; €3eVX6TVN System and Met hod of Siphoning Messages froma Mbil e Networ
to an Alternative Network Background of the Invention 1. Field of the @
I nvent i onwldhhSysfyvention relates to nobile conmmuni cati ons ggRGysoasR2
particularly, to the use of a proxy switch in a nobile conmmunication

network to inprove capacity and cost effectiveness of the comrunications
network and to offer a platformfor new nobile seances. 2. Di scussion of

Rel at ed Artsﬁédem.q]mmdsfs&smﬁr@wg@a ¥STEdh, "M 6bfle N&WSALt62!

arrangenent,’in which a geogra covekage anea” 1s partitioned into a
number of smaller geographi cal B&éﬁ&"&%ﬁrf%@‘? WK " Referring to figure 1,

., each cell s prefe gply served by a Base Transceiver Station (BTS) 102a.
Several BT3%4 ﬁ'—‘ffi (e JpvgnBght ed via fixed |inks 104a-n into a Base
Station Control Ler (BSC! 106a. The BTSs and BSC are sonetines collectively

« referred td as n Subsystem (BS) 107. Several BSCs 106b-n may
be aggregated into.a Mibile Swtching Center (M5C) 110 via fixed |inks
108a-n. The MeCThisanveatien rplates togpehilespmmuuiicasions atdh megse paticHarha de theonal

features t Al . ' . u I and
communi cat 5 Gt SRRl R B G bR o it S SRR AR TG
U. S. nobi | effeeeivesssk sf the lcemenunicationsometweprk antl ta offerneplMiéinafod naw@adtdlsay MSC.
The honme MSC js the MSC corresponding to the exchange associated with a
Mobi | e St afSTHR®MS); this association is based on the phone number, e.g.,
area code, of the Ms. (The home MSC is responsible for the HLR di scussed
bel ow). The Gat py@NsshiCor MitDR 0t her hand, is the exchange used to connect
the Ms call to the PSIN Consequently, sone tines the home MSC and the

Gat eway MSC are the sanme entity, but other tinmes they are not (e.g., when
the M5 is roam AY)ymodeppmehils gommunication sygtemsdave a hieRaghtical arraiganm®nt, in6 | s
co-l ocat ed_wi t C e 10 da.J.oaically. singular H.R is used in the
nobi | e net Wﬁ@“ﬁ?g%EEEK%F%SO%%{EQGa‘Fﬁ%JSg@%@W&WEO iaq—ﬂ‘ﬁnatéef{é)lfmgre used for
storing rragebftra@mﬁ&l abaseiss redIBr RBferinb iyl Gabh &l i peoferably serBibgf |y, a
nunber of radio _channels 112 are associated with the entire coverage area.
The radi o &Bastbianscgiver piafien (BEhetP2andeyerd BUPsl Bb-ncarapaeregated viadixedd to

i ndi vi dual ;: T YR ' tpf.ormation to
catabl i sh Lo [ U HBARNSiaof CEniiTRE (bOCERYGY TR BDS; WERSELRE TR,
i nf or mat i osoniigesaoliedtivetyanfepret t@as the Basd Statioms Bekystdin @S) ¢0At Savekal hi gh

| evel of abstraction, bile network sjgnaling .involves at | east t mai n
aspect s. cﬁécaéB@t-fJ 1PRY, BY daezegard @P@Mogﬂaswggm@éﬁeawr OuSehaiT e fixed; of
the networ §n Wish..2G ("2G' is the industry termused for "second
generation”) and later technol ogy, this signaling concerns access nethods

used by the M5 %e.g{. , time-division nultiple access, or TDMA; code-division
mul ti pl e accessThoMSCOM) actsass lgeatswitching exeliange (itinaddétionalifenirasite at i on,

etc. A sec as involves. the signal.in th ariou nt.jties in
The b | e mle BBy il e G et el PR RialE R BMB R E® 71
second par phdr neeweek (PSENY Ef(ethfe@htt@nRgrdupe. Vabéd ©.5ArBbile aétiverksPaete it MAP)
especially when used in the context of Signaling System No. 7 (SS7). The
vari ous foaﬁ%ncgpt@ﬁwqwéqaa@w@mpW@xMﬂé Bhahe S¢ois the MSfmuni cat i on)

ol ot prEPotfith LARE LKAl bBRERLARNE S MO SRS EARERE o 1"
Tel ecomunbasat onitise photde atimperAs.gqareatcods) of HeAYISh@@he hdafei MECrimtegpdnsihle

st andards, _such._as 1.S-41, which_is a NMAP nday d. Anal Qgously, the CCTT
and | TU hef® t%ﬁﬁﬁélsmﬁ%ﬂﬁah“énghe GetgiarRMRC, oa thpother I@ﬁmﬁw %&?Pwei s an

| nt er.nat | opals (YBGBEARIMSlcall @186 PETNOCORNRNEnIESRe ﬁhﬁ@%{rﬁé,&é Wiseebia known

, and may be und fromthe rel evant organi zing les as well as 1n the
literatur ethedemteway, M_S,C Bo tecsamSle@iA] biNGthd tifitels m\mummg,mnmmxs
esets " otihiping T vpitalfy, a Visifing LoLATh Hoghlr tVER) 118 RTCo-BedtedwiiTad SRS 2N

A\

110 and a logically singular HLR is used in the mobile network. As will be explained

below, the HLR and VLR are used for storing many types of subscriber information and

profiles.
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a cell phone or other M5. The M5 114 sends the dial ed nunber indicating the
service requested to the MSC 110 via the BS 107. The MSC 110 checks with an
associ at eqiovlaR3446 (nore below) to deternmne if the MS 1 Ipfrhsophisgyed the
requested service. The Gateway MSC routes the call to the |ocal exchange of
the dialed user on the PSTN I 20. The | ocal exchange alerts the called user
termnal, and an answer back signal is routed back to the M5 114 through

t he serving MSGrik i foreljas]y . Once
the setup is c%n%%&’\gc}luﬁﬁbg}gg{afl may ﬁ%ﬁleée%sas?sg%‘éfe;epiv@g{rﬂﬂgkgtgﬂas}’o Y M5 114,
(assum ng #rhat Thdmdoadhanels grepattamnéd owo ploapPETdiady alidvetePEIMdirdéual di al s

the MS's associ.ate hone nunber. At least according tqQq U S 2 .
St andar ds e TPETRAIS e PRL0 P TapnE JrPREAtOR 6 CHETSTIOBE W ay or
may not beyidi@e BRE an8hY taHy 1418 data iAAEMNEE bR daNtBhhReieh RestabfisHddR 118

, to determne which MSC is currently serving the Ms. This also acts to
informthe serving MSC that a call is forthcom ng. The honme MSC t hen routes

the call to theAbardatinglmeh levnleofs@swaqﬁgnmibag@mﬂimﬂ%@?ginaolcv!n%at
Sy Do o o ity MBef 6> BREFops R0 RS B RIARI A Lo Do e}EG 7 ©

channel s othe Béseork OWith 1G (fe316d thef iadustyasin esed feCRBcRIFEnSaieia) agdlachrt i ons.

These changes are known as "handoffs,” and they involve their own types of
known nessEe@legid this sjgealinggoneyras acsens apetigds e binthe M2 £.2.nidmpe1diyigion

managenent . " i » o . BSS.: e to

ser vg an I\}g}]lt@';é ﬁ?é%m%ﬁ,ggﬁ% @Slﬁ@gﬁe@r\%&%bgﬁgﬁgﬁ %S@I%ﬁlle# 581(1
managenent raditschaasels, hathehfieatiGatetmalk sddond hggect ingolabe signalingamébngd the and
other infornmation the MSC needs to service (and bill) c [r ly. To
this end, YASHEYSsgagties ihe ”c‘?r’}ﬁ% DNEBRAK; THeh A eﬂ%@%&&‘ﬂ?“&@é@nﬁﬁgsmx
Locati on i r 3 i ; ek EXB) t he
bl e T T ?@gﬁ%ﬁ%#ﬁ%ﬁ%ﬁ%ﬂ’%@%ﬁ% MoLE A plE b oM (ESN), NB

st at us, anekpttiellpBheruseaddr thercohiekbof HigmalipgSysiem Noi h@S7). The VLR stores
simlar informatjon in addition to storing an MSC identification that

identifies the t ewa C. . l.n. addi tion, ..under ropriate MAP protocols,
| ocati on update ?ggb%la&%g?s{ogplgpg@gséafa gfte}lgﬁgrﬁ&a?q{oe?r@a\{%?cgﬁgn%%c.18P$ Brmed so
that the heamnifeéad &fd recdiWdil ihAccotbarE Wadlvalioay&addagis| Foatiamplefthé t s users.
These procedures are used when a MS roans fromone |ocation to another or

when a M Electionies Bidugiriessporiatipr (B1A] apd Jelecompupications Iadustey dyssgaiationFor

exanpl e a i C it ot 4 sending a
ocati on upday neBletRE Ry o a0 Tl BY B-FRenll R MR BRdey 5% 00\ P
116 sends Anhlogaisiyg thelPORI EandelTs Rlgsdp defideiateriaRofdltapdards,vych ieGSM-114, and
the subscrjber profjle.is downl d fromthe HLR 118 to the VLR 116, The
VB 114 is YeMt ‘%IHCha’é@H&&P@aE)%ﬁfgﬁﬁta%d%@rci‘E%@WPnla Ruithesr sapdpdeis welle HLR
118 reques Mﬁld\%ﬁi{ b foudll Yoord thRe1BF Y bideiizhaibolfts BE Qkilla8 ik Ridrtute! et e
the data related to the relocated M5 114.” Figure 2 shows 1n nore detail the
si gnal i ng saade.ps Boster SIGNACING TN dELECOMMUNICABIONS NEBBORBY (Witldy AP98BC 110 in a
CDMVA nobi |l e network. The BS 107 comruni cates 3 signaling information

using the A1 interface. e A2 1nterface carries the user traffli e.g.,
Vol 0g tre o | TR EbRE Sl Mo b3 ARG AR e B PE NS st S S0
The AS i nt geélagioneor vEREMS? THeaMSAa4 gemBithe dialed wa et indichiing thekervice
circuit-switched data calls (as opposed to voice calls) between the source

BS and t herexsestedie theyMSGHkvia tie Bel07. Jihe dSG A 10 plecks withan gssosiatsd Y Rer s

grows, the [ .0 | o 1.S.4 %%g fqr.ces the
service pr})i/é) e‘?lgéIB Sfoglﬁg!’\%?%&lg%ipfg@%??ﬁ% '? ?gé\gids@g% y%‘l1 %:egﬁ??, o add nore
capaci ty, GhewagMS$C eopesatie 04l toatlecasxehape tof therdidled aser bn theRSTVEC2@r

depl oys additjonal MSCs in the ne‘itlwor K. Eiaé'her al ter n%it%i Ve, iag\(ol ves

si gni fi canfheinsl exghanggplerts the gadled pise terminal. 394 4B ABFHY DRERBIBNEdT IAUYs | e, g.
“data cal |l gyt ﬁshﬁﬂ,sll bht %n'ﬁfénﬁ f1q ¥b ok dYHeSsRE@ cost
ef fective aecclzcatgée t elghwg"prhl%narl y ggs]i gma%gl?ﬁvglﬁge cal | spé Inéhgzgrati on
of new ser td the M3.nOoce the sdvBTisi ompdetgd the zald dhayproasedasi bl e because of the
proprietary and cl osed desi gns used by many MSC software architectures.

That is, the software |ogic n ry to. provide the services.i easy
o add to the MELORIGr agrl ind VS TRF obm g AR el gl B e Wi
services. ) tRXBSPNRscrafiall HeaVIS \Wakddcn@edpHdRE nBibér. WE)eabtSacastd@jtdnLs. t o
route a data call to the Internet. Either approach - integrating
functionality into the MSC or adding a trugk-side adjunct -- involves the
MSC in the delivery of service. Since the new service is expected to spur
demand, integrating new services via MSC design changes or through
trunk-side adjuncts is likely to exacerbate network congestion at the MSC
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Under one aspect of the invention, conmunications are redirected to an .
al ternative conmuni cati ons network froma nobile comuni cati ons network
havi ng at wp g2/434i£ast one BS, at |east one M5, at |east ongPMmusRd at

| east one switch. The switch sends and receives signaling nessages to and
fromthe MSC on a first signaling Iink and sends and receives nessages to
and fromthe BS on a second signaling |ink; wherein the second |link has a
mapped cor ;eshend Haas g 158 Roulds iRl cehl'JB lthe NIRSs Shhd %jﬁﬂﬁ@ﬁ ﬁlawﬂfex’t\x}ggﬁo@
recei ved nessage I's a change over order nessage ( fromthe :

i ndi cat i ngb¢ thetont kervMgGhevM9). The MSUC dieu dntsirggatdsi the HilRs Blfgesletenminiee fir st

. signaling |link, d the switch n t.es and sends_a change. o

acknow edg¥EMSC iseutesisermediails This a0 ais temforsy (g spaings MY Cit 000
the sw t chedlPRebNIRINThE NG hE AEMEBISC YRS rOited (8 cAB GO sivipaliseg THenk and
. provides control information contained therein to the alternative

communi cat sesving M0 pkgesithe Biddvia therappropriete B eThecMSotspwadeand thg t he COO, t he
switch receives.inf.ormati.on fron@a bearer circuit corresponding to the

second si gRERPRIS $igRalifedmks PESFRIP: e i nfornation to the alternative

conmuni cati on network. Under another aspect of the invention, a proxy

swi t ch i ncl udespatigfalchlgheBSI09 andM8] 14@ay e6pperdidfo changh diangdlslor ecei vi ng
signaling nessages to and fromthe MSC on a first signaling |ink and

sendi ng anBTP&d@%.uf predad Jersrample, bagayse ofsignaheordiions. Bhese ebavgesgnal i ng

Li nk; whergi ‘ > | RRRP e first
l'ink. I\/Ess%déwl{ %?gﬁggﬁo#dﬁggﬁb%%ﬁ? ect s%@?&%‘?ﬁg’l%g& gﬂgﬁﬁf‘%ﬁ abr@ssage from
an MSC is sighllag. i ndi cating that the MSC will not receive signaling
messages on the first signaling link. The nessage interception |ogic also

revents the from bej f.orwarded to the BS an enerates and sends a
(F:) hange over ack ng’&ﬁteog(l@%g)m g@ﬁ&pbglgy%agyg@nt.gi %ﬂ%\f& ﬁbf ‘??E‘étggij@“g

redirect i OydRGhEy BERRYEIndUBIR D dde APHIRAEHe VS 1 PreagREOdiffaiial i ng 1ink
and provides control information contained therein to the alternative

cormmuni cat logationst Webiliyfroaragement seswesfbat the GatsapyiNBC hagthe sdescabers t he COO

and bearer_circuit redirection.| receives infaormatign from a rer

i rourt coPPEiatE P Eritar SIRC o T okgios Pind Wl bR g RS

i nfor mat i ognd, MSOEuselal Eisitiag DoeationRe gkt &I VLR) 116 an® b FHon® LedatibleRegiktetr i on of
the Drawing In the Drawing, figure 1 is a systemdiagramof prior art

nobi | e net @kR:11% i TherBLR is psed ée starecand getpeyoihe apabile pdantifigationyumsen a BS
and a nobi it.chi ar_ | IO Il twar k; figures
She i 11 usi T e e R nbeP (RP My B ofe O R prlle | o 2o
accor di ng hmompg ether tharhs e The WiLRedd18s Sifnilah tfoimagioh ii® Addifiorgi storthg dnl MSCr at e an
exenpl ary data_ pl.ane o roxy switch accordi({)]g to a preferred epbodi nment

f
of the invikpiigption itha F‘@%QEF% qhﬁﬁaFeéﬁaé(_éWﬁgbth ad %H&%@H’EOPPB'Q!MA& a proxy
switch accﬁfo@dc@ﬁéf&a@oxpﬁ ge;{{r%édﬁfég g?ﬂcrggl?&atmn r{otﬁ?ichtmﬁgﬁéiﬂei)(@:r‘fofleOQEatGA' B

il lustrate supplenentar ure a proxy swtc cording to a
preferred dwihodieMBC afifa mdtéleisnbseniberdmowsitipiloeatioh oflits msers.dflese pmaedures

S EEIEN R N R TN TS N
accordi ng 54 Rgisters itself to access the network. For example a location update procedure may

proceed with the MS 114 sending a location update request to the VLR 116 via the BS

107 and MSC 110. The VLR 116 sends a location update message to the HLR 118

serving the MS 114, and the subscriber profile is downloaded from the HLR 118 to the

VLR 116. The MS 114 is sent an acknowledgement of a successful location update. The

HLR 118 requests the VLR (if any) that previously held profile data to delete the data

related to the relocated MS 114.

Figure 2 shows in more detail the signaling and user traffic interfaces between a

BS 107 and an MSC 110 in a CDMA mobile network. The BS 107 communicates



preferred enbodi nent of the invention; figure 8 illustrates nessage

si phoning logic of a proxy switch according to a preferred enbodi ment of

t he |nventw@.2/4j4|1gure 9 illustrates software process archl,t(eﬁ ?

proxy switch according to a preferred enbodi ment of the |nvent| on

10 illustrates software process architecture of a proxy switch accordl ng to
a preferred enbodi nent of the invention; figure 11 illustrates software

modul e ar cbllcheﬁroqhﬁx@laus@ﬁm& heX PReEH8S, Phe Azﬁﬁt@?f%{cesdéﬁﬁééhh@&s%iafrﬁ'fﬂég to a
preferred embodi nent of the invention; and figures |2-14 are sinplified

ar chi t ect ufag.» mla‘gmaWS)th@twmﬂlmwﬁdg@mpw% q@qmc@gﬁm@sgm The

. interactio Cr fer f vention
R S L R T B R B
comuni cat oppsed 6l vmdwmﬁh&rweamesmﬁehﬁa@dmeeMe(ﬁbl y positioned between
an MSC and a BS, transpar ent" to the other conmponents, neaning that
neither the BS qor the 0(rgeeds to know Qf the proxy switch nor do, t hey

need to alter tKAgithe BER celfpites o the ngviher o subseriieseropst the cE’S@l@tﬂé"nce of

t he proxy &6 R "I‘Tx?s‘ @l e'\@ﬁ e f t
conventi ongﬁ t? lgnngera%er?t 0 1Ntcr‘l easggpgatdgﬁcr:egg} Bé oglyerst\%nsdtdg EWA aCI
many advantca@esysteme Typmally, soadd monsgapheityp thel sleemeqﬁrevdor@kls mommswmlcta m)bl | e

net wor k. For e tch he .used (

MBor i gi nat B’d’dl:’ M%E(?ﬁa?ﬁ }/Sf?dgllt %ﬁ! %fWW‘Hg gﬂtgeli 3tlt%53P¥et o an MSC
and (b) tojSRNndskRRifRhRNQREd traffic to the desired destination via an
alternative network, such as a packet-based network. Simlarly, the proxy
switch may be used to deliver conmunications to an Ms froman alternative
net wor k. COnseqNéqwmsﬁr S@bmlbyrsmmdmweéswmes gvaabealdy’dpdlead, and

I a1 oftepR 157 SetpE el Bl bR SES Sl SRS SRR Rk B ofied et 1

al  ow new pamatin daigned fsraioide@als. tmtégeatmhasﬂné@deiv@efs v@o fies MICks  For
exanpl e, using the proxy sw tch, new call waiti ng services rmryby

i nt egr at edC?IﬁPJécatffH’e)rﬁﬁf?iﬂfﬂblet’?é?%? RE thmpgan@tma% dsigaigps used
depl t 3
st o) oned BT SRt krchleliits SHay it Ind Wekhyd DR RieEa T to piclidt e %%aﬁﬁs 306

carrying u’sserrotbasyftb iadd mamdsMSG me Oﬁem astieth adjunchis upedroyprevidd aich ot her

trunks 308 may directl conn e 114 a BS 107, All control i nks
312 from BETYES-¢ RO EX o%ﬂ% E‘?‘Ft@é(ﬁﬁgﬁ‘h’é ap agjnckigirpwie adaty udes a
control pl éﬁ?t&ﬂghﬁ&ﬂeﬁ gB}c%ﬁ

The control plane 302 handl e

z@uﬁh§ %n‘éﬂ&ﬂ%tﬁﬁxt@the%@é of acmlﬁ'%'

t he |gnaI|ng traffic, and the data plane
304 handl esuak-kidehdiunser invalfés the MAC irhthe deliveicy Of:smvxe@t%mcet thembe sprvcey
switch. Under t referred rrents t he 00 comruni.cat es
accordi ng {5 extpﬁgeg ﬁs@ugflﬁrﬂ?ﬂqdﬁg e Semc%qo‘flﬁ%(ggﬂ%sl%} c}{aﬂcescoaﬁl?rpggh pl ane
302. For exafiRkRle adjuin€O5k egy&iéca@&bétalale@vdrpc&@mﬁmhﬁwm@yandtrb@uﬁa gnal i ng
i nks 312 bet ween the BS 107 and the proxy switch 300 convey information
accordi ng testhydSCaewmages0S Al interface. Sinmilarly, the signaling |inks
314 between the MSC 110 and the proxy switch 300 convey information
accordi ng SO Pﬁ Al interface. This situation contrasts with other nobile
swi tching conple ¥es such as the MSC or the BS in which different si gnal i ng
standards are used for conmunication on the different sides of the swtch.
The MSC for exaffihkinveatofrovitee systanas and metbods afangifiletchmnuminqatiex. bind

communi cat es_accor di ng. to SS7/1SUP o h% ol her H €., th% PSTN si de of the
swit ch). particular, switching operations are performed between at least one mobile swiiching

center (MSC) and at least one base station subsystem (BS). The switching, according to
one aspect of the invention, allows communication traffic to be siphoned to or from an
alternative network. According to one aspect of the invention, logic at the switching site

interprets messages to infer when siphoning should occur.

Under one aspect of the invention, communications are redirected to an

alternative communications network from a mobile communications network having at



7 Under ot her enbodi nents, the proxy switch term nates newer ingress
interfaces A8, A9, and egress interfaces Al10, All for CDMA2000 for carrying
packet - baggglod/faif i ¢, both signaling and user traffic. CurgempsdyRSss,do not
support these ingress interfaces. The proxy switch's data plane 304 uses

t he same standards on each side of the switch. BS-side trunks 306, in CDVA
enbodi nents, communi cate according to the A2 and A5 interfaces, depending
on whet her [ , [ ; [ r unks.

on, Bt Ner 0l 8 1R oL onk SERSEIANR S R EROEMELFIROTRGHIGITKS.
has A2/ A5 ssndeansd siceiwed yignalimgrimaisagdsas aﬁtﬂﬁﬁﬂhﬂMﬂ@oESﬁMt@ﬂghbM@]ﬁlﬂdzﬁﬂ coded
nodul ati on standards, on the other side. In addition, whereas all of the

" other enti $0d8ap re&ews%.meésqgéﬁw te%ﬂter%’t Pnawoaé.swealwdlée Wheriththehei r
signaling (B4 Nhk ﬁ&daeﬁl }ger re%g&tg AR FHeQ%Sich Qedelte whElEPL K) . i n

certai n enbodi nents e r oxy oes not use 1ts pol nt code and

i nst ead useseivheé npsiage 1a:a)dasgcovﬁra)rdaeme|ssagb h@O@ﬁmgths M$CyiedieatiressthatBy

i th f the. B d af th t de. f th
oy ot B VSR SeelC Sienaind mPsstes ctbe St Senaybg PR M RO Bty 1"
certain enpemBng schded ﬁlahgsévé?@t@kﬁcﬂvléﬁgé EUARRSIATDER DStV eeRra MEC

and a proxy switch. Several s may work with a sing proxy switch. Figure
3B shows afwtofdetepling e C&Ddb@t\@mtemcelvemlgmhnglem&agmthgtseqong@xgealm t he

N

figure 3a, némork.cReiddRicaOadrPhe 40t BNAdtEctiagiRe QO €Y sweicR rr@del\5§5§1féﬁﬂzﬂroﬁ I'n
addi tion, the data plane 304 @}/ receive trunks 306a-n from several BSs.
i

Unl i ke t heftaBYA brprsieircnit cerrespprdiag o thesropad signplingdink asdidiseetsdie fi gure 3b

al so recei %ﬂ i ng links 314j-k to multiple
MSCs 110j - n% %82‘3 sahle aﬂ{é%hg‘u?lg&é%”%ﬁ%&% configured to distribute
the | oad on the system better, to inprove reliability (by providing an
alter nat i ve pat bntler amthvs)lspeemf thoinyenticngde peoxy sivitels ntchﬂibs signaingtreessdge mat ch

a user s prof r odi nent . t t uses the d 0 f figure
Che" sy Bdiniloit e oG AHE LB me A ss TEvpst P 41 FBT/IE MISSPn iy o
rout ed to gh Msﬁaﬁ inﬂ‘ﬁﬂ%ﬁ‘&n?‘&% reQ$1vfnb€inéé§ es&)ér{daffrcﬁdl@héﬁ§ oRBRE&Ad to 8
merely being the géographical focation where the user turns on his or her

MS 114}. Thigsalthgtlmkeimhereirotihe mnbénb@aedmpp@tmespdndamcermﬂiettmst lird. or may
be configured into ser.s. p nf i t he te e
arount of - Mpssag dlefpiiuoRisdeRstsa et e o i Fed omag NG i TRA ot her

enbodi ment gdidafifg BaPié MYCHW ndRechife §i@ﬁﬂir@ﬁ1&da§d§ oh iz ﬁﬁ;aétgﬁamgemﬁl rected

to MBCs that are relativel y underutili zed. his fashion, system
adni ni st r afBe gepsage Buerceptiondpgig alsp mecweataahq)ﬁoprféme mngéow&ﬁ%ﬂp éaBdn

system undggg g&g?agees%ﬂts nds'h &Q{?%é ORp acl&%Ul oRﬁ rlie(g%%@q%kg 1 MEES that

provi de servi conel Stent grven Use e proxy switch

300 i ncl udsinaliitg messagé Redireamdpgis rédeives sglﬂingngemagelm senohd sigpdiagi ng on
t he rressage and the state of the system gerforms at | east one of the

fol | owi ng: 1Ak apfhproxides ﬁ@tﬂggag@tméptm thegein tQ thealterpati yoscommpricalion | n
the messagfetwrk AMrIHE HsSaglBREREFForPBERRR sk ¢8O, ahdb&er circuit

redirection logic receives information from a bearer circuit corresponding to the second

signaling link and directs the information to the alternative communication network.
Brief Description of the Drawing
In the Drawing,

figure 1 is a system diagram of prior art mobile networks;

figure 2 illustrates a prior art interface between a BS and a mobile switching

center in a prior art mobile network;



3. for some intercepted nessages, converts the intercepted nessages to a
different nessage and sends the converted nessage in place of the original,
i ntercept gy ppH3fpde to the MSC or BS addressed in the int gy §d:{ggssage;
4. siphons the nessage fromthe nobile- and PSTN-based networ to an
alternative network. The types of actions perfornmed in each case along with
the triggering events are described below. In many instances, particularly

when a nessage R L i ] ic. 4 ected to an
alternative net %v{gr K, gjtah%/ﬁ%u:sg)rét?é g&@"?ﬁ%‘%@%&%‘?ﬁ d@@%&@g&%ﬂ% n such a
role, the proxy sw tndtwbrit ddcbiding toerefespdeambddiments @f theridventibes t hat a
_traditional MSC would perform Sone of these functions and roles pertain to
mobi ity manage 4i@@§tﬁdtedﬁfeﬁehﬁ)leﬁ"§\ﬂﬁtaoﬂﬁlaﬁe dsm;sﬂon%smh &gotding @ams from
one cell to another, it my roamto a cell served by a different MSC, thus
. necessitating a handprferdemhodinment oftherireentia® t arget MSCs. |f the proxy
switch 300 has siphoned the nessage and the call/session has been directed
to an alternat i figura&tillostiatestrhelitytieanagendesitflogiaef ¢ proxg switnlagerdrding tonae pr oxy
swi tch anal ogously to hhedmg}f) ﬁ handﬂgg.v\oubd be managed by a conventi onal
MSC. The proxy swi t cRFEHATCEEORURME O BRS¢ YHE % ppr opri at e dat abases are

updated with the new | ion of the MS. Another, function of the proxy
switch pertai nsﬁgures GATQ]gﬁiqﬁgatﬁégP FTREMHALY FatP‘?SgB%}FB & proxy syilch accordipg  when

an M5 initiates a NegspgRrdRAURHblinR oEWiRahliibsessi on, appropriate
df [

circuits (channels) need to be assigne or this session. Depending on the

configuration o S: ééﬁf & -E{o It makes
such assi gnment Igglgﬁgf\o%%%tg%saﬁag“ H%ga ykg{)gﬁ\%(ﬁta?pgﬂg &3 %é%@éﬂ stggi rcuits.
Fi gure 4 shows an exprfdreedentbedimymeftheiinventiogh t he proxy switch 300 is
connected to several alternative networks, such as an | P backbone 412 or an
al ternative cir figire 7BasastdCFINTakd BEN countbrs offa ploky SWREH aceardingto.a These
alternative networks may be used to carry voice and/or data traffic to
desired desti nati onsPigffrred esborineng of hevpsmdonr in part the PSTN 120 al ong
with the costly resources of MSC 110. Alternatively, these arrangenents may
be used so t hat figire &ullustratesfméssagesiphoning logic kha pfoxy switch actiofding tma  net wor k;

for exanple, circuit_traffic.fromNashua, NH could be backhauled to an MSC
in Valtham MA. O, tﬂrggfr??gf"@é’dﬁgeéﬁo g‘%%‘f?ﬁg%‘i’ to other networks. For

exanpl e, the |IP_backhgne 412 communi cate with | P voice netwarks 418 or
The I nternot 41BE0RS IPHTASSGoBRBIEHENS HEMUHTRALAPE RONEAGERIRE o o an
al ternative network BakdraQMuolmddtbe{HEBiveAlofe- 9., fromthe signaling
messages) and voice or data fromthe bearer circuits on |links 306 nay be
sent via an al { GE0aY 0y AGIbHwad broiRPAERINES 6 SYCTD LA HEBLAYIRN S and
to maintain tranSparency, preferred enmpbodi ments o e’invention provide
certain core functi oaptdaféryed ehitwdimers of thedhvemtionf aci | i t at e si phoni ng of
traffic fromthe trunks 306 before they reach the MSC 110; facilitate the
injection of trffired1aNidrates 4oftwardoduledrcliitdcaire of der@inBrbraEsdsf afpaetyl i t at e
transparent operation; serve as buil ding blocks for_ higher_ |evel

appl i cations; and/ or SEiigRseerdgie toa nrefeptdepbodimentfthesinventinng dde f or

mobi ity managenent in the presence of a proxy switch Wen a M5 114 roans
in a network, sfigiteal?1fascagplited arehiteetisall diagrams trathowanesspgediow and he MS to
i ssue | ocation updat reglst. i notifications as the M5 roans from
one cell to anot her.g"?h“gis‘%l’ﬁ"gaist‘fé@a&%“'recei ved by the MsSC 110 (via the
BSC), and ev |1y, the VLR HLR conplex is updated with the new | ocation
of the M. Bﬁé\%‘zz)refy"fwnstandard procedures may not work in certain

enbodi nents and system states of the invention. For exanple, the M5 may be
involved in a cpfchertdadimbbaatedobf M8 envehfodovide aproxyvdidheind g nicihs €d by an
alternative network) yet the M5 may need to issue |ocation update or

handof f neY¥sdbersof im@ mpbile eommuryeaions petyyodqhbhf PraRY switeh is prefespblyhe

i nvention ' il nt. o A r it .descri bed
w th ref or BRI ofsch ¥y SRR L BPlufn O o df BB, Hdpn g
handof f negraagéthestheBSombe MSO©nrdds eo Bfowl 0f7th praxyswitch xgr dovheg hedd, t he
proxy switch 300 determ nes whether the VM6 is currently involved in a cal
505. | t halutheisbehayior pyinglenality hecauge)of therrxistence O HSPFORKSWICH- 300 al | ows
the | ocation update nessage to pass through 510 to the MSC 110. The MsC 110
t hen updates 515 the VLR 116 as it does conventionally. The logic flow then
ends 599. If the proxy swtch 300 determnes that the M5 1 14 is invol ved
inacall, the proxy swtch checks 520 to gsee if the MSC 110 is involved in
the call. For exanple, this nay be done by analyzing state information for
the call (also known as a "session") maintained by the proxy switch. If the
MSC is involved in a call with the M5 then the proxy switch proceeds as

—_— . 2 1. P y" 1. r r o o



If the MSis involved in a call and the MSC is not involved with that call,
the proxy switch 300 intercepts the handoff nessage 525 fromthe BS 107
and, usingvd fysynformation in the handoff message, conver tggqdi@sasiof f
nmessage into a | ocation update nessage 530. The | ocation update nessage is
then sent 535 to the MSC 110 and the proxy switch updates its own | ocal

dat abase (not shown) reflecting the change. This | ocal database serves as a
VLR for thmspa@Xiie BSidn@MSOGpaaleds tl@da:l dodoniyéRionAlll @ i priram df teadistendt Bf does
(since the proxy switch at tinmes needs to function akin to an MSC). The
proxy swit B8 PBOXY $HEH- sends an acknow edgment message 540 to the BS 107.

. The logic flow then ends 599. Procedure for managi ng suppl enentary features

in the presence Fols j r.ef i .

i nvention, an Némr(r)élgl@e usa)?/l‘()%x%t& F%ﬂﬂg‘ﬁ%@ﬁﬁ%i@%@ﬁ%@g&;&%@%hﬁg i dle;
f ox exanpl mobiltieetivBrkreljorieaalnpky theipréxyeswdahanayrbewsed ) ¢abiphohdS-i s bei ng
handl ed by an al ternative.netwark when the MeC is attenptl to, deliver a
call o ¢ reiHaRe G mMBLcALTN-as oriide Sesek beistsned I TSI BRE pr oxy
swi tch 30054 Nd 6lBRorle@ Haffid @Mthd AsFeduBGinhlich WB aR altSHGivenethdiabuchns aUSi NY

this logic, supplementary services, such as traditional call waiting, my
be provi depadsgt-based petwoyk. 13imilarlysthe prdxy shtitch onayrbe usedvof dediver of cal | wai ti ng

and ot her new services na bui It on.this cqre-support funct]

Ref erring ?Odn?“flﬁlﬁ?té@szo %ygﬁ‘)@d’ﬁj%ﬁcﬁ?pﬁ n\’iﬁ@ﬁ(- SC%F “68@%%’5%?%@2% W&l pr oxy
swi t ch 300p§TRMedoneceVfaybEQivoidee, dﬁﬂ@lwlﬁ’ém& bwiictiehf behifdso Mieddie het@orlaot t he
M5 is involved in a call at the tinme the nessage cones in 602. If the M5is
not busy, €apasity erst piestivelini t ch 300 al | ows the MSC-ori gi nated message to
pass through to the BS 603. The logic flow then ends 699. If the M5is

busy, the proxy <€ 1 I i Wgkyhandl ed
by the proxy svmmtsatlzaﬁﬁtgcﬁlf Eﬂﬁg{i‘m%stvﬁdg (%Eéeé?%rt béi%%g?%@ nt%ﬁléljlsc%?tl Jﬂ%may vg

handl ed bycanmahicsiisredeivieesrte baprdvidedrio et metwork. Hoe exunoply, 1Buigtthdipforge fi gure
4) in which case the proxy switch needs to handl e the call akcting akin to
an NBC, t heViilhR§W g8kl &vaitisie serviss ynavehe 1pegsgdutoghe mopHe BERJIRTS 1 f the call is
bei ng handl ed by the proxy switch but not by the MSC, the proxy swtch
Intercepts 605 F@Gr&% Ehé&@éﬂéﬁ?&el*ﬁ@dépﬁ@ymé}ﬁ@_fr ﬁg%@rsﬂxﬁtcﬁ@_ﬁo,tiﬁ%vﬂiéﬁ @lﬁcept ed

message into a feature notification nessage. proxy switch 300 then

i ssues 607ptokg sWiseh GORismpositivhehbdtweemibs g 7tand BS MST Tk Osnlpbs subseiral
transm ssi gn .t he NS 114 ich w | e used tq.notify the user of the
neon ng. oM SARASEV e B Sl be SFutRE oty PosySnbd iSimdke B (o
the feat ur 8o @y tire@tly ane® SIS CANG RGBS B7C It bardio} linkio31 X fAémBOKY7 SWi t ch
acts depends on the application using this |ogi If the MSis involved in

a cal | hantrainaisatprexypgiel 308n The PEyistiteh | q%é@ﬁoarcgimneﬁa%an‘éadasa the
VBG then bilfie B5PEsoRMolhhsla 6 <ORafP 1 Bl Y 363 fhafs o thesponse for

such a st on W he particular application

i nvol ved. dipaalinigitoafifi¢, andlthe duna plang304shdndles all ehesusehtraffic\forcthe thaks may be
built upon the above core function. If at sonme nonent in time, the M5is
i nvol ved iPPr’c‘\‘REJte‘ééﬂ&'QPB‘BWFFWI olving the alternative network, and a third

call arrives for the M5 either fromthe alternative network or the MSC, the

proxy switch w fhqgi th@PEeférfEd%ebmyf&nﬁﬁhle pRoxyR®litch 380 ko nRhtek !a@cordinf;
application. For exanple, in call" waiting applications, the third call

woul d be rtouhedaras sigralingmsotogeltancoth sides ofitheepnite! plane 30k skoriegamples f i | e; a
comon optiopn i.s to direc || to the voice majl he sub iber. A
sinmlar | oﬁl?lgo‘?‘gmﬂtféau‘?ﬁe E%QB %& ?‘?LP?‘}Q%Y 3%%%‘%#‘%‘&?%%?&@%8?%‘ tl!ﬂﬁ?g Wﬁg t he
MSC, and aaddihe préxd! wifth300ended infoi@atén dccordinghd tid ISe63uU0Y/ &1 WREKfacengai N,

t he subscriber profile dictates howthis third call is to be handl ed and

this 12 Simidsslyethesignalingbinks By toheeap by ISl KM the Bey gWitck 38houl d be
noticed th .5 1,51 I A a [ ' M5C and
2 third caprsy inOEeRy e B AT S hB satdb AR Bl Ll
det erm ne fiobilé e@itching cémplensssutivadthe MSC bhihs Binrwhicladifferdnosigealargpl e,
flgures 3 ancios ar bed for cmimunication on tha diftorsaresdes ot e switth The'PIsc for
example has Al interface on one side of the complex and communicates according to

SS7/ISUP on the other (i.e., the PSTN side of the switch).




application. The logic acts as descri bed above through the acts | abel ed 608
or 609 (notice that figure 6B starts with bl ocks 608 or 609, as opposed to
600) ; tha{yg @vsifiough figure 6B hel ps describe a particul geraiaphigent ary
feature like traditional call waiting, the initial acts for this

suppl ementary feature are those described with reference to figure 6A. If
the logic starts at 608, it nmeans that the proxy switch has already
detected that t i S Al W it . i i ndl i ng
the call, but tggd%%&ﬁ?gh{r%?wﬁ% ’\t{%ﬂgo of‘ﬁiltté,h tf eﬁ%trg%)géy%\?\n%ﬁhﬁdae?a%r eady

i nt er cept eA8cAP,|andeguess irserfacosmAfll 6,A MSfor CIBVIME00@ thricheping phckerbdsedt ur e

notification.and jssues the featyre notifi ion to the BS. .The proxy then
" receives atﬁ%ﬁlcg?oé]:"é’@fi & s IF'og'é"EF@ﬁngs% LAPRRAT: tHESCBRE™ S der ~ t he
call waitifpgrgpgl ication logic of figure 6B, if the user indicated that
they are willing to accept the call, the proxy switch converts 615 the
response to a nmessage indicating that the M5 is accepting the new call from
the MSC. The prbhe/piowy swiclgedatatplanei304 uses the sameatiansigrdscmteadh pide 9hthe to t he

MSC. At thj.s. i j hi th "t hinks". th L
ordi nary c%ﬁ*&'?;%éffdggﬁln{(i%ﬁ/&geé ?}Iﬁ‘ gm?’ga&lg@fssQ%ﬁwémgﬁtgeagcgﬂa}fhnéﬁ %hl%g?ﬁz to the
M5. | n facind A6 ideifiiRs,akp&RliGNGEwhEtht ity datl, tespédii®elys Brbeing dagitedion Ng t wo

calls in call waiting node: one call being handled by the MSC and anot her
by the pr oty taiks. clikewise, MSExsidetipaks 304 g desame nterdacepeln ¢oatragli the.  The
proxy swit L t . ] [ £ (This
st stop VR AEAS DB ol el hech il [ YRRy Ol F Ol |
not accept motlylatidrestpdaxds dnohye other sids. out and never gets to act 625.) For
exanple, the proxy switch 300 may need to park calls froman alternative
network so that. the.accepted | L, frgmthe. M5C can..go through t.o the NS,
The. ot oxy swi t clf AGEnEReeR 8 i SHes e Lis) TLp GODURBH O CURIpES own
notificati Rlnf &AL WHEM théi?@i‘ghﬁlﬁlg'\(sp@lﬂﬂcddﬁs’%é 86ddSas uRiMBGdcMifiBisGX YheSW t Ch as
needed. For exanple, the usér may Wwant to "toggle" between calls being
served by rdtworkpbinlcertaingmbodirpgnis theaproneswidthitllOdoes Toigisp its pying ohdecindmay
need to int er 84 et i}rln SihesRanse t.o arge one caIL and cognec.t zarl]ot hetr to the
user as par't oot Ut RPN ARG I REBEERILITECY Bar #Y &5118 the poin
notificatigjues of the BIGMSUT] dftad 8N Poirk BEdPoP U pEityl SHitdiRMamp@@néyPos end
this type of response to the MSCif the MSC has nultiple calls (sone

par ked) i nthepxygwitehdsfasditated.o t he MS. \Wen the call ends, the proxy
switch 300 sends 640 appropriate billing information to the system This is
needed so that o [ rd g\?{éég j ender ed
not invol ving tgg&?\ﬁﬁ&?ﬁgg%g%%?s’?%%ﬁ%c(hl%?ﬁgx?n or R%ﬁeg%&?ezw%ep%{ and send
to a bill i MyGysiteprodygpeiicts SeverahBSs mpy swwdnwith iasinghnptosgswitde pr ovi der

usi ng the system Most service providers specify the nmanner in which

billing infor ion js to be collected,, formtt n elivered. If _the M5
114 1 8% nvol ved a7 By Mgl pERTR geb YR AR URY FerlSimeT oF it 0B by ¢ e
MSC, and i ﬁletpﬁﬁcgmch%bﬁﬁéy% ift cBRBRatioh ithth@Bded dnenvisda 108 10f.hen the
proxy switch 300 may be configured to intercept 650 the feature

noti 11 cat | Bhe prasohglane FEAvE e DB switsh 306, 1eshe denloyramt oFEEBE FDMayThe
feature nopif.icatli i | ock | S t BS,
and conseqtiehtt SN BEHEAdEe-h oy BTERT BSS 101 Pt TR SR BB M oo
the feat urmaﬂ@éciefvbctﬁmkgaomﬁﬁagﬂsem Bb o clnkikd the depleyment of figuie@at he BS. The

logic flow then ends 699. The MSC does not get a response and assunes the

M5 does nokowist thedenlewnent of figureib) alsorreervas@nd sends drfeamationissignaipgcedur es

to ternunatg tHiss 1 vainge mai |l of subscriber or plays a nessage

. stating thfé&ssu éi}(ﬁgkeﬂru“ﬁgemlsa%saﬂloggl e. The call waiting application |ogic
of figure 6Bis limted to handling two concurrent calls. The sanme general

approach may beTkxdepiolaoert of figmet| 3bnmaynir @nfiigared tewdistridutesthe dvadeal the wai t i ng,

to handli | tipl Ils f 't t] twork. . to handling dat
ol e and Difedbelir o TRpine cHERR Y pRYRTA A BEIETE Btk Han SHOnRol n ¢ he
presence OfroRidelseri¥ces Whdt eOnsHi@MRahstcP b QSR B Hr6fle e Wndkr dri¥fentvdiher@ib@genent

of the signaling |links between the BS 107 and the MSC 110. Under these
pr ocedur esysesherdephynBst effigurh 8BIMbE suistemaraysherontiguigd sp gt sallsfegmpeer | and

Namber (PR ERrtIe e B PRl R R R St e SR R WPl T 8 T

| ast nmessage sent to a peer and the BSN identifies the | ast nessage
received froma peer. For exanple, assune ghere exist two signaling |inks
SLCO and SLC1l between Peerl and Peer2. If Peerl has FSN=5 and Peer2 has
BSN=3 then Peer|l knows that it has sent all nessages up to and including
nmessage 5 to Peer2; 14 Peer 2 knows that it has received all nessages

- - = o ”~ - —1 . I N~ - —— — % a e xR . o J



Accordi ngly, under preferred enbodi nents of the invention, the proxy swtch
provides a new formof fault managenent. Referring to figures 3 and 7A-B
conj oi nt | wo §M@4Aroxy switch creates 705 one set of FSN apdrRb;cR¥Nt ers
for each link to the MSC 110 and one set of FSN and BSN counters for each
link to the BS 107. Wth particular reference to figure 7B, which shows a
single link arrangenent to illustrate the concept, the FSN BSN pair 787 on
the MSC fo ] 7 : ' ' Y

conventi on{a[lle?éilgg%ﬂrlgglg#?ggd@ SEJD ﬁ%ﬁﬁﬁmf o%; ﬁsﬁ%}g%gégéhésgﬁthlegn 1611% 'ngedgedged
(or "ackedddtemmintionkmsyeberbased 88 StatisticabfmotiteringSE;mayeierconfiguted rgkia wdee’s 15

but t .of the BS.. Th i.tch 300 J | ud FSN / BSN i 788
2nd 790, PROfrd8Y t SRifieuring HARvHER. bl HheBtefdOcatEh EPdsia mesteges B tF ni
segnment 78fkomhy 8E rédgeed?rmfder%m& eMbefthehQVRE Brdxyawhieh Hh ;be%hﬁgjrg@sé racks

t he nunber of nessages sent and acked on |1 nk segment 785 out of the proxy
swi t ch 300thabowkls @re dieeckado MICs thet ark Irelatily wndgilizgd.t Inethis fashiono sgstgmct at i on
that the val ues for pai 87 w |l eqgual .the.val ues f.or. 788. For .exanple, an
VBC ress agRintsRis PRk bedetpibin e S B et ior Siioh Sierh oy o
of normal pagxentnt. t BhddRbnCealld Y BeGUHRE ¢ RESTRithat pRWvide Sepvibds@okéiftent he
message, the FSN val ue of 787 should be one higher than that of 788. In
addi tion, WHBAgIYe user'@REde-ati on that the di screpancy between FSN and BSN
of 787 and of the FSN and BSN 788 shoul d be equal. For exanple, assune the
si npl e case of I . ed at
proxy switch 303%%116?%27?& %?ﬂrﬁglr@?%a%&%ggﬁtséﬁ%? @Egﬁg%ﬁ%ﬁg&gg%f‘% é%gg’ed

her ei n. Théepghding@palncyesshge’ &l the klatelsf thasystent, ipbrfodnerae 1éast @@ of the

acknow edgg}(@gnt received at MSC 110, but there will be no discrepancy at
pair 788, %% no nessages are sent to BS 107. As nessages are received
at the proxy switch 300, the proxy switch intercepts them and updates the

FSN/ BSN pairs ag Qjabdel BRAnERMRINnaltbrel REHRNISY of WStaalre3R iflBle8hdBagbl> a COO
nmessage fromthe MSC 110, indicating that |ink 785 went down, then the

proxy sw tch 309 ij ﬁ;egggﬁégs%gg@get%gﬁag%g@gngggsdoes not allowit to pass
to the BS 107. The i ncludes the BSN information of pair 787 and

identifies a ney lghnondilerpihessiRk, doifert ﬁltéreg)t&h sdsdsgngeover to.
The proxy switch tfied. Gt %ﬁ alPT OXY
LN [

. Seeard'sE té@z’?on% & frlellse ?@4 fr
switch and the BS. % ?orre f L NR h K s
sinulated as folld ; e gg yes a@\%t?ﬁ%ﬁﬂ (:ié% gsalégf)eﬁ%cgﬁ |1%)en1 fercg gedélrl]e&gﬂf e MBCs
send out nessages called "fill in si.gnal.s,” i re receiyed and the
Feceiver then k -ovgﬁ%nzﬂaeiwgagséﬂc’ﬂa gy b PSR BREHED afces not ger
a fill in signal i%HIEVERL¥PK-ed Iength of time, it assumes a break and
sends a nessage. .So to_simylate a break, one enbodj nent of the
Cnvent | on RBEIPPRY doHENS BATIATEF -lrb%é&aﬁrﬁ?r&%ath U ATBEHIEIVALS §55 not send
the "fill jo.Shdiwdlow. and. hence signal a break and cause a COO to be
generated at the proxy switch (the nodification being relative to
conventional MSC). The proxy switch generates a COO nessage to the BS 107
wi th BSN of paiIn mag; insgnegsppastichlaty when 8sikissags fromean M8 114 is siphaneighdhal COO

nmessage whj,c nt ai.ned .16 i nf ormat | for pajr .7 Thi s new

" or e ¢ niregefiisHRERA TP aliort @ ool lpd PosfRler o miad LBNSE

enul at ed- by pk @i udhi aWold, theSprox PSNial fulfEB)the Elsongilaeatad réleIhpses a new | i nk
(not shown in figure 7B) which is used to changeover to. This new |ink

cor r espondgadigonal MG syaytdpesform; fpme of thesefupefions ang ralgs pestain tehmgbibittind t he
. Lfi ] . i.th th
M5C 1 10 ;Sgsﬂﬁzb%ﬁ‘f&#] 'gﬁ%ﬁ@”h@ ldgg%%rf% r@&ﬁmg %?;Ozﬁ S{r}%ﬂ%g Er'o {Ij_%ﬁerb%ll @(?‘m%&ﬁer\’\itt the

new COO ne IS sent on an € proxy switch 300
t hen wai t smhagtroane 4 edbseresl by {diffefenc MiGUiladgecassittingrdnadelf Béteén tm t he BS

107, and generates 745 new nessage. e ne will contain the BSN
i nformati o?P"(S?e%'Qit?‘fg?@M%Césl% %W%W?@?@Bnﬁ?élp R PRSPT F¢788. The new
. COA T's senta1Qlsib® nbdWeeldiredted B anl&iferRiivd Vet Ghent the Rarftff Hal td B¢ and

t
receives retransmtted information to be sent on the new link fromthe MC
and from t men®®d bauthe prokyiswitch emalogeueiy\e thei way hbamdptwanhd he mapaped®y at o0 t he
respective dest nat| or, handl ed. as. it would.be.in the.ardinary course of
hings. (1 neruanngabbiRG: s P narifg: preje REtrErarng Bresdit fudbint: 881 - he
logi ¢ fl owysdksi Wil the new location of the MS. Another function of the proxy switch pertains




Under the above enbodi nent, the proxy switch relies on the BS or the M5C to

detect breaks in respective signaling links. The break in the signaling

link is feygesyas a result of current BS architectures; i.gpuihifsfheaks

are needed to create the necessary events for COOS. Under ot her

enbodi ments, the proxy swtch may detect breaks, and in response to such,

the proxy switch would mmc a MSCin relation to a BS or numc a BS in

rel ation t@, theM@onditm 68 AEEEOT) AR | | 98RO melsRAORIGBgased on

COO nessages leJndern certain eﬁ%og?%ts o) te é"‘?’%ﬁé’n%&n,mﬁfe&g‘? Xy SsWw tch

may dynam eakivycatlsessian, appropréate tinauits yettaenelsieneed enledf assighedfortitesessiohi ng (or

. Si phoni ng) ssages Lo an.alternatjve netwo see, e 400, fiqure 4).
For exanpl DODEiG: o fhE BRBS N ey Syshan F e 6T sBive tpaRyy stiiden 300

noni tors t hfked §idR labdighrRaieiatddudly ik WayQontéifiohSINIBY 85igmk dRAAs € Of

system bandw dth {e.g., reduced signaling bandwi dth translating to reduced

system bandwi dth). In one enbodi nent, a Change Over Order (COO) fromthe
MSC may be used Figirgd shoyraan exemplasy denlpyypentin whichyiseprogy switch 3@&is t hat t he

bandwi dt h r i ' [ unt ol ff ink.is
revived anégﬁeﬁ g}[ (?: peslsell\é? é%%l‘etélveglgé‘k&gg spﬁg S %fg@&@ﬁo&g ,41?%2%?%%@515% tch
300 i nt er peett-baseDaemdriad 14, iegger diffgreayeintier! IThedelalternative @etvdirievmapbe”
traffic to the MSC, and in response, initiates traffic siphoning to an

al t er nat i vESSSPRAITK velsh AR/ prdpts Bakligdo gdesined destinatinns while 3v9dingm Wheepr ar y

logic in th i 1 t &8Yh ; swi tch
croat s 808 BRCPEEETN PO UR colPlEREe A NSOHIP, Meflby il el
and t o t heaB&hgefiéntsEaghbamesed agehat aramit tfafficrcould bB8Backhanlnd v g diffeesht and t he
sequence nunbers are updated .8] 0. accordingly. If e pr SW tc 0
deteot s 81808 EEPTEEtRYS cFrubitie Hoge et Mol Gebidelibaiasto

I ntercepts;i Wthﬁ@%ﬁﬁgeoéiﬁ%y%ﬂr BloR3d BPtorRbiQWother h&wASKS Fo?eizfi'ﬁplg,gfhel()?- I'n

this instance, the COO only reflects the requested changeover and does not
i ndi cat e t lRbackbesagismageommonisate vath Rywoice netwonls 48 osthe tuthrm80AL & Han

generates a. ssage 825 with difi] SN nunbers for C.and, sends COA
Tessnge Bail G EHRSRREDY0S: whb RIS LHre D ALE e P B Gh s
created by jifb@ndtoaXy.gS WohiCthe ighblht hbBa@sP aREwdiforfatd RSHABEeardticiichi®y t O

t hat descri bed above. Thus, the C now believes that its COO has happened.

Conmmuni cat PBARKSFvInAY he Bt wisen alemalBOIdWa he BS will be | ower as a
consequence of the changeover, since one less signaling link is avail able.

However, though i 1 C may
be inpaired as g‘&):g E’éﬁﬁ] ﬁ%%%%ﬁg@%%‘ﬁ&éﬁ%’%?s nﬁéﬁ%&%gﬂ%\%? Gl b%l]t%%er%éﬁ t he
BS 107 andeimbediptentsyof shd ingéntiddProddecdrtaimguae findtioddiy. dhe)cpresfondtcinsmay t ake
advant age of .thi s, context by siphgning.tr ic to an ter i net wor K.
Accor di ngl ¥ACilitfig s R&Pgé\%ﬂa{fwéf‘ﬁ?’ﬁ?e S?SéL?‘%@@’F%Fﬁ?%‘H&ﬁgé ]1\‘ll§r traffic
generated f{ihiiee BfechbAler @Ak RBIARMKY 368 A alte {IRIVE ndwR kR Biciliyes of
alternative networks” that may be used to carry voice as well as data
traffic frtanspaidBt opefatiee ssrve agbuildinghloeksApr hiphertleisd epplicationst andddre t ypes of
alternative networks connected to the proxy switch) then the proxy switch
may sel ect SYHROT I8 "HPVEY PERHEP e net work” based on the type of

conmmuni cation, e.g., data or voice. In initiating the siphoning, the proxy
swi tch W | lPreseditefor Siobility Alakdzeienna thepressdedf 4 prauivtrcicer t ai n bearer
circuit traffic to appropriate alternative networks (as will be expl ai ned
bel ow). For exawphed, a MSel 14Gdimamsensohyrkd Stondmey plocediey fod tiobiityv t h
information extracted fromthe signaling nessages. The siphoning of traffic
conti nues MmAnagamengregaife thoMSdn issanlecyianupdaig priegationmestiicatiens andhnt ai ns

the FSN, B i ] : BS
107 are’t s RO Hichy Bl ARGTBREE, THOpAdlY nCPRATANGS MIT 110 il B, 55
mai nt ai ni NS eandSMemnallyBHN YHR/HER sompley iiigdatadseistgths nbwdoedtibe ofMie 110 are

.intercepted 850 and checked to se& if they indicate thatiJ the MSC.is again
-1

ready to r &% Haweyds e stapdard peecsiwes Ba¥ ROt Herkrin cerain embadiments aade £ "t he
COOis ac N [ l§-‘:’1€1§ : r itch
i nterpret sgﬁgg@%gégr?e@gﬁqﬁ atlo%"hg&hl\%‘%ﬁl ae?’\tagal rﬁﬁaﬁanai 2&36%%%@ tIﬁée?/ﬂé)l\%wof
traffic andotuwdelths MSE @ . anedeing handled hy eu alternitivesiephankp getl the S may

traffic. (If the i § not.,a changehack nes , b t ..anot her
changeover “F@@dﬁﬁ%&f‘%‘c‘?%@e %HFB&?tgﬂesstaﬁﬁsr Sfaﬁgﬁls EB%@FN%HF& %?%Wﬂ%r

si phoning of traffic.) If there is a changeback nessage, a new COO is
generated 855 with nodified BSNs and sent fp0 to the BS 107. The nodified
BSN are the ones mmi ntained by the proxy as di scussed above. The proxy
switch 300 then waits for and receives a COA nessage 865 fromthe BS 107. A
new COA nessage is then generated 870 with nodi fi ed BSN nunbers and sent

T gy ey p— . .M R AN A A ™\ N N g, o " Y Y e



consi derations. For exanple, the alternative network may provide QoS
guarantees that nay be considered by the proxy swtch logic. In one

enbodi meniyo @/BlpAQNi Nng is only at session boundaries. Accopgihghy4ssk a call
is to be siphoned, it is siphoned at call origination. The description
above was prem sed on the COO being sent as indicative of network
congestion. Under one enbodi nent of the invention, the | ogic described
above T o1 giHheHRchfios pRARI mgbilify AMRRLAGRIBAE i thlplRG shikh luSERRISTRN"

| ogic described in refation to figures 7a-b. In this odi'nent, every tine
t hat the prafsrgneip figore3@0anget eongoi@BO fromthe MSC it perfornms the replay

~ logic discussed above. COO nessages fromthe BS, however, are al ways

treated as a br in. the .signali link, .and repl.ay [Logic,A rformed but
0 ai phont ng. _PRAdeiioe WaRier? Beldplh meies R Rehfl i MBS o R bRl 1o
I n SS7 net ywitks3002tHe pr6x W HcHCIDORIRER Rikrfes WHethee e S eflcuentlPimliepcauRer s
call ed "point codes."” Consequently, all the BSCs and M5Cs wi || have uni que

poi nt codegall F05dE Sty beh1avewd ing call, hesrthginrexy switdheldBralipws disnt ai n a
destinatio ' , { 0 t i and an
originati ngbcgtgéﬂr}%pd%%g“g?ssegeg@,p a%ﬂgf&;;%h%?og%@gl‘g Ctlﬁg' Eg%? ld;/{cﬁgfrlced t he
message. Mepdutgesd SThoVLRNE 6BSG does thevebbhallly0 The addis flowitidréids 599.f rom t he
M5, additionally request a bearer circuit to be assigned for the call.
Bearer circuits_(which carr ice or data re jdentified by Circuit

I dentification @dEFeEIOE‘EISE}tPg?éSQﬂE)%P?S @?%%S%ﬁ Ll is dnealveditpa el thére proxy
swi tch, t NBroRishiicf ERs SR the MKRE L IWis R oMRETIn eI FRBRLARE s
preserved for~all nmessages. This requirenment 1s conplicated by the fact

t hat whi | emepire dofic bhenalyaingstats infermstiongfobtharcell (alskiidvon asi d Tsessiariszpar ent | y
traverse fromt.he BSC to the MC, . ot circuits. emanating fr t he BSC
w1 et cPREPELR R ARRURERD- e SFC S PNt eteHl Y B ViSdhe Beor such
ternmnati Ofiﬁ)x?léﬁ/it% PiREeBRR iBscribedBbdve UNeeptING tAis Sinky @hﬁﬂ@ff'rﬁés@%@@s far

di rect connection between the BS and MSC, whereas other trunks 312 connect
to the proRrsssedihrangh taghe M§6UEI0y, under preferred enbodi nents, some bearer
circuits are pre-provisioned for direct connection between the BS and the
MSC ("pass thro i 1 L8 )y N .CJ j i nat ed at
the proxy sui t of 0o SIS R dhbyel inARAURE VIR RO L IGHL ki BaE AR O

nor mal opepixiy@witch BEO vitéicepy the bndufB mgssaid1 825 frpMmalaBL € 0T iahd,uising thor any

calls. Wien siphoning traffic (as descri bed above), the proxy switch may
assi gn a sinseraiien én fehandeff message cqpyertstherhandoffnesspge ip FatioRtIPHaet he
appropri at t : qa‘ﬂﬁ i I i voi ce or
data on thgltcggc ré%tl)'trm%fsgg\%\tnlq bg&exeﬁ'%e\géeweggﬁg\%? 5_%2%\%?@31&%%2{361 may

t hen be repobxfyswitch hpdates itson loaaldlapdssadoshoivn) saflealingtha@hange. Rt fopak,
accordingly via DACS 40 epsure the consisten f .informtion at the
VBC | ¢ netbee SaFos i Bkl obIRE B wesmish and bide Al Bh e HOBARHERPAGY ¢ he

i nventi on, vaR&eWpdikcd e pEXTRMitcE ¥EHR8 ReASRSMActidIaki fo S BbasELat the MSC
and marks the siphonable cifcuits as available. As a result of such action,
t he MSC wi proxyiswitkh BOithen serls agiacknsavledgment measage 5@ ta be BS 1. The logic

al | ocat ed t he %bg\or k will behave |ike a conventional nobile network

(i.e o néﬂgvrerqhen endrs]

Procedure for managing supplementary features in the presence of a proxy switch

Under preferred embodiments of the invention, an MS may be busy at times
when the MSC believes the MS is idle; for example, the MS may be busy with a data or
voice call that is being handled by an alternative network when the MSC is attempting to
deliver a call to the MS from the PSTN 120. To support such a situation, the proxy
switch 300 provides logic for informing the MS of such a situation. Using this logic,

supplementary services, such as traditional call waiting, may be provided by the proxy

11



| acking a proxy switch). Wien the proxy switch recovers, the network
managenent system agai n accesses the Cl C database at the MSC, but this tine
mar ks t hewgig@henabl e circuits as "unavailable". It al so apefgRESELe Proxy
swi tch dat abase and marks the siphonable circuits as "avail able”. These
circuits will then be assignable by the proxy switch as descri bed above.
Under sone enbodi nents, the siphonable circuits nmay be marked "unavail abl e"
at the MSGuapgl ‘MYRbIGPA&Y fcﬁfﬁx_stobgalpfv%ﬁﬁgm bftr héWw SerPicBImal bE BRI BR t hat
the proxy swtch gradually gains control over nore of the Siphonable
circuits. doge buppditefunhgondepl oynent of figure 3B, the techniques described

. above need to be supplenented. In particular, to handle the deploynent of

figure 3B, the prax wi.fch nee to Lntercept nessages. framthe BS and
change o nt  coNeetag P Reffs DUl Ruilh FERh SRR PR S AR R
i's done at3(D B&SSheOMSICCVH], thefprétydikitcdr deteymin®e ahett@r bAadt thdWISIieinvapeting to a
new MSC may be determ ned at session boundaries. Alternatively, the

r e- mappi ngitfepllpbthediree the maspage cpmpains6QPs IfFhgVIP Ay patjpusy, shendh@wiorE, when a
e Pk . ' ,t . .
squt prent - S j0088% SPOSCIS G APRERGR: 1o s TRARNTGADBEBLTRILEE |

on) to MS@owitientends 69%0r r espondi ng poi nt codes. Hardware Architecture
Referring conjointly to figures 3 and 4, preferred enbodi nents of the proxy

switch 300 include control. pl ane 30 nd.a data pla . .The control
e i oot utes. 1 e fhsie Bhdso el wRatdR e Db e MS sal be

sof tware. f@ledakand bt’b&? sWRER 8hhof BYRHe MSE; ftﬁfreﬁ%ﬁfé, fheahn hfay HEhRRIISd Ve to
commands fromthé control plane. The control plane |Includes”programable

si gnal i ng lpnardaltefmatiye nePpatk 8oB@cled &0 thelpirexyf svitohFesedieguBy 4) imrmdich case deei ve
th i | i nf t.i f th i i | i 12, 3 t f
the init abony SRUSLIRY: RrrfiThe S &eRArP ap MSCLBF Ripd He S SRR G ng

and term niat inBghapdf REkdURR. ENtht BEl & i handledibykbe prody ewittlobitindgby theder
programmatic control, the message information contained in the signaling

nessages. WM¥e therworpskisduinierrepsAPditimcalkirers theMSEd] 10; ard eonyerds 6¢fhe ar ds

cause the | ' Jgpe: Yl : o ssor card
(oo’ | Red AR Bl PRabRe BERARGE el el PAOBORIVRIE RN GEFT D
responsi bl 8see 60T dierfigatag: mutifichtien hessagd oB8 107/ fodkulisbquent PansnEssidnctb the
response thereto as descri bed above. The control plane ichonstruct ed with

passi ve faWiSt!idewbichinl beasedio notdy thesereof themgpmugcally dhe graxp svitsh

cat ast rophj i I i i i ei ved by
one-ai de ot Ay Resgo s TR (BN feakiPpo S ERELh AR KRET, VPl
control pl acerdimgly.sHolvehe proxy switeh bgtp demads ar thesippli¢ation asing dhis pigane and t he
BSC and MSC nay conmmuni cate as they do conventionally. The data plane 304

of an exenpl ary. i.ment .is.sha in.fiqure 4. 1t includ 02, a
Voi ce over |P agglé_ Shrbvﬁ’,lvei lb&céﬁlpﬁl}d}ﬁdn%f ﬁhSRr%dﬁ?deﬁwve%?%W%ﬁ% af
term nat e @adiAtLY the MIARhéEthwBIdsS)switeh BREs e h@ionb09 ededkified @8a redpshsa PPP
termnation assenbly 410. The various assenblies may be packaged on one or

nmor e nodul ¥ suchrastmpCThisgtippwill Jepend pa theepariagulay application gavolvednks 306 and

term nat es . 1 nf 10N IV - 1.L1S voice
and data o?llta? ﬁlc?g gl %lt%{égg Brbggg%evsﬁlgp gér}-ggg gfcl)&rt E%R{j% rbUE lh%%}g%%%%g%ee

connect ed fuactusl. P 404 and the Data term nation assenbly 408. The Data

term nation assenbly 408, in turn, is connected to the PPP Relay 408, which
inturn is in cgnmmunication with th PP. ternynation senbly 410
Mor eover . t he dli@hSQTEMOTIFRY NS, UBscMSdS invElyed g e tals Fom mediingthe

circuit- baﬁfe@ndaﬁwe(&ﬁk &d%: thirdl SalPASKBALY: tid MK dither Porf tifd difeHtiativéSC i n
anot her regi onal network. Al of the data plane entities receive control

commands f nawotkhe tboMIG|thgprang s8dch wilbdigesn thinthindicall peper tholbgihifdhe i s used

to carry informati an accordi.n o H. 248 or .Medi.a e ntrol. Protocol
(MGCP) .~ ThEPP #4790 FOL AT »1n gﬂtﬁ@“‘&% ARRL HP‘%Fg?}e t&‘?& ﬁ%@%"%ﬁg BedPWPH he DACS
402 how t opd¥ifitiuslions dontuikRAah Ge subi@ibet profifedh cOMMTR dptiod idio\d@Rct A GAlL

circuit fromthe BS 107 is mapped to an output port to one of the
assenbl i esto thegoico majloif thehambpaiber. A gimsler logigiis isedtid iedMS dpyelypd ihisr mat i on

to the var] ssenpl t i i i Ian cont ai ns
cont rol in#agirgrﬁ’r)g IBngglhd(,gﬁt %%fsgggﬁéﬁgﬁ*%%aﬂl%q‘é%ﬁgg}ge@g{%g{&l%rag?éljgg@vuesed to
create desibrkabpAn, taddiisstes pasild ditidiys Hdwethiéohirdaall éontolbg haidledandhisr mat i on
wi Il then be used by the VolP assenbly to deliver the voice information

received fromthe DACS by packetizing the jonformation accordingly and
sending it according to the appropriate protocols, e.g. RTP/UDP/IP. 22




The data plane is constructed with passive fault tol erance nechani sns.
These nechani sns ensure that on failures of the data plane, the trunks
recei ved o @gyfii de of the DACS will bypass to output tryghsyeeangsted to
the MSC. Thus, if the data plane fails the trunks are bypassed across the
data pl ane and the BSC and M5C may conununi cate as they do conventionally.
Software Architecture Referring jointly to figures 9-10, under a preferred
enbodi ment 1,418 fGIRREEDDy ﬂ%gﬂﬁc %in&Wiﬁalﬁ?fﬁ%HBﬂ% be fofitdthARNAE RS B 0CESSes
and connunlgatlon procésses. ¥he sessi ol manager processes I nclude a Proxy
Sessi on Mamaghied (P8 cBBbotniavel vidgrtbe B S arsha tiad &gl arr{(VESkYr theOMS, thiEhe
comuni cat | rocesses incl.ude SS7 ssage dl er 7 lr),,902 a-n
and 1P Nos Y i B esmnelffiernins dhE BER  REHE nindbiiGuctn” b
session managers include |ogic for managi ng and handling call sessions,
wher eas, the nmepsEgQnip)digares 3iandloBlnjdieH Cilludtkatd @ BtdnijflaryRas R The
nmessage handl ers encapsul ate the | ogic for handling nessages so that other

ers . : g
sof t war e daelicaen. nEedogis akisaideseaibpg skaygdhneuglythepgts dehelad Q98 §09 Si i | ar | vy,

the sessi 0@%@3&?{}2@%&% R violes @ﬁlr%oﬁoés #@?@d‘t@%@ﬁﬁl}tﬁnﬁmu t hat

ot her software suc nmessage handl ers do nee noWw sessi on

fst ate or tﬁguﬂei@helﬁ%s&ﬂ?d\&pﬂrﬂbulmzmﬂplbgﬁﬁgﬂdfeamw hlecisaittioral eallr\eﬁiﬁn%si bl e
or accepting incom ng messages and _sendi ng, out goi ng ,nessages. T or mer
accepts anHhedBitghacts adns H@P??é%@é%?aﬂ%ﬁﬁeéhasct S peith refkeprian {9 BEUFhe BS
107. The | ghter SS7MsgHdlr and | PMsgHdlr accepts and sends control nessages
to the data plane. The PSM process 904 handles all calls or sessions that
are "flow through" calls, or non-siphoned calls. The CSM process 1002

handl es al | t helfdh¢ lagicostarsseas $08is metast thatrthe proxp gwitiphasrebudadyf detépped that pr oxy

switch 300 such,. the.CSM nrocess 100 rovi,des..much ,of .t e

unes tonal eSS Bitoivg St a G BE 3R G s S Y RiafeE afeal, il e NisT W Bot o

l'i ke an MS&: s PRIGS ASsroky SWitdHigis BReadidterRpRARAD rddResE HoaNBE MIOM t he M5
as if it were a BS. In general there are multiple M and CSM processes

runni ng si eRvepthesl iptonfoanire beiifigstior ardigsues Mredfeature notibigaiipn tofee B&cessary
scal ability,a rfo ce. i L] r provi ded for
ol over e PEpD Thoitel R ina dielebb S oa s ISR R SEERRT AR, .0 s

904" and CSM 1002'. The purpose of these "prinme" processes is to provide
failover for ot BadeRBdtandaifiSllapplicacios &pic éfifiguse6B i dei usenindicatad khaPSM and
23 CSM has a 'shadow' PSM c/saﬁSI\{;q 1g)rocess rovidi g&a"shadovv' coverage. In
case a PSMhsY atesyilingioaccent the call, thebrogy F‘@gf}g?ﬂi‘ivﬁﬁs BRFSBANCLEBM  process

i s desi gneg,tQqb ARAVRE tﬁ&?@Mb?%%&%%t%% atﬁcé RER 28N ﬁBg{tﬁé e t 'Phélpﬂasa%e 9, as

si gnal i ng messdges arrfve fromt MSC, they are handl'ed by a
SS7MsgHdI r s@cka3(f) them issieséiRO dhe exnverted mess@s7toghe iMdhis peidt inTthisre i s one

SS7MsgHdl r _assqci at i.t h.each signali lin Q, or.f th oxy switch.
The SS7 pr! @fﬁ@e g&c\é\dsé’f%n&ﬁegﬁfé% A %?ye r%‘@ilssta?w @%& r%a‘?c(t)%/rrati on
fromthe spgiyaink el FRSDAIE tHeQMB d Binfact, Yith tAO héRpiaARTMBe FW bAID i whe ist 0

whi ch the signaling nessage i s passed. The SS7MsgHdlIr receives the nessages

and assi gnEecaivine fogallp ingall waitjne mode eangicall beiag bardedbyiheMP 6 apdhprothels sage.

This refer 8{/‘ ghge @g&?&itéﬁ .”fh%ep%)} 1Echts?até fg‘ff%%fsft% t%b&ﬁgﬁgg}rﬁ&?&ﬁ%@hat

pertain to ongoi ng *cal”l 7'sessi on. € assi gne ererence
nunber is qaisUGLSChE MSOATK with stitiag sipfatnearcalls YEhie tast stepisronly leadhed iBfeor MSC
(e.g., the SCCP protocol_stack) which then,urzles that reference nunber in
al | ~subseqarcorpicdhesall af the urar dif 1Y apeRpé itc e Praxy<esis HmearpAndiig¥ehahove
processi ng ami] XSM Q4 Qanghs duhe
nmessage. |ﬁ°‘%%a§§g§/‘§?§g#, tﬁ’éﬁ@@g‘mﬁﬂﬁg neegi tﬁé&poi ntbcode of the
_ nessage or aligmatiernetwerkseltieat e awcéibdd cdibfrornshealiStéantgedhmupintathaMS$ ode. For
exanple, a_table ma ed.to store.such._rel atiponships.. The PSM 904 t hen
ot of m hes ThE By $iist S8 e dntPicep 6ARHY SRS Eht GRS REne Beres BRgned. I n
. one enmbodi FRRT the M Snd'RL&FHTBMSO of ﬁr,osf?g@itl@y aEXRAEA RG ckBRpREhEuS& Option
field contained in the message that distinguishes between data sessions and
voi ce cal | saylwanatiotthggle’thdtweémentis beingiserved b ihei mebileandithe agaativg exani ni ng
the calling and called party, nunbers t.o ascertaln i ot e.f%Ry! e phone
nunbers. | HW&E Saﬂh? ng(?rg%%{)jwﬁ?c’:cﬂ%&erggttersrﬁe%g{l %eotﬁ Piag( &n%cfe byz1 exani ni ng
the cal | i ngomet shouibethe uBerds tpast BF i dcf of intereplihg Rbsprehyfehmse chosen a
Vol P service provider. Once the determnation is nmade to siphon this
call/session, the PSM 904 passes the nessage to the CSM 1002. If a
determnation is nmade not to siphon this cpdl/session, the PSM generates a
nmessage that is used to send back to the MSC or the BS via the SS7MsgHdI r
processes. 24




The PSM processes 904 may al so comruni cate via an internal protocol to the
CSM processes 1002, see, e.g., figure 10. The internal protocol of a
preferredwaydpp@diient is stateless and text based. As stat g ARQYR3s¢s he PSM
deals with those sessions/calls that are non-si phonable. Once It encounters
a session/call that is siphonable it passes the context of that
session/call to a CSM process. The CSM process is responsi ble for handling
all calls/ i t # i L at i Dat a

Bl anc via S0aRAa0R Aot RSl the fi0Ry SN TTMEEONERLMA Bt O ot ey
Control Pr cispeok Yo theSCnf the MIC hacihinltiptdt calle (swinet faek ddpMtaniingiSMopnent ésses

coniron et s . ooy
network | nieedViedn Sathemh! fepiyenich 200 setes PAT bt e Sk “Sentis he
nessage t OjrfGigndtioR t@ aRlsyansl This sl ded QS theXBERR is billb® aRShrield Wien under

. CDVA enbodi nents, is responsible for encodi ng and decodi'ng nesSages
accor di ng s&vichearg ggiRredmopinyebling thh MIE.aThe maokarie whinhtheinfadetios is

responsi bl r.h | i th S e .and . recording . the state according to
the or ot ockre dpg Rty by Sy s 88505 0F SRR R anT b e RG0S
signifies asikgehasysbmt Mést@micbi#)ﬁﬂ'idlﬁid%eciffiﬂie atied GOWhicH BHligg at € machi ne
nmodul e 1106 includes the |ogic for recording the state and inplenmenting the
st at e t r angifeimation istipbegoflpeied, dprmagied ayd delivgred. 1108 interacts with the
external nobility managenent functions of the MSC arid is responsible for
obtaining and u i (Wol= e i . SHPSGHI dat a.
In a traditi onapqﬁ)ts@y%ﬁggﬁo?‘??rﬁqgég iﬁl?ﬁ?%ga?{s\{&éﬁ{ed@% I's '(tfl)E/ilpepg)rgl |y

co- | ocat edtheiMRACt &rel iKBE MBBanditsecondvacalbistitendadifor the D43, therf the pedxiyon

rofile t hat e cyrrengl nan n ithin the ar.ea covered t he MSC.
Mt onal Fymeh A0 s e eShhemied 1RGPy i e feants 20U GO0 fracstke hst flsms
Locat i on ReRHAf is(@EbiRedtbathe BSN0HI %e@édm&*ﬁ%ﬁﬁ%ﬁ&ﬁ&?e[g% i¥YhRcieddessshoned”

in the current network. Typically, as a subscriber roans and enters an area
cover ed byfrpmebmassedeton&ﬁSeeqld@gnsqumMﬂespm@mdswn%@ toftht MIYE t he

subscri ber and,st@res it in.the (local.) VLR Wen.th bscri ber ro out
of the ar eHORLYE PRyBaie b8 fiate hofiiubp MeSast S5 kltfed Hentver] SR, <
subscri ber Bgr afi Il@%ié SloWeh&t @fdls 699.CTIRNBTRIoH: hE1PePi YespBiis lafd hituiketHer oXy
switch acts as a client of the HLR database, requests subscriber profiles

from the HMS fens nelwaRitp KRoeivewbcallo AFaci MBE thanausgs sandsedproserluses ohe pr oxy
i tch, y g ' i ract |
St o1 SRR 68 ol koGake AR RS Ronbertr pl R SR SihE Al Abi RO

subscri ber &.yna?&lable. The nedi a gateway controller (M3C) nodule 1110
interacts with the data plane 304 of the proxy switch via open control
protocol s, such_as 248 and MGCP. . Upo eceiyi, an.actiqn request from
Phe 15634 st at Soneahb AEngaaR T gk %ﬁ@%@iﬁ@f@%ﬁﬁ@gﬂ%@@me_ in H 248
or MGCP prg§RaRknd @1k M end @i nglnéﬁ?a f}acdhn&Pbed Skictded tdRandBRE Bfbréhh ONS. N
one enbodi nent, the so-called TDM Voi P cas€, these action nessages fromthe

MGC 1110 t twe tadlsdert callpyaiting,itpbandliog mipld salls foommae alternpé@esaiepeoikntroni ng
circuit (T .tradffi C,at (f\n.i n%iless Qﬁrf, and to convert it into RTP/LJDP/IP
packet s an8ing dpia cally 294 YQlr oS diReikSr ess ports. Thus, in this

enbodi ment, incomng circuit traffic is packetized and sent out as packets.
Thi s enmbodPreietuegot fuliendnaeendnin trlpraened ofeproxcabitcd, and transporting
them as Voice over IP (VolP) calls. In another enbodi nent, the so-called
TDM TDM case, t Beand4sd ptdckduien xibifol feultifardigémerlofitr sidlih@linlesiwesn nconung

circuit (TDM_traffic at _an ingress port and switch as circuit éTDI\/p
traffic outheddS AV anglthe Mo 10. Under these praswdurgsnbihitheBE ppd MG arsic i s

g . 1 4. Swi . . . K
Bl gures. 12 ETyeha i el eb G HeBoRhdth b0 RISy EhE St be ARUBLL.
ar chi t ect uedleddheBoramd Sduenés Number &FSH) usdthetBackivant Sekjgenca Numlser

interactions of the_software processes in response to sjignalin ssages.
Bearer cir &8N Q‘E%Féydfl‘ﬂﬁg’&s Fl}edﬁﬁtwgﬁfse’%tﬁ%aﬁ’?ﬁ&“ééhef %gﬁthlf’é‘t’%ﬁgg‘eof

sinplici ty}asMﬁE Q¥Etecei¥ey From! rg;kfléele._ F(S]‘Setxﬁ&gfe?aégflm%!ﬂferg %ﬁ% steaiRg RRgSSes
are shown for the sake of si Icity. Figure 12 is used to show the control
f 1 ow when 8LG6wndSLICIteswegdeed dndiReert HPekrloms tHS&N=5SndPeet2chas BSNWSC 110,
and to show a _"Pass thr call.' A pass through call is a | L, in which
The broxy e e 1ot atal dthas Sens afl aheshager bp o e msSedie S Rt Rh "Wt o
the call is to be passed through for handling by the MSC 110. The proxy
switch 300 is transparent for purposes of {fhis call (though it may alter
poi nt codes, for exanple, to handle re-mapping of MSCs as explained with

reference to figure 3B). The BS 107 sends 1205 a service request (such as a
CSR) which is intended for the MSC 110. The service request contains a
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assi gnnment request onwards to the BS 107. All further exchanges relating to
this call between the BSC and the MSC are allowed to transparently pass
through tRkeop/gsyr switch until the call rel ease nmessage. Ther6ahlizdc8! ease
triggers the tear down processes in the proxy switch. Figure 14 is used to
show the case of a "siphoned call." A siphoned call is a call initiated by
the BS 107 that is intercepted and re-directed to an alternative network by
t he proxy i t : I l..si.gnaling is to be by the
pr oxy sw t%géran Otv‘J ﬁgh%ﬁﬁ%gg%z&r%@ nlgesﬁ%rs 4 rt(gﬁl?aacmglr%ginf’ﬁ?féa%eﬁ 0 ¢6e]d by
the proxy swakedhd Pdeel ESectdduchertisak] #0&r1 desBaCitage OFEEOEder (t@0Yed for the
. MSC 1 10. The proxy switch receives this nessage and assi gns a uni que | ocal
ref erence HRSaE9EP (o Bearhrequagtingfiger 2 khehapgs ows ta NOSL@{]%W{%@SHI@I@FW@C%S 904

for furthe @ﬁ% r LNCOER sage
, and using tt ﬁg - %’1%5%{2&%@%%&???%@%@%3%%%&% ;ﬂﬂ:dgfﬂle;ﬁ rgnmﬁgé t hat
the cal |l i baded upopbivhdnisSng awssages tansheaxargpbmiticicFarakhmple, inghdabsiephoned
to an alternative network, .the gSl\%transm',ts IA%S éhe nessage to the CSM
process 108Ptanggnessgges #nd dneqd ibosiianymiftedtokeehdnave i ke a conventi onal
M5C and issues 1420 a channel assignment for this call, assigning a trunk
bet ween the BS agd fhitBerdRhpR| 861RidRE ah IRtaREOW et Beeht halTBNaNAE!
assignment is then sent 143g to the SS7MsgHdl r. The SS7MsgHdl r process
transmits BSBE6t Reas2 bhalSNES and B§NmEnAlsp pssumesthatdhere oret e siiSiabing lihkt t he BS

it _for traffic.. Th M al d et ta pl
T e L ohind Rl AL G P BB SESEER% BTSRRI Rl P e
directing uétettdd b P EThIC PEErD e COO3hSskAzeRinchRkBIT VRaR2Ndanel and

directing it to an_alternative network. As explained above, in one
enbodi ment inchulesits BSAHEOY i the GAHP message HWhemPasr? preeines this messageyit: her

exchanges : e ti e call ease
comand i s gf&g@%% d&%\égct%lrl}’ee td:%&@gl a% ll,ll gﬁﬂatggmr E?lggE@S%l?%re géeo%etrg%rgasﬁéftﬂlllie&%ee ar down
process). RmaspehB-6e2hrdd aebd re-trdiemitadd Resr? qasuebiup ded lastewomyessipes anl y a

single process for carryjng out the proxy functions rather than using two
di fferent BfBebasgutipgaid seRds QtpCOAMess2gs coptagimmits Balt(=5) Reerpsfiehiescess

al one det egu , r i vd - If it is
ot 2 51 phomany & ARl cBmpaies heBbordn i v i ARSI fPfand [
si phonabl edetatnhines thet BEMst § seksagha(id-B<d) nbel tdielre-tnadssittad sTiwsdlasicE ept s
messages fromthe BS 107 and the C 110. In 8t hﬁr rds, the PSMin such
an enbodi nBlFssages ¥e aPRESAAp echip BIeHRsHRdQReRes al | the signaling
nmessages in this regard. As such, 28 t he PSM process provi des nuch of

the sane functi opaéd frifedd ehBobimidaty, Ehe"dﬁﬁid@:@Cie%l%ﬁﬁndl&Zo@dﬂy hitenmege that it
responds |ike an MSC to nessages fromthe BS 107, and responds to nessages

from t he MBetavgen theiBS apd MSarggotigxpecteditoguerky dn shareithe BY ¢0frmayisgnde PSM

processes runni i i r [ rovide the
necessary & (L:é 5%5%%%%%%%@?? g%é}r%%cn\é.@ H,&g%hﬁﬁaob%gﬁg %Q’%%"ﬁ%@gg‘gsses are
provi ded f afesdaged, an@vicanverss kiga WMIBCtryessapee thatsig biscked. Coisequantlgctheses is to
provi de failover for other PSM processes. I n one enbodi ment, each PSM has a
"shadow' pPadeEINGIN satery thesB apdhe MY will got aqcprately peflgcbppiateidhs fail s,
t he corres%ggiS?&eﬁlhadow process is designed to takeover fromthe failed
process. Variatrons The above enbodinents all facilitate the realization of
a transparent switch. Subsets of the functionality, however, still provide
advant ages over Acberdiight, anddér préferrad embediments axfiieanventioni the praxyawitck part |y
visible to the network may_still offer .0of the adyan di.scuyssed
Sbove. 1 n” RERHHEP GimeoyHeb i o eneemaa, BefRruts i BErs Y R P edtiSqEs Ton <o
. CDVA pr ot 0gRl sroxiPdibitdh @ REDTH GRRESIFRN adEBSKRotimelsfbeshch Pinles thewWis GSM

| S-136 andl or ot’her2G and 3G %:SOt ocol s. The connection of trunks from proxy

switch to WTandongset ohBIN anthBiShcapatses fos eerhdinkde &g 2197 Yidpartigglar | ¢
. should b t i - skill

Fhay b radabentih b e N £URAEY R Brhgenthol B eed BELOEABNICS
and scope ¢fe FSN/BSN phir 787 on A MSOhbatheilimk Gi88iang® thei FSN/BSN pair 789 for the

link 786 are conventional. Pair 787 tracks the number of messages sent and
acknowledged (or “acked”) on link segment 785 out of the MSC; pair 789 tracks the
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1. A nethod of re-directing communication to an alternative comrunications
network from a nobile conmuni cati ons network having at | east one base
stati on swgspsizem (BS), at | east one nobile station (M), pat/ls8psis¢One
nobil e switching center (MSC), and at |east one switch in comrunication
with at | east one of the base station subsystens, the at | east one of the
MSCs, and the alternative comruni cati ons network, the nethod conprising the

acts of: tJaﬁqesambﬁfbﬁﬁ@gispwn@?‘féxg@@ﬁ&wkmnaa@mﬁmmm%&am 4 Aopd from
the MSC on a first signaling 1ink and sending and receiving nmessages to and

from t he Biny8&tranks thecnumbymaf megsagestent anderckedon ik segoenti786 ovit ofithe a

. mapped corresponden tQ t 4 dink: th Wt ch det.ecting whether a
Fecei ved neOSRsunL® tofatd BesL 7 pal/og ada 3 by S FmERERY

i ndi cat i ngadkBa@bn liAR sdfkenti7BS oIOf theFkY SwEENBGU toRard#hs MSEI1@N the first

. signaling link the swtch generating and sending a change over acknow edge

(COA) nessage to the MSC, after the act of detecting the COO _the switch
recei ving si gnafF aludedde abeve, thera is @o sxpastgionithps the; vadnes ffonaaiint® 7pyihaasalng

control i ' n{zAl ' [ ? ' i cation
etvork; ot Brpy 788" E) Bethole BRI teroh® g EHIRME SoSNERT T1 1o

i nf or mat i omarfsndtedatoltbaB8 10T ias a patt of oomes pruxgiswitch oglid) as dscumsell sarginaByng -

l'i nk and directi.ng_the infor Lon to | ternati ye, conmuni catj.on
network. 2% H@“%Wd’@:esﬁgec?hgﬁ:twvm?%ﬁ Sﬁﬂ‘éﬁéepge éfghﬁrr%‘@? aﬁ_aﬁ@Hcg%ntI_Pol _

| nf or MRt | Ofudifforl, iferls R{cRABLMHRBAMA lisrBEhri2h bleh FSRGdTESN Bf pe7id On i1
the bearer circuit to the alternative network 1s perforned after the act of

](cjet eﬁt i ng ofttbe €A and BKY 788 stwiuld beapiab Fdrenandpleyass®@ne Hiesimple least adfone! ai m 1
urther conprisipg t f.: the switch, detecting whe a received
message | STEERGHTE MSG 0TS sHodSsedeb bERIOPR L e gk Y0P Ade B Pho t ha
the first gifRRpIoRY stitBik1d2dd) iR BREIEsEFEREM E ThE ameﬂeba%gmg%ﬁ%e &tk unti] the

switch generating and sending a COO nmessage to the in which the COO
there is an acknowledgement received at MSC 110, but there will be no discrepancy at

pair 788, because no messages are sent to BS 107.

As messages are received at the proxy switch 300, the proxy switch intercepts

them and updates the FSN/BSN pairs as outlined above.

If the proxy switch 300 detects 715 a COO message from the MSC 110,
indicating that link 785 went down, then the proxy switch 300 intercepts that message
720 and does not allow it to pass to the BS 107. The COO includes the BSN information
of pair 787 and identifies a new link (not shown) that the signaling should changeover to.
The proxy switch then forces a break 725 on a link 786 between the proxy switch and the
BS (link 786 corresponds to the link 785). The break is simulated as follows. Every few
milliseconds conventional BSs and the MSCs send out messages called “fill in signals,”
which are received and the receiver then knows the links are operational. If the receiver
does not get a fill in signal in the specified length of time, it assumes a break and sends a
COO message. So to simulate a break, one embodiment of the invention modifies the
software-based protocol state machine to not send the “fill in signal,” and hence signal a
break and cause a COO to be generated at the proxy switch (the modification being

relative to conventional MSC).

The proxy switch generates a COO message to the BS 107 with BSN of pair 788,

as opposed to the BSN information in the original COO message which contained
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the switch receiving a COA nessage fromthe BS; the switch generating and
sending a COA nessage to the MSC, and the switch de-establishing

communi cafipan/Bahween the bearer circuit and the alternat ipyg,ke{§Esp cation
network. 4. A proxy switch for use in a nobile conmunications network
having at | east one nobile switching center (MSC) and at | east one base
station subsystem (BS), wherein the MSC and BS each comuni cate signaling

nessages agfRhliBIfdrPas mbnhanew@m;ﬁanwtﬁ& Bsqlftﬁmnﬁmro%ﬁséages BS is in
comuni cation with the proxy switch via at | east one bearer circuit, and

wher ei n t hiecgiveskan @he eronlated-tirokeng hinki Giec. 3SN af W& h The gearaed €0Q/vses a
_ conmuni cation..ne ch ¢ risin aI|n ssage
handl i ng IIb léq’f {S‘.\g?é%% S‘—@ﬁ%lw)e‘gﬁfi br‘sn'tfe@?ég (8' ﬁ%’SS nd fromthe

MSC on a fédr&bpcﬁlug Fdhic REan deB¥erdind 6 SWeagtter;ﬁb;@emwhlm aH&MSE 110. and
. fromthe BS on a second signaling |ink; wherein the second |ink has a

mapped correspondence to the first I|nk message interception LoglcE

cooperati ng wi t herpadified BN Wbﬁé&@&é@ﬂrﬁ&%ﬁﬁ@ theoB$ 407 with thrpesg

whet h

(G001 nai DaBH, TH CBBREShLoh A AbtobBHIME R BRADASRY 300 AT BGAP,
first signateineg alGSOA (aalnmwledoemem)amssagg mnaommmbmmgnmmam@d to

t he BS and for eneratin and a chan ver acknow ed e (CA)
message t PPhEOKEEES8EYN %@Q’s g beniain Ff@?ﬁsrl‘gwfpwt@ny P%tqsng Wi th
the rressagﬁ)gogé(ﬁ[)(%ﬁé)ﬁﬂf |t189519 aif P49, F[ﬁ@ﬁé\wdm SReT4018 HERRRILRH, ON the
second signaling |1nk anc? prov?dl ng control ormat1on contal ned therein

to the alternative com‘ru_m cation _netvvork af.ter t he message i nterception
| ogi ¢ det ects tHe pEoXy swiitch thén awaltéafeaamirec@vmrbtrarrseﬂtwcemfcbmmtibmgibzrs for

< gnal i ng TR BRcet R s FOC, e aFa e chs” oy FESRIAHa e o B "
conmuni catje@BnsMBLMPTSS toTthe Td3Pediive Wystimulidredr HRhdiel a Mwoulldibd fitthe 6R1IRITY ST NY
state logic for maintaing session state information of calls and wherein

si gnal i ng qwgss;@éénneﬂﬁmcé@dmmowgalb being bloaked eter ay despribadi herqivxdi Fhedegion

| ogi c COOpgLat.es deh the state logic to provide control information and
direct bearer “¢rrcdit information to the alternative network after a call
session boundary. 32 .A3. A% A Ah L AAA _.A%A A s%As% As9. As9. A{s9. A
S. A5 9. As% A s. w&ﬂeﬁtheﬂﬂﬁ;vé{eﬂibédxmeﬁt IWPI’@&{)S%IA{IL Adlicd\dn Ak B&\br the MSCT &

o ol el cavlcal caleal ca cal cal cpl el sahsaheal Rl selcal gl on ool ¢
D $$9%&7" < rE lﬁt }ﬁ%ﬁ £B8 Zéﬂl&e%fealtﬁaﬂ,ea&élaeahgakf tea}ér{e)a%%%gcal ca] caj ¢

a] cal] ca] ca ca)ca] ca] caJ cal ca] ca cal ca] ca] ca] cal 070c0d0e00
0; 1b111)2 US@QB {@Cﬂ@()s4lh1d515®5er embodlments the proxy switch may detect breaks, and in

6U7 | ga\

T b Ul ek i
X == QIR EE&Q&’M&@I zupkf a\ V] U] ca] cal ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]c
a] ca] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]caUca]calll

Procedure for Automatic Triggering of Sivhoning Based on COQ messages

Under certain embodiments of the invention, the proxy switch may dynamically
determine when the system may benefit from redirecting (or siphoning) messages to an
alternative network (see, e.g., 400, figure 4). For example, under one embodiment of the
invention, the proxy switch 300 monitors the signaling bandwidth directly or indirectly
as a measure of system bandwidth (e.g., reduced signaling bandwidth translating to
reduced system bandwidth). In one embodiment, a Change Over Order (COO) from the
MSC may be used as a signal of congestion at the MSC, or at least that the bandwidth
to/from the MSC will be impaired until the effected link is revived and traffic is changed
back to that link. Thus, the proxy switch 300 interprets a COO as a triggering event from
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L] LLLMbMNONNNQURz R{ Rl RSTWK{ YYZQ W X\ Y\ \ \ +] s~*: " ~xsni d_ZU] ca] ca] ca] ca] ca] ca]
caU] ca] ca] ca] ca
V] c”a] ca] apd edhsadd cal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] g} gaigasdhcal: b
>cche; e<e=eeeeRf ghgj k i
| nl nnnn=000: pqqGCssxyyzupkf a\ V] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

c™a] ca] cal ~5=o N { . cal cal. cal] ca]ca]c
;q cal ]ca] ]Cafbca&ﬁ:vg ]dgg o etaréﬁlc A )élgﬁ%dgééﬂ&ﬁ]rg&l)ﬁgg, ?HE}JI&QJ f4¥ic s]p%olu%%% an U ca] ca]
V] c”a] ca] calierahior] edd 6] cvahestdd th[the proxy Sadhxsngb] Xi d_ZU] c] ca] ca] cal] cal] ca]
. ca] ca]ca]ca] ca]ca] ca] ca]cal] cal] ca]ca] ca] ca

c"a] ca]ca] ca]calcalcalcalcalcalcalcalca . . i
?ﬁ]/ ( V]@y; ] % azLS]“]é‘f?‘lﬂ‘ P%:%?jelea]l%{& ‘%ﬁi‘} g&msgﬁq%}%wam&] wirencpiafisurda) caj caj

. caJcaJcalc : :

V] bna] oa] cape BGT uaEhEhatcs 803 onc et oL ESN apd BN countery (e ep ink to g MSC
V] c”a] ca] ca] ¢ atd] wethe BRcldY/c Haclainesdagajocer] fomh de] B jsdatdfaeptdl aafl te] seqiaet ca] cal
caljca V]c”a]calca . .
grr%ol. JVJ$! " ﬁ{ﬁr@/’(ﬁ areundated; 810/ageardingly., I the proxy switey 300 detercts $18 QP c a ca] cay]
cay ca] ca] ﬁ@kﬁgb ¢xht ik A Cal 0 ahéipthe pldlsoalch 38DO lt6RbHS flaf Alefsadéd BECaLONO
<XOt 1 |wnhc*Yje [V]]c]ca]ca caéca caJca] ca]ca]ca] caJ ca]ca
V] ca] ca] cdogsowt eBgw all toapesdpdhg B0 ljm';h]sdathpc@l}%&ﬂ!&) cnlyjrefgatsnthca 1 2 F G
SPeOuG, ) .
"b{ vpkf a\ V\ﬁq]ugseﬁ%g]agg«f%vgf %u%eg]ngaﬁnggf@éﬁl%tﬂeé%gg 5}‘8%&‘1 e é’f’ E%HIQQFCE?% aJcalcalc
a] ca] ca] caprrlyealieRBoalealeadtheah G4 arksaglBYS with modified BSN numbers for
"b{ vpkf a\ ca] ca] ca] cal caU] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ] ca] ca] ca] ca] ca]
cal] ca] ca] ¥ apdsda Bwyeas 83 wp@michw m@dsglf(d) sequenpg guinpers are

q10ve: () 1 BTN pF Y BRI Bhesht bOITOUE s tB me i ()
C described above. Thus, the MSC now believes that its COO has happened.

Communication bandwidth between the MSC and the BS will be lower as a conseqﬁence

of the changeover, since one less signaling link is available.

However, though the bandwidth between the proxy switch 300 and the MSC may
be impaired as a result of COO described above, the bandwidth between the BS 107 and
the proxy switch 300 is not impaired. The proxy switch may take advantage of this
context by siphoning traffic to an alternative network. Accordingly, the proxy switch
initiates traffic siphoning 835 for traffic generated from the BS-side of the proxy switch.
There are many types of alternative networks that may be used to carry voice as well as
data traffic from a MS 114 (see, e.g., figure 4). If there are multiple types of alternative
networks connected to the proxy switch, then the proxy switch may select the type of
alternative network based on the type of communication, €.g., data or voice. In
initiating the siphoning, the proxy switch will configure the data plane as needed to route
certain bearer circuit traffic to appropriate alternative networks (as will be explained
below). For example, the VoIP assembly 404 may be configured with information

extracted from the signaling messages.

The siphoning of traffic continues for the given session. The proxy switch 300

thereafter maintains the FSN, BSN numbers as described above. Any COO messages
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XMHCY g10%& 109%& ()- 10< 10< 10< <10%<& ()-; 10%<& ()-3(" ! 10%& ()-Y
8&10%& ()- :1dENDHCY gl0%& F 10%& ()-1L 10%& ()-1 10%& ()-1 10%& ()-F
| Z10%& ( Wwo t-30& () - GMIENDCY gl0%& F : 109%& () - |- : ! 10%& s fasea

., 10%8& ()-1°110%¢& ()- 3 ° 109%& ()-Yl M 10%& ()- bCY

g10%& | L1 10%& () - F' 10%& () - 10%& ()- 10b 10b 10bl =10%& () -

10%8& () - NdEbCY gl0%& | &M 109%& () - FF

T109%& () - HOMBS (b7 bre]{ﬁg/fﬁitérkéﬂtékpa(ﬁga €Oafis $iDaEFad sehPBTREBB GVhile
gl0%& Y'10% & ()- 10% &
matintaining the FSN and BSN counters
Any COO messages from the MSC 110 are intercepted 850 and checked to see if

they indicate that the MSC is again ready to receive traffic on the previously down link,
i.e., to see if the COO is a changeback message. If there is such a message, the proxy
switch interprets this to mean that the MSC can again handle a higher level of traffic and
will take actions to “reconnect” the siphoned links and traffic. (If the COO is not a
changeback message, it may be yet another changeover message indicating a context that

may benefit from further siphoning of traffic.)

If there is a changeback message, a new COQ is generated 855 with modified
BSNs and sent 860 to the BS 107. The modified BSN are the ones maintained by the
proxy as discussed above. The proxy switch 300 then waits for and receives a COA
message 865 from the BS 107. A new COA message is then generated 870 with
modified BSN numbers and sent 875 to the MSC 110. The proxy switch then
discontinues the traffic siphoning procedure. The control plane instructs the data plane

accordingly.

Under certain embodiments, the decision to siphon traffic may include the other
considerations. For example, the alternative network may provide QoS guarantees that
may be considered by the proxy switch logic. In one embodiment, siphoning is only at
session boundaries. Accordingly, if a call is to be siphoned, it is siphoned at call

origination.

The description above was premised on the COO being sent as indicative of
network congestion. Under one embodiment of the invention, the logic described above
for automatic siphoning is supplemented with the fanlt management logic described in
relation to figures 7a-b. In this embodiment, every time that the proxy switch 300 gets a
COO from the MSC it performs the replay logic discussed above. COO messages from
the BS, however, are always treated as a break in the signaling link, and replay logic is

performed but no siphoning.

Procedure for Preserving Point Codes Across BSC and MSC
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codes. A message from a BSC to an MSC will, in general, contain a destination point

code, e.g., the point code of the intended MSC, and an originating point code, e.g., the

point code of the BSC that sourced the message.

Messages from the BSC to the MSC, for calls originating from the MS,
additionally request a bearer circuit to be assigned for the call. Bearer circuits (which

carry voice or data) are identified by Circuit Identification Codes (CIC).

To support transparent operation by the proxy switch, the point codes and CICs
traveling between the BSC and MSC are preserved for all messages. This requirement is
complicated by the fact that while some of the circuits carrying bearer traffic will
transparently traverse from the BSC to the MSC, other circuits emanating from the BSC
will be terminated at the proxy switch, and the MSC will be unaware of such

terminations.

As stated above, some trunks 308 are pre-provisioned for direct connection
between the BS and MSC, whereas other trunks 312 connect to the proxy switch.
Analogously, under preferred embodiments, some bearer circuits are pre-provisioned for
direct connection between the BS and the MSC (“pass through circuits”), and the

remaining circuits are terminated at the proxy switch (“siphonable circuits”).

Under one embodiment, under normal operation, the MSC may not assign the
siphonable circuits for any calls. When siphoning traffic (as described above), the proxy
switch may assign a siphonable circuit for a call from the BS (by communicating the
appropriate CIC to the BS), and the BS will respond by sending the voice or data on that
circuit. As will be explained below, the voice or data may then be read from this circuit

and passed on to an alternative network, accordingly via DACS 402.

To ensure the consistency of information at the MSC in the event of a proxy
switch failure, under one embodiment of the invention, a network management system
accesses the CIC database at the MSC and marks the siphonable circuits as available. As

a result of such action, the MSC will think that these circuits are available to be
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When the proxy switch recovers, the network management system again accesses
the CIC database at the MSC, but this time marks the siphonable circuits as
“unavailable”. It also accesses the proxy switch database and marks the siphonable
circuits as “available”. These circuits will then be assignable by the proxy switch as
described above. Under some embodiments, the siphonable circuits may be marked
“unavailable” at the MSC and “available” at the proxy switch in a gradual manner so that

the proxy switch gradually gains control over more of the siphonable circuits.

To handle the deployment of figure 3B, the techniques described above need to
be supplemented. In particular, to handle the deployment of figure 3B, the proxy switch
needs to intercept messages from the BS and change point codes to reflect a re-mapped
MSC. Under one embodiment, this is done at a session-level of granularity, meaning
that the re-mapping to a new MSC may be determined at session boundaries.
Alternatively, the re-mapping may be done at other levels of granularity, for example,
when a MS is turned on. Some embodiments perform the mapping by correlating
equipment serial numbers (e.g., included in messages when a MS is turned on) to MSCs

and their corresponding point codes.

Hardware Architecture

Referring conjointly to figures 3 and 4, preferred embodiments of the proxy
switch 300 include a control plane 302 and a data plane 304. The control plane includes
a combination of processing hardware and associated software. The data plane largely

comprises hardware that is responsive to commands from the control plane.

The control plane includes programmable signaling cards (e.g., PMC 8260
available from Force Systems) to receive the signaling information from the signaling
links 312, 314 and to perform the initial processing thereof. This initial processing
includes sending and terminating information on the signaling links and extracting, under
programmatic control, the message information contained in the signaling messages.
Once the message information is collected, the signaling cards cause the message

information to be passed to a programmable processor card (e.g., RPC 3305 and 3306
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the proxy switch in response thereto as described above.

The control plane is constructed with passive fault tolerance mechanisms. These
mechanisms ensure that on catastrophic failures of the control plane, the signaling links
received by one side of the control plane will bypass to the other side. Thus, if the
control plane fails the links are bypassed across the control plane and the BSC and MSC

may communicate as they do conventionally.

The data plane 304 of an exemplary embodiment is shown in figure 4. It includes
a DACS 402, a Voice over IP assembly 404, a Data termination module 406 (e.g., to
terminate A5 data in CDMA networks), a PPP relay assembly 408, and a PPP
termination assembly 410. The various assemblies may be packaged on one or more

modules.

The DACS 402 receives the bearer circuits of trunks 306 and terminates the
information received on the trunks; it also transmits voice and data on those trunks. Pre-
provisioned ports for the DACS 402 are connected to VoIP 404 and the Data termination
assembly 408. The Data termination assembly 408, in turn, is connected to the PPP
Relay 408, which in turn is in communication with the PPP termination assembly 410.
Moreover, the data plane may also be used to connect to alternative circuit-based

networks, e.g., to backhaul traffic to a circuit-MSC in another regional network.

All of the data plane entities receive control commands from the control plane
302 via control channels 401 which is used to carry information according to H.248 or
Media Gateway Control Protocol (MGCP). The control channel, among other things, is
used to inform the DACS 402 how to provision the bearer circuits. For example, a given
input circuit from the BS 107 is mapped to an output port to one of the assemblies. The
control channel is also used to convey control information to the various assemblies.
For example, the signaling information contains control information such as destination
IP addresses that may be used to create destination addresses needed by the VoIP
assembly. This information will then be used by the VoIP assembly to deliver the voice
information received from the DACS by packetizing the information accordingly and

sending it according to the appropriate protocols, e.g. RTP/UDP/IP.
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fails the trunks are bypassed across the data plane and the BSC and MSC may

communicate as they do conventionally.

Software Architecture

Referring jointly to figures 9-10, under a preferred embodiment, the control plane
software executes session manager processes and communication processes. The session
manager processes include a Proxy Session Manager (PSM) 904 and a Core Session
Manager (CSM) 1002. The communication processes include SS7 Message Handler
(SS7MsgHdlr) 902 a-n and IP Message Handler (IPMsgHdlr) 906 a-n. As the names
suggest, the session managers include logic for managing and handling call sessions,
whereas, the message handlers include logic for handling messages. The message
handlers encapsulate the logic for handling messages so that other software does not
need to know the message handling particulars. Similarly, the session managers
encapsulate the logic for handling sessions, so that other software such as the message

handlers do not need to know session state or the like.

The SS7MsgHdIr and IPMsgHdlr processes are responsible for accepting
incoming messages and sending outgoing messages. The former accepts and sends
signaling messages from and to the MSC 110 and/or the BS 107. The latter SS7MsgHdIr
and IPMsgHdIr accepts and sends control messages to the data plane. The PSM process
904 handles all calls or sessions that are “flow through” calls, or non-siphoned calls. The
CSM process 1002 handles all the calls or sessions that are being siphoned off by the
proxy switch 300. As such, the CSM process 1002 provides much of the same
functionality as the circuit-MSC and a BS in the sense that it responds like an MSC to
messages from the BS, and responds to messages from the MS as if it were a BS. In
general there are multiple PSM and CSM processes running simultaneously on various
processor cards to provide the necessary scalability and performance. Additional
software processes are provided for failover and reliability. These in our diagrams are
referred to as PSM’ 904’ and CSM’ 1002’. The purpose of these “prime” processes is to
provide failover for other PSM and CSM processes. In one embodiment, each PSM and

23



y10%@&' ()-Y ! 10%&&' () - nl nnnnnnn=0obC 10bY 10%& ()-3"10%0& ()-s10%& () -

10@ 10@=10%a& ()-11 10%&& ()- =000: pqqOsdEbC 10bl ! 10%0& ()- Y

10908 () M0 ) - 3Y  10%08 ()= 1090 () - 109K () - CoSxoysshse:
10b3" 10%08 () - s10%08& ()- 100 100 100 =10%08! () | "L 10%08 () - 4

109%08' () - y{{~~5dEDC 10b) 1090 ()-' 10%& ()-Y S& 10%K: ()-! 100/@& ()-

L1090 () -
/ 910908 ()
109% & () -

Ys! 10908 () -: NdYNC 10b 100 100 100 =10%08' ()- Y1 10%08 (

e Qi OBt oSy RN SH0TF éave%g;%%edpm&

or CSM process falls, the corresponding shadow PSM’/CSM’ process is designed to

takeover from the failed process.

Referring to figure 9, as signaling messages arrive from the BSC and MSC, they
are handled by a SS7TMsgHdlr 902a-n, which executes on the SS7 processing card.
There is one SS7MsgHdlr associated with each signaling link to or from the proxy
switch. The SS7 processing cards (mentioned above) extract sufficient information from
the signaling message to identify a corresponding SS7MsgHdldlr to which the signaling

message is passed.

The SS7MsgHdIr receives the messages and assigns a (preferably) unique logical
reference number to this message. This reference number is used later to identify
subsequent messages that pertain to the same ongoing call/session. The assigned logical
reference number is communicated back to the software system running in the BS or
MSC (e.g., the SCCP protocol stack) which then uses that reference number in all

subsequent messages pertaining to this call/session.

After the above processing, the SS7MsgHdIr 902 then selects a PSM 904 to
handle the message. In one embodiment, the SS7MsgHdIr examines the point code of
the message originator and selects a PSM that is associated with that code. For example,

a table may be used to store such relationships.

The PSM 904 then determines if this message is for a call/session that is to be
siphoned. In one embodiment, this determination is made by examining the service
option field contained in the message that distinguishes between data sessions and voice
calls. In another embodiment, this determination is made by examining the calling and
called party numbers to ascertain if both are mobile phone numbers. In yet another
embodiment, this determination is made by examining the calling party number to
determine if the calling party has chosen a VoIP service provider. Once the
determination is made to siphon this call/session, the PSM 904 passes the message to the
CSM 1002. If a determination is made not to siphon this call/session, the PSM generates
a message that is used to send back to the MSC or the BS via the SS7MsgHdlr processes.

24

10@



10b° 10%& ()- 10( 10( 10(>109% & ()- 1! 10% & ()- Y /10% & () - &@

109% & () - Z[ dEmbC 10bl Y'10% & ()- | Y"109%& () - IY'lO%&'() F 109& ()-1 VYT

109%& () -
$109H& ()-1110%& ()-F 10%& ()-(rbC 10b3 10%& ()-YYz 10%
"109%& ()-s10%& ()- 10b 10b 10bY=109%& ()-r[kdEbC 10b3
109%& ()-1Lz10%& ()-YM 10%& ()-11 10%& ()-3

10%& (

()-

wd6288i() - WWAENDC 10b; 10%&’ ()-F 9° 10%8& () - ngd%

2 (- 0/ DEM Bropshoo o Fhty ARPockutls viaan igieral pgtanct o ) oy

10b3=10%8& () - |

10b

CSM processes 1002, see, e.g., figure 10. The internal protocol of a preferred
embodiment is stateless and text based. As stated above, the PSM deals with those
sessions/calls that are non-siphonable. Once it encounters a session/call that is
siphonable it passes the context of that session/call to a CSM process. The CSM process
is responsible for handling all calls/sessions that are siphoned. The CSM communicates
with the Data Plane via standard control protocols such as H.248 and MGCP (Media

Gateway Control Protocol).

The internal architecture of the PSM and CSM processes is similar. Referring to
figure 11, incoming messages are received by the network interface module 1102. The
network interface module then sends the message to the protocol engine 1104. For
example, this engine 1104, under CDMA embodiments, is responsible for encoding and
decoding messages according to the 1S-634 protocol. The state machine module 1106 is
responsible for handling the message and recording the state according to the protocol.
For example, under a given protocol, a given message signifies a known state transition
under that protocol. The state machine module 1106 includes the logic for recording the

state and implementing the state transitions.

The active directory module 1108 interacts with the external mobility
management functions of the MSC and is responsible for obtaining and updating
subscriber profiles and other user/subscriber data. In a traditional MSC, the Visiting
Location Register (VLR) is typically co-located with the MSC; the VLR contains the
subscriber information (profiles) that are currently roaming within the area covered by
the MSC. Additionally, the MSC is connected to another database, called the Home
Location Register (HLR) that contains all the subscribers who are “homed” in the current
network. Typically, as a subscriber roams and enters an area covered by the MSC, the
MSC requests the HLR to send the profile of the subscriber and stores it in the (local)
VLR. When the subscriber roams out of the area covered by the MSC (to an area covered
by another MSC), this subscriber profile is deleted. The active directory module in the
proxy switch acts as a client of the HLR database, requests subscriber profiles from the
HLR for subscribers who roam into the area covered by the proxy switch, and updates
the local database, i.e., the active directory module and its associated database act/behave

as a traditional VLR for roaming subscribers.)

25



Y “110% & ()-1 10% & ()-910% & ()-310% & ()-Y'10% & ()- s10% & () - FAYNC 10b
10( 10( 10(1 >109% & ()-99S 10% & ()-Y 710% & ()- S# ! 10% & ()-Y

1 10% & () wieha¥NG 10b 3 s! 10908 ()-Y PCT/US01/43562

$10%08 () - &10%08 () - Y310%08 () - 3" 10%08 () - 10%08 () - J/ dEYNC 10b

L& 10908 ()-Y -mlO%0g ()-% 10%0& ()-Y $10%0& ()- 10%0& ()-Y 10%0& ()-(bC
10bl 110% & ()-F"10% & ()- 10%& ()- 100 100

F10% & () 100 & 0) 0N (o T IO BaBs e e i one
109 & () - | 304 0bh& poxyswihdvéd ¢pen¥bntrol protocols, such as H.248 and MGCP. Upon

receiving an action request from the IS-634 state machine module 1106, the MGC 1110
sends a message in H.248 or MGCP protocol to the data plane 304 to carry out the
needed actions. In one embodiment, the so-called TDM-VolP case, these action
messages from the MGC 1110 to the data plane instruct the data plane to receive
incoming circuit (TDM) traffic at an ingress port and to convert it into RTP/UDP/IP
packets and send it out from one of the egress ports. Thus. in this embodiment, incoming
circuit traffic is packetized and sent out as packets. This embodiment could be used for
taking circuit calls, and transporting them as Voice over IP (VoIP) calls. In another
embodiment, the so-called TDM-TDM case, the MGC 1110 instructs the data plane 304
to receive incoming circuit (TDM) traffic at an ingress port and switch as circuit (TDM)
traffic out of an egress port. In this case, incoming circuit traffic is preserved as circuit

and switched to an alternative circuit network.

Figures 12-14 are used to illustrate the above concepts with simplified
architectural diagrams. The figures are used to show the various interactions of the
software processes in response to signaling messages. Bearer circuits are excluded from
some of the figures for the sake of simplicity. Moreover, only single instances of the

PSM and CSM processes are shown for the sake of simplicity.

Figure 12 is used to show the control flow when a new call message is initiated
from the BS 107 to the MSC 110, and to show a “Pass through call.” A pass through call
is a call in which the proxy switch 300 is not responsible for managing the call and in
which the call is to be passed through for handling by the MSC 110. The proxy switch
300 is transparent for purposes of this call (though it may alter point codes, for example,
to handle re-mapping of MSCs as explained with reference to figure 3B). The BS 107
sends 1205 a service request (such as a CSR) which is intended for the MSC 110. The
service request contains a service option field that specifies whether this is a request for a
voice call or a data call. The proxy switch receives this message (since it is in the
signaling path between the BSC and the MSC); in particular, the SS7MsgHdIr process
902 receives the call, assigns a unique local reference number to this message (this is the
initial message for a potentially ongoing call request), and routes 1210 it to the PSM

process 904 for further processing. The PSM process 904 decodes the incoming message
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MSC 110. Since in this example the call is not to be siphoned, the message is encoded
and sent back 1215 to the SS7TMsgHdlr process 902. In one embodiment, the
comminication protocol between the SS7MsgHdlr and PSM processes is a stateless text-
based protocol that provides a level of abstraction (relative to session logic) of the
underlying signaling protocol. The SS7MsgHdlr process 902 then re-transmits 1220 the
IS-634 message to the MSC 110. The MSC processes this message and responds 1225.
This response is also received by the proxy switch 300 but since this response is related
to an on-going but non-siphonable call (as determined from the local reference number
assigned to the initial CSR request message explained above), the SS7MsgHdlr process
902 does not forward this message to the PSM 904. Instead, the SS7TMsgHdlr sends
1230 this message transparently onward to the BS 107. All further exchanges relating to
this call are allowed to transparently pass between the BS and the MSC except for a Call
Release message at the conclusion of the call. In response to a Call Release, the proxy
switch 300 ensures that the “tear down” of the call happens including the disposition of
the local reference number. The call release message is also sent to the BS 107 by the

proxy switch so that the BS can proceed with its tear down processes.

Figure 13 is used to show the case of a call message initiated by the BS 107 to the
MSC 110 and also used to show proxy trunks, i.e., trunks that are controlled and
assigned by the MSC 110. The BS 107 sends 1305 a service request intended for the
MSC 110. The proxy switch receives this message and the SS7TMsgHdlr process 902
receives the call, assigns a unique local reference number to this message, and routes
1310 it to the PSM process 904 for further processing. The PSM process 904 decodes the
incoming message and determines whether this call is to be siphoned (e.g., to an
alternative network) or allowed to be handled by the MSC 110. Since in this example the
call is not to be sipiloned, the message is encoded and sent back 1315 to the SS7TMsgHdlr
process 902. The SS7MsgHdIr process 902 then re-transmits 1320 the message to the
MSC 110. The MSC 110 responds 1325 to the call set up request by assigning a channel
to the call (as described above). This channel assignment is received by the proxy switch
300 which passes 1330 the assignment to the PSM 904, which in turn responds 1335 that
is has recorded this assignment 1330. The proxy switch then transmits 1340 the channel
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switch until the call release message. The call release triggers the tear down processes in

the proxy switch.

1

Figure 14 is used to show the case of a “siphoned call.” A siphoned call is a call
initiated by the BS 107 that is intercepted and re-directed to an alternative network by the
proxy switch. In such an example, all signaling is to be handled by the proxy switch and
the trunks carrying user traffic are to be controlled by the proxy switch. The BS 107
sends 1405 a service request intended for the MSC 110. The proxy switch receives this
message and assigns a unique local reference number to this message, and routes 1410 it
to the PSM process 904 for further processing. The PSM process 904 decodes the
incoming message and using the IS-634 state machine (for CDMA embodiments)
determines that the call is to siphoned. Since in this example the call is to be siphoned to
an alternative network, the PSM transmits 1415 the message to the CSM process 1002.
The CSM process 1002 now starts to behave like a conventional MSC and issues 1420 a
channel assignment for this call, assigning a trunk between the BS and the data plane of
the proxy switch. The channel assignment is then sent 1435 to the SS7MsgHdlr. The
SS7MsgHdlr process transmits 1430 this channel assignment information to the BS so
that the BS may use it for user traffic. The CSM also sends a message to the data plane
of the proxy switch (as described above using H.248 or MGCP protocols) directing it to
receive incoming user traffic on the assigned channel and directing it to an alternative
network. As explained above, in one embodiment the alternative network may be an IP
network. All further exchanges occur between the BSC and CSM process until the call
release command is issued by the MSC causing a release of resources (the tear down

Process).

In another embodiment, the software architecture may use only a single process
for carrying out the proxy functions rather than using two different processes (PSM and
CSM). In such an embodiment, the PSM process alone determines, as before, if a call is
to be siphoned or not. If it is not a siphonable call, it is allowed to proceed to the MSC. If
it is a siphonable call, the PSM itself handles the call and sends and accepts messages
from the BS 107 and the MSC 110. In other words, the PSM in such an embodiment acts
like an MSC and BS 107 and handles all the signaling messages in this regard. As such,
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the PSM process provides much of the same functionality as the circuit-MSC and a BS
107 in the sense that it responds like an MSC to messages from the BS 107, and responds
to messages from the MS as if it were a BS 107. In general there are multiple PSM
processes running simultaneously on various processor cards to provide the necessary
scalability and performance. Additional software processes are provided for failover and
reliability. The purpose of these processes is to provide failover for other PSM processes.
In one embodiment, each PSM has a “shadow” process providing “shadow” coverage. In
case a PSM process fails, the corresponding shadow process is designed to takeover from

the failed process.
Variations

The above embodiments all facilitate the realization of a transparent switch.
Subsets of the functionality, however, still provide advantages over the state of the art.
For example, a switch that is partly visible to the network may still offer many of the

advantages discussed above.

In addition, the embodiments were described in part with relation to CDMA
protocols, but the embodiments may also be modified to work with GSM, IS-136 and/or
other2G and 3G protocols.

The connection of trunks from proxy switch to MSC is optional.

Having described an exemplary embodiment, it should be apparent to persons of
ordinary skill in the art that changes may be made to the embodiment described without

departing from the spirit and scope of the invention.
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1. A method of re-directing communication to an alternative communications
network from a mobile communications network having at least one base station
subsystem (BS), at least one mobile station (MS), at least one mobile switching center
(MSC), and at least one switch in communication with at least one of the base station
subsystems, the at least one of the MSCs, and the alternative communications network,

the method comprising the acts of:

the switch sending and receiving signaling messages to and from the MSC on a
first signaling link and sending and receiving messages to and from the
BS on a second signaling link; wherein the second link has a mapped

correspondence to the first link;

the switch detecting whether a received message is a change over order message
(COO) from the MSC, indicating that the MSC will not receive signaling

messages on the first signaling link

the switch generating and sending a change over acknowledge (COA) message to
the MSC;

after the act of detecting the COQ, the switch receiving signaling messages on the
second signaling link and providing control information contained therein

to the alternative communication network; and

after the act of detecting the COO, the switch receiving information from a bearer
circuit corresponding to the second signaling link and directing the

information to the alternative communication network.

2. The method of claim 1 wherein the acts of providing control information to the
alternative network and of directing the information in the bearer circuit to the
alternative network is performed after the act of detecting the COO and at a call session

boundary.

3. The method of claim 1 further comprising the acts of:

the switch detecting whether a received message is a change over order message
(COO) from the MSC, indicating that the first signaling link can again

receive signaling messages;
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the switch generating and sending a COO message to the BS in which the COO;
the switch receiving a COA message from the BS;
the switch generating and sending a COA message to the MSC; and

the switch de-establishing communication between the bearer circuit and the

alternative communication network.

4. A proxy switch for use in a mobile communications network having at least one
mobile switching center (MSC) and at least one base station subsystem (BS), wherein the
MSC and BS each communicate signaling messages according to a mobile signaling
protocol and wherein the BS is in communication with the proxy switch via at least one
bearer circuit, and wherein the proxy switch is in communication with an alternative

communication network, the proxy switch comprising;:

signaling message handling logic for sending and receiving signaling messages to
and from the MSC on a first signaling link and sending and receiving
messages to and from the BS on a second signaling link; wherein the

second link has a mapped correspondence to the first link;

message interception logic, cooperating with the signaling message handling
logic, for detecting whether a signaling message from an MSC is a change
over order message (COO) indicating that the MSC will not receive
signaling messages on the first signaling link, and for preventing the COO
from being forwarded to the BS and for generating and sending a change

over acknowledge (COA) message to the MSC;

signaling message redirection logic, cooperating with the message interception
logic, for receiving signaling messages on the second signaling link and
providing control information contained therein to the alternative
communication network after the message interception logic detects the
COQO; and
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to the alternative commumcatlon network.
5. The proxy switch of claim 3 further comprising state logic for maintaing session
state information of calls and wherein signaling message redirection logic and the bearer

circuit redirection logic cooperate with the state logic to provide control information and

direct bearer circuit information to the alternative network after a call session boundary.
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