatedaith theGaldagionBMI Gt er
(HLR) and a HLR- 26 WD 01/59969 PCT/I1LOLl/ 00130 gateway, associated with

the HLR, sywher ghpridl§ abdoRiifg & Wain i4g, GRtRInGSe gtg ¢ LaRiatldVAR R atTBRE atﬂf Z

fromthe HLR and to packetize the data nessa or transm ssion over
packet - sMiS((cihedapted tooselect &Gtai\pHehe atgnslirmpcnessabies gnd eedinydavd tocbatamwerd-odr
wherein the common link is a part of a 5 packet-sw tched network, and
conpri si 'rﬁi‘ﬁ cqmmany lipks While REher sigagking,messagss\and anqdiasdyta @rg trapsiprttgd byde MSC

gat ei"Bayzo@eﬁﬁ@éﬁé UM St dbg ihRS center, wherein the HSS gateway is coupled

to receive F data nessages fromthe HSS unit and to packetize the data

nmessages.f or fransm ssion.over he cket -swi tched netwark.. 57. par at us

accor di n%’g't 0 ‘éﬂ@ﬂr?ﬂ"s C‘fchﬁiénggé%éfal%giei tHe Snﬁ%‘HmIOP\r,\\@"iés‘Sa ap&é% 8t &
packet-switched network, configured to couple the MSC, via the associated gateway, with the

other cellular network switches within a common cellular network.

53.  Apparatus according to claim 49, wherein the MSC belongs to a first cellular network,
20  and wherein the common link is a part of a packet-switched network, configured to couple the
MSC, via the associated gateway, with another cellular network switch in a second cellular

network.

54.  Apparatus according to any of claims 36-48, wherein the common link is a part of a
packet-switched network, and comprising a cellular short message service (SMS) center and a
25  SMS gateway, associated with the SMS center, wherein the SMS gateway is coupled to receive
SMS data messages from the SMS center and to packetize the data messages for transmission

over the packet-switched network.

55.  Apparatus according to any of claims 36-48, wherein the common link is a part of a

packet-switched network, and comprising a cellular Home Location Register (HLR) and a HLR-
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10 packet-switched network, and conprising an Equi pnent ldentity Register
(EIR) and an EIR gateway, associated with the EIR wherein the ElIR gateway
i s coupl edovosmezrei ve EIR data nessages fromthe El R andreDipacksbi ze the

data’ msssa%es for t.ra(gsgh ﬁl on over the acket -swi tched network. 58.
Appar at u$? W@%Tﬁ??@m‘? W 9 %m&éﬁhﬁ"ﬁe‘@ﬁle Rva@éfrveaymtcn@plednmeuve #LR data

part of P?@gtthé risi | ul ar Ser vi
Cont r ol P0| n e(S }tggﬁmé/g??aﬂggs%agﬁr{’%saagﬁg ttﬁr tﬁaélsw V\?l%ﬁreﬁlﬁ
t he SCP qyad:lemwnclaedcmwpdred to recel ve SCP data nessages fromthe SCP and
to packetize the data nmessages for transm ssion over the packet-swtched
net wor k. s§9. RAdactordi pir{yn&f A&ihdsWelds Syhdr&ihiRY c§ Ao ThRtis taopa"?t of a
packet - swi tche net wor k, corrprl sing: receiving upstream signhal’

messages pwi@tﬂwgchedameku anddaimprisingra delielac Blohigl Subscribat sedvidaqussyl bﬁﬂ&ﬂa a
e data for transm ssi on over conmon

and pack t he nmessgge n

link in ?#éz wssgeme@%»sﬁw %&M genterpwhereinsth Fréisn“oaatawompngle@éo £9cqiven
59, vvhergsrsalgl@ eRg! g@g@ rding
to cl ai mb59, aWhrgr el é e ﬁrr%g i a Bgt? gnda/l@l glé%iezrggﬁé gatgﬁgeswge!%?p Qﬁlsn:'i}&? over
conmmuni cﬂtelpmk@tkswntchdnbnewbﬂm ar swi tching equi pnent. 27 V\D 01/ 59969

PCT/ 1 LOL/ 00130 62. A nethod according to claimb59, wherein receiving and
packetizng t hgpamasa@esdarRto dnfeofdMims SEW, Iv&l?e‘ielﬁ%@wmﬂlgn%ﬁ iPacket bEhng
t he messages and the data at a Site of the cellular sw tching equi pnent.
63. K rrepmifét-a\w@edmgwrk @mctm@mmmgamm qummans ildentitye Regivien gER)saaigen EIR

ket f th d t t t
Phe ees BYEBh Rt bl RS SR, VBeiin ens i 2acaiuas cotptblq {eryeR, fga
cel lular nﬁ%a&@’“ﬁ%ﬁx SRLIEIRE L] t8%pa J‘ﬁ‘et’i%t R 43GC Heddd ggs 10 GaRbiissidn W&?rtgén

packeti zing The nessages and the conprises ge€nerating nessa
dat a pacpatkst-fwitched aetsbaomke with the Internet Protocol (IP). 65. A nmet hod
according to claim64, and conprising extracting routing information from

10 the upstreAppsra@ifaktdBingRdSAYeT dAmSI36emd fWHRRiA ke 66thibh &hk SWatfal Ha
equi rrent and routing the nessage and data packets to an address

det ebiri nBEFker-gHitched newarknend edroprising ocellds. SexvivetCrntrohPoot (SEB) aod al $CP
65, wher galltcre]w:tiytzeassro%wtedn g’lth lrxé) EEBt Rerein t e%éfﬁ Sgat'é:/\.?vsajsz e coupled to receive SCP data

messages from the SCP and to packetize the data messages for transmission over the

packet-switched network.

59. A method for coupling cellular switching equipment to a packet-switched network,
20  comprising:
receiving upstream signaling messages and upstream media data from the cellular
switching equipment; and
packetizing the messages and the data for transmission over a common link in the

packet-switched network.
25 60. A method according to claim 59, wherein the media data comprise voice signals.

61. A method according to claim 59, wherein the media data are generated by a computer in

communication with the cellular switching equipment.
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Transfer Part (MIP) 3 information. 67. A nethod according to claim 65,
wherein the routing information conprises Signaling 15 Connection Contr ol
Part (SCORO el Title Translation (GIT) information. 6BCT/A.omdbizod

accor di ng to claim65, wherein the address conprises an |P address. 69. A
net hod a&8or difngethed @redrdingso oldimrss, whergin setdivingsandopaeketizing the S8Fsagtdrad s .

cormpr i st G EFRMeR ekl Rockesiind ik erbeBECHEL 8 028 4 BB Poifr,

accor dangwittiddeduiddniat i on 20 derived fromthe upstream signaling
messages. 71. A nethod according to claim70, wherein controlling the nedia
gat eway NPr IS Lt ari .St f : L1 j call
Gontrol Srot ool thalateddiE 18 itk &, and cobpfifine cLebiiRE BECANE Podtel e Bpce
noni t br edackeaswitchéd. nefworkt ot ganeavin, ngsgonsiot ab MmhéOmesshgs Phikets) iovalstrbatg
the nedi a gateway conprises 25 nonitoring a state of a call in accordance
with a tPIERNINGEISIsAeARIE deliresy teibr cellular seatshinglenvipgent he medi a gat eway
responsive to the nonitored state. 73. A method according to claim59, and
conpri si A¢ tr Anssthodi angotding paciani 3Bdwhessagacketizing tHatmessages andwihdedats ea
network (WAN) to other cellular swtching equipnment. 28 WO 01/5996

PCT/ | LOl)(’?fB'Ii%ﬁs goneraiing massage 20d Jrd; %@k%g’acg fﬁ?‘?@,wwé’reépﬁ?“tef g%ﬂ?‘ﬁﬂ?ﬁg t he
packeti zed nessages and data conprises transmtting the packetized
nmessages®and Aalgthed ageasding de|daima04, Sif comPprging euirpetingt routing kifermation fram

cel Iyl ar L9, hod accordin o chaim73,.wherein the cell.ul ar
SWi ti(;t#']l ntgh_rtl':lE \l%?%%ne ﬁ@%%léq%prﬁ Stgageg rggel dfdfr?’gté’% éF‘:]la?ra§Mgdé’E%?%fp% .Wgarroé‘flﬂg
transm t {HefflestdpR anaddk@ipacieds PASARIESs ARt ATBATRE tGRMg ikfbARAIGNL L1 Ng the
packetized nmessages and data to cellular swtching equipnment in a second
cel | ul ar 6HIEt WA Kethd® acdordRl 9 LU 4, Yrdfkid heAWeiflt it hdtn Bimbrises MRLALD
recei ving the signaling nmeSsages and the nedia data conprises mm¢c |ﬁg
ci rcui t - $vankfehBakt §MJBRB iinfgrmaviomuni cati ons between 10 the cellul ar

swi tching equi pment and other el ements of a cellular network. 77. A nethod
accordi ng7to aléhbd §eco‘1“dﬂ§l\/%% Blalh & 5C fhbrdlrPthe TVt inRGnBHGA E%Eﬁse@ CS‘TEHa'liﬁgs a
mobi | e switching center (M5C), and wherein m mcking the circuit-swtched
si gnB i ngonmestion GootacliRants SCEMMGIskrd TitlenT ksl atip rs(GHFE) infogmatiomyuni cat i ons
between the MSC and a signaling transfer point (STP) in the cellular
networ k. 68. A method according to claim 65, wherein the address comprises an IP address.

69. A method according to claim 65, wherein the address comprises a SS7 address.

70. A method according to claim 59,” wherein packetizing the media data comprises
controlling a media gateway which packetizes the media data in accordance with information

20  derived from the upstream signaling messages.

71. A method according to claim 70, wherein controlling the media gateway comprises
monitoring a state of a call in accordance with a call control protocol, and controlling the media

gateway responsive to the monitored state.

72. A method according to claim 70, wherein controlling the media gateway comprises
25  monitoring a state of a call in accordance with a trunk maintenance protocol, and controlling

the media gateway responsive to the monitored state.

73. A method according to claim 59, and comprising transmitting the packetized messages

and data over a wide-area network (WAN) to other cellular switching equipment.
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15 78. A nethod according to claim77, wherein packetizing the nmessages
conpri ses sending the nessages over the packet-sw tched network froma
first paskevi/smteway to a second packet gateway, both garewsyd/ohewi ng a
common pgoi,nt qode.,in the.cellular_network, 79. A according to,claim
2 tod 5 9 Gt or

h
S ey din: o avmenod atebreing to all 7L SR tradstijeing TR pRckefiéeeimésss

packet i ZiBEpHRS tAhimiBing! the patitnsdd MessIBI A atal daSthé Sllh@r %tém@édsaﬁﬁxﬁ&ﬂ
20 over the packet-sw tched network, ile other signaling nessages are
transm t matino/canmeon cellulaninatwagini t chi ng equi pnent over a circuit-swtched
link. 80. A nethod according to claim76, wherein the cellular swtching
equi pments conar mesd according ke claith 73hivigeit ehd edliulavBWitchiap dquip@esi beloigite ki ng
the circuit-sw tched signaling communications conprises mmcking _

si gnab i n§rst setilen retwpeh Andevhesein tranemivsE thedpagketizedr messagaysmdi data pemprises

cel | ul ar twork. .81, hod_accardi 0 im76,..wherein receiving,the
si gnal i néﬂarﬁ}sengs%lgetggcpgﬁ%tgg‘is&eslsﬁ%ia{}?rﬁiég‘isfogﬁgl"ﬁ??{gs‘??gdé’é%&m?‘ﬂergdecﬁ Eﬁﬁg‘é
wth a pegmﬁr%md}gd call control pr ot ocol of the cellul ar net wor k and
processi ng the nmessages for transm ssion over the packet-sw tched network

subst ant gl | y o Lnat, : Gal t : :

01159069 PeT] (L1 00 25075 g er Sk 75 WheRl P 3he Sngling indges
processi agd thieemsdis slagesomprises indrdckingadicng-switches sighaingoconmerichtions blteveen
signaling nessages, and determ nj ng a destination address for the nessages
on t p%@l{éﬂuléwmaqhw aquipmsnk andeiher-aleseenty of eellylas netearkon field. 83. A
nmet hod according to claim82, wherein the signaling protocol conprises a
SS7 5 pidt ocdl methad avdoedieg o clin déswhereinithe céliuddr dwitching i egeipmentdesprisat 2 on
poi nt code.. 84. A nethod ac ing to claim82, .and_conpri.sing,tracking a
State of MEPLS) itshifEe SOG (NBCle iy PAErelii TETHEKIBE il BIREHESMIENAT CHBAIE ng
the st at gofduhiBidHe SduitsEO MiRlihs Signfifle CARLALEHARCOUHEDD e MG 5P
and conprising receiving data nes aggs Poma "cellular Shor t nmessage
servi ce ¢ighdling tansfeppaikta(STP) irgthe kellubatnetwaksadges for transm ssion over 10
the packet-swi tched network. 86. A nmethod according to any of clainms 59-75,
and ¢onMPrRsi Ng mehed utaididaite cih Ja9herelr PAkEARS tHel MEsshiETRokPESds! @Ading
Regi ster (HLR), and packetrzing the data nessages for transm ssion over

t he packthe-messagsh euerrtbe pagkiet-s@iTched newydrb droac e firdipacket gateway 06 a stndpadi@t 75,
and conprisin dat a nessages | ul ar  Equi prment

i Vi ., 15 f |
dent i ¢y SHEHFS PO §aEwAYS haring A ToRBn Aoy P taE s flardiehuarkr o

79. A method according to claim 77, wherein- packetizing the messages and the data

comprises selecting for packetizing certain of the signaling messages that are to be transmitted
20  over the packet-switched network, while other signaling messages are transmitted by the

cellular switching equipment over a circuit-switched link.

80. A method according to claim 76, wherein the cellular switching equipment comprises a
mobile switching center (MSC), and wherein mimicking the circuit-switched signaling
communications comprises mimicking signaling communications between the MSC and another

25  MSC in the cellular network.

81. A method according to claim 76, wherein receiving the signaling messages comprises
receiving signaling messages in accordance with a predetermined call control protocol of the
cellular network and processing the messages for transmission over the packet-switched

network substantially without termination of the call control protocol.
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transm ssion over the packet-switched network. 88. A nethod according to
any of clains 59-75, and conprising receiving data nessages froma

cel I ul ar Wbr/sho@ner ation (3G Home Subscriber Service (HSS)/IL@md30
packeti zighg t he : t M SS| er the packet.-swtche
et vor k230 56 miH8d pCRIRERE Balel o, WARSH 5LAng M mb el RS K
recei vi ndediaborméisidagethe §igmiling mekddesatnSletdr@iidgdnt d@tinRBnNhddr&EPlor @
packetizing the data nessages for transmi ssion over the packet-sw tche
net wor k. mgdsages on the packet-switched network indicated by the destination field.

d
fg
gd
d

83. A method according to claim 82, wherein the signaling protocol comprises a SS7

5 protocol, and wherein the destination field comprises a destination point code.

84. A method according to claim 82, and comprising tracking a state of a call placed by the

cellular switching equipment, and conveying the state to the destination address.

85. A method according to claim 59, and comprising receiving data messages from a
cellular short message service (SMS), and packetizing the data messages for transmission over

10 the packet-switched network.

86. A method according to any of claims 59-75, and comprising receiving data messages
from a cellular Home Location Register (HLR), and packetizing the data messages for

transmission over the packet-switched network.

87. A method according to any of claims 59-75, and comprising receiving data messages
15  from a cellular Equipment Identity Register (EIR), and packetizing the data messages for

transmission over the packet-switched network.

88. A method according to any of claims 59-75, and comprising receiving data messages
from a cellular Third Generation (3G) Home Subscriber Service (HSS), and packetizing the

data messages for transmission over the packet-switched network.

20 89. A method according to any of claims 59-75, and comprising receiving data messages
from a cellular Service Control Point (SCP), and packetizing the data messages for transmission

over the packet-switched network.
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