;e3e&d#. ./ 1N 24664T4SWO 02/ 3. 115 PCT/ US01/ 43365 System and Met hod of L
SerV| cing Mbile Comunications with a Background of the Invention Fiel Y
of the | nyanbi/BgiProxy Switch This invention relates to mgdd®i/43365 v
comuni cations and, nore particularly, to the use of a proxy switch in a
nobi | e communi cation network to i nprove capacity and cost effectiveness of
t he communi cati ons network and to offer a pl atformfor new m)bi | e services.

2. Discussion 9& t@%%hﬁjh/féﬂ] O%M |ca ﬁﬁ.td ﬂpgs have a

hi er ar chi cal angenent, cover age ar ea
partitioned into a nunber of smal Pe 93)‘2# ﬁhl cal areas called "cel I S.
g0§ 5 |y served by a Base Transcei ver

Referring m m ﬂL each cell
Station (Bmm mm \‘“ veral BTS 103b-n are aggregated vig,ki-xed |inks
104a-n into a.Base Stati on Controller (BSC) 106a. The BTSs and BSC are

sonet i mes |l ectiv ferred to as the Base Stati (BS) 107.
Sever al é”quB'B‘ #e‘lfé eHt®f egated into a Mobile %ﬂmm lﬁm\\ nter (MSC)

| 10 via f| xed |inks 108a n., The MsC 110 acts as a | sw tchi ng exchange
(wi th addi t}-onalEieldafthednventionandl e nobility managenent requirenent,

di scussed bel ow) and communi cates with the phone network (PSTG’Q?Y | 20 t hr ough
trunk groups. UnHis investionwshitgsdo meabile cremupicatiensi agd smersraginu # thene MSC

and a Gate nge
associ at ed W t] ﬁ% e 1*39ﬁa%@%ﬂ%?R}é@‘?‘nl‘éﬁ&f?@@wﬁ% Sy lg 48 SR
phone nunbesffectivgness éfithacemtnicafiodshetdsk atd heoffrarpiafdvinGot sew ampilasi bl e
for the HLR di,scussed below). The Gateway MSC, on the other hand, is the

exchange us¥%%%- connect the Ms call to the PSTN. Consequently) some tines
the hone MSC and the Gateway MSC are the sane entity, but other tines they

are not (e.g., WRRALE JMRelfed RAM NY) . Typically, a Visiting Location
Register (VLR) |"T6 1Ts co-Tocated with the MSC 110 and a | ogi cal ly singul ar

HLR is used in the nobile network. As will be explained WO 02/-t3-11S
PCTI US011. 133GS 4k mpdern mebil¢ RnamunivatiRnsystems bavef aorieratabidahasranganenty jes  of

b b f files.,, h I
112" ar o assHRER FRouRRHCH el 85 Uk hinea B M er Brhir el o ar o

partiti onedgdogtaphidhoaes cafled hanpe! Befah Gafigdret10 cadhbell llﬁ%:aferalﬂy k&vedhye
channel s are_used to carry S|83all ormation to establish call

connect i ons? Baw FragscpivRieStation . ys%’éf abBTS A 0gbrn are agesrgstedivimiizatbe a
cal | connecﬁm\%qm; n Wﬁ)hhs%r@tﬁuoxf@o rdifeh B3S4eH08a PR BTVl B¢ gRst raction,

nobi | e net wo I nvolves
sometimes collecuvely referred to as the Base Station Subsystem (BS) 107. Several

BSCs 106b-n may be aggregated into a Mobile Switching Center (MSC) 110 via fixed
links 108a-n.

The MSC 110 acts as a local switching exchange (with additional features to
handle mobility management requirement, discussed below) and communicates with the
phone network (PSTN) 120 through trunk groups. Under U.S. mobile networks, there is
a concept of a home MSC and a Gateway MSC. The home MSC is the MSC
corresponding to the exchange associated with a Mobile Station (MS); this association is
based on the phone number, e.g., area code, of the MS. (The home MSC is responsible
for the HLR discussed below). The Gateway MSC, on the other hand, is the exchange
used to connect the MS call to the PSTN. Consequently, some times the home MSC and
the Gateway MSC are the same entity, but other times they are not (e.g., when the MS is
roaming). Typically, a Visiting Location Register (VLR) 116 is co-located with the MSC
110 and a logically singular HLR is used in the mobile network. As will be explained



| east two main aspects. One aspect involves the signaling between an M5 and
the rest of the network. Wth 2G ("2G' is the industry termused for
"second gensiAu") and later technol ogy, this signaling geqheghRssaccess
met hods used by the M5 (e.g., time-division nultiple access, or TDVA;
code-division nultiple access, or CDMA), assignnent of radi o channels,

aut hentication, etc. A second aspect involves the signaling anong the

vari ous entyafq ' i - jSaal i Cs,
TR A B e S s e LR R i e
Appl i cati opréddes. (MAP) especially when used in the context of Signaling

. System No. 7 (SS7). The various fornms of signaling (as well as the data and

i i caty i.tted i ved i d i th
Var | ous st andar et Fhipht b EiaRR B ST yed o P SRR St on
. (EIA) and hedaeqoamatib 6RinneR%rd patitéied iﬁt@sg‘i’%l&)@foif eRarindls Allo&eddPoddivid@almany

U. S. standards, such as |S-4l, which is a MAP standard. Anal ogously, the
CCTFT and [cdils. hEieshaedalnaeiupediorratry sieapling mframetion tosastablisls calioMumestionpi ch i s

an internatj |1 I | nf,or mat ion. ab t e dar i |
known and %@n%éd%r@%% rg%gf'g #8 0?8 3\% %@‘é’g’?‘%?ﬁ%ﬁ%‘d‘? Eetg)r}la1 e&g?lfﬁ%&s\'ei n
the literature, see, e.g., Bosse, SIGNALING I N TELECOVMUNI CATI ONS NETWORKS
(Wley 1998). Tatdetlatiesly highdbvel of astantiddSnibbile netwoeslesighlilmlgintdieesrmnber and
presses "send" on g cell phone or other NS él’fg? MS 114 send§ tht% di al ed
nunber i ndi'%@at MODIAESIEHSy i (re 3saefl duobtes the sgnelingbetveen o M3 wnd taereshol  The
MSC 110 chegdigeribdd) vith 2850 8GR I e MdRstly tefin WITH for PRIOYY é&ﬂ%ﬁ%{ﬁﬁﬁeﬂ the
M5 114 is allowed the requested service. The Gatewa I\/S%I routes the call to
the | ocal dechhelogy this signelinh einedrng seqesomethhds W8T Ky IROMSThe. ltmxadivisianhange

lerts th .|.ed i nal d. back si.gnal i. t ed back
Fo T he Mo TiitiplE actsSs or VAT e RieR PndBRH Bhordt ik GRS astiBun ot S poach
path to t headiSchdaeR, dultentiBintR, bR, FOMRbRT Afedt Mevobdshd @Yt ehfRg e VO

N
02/-13.t15 PCT/USQ1/ ~33C5 To deliver a call to a M5 1 I%, assum ng t hat
the cal | onpusEnEtes indhe mebileganona onch dssheggnalingamong MSCs, MRS Rs,

associ at ed phone nunber.. At | east accordi ng,.t ..S. , st,andar gs. PSTN 120
rout es thee%al %S(?C?%cgp%sssoﬁ% © %’rf%%f)@gﬂ}?%ﬁ?)lﬁ mm g?n g%ﬂ W\[gﬁ)ne
serving t hespdojally Wen ME€d inhB&corié:e lof Sakkse SyreentiNG, 11§80 det er mi ne whi ch

MSC is currently serving the M5. This also acts to informthe serving MSC

that a call is forthcom ng. The home MSC then routes the call to the
serving MSC. Théhsdaipusfopmrolmgrading kas Wadl 35 the dafa ang peispeemingnisafionygee Vs
responds a i grahdd\@idh | g call, the
BS 107 and%%ggr%%ﬁ&%g/%g%fgg%?a%g to %ér}glﬁ%gé}(@ggfnag?%ﬂ%rpoéfgg& R%Zt,h%if needed,
for exanpl Eledrosizs frelustries iAgsatiatoo(HiA) adslelcCopsminidatogehdastey Assoviatias

"handof fs, " h i nvol ve _t hei wn ty f known age nd

si gnal i ng. (@q’ﬁkb‘%—iﬂeﬁ S'rﬁ%‘{ ssmﬁ?@gﬁﬁ?y“’ﬁ’ﬁﬁé@"e@fﬁs?tgﬂ% efly,

di fferent mo%ﬂgslysﬁécml‘laﬁd TEE BB Rfide HiGHatichaPRINRr AN s .as GEMhe M5 114
roans to different” |locations. Mbility nmanagenent ensures that the Gateway

MSC has t héMABbehich fircan iprepfidtiopaldyldPotandard. dniormationoabouhibessndariyds well

Cocat § on RegruP abd ] iy T A the'ejebin b bod B Bl Fuclp et 1y
i's used to sad,elee Buiek, SEENAIBNG N TELEIOhMURIG ATeoNS Nk SRR KS(Wilsyios( M N) , t he

el ectronic serial nunber (ESN), Ms status, and the MS service profile,
anong ot her thi_rllg . The VLR stores_simlar information in addition to

S . &« 53
storing an MSC il@etstiveraceallifsoman MS L ib qruser dials theanvepher apg pegses “seRd a0i ti on,
under appr i P c i . .
regi strati g%ﬂ%&ﬁ%ﬁ%ﬁ% | Z&lgl\/{)éer orehﬁgﬂthgg t dgr%lﬂl'?%g Eorfagﬁﬁ/g%rsg 1%e nobi | e
subscri ber réquessd tdthe M@l @ niache BS 00 sBiiesM SThd dechpelsodtuaressariged YR when

a Ms roans _fromone_ |l aocatjon to.ano r.or en M5 i s powered.on and
regi sters ilﬂéZ@Prﬁrﬁ?loa*g)ée@effﬂwcr@W .lléﬁ%YSW&eée%?qsﬁgéFWEﬁ?' E%dat e
procedure RYewiydASedotel theldaf td/heliddhl sehdhfitorand SaRHIRE: dPEabPsTNEdESt toO

the VLR 116 via"the BS 107 and MSC 110. The VLR 116 sends a | ocation update
message t o Tihhdodal exchaggesalents the called ussr tenminalaand athanswebbaskisigaal isrofted e | s

downl oaded, fr.om th 18 t he .VL The 114 s sent a

acknow edggﬁ%mo t%? W&&@Sﬁae ?"*6‘83%&%&3})%%{?’@ ecoﬁtpéfa isltge F%c(fglég?tg t he
VLR (i f anyg tHe$. Oney iteushiy idedmplpieaitd @uc}aé}?rbébedel ete the data rel ated
to the relocated M5 114. 3 WD 02l -431a PCT/U S01 /-43365 Figure 2 shows
in nore detail the signaling and user traf&ic i nterfaces between a BS 107
and an MSC 110 in a CDVA nobile network. The BS 107 conmuni cates signaling
information using the A1 interface. The A2 interface carries the user
traffic (e.g., voice signals) between the switch conponent 204 of the MSC
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The invention provides systens and net hods of nobile comrunication. In
particular, switching operations are perforned between at | east one nobile
swi t chi ngweny/ggn{ M5SC) and at | east one base station subsyst®iRGBNss The
swi tching, according to one aspect of the invention, allows conmunication
traffic to be siphoned to or froman alternative network. According to
anot her aspect of the invention, the switching is transparent so that

nei ther the MSC Ty dédiiver BTalneedMSanyl, laingias thad the@ak oviginatek Hdni e PSTve

swi tching. According to another aspect of the invention, the MSC nay be 4
WO U2/ 3- 4151919@#6[5’%%' uges salsthe by s dsyogiafpdarhene h‘éfé?fﬁnﬁéﬁ@“@ﬁccg@agﬁ%yyk& Thus
an MSC ser vi.gi Igma% DRRRSH t\re» .
) parti cul ar d(t:e dlgﬂllsflthgﬁslg tTleI%Etseer 'S it(rr)lft-he gsswﬁ{eclﬂgf:r?gf%%g@&ysérgﬂ%?%g
nmessage hansd thegnd syviag tie ¥8¢.eThe MS@thah imeropaes algedL Rridgitd Heteddifie and BS in
., accordance w t bile gignalin otQcol.. Message infercepti | ogi c
cooper at es %’PE Wssq“&?aav g@”%é@"a}g@' h’gﬁ’ﬁifflﬁ‘hﬁm t@d‘%“&ﬁé" ¥EHIE &V&Fp thaa
acknowl edgrgntis FesRitngl OTAIhMREMNC fen Yéies th BAPM the &dviag MSOThed
message. The nessage interception logic also prevents the~signaling
messages freomihgMi§ pagesthedds viatheappoptiate B, ThedMBSspoodsBdd thespect i vel .
Message conver Si oge I.Q@:l.c gﬁgﬁerat es with the signaling nmessage handling
| ogi ¢ and cBRVEIAE SAS4lgR §et%8age from one of the MSC and BS into a
converted signaling nmessage for transmssion to the other of the BS and
MSC, respect i vel puriddesean ehd BRNGThSEMS 114064 EccopeaR ta cRengdichinrdeersi gnal i ng
nmessage handling | ggl c and transmts signaling nessages fromone of the MSC

and the BS BBS HE. Hinsededsforrepampls, bergusend signa itiops| Khesa plgagesaie aspect
of the inv ' @, Selec Gf [ [ at ed.

Si gnal i ng qn@%?%g%gsﬁ%@?\t{%énmta E@é}ﬁ}g@%%tr@%ﬁﬁiﬁgggin\%?gaygnal yzed to
det er mi ne idigdahiay. correspond to the allocated set of bearer circuits. If
so, control information in the signaling nmessages is conveyed to an

al ternative comyunicati o work: and. information carried on the set of
bearer circui trsmég%e %ﬁpﬁﬁd’ﬁé@ﬁ) dny \é@saﬂo@flﬁﬁﬂa{}%geﬁﬁ‘ﬁo%J.‘eﬂﬂce’g{;&?nﬁgsfs Bf‘d
anot her asp@8ics AlayiGebMiHd RBd tPsePleCaMS MsEOMBRY1 43828 BflditfRreat MODI | €
comuni cati ons nefwork having at |l east two MSCs and at | east one BS. MsC

sel ecti on |logitionsraobiity mbaagdniint dnusesrthatshaoGeatewhy MEC bas the sghisciibep MSCs and
nmessage transpj ssi.on logic tra ] signalin S s received framthe
ne 1008 haoneleiOfher ot IR M Rt o BaE B ol S LA A,

poi nt code drlaaMStRUsesNASE g L cdtion RBRERIVIRS118adEd HORRBUdchidroRegdtert he

Drawing In the Drawing, figure 1 is a systemdiagramof prior art nobile
net wor ks; S(HLR)3182 The HIR pasedguitpre3pdsetriethe mpbile idgstitieation nambes or art

interface b e i i Chd i i Lart nobile
net wor k; fi(g{ljﬁﬁs’!ﬂg%l-egéf)ﬁﬁpggﬁar@tg glg Egm??&gk@ﬁsé\?mﬁ?%%%ﬁ% l\ggrs %}}{% pggefbl?’oynent s in
a nobi | e neiméngothsabhinigs. "Thd VLRI sedrey sigdlaeinfweiatieminsadditidnlte stofivig ah MSC
fi 4 il] I I f itch i
U o A Rl AL a2 R 800l e Shpbe i RERE 1 19 T

protocols, location update procedures (or registration notifications) are performed so that

the home MSC of a mobile subscriber knows the location of its users. These procedures
are used when a MS roams from one location to another or when a MS is powered on
and registers 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 5 illustrates nobility managenent |ogic of a proxy swi tch according
to a preferred enbodi nent of the invention; figures 6A-B illustrate

suppl ementyap ¥r/haat ure logic of a proxy switch accordi ng top@r§Ri8ssed
enbodi nent of the invention; figure 7Aillustrates fault managenment | ogic

of a proxy switch according to a preferred enbodi nent of the invention;
figure 7B illustrate FSN and BSN counters of a proxy switch according to a

preferred enbod imgﬂ& 2@how 8 nBERtiORe sith&ie@nd ubdr i RtGEcBESRREG a
si phoning logic of a proxy swtch according to a preferred enbodi ment of

t he i nvent iBn10% angLangMBCi 1110us 2 1CRMA mobitewstwonsr TheBS 187 chinpepicates of a
proxy switch agcordi ng.to a pr.eferted_ enbodi nent the.i nvention.. figure
P01 ot r atbeBREE R PuoR v3oBUE K1 ififtedty ahe R phushhea ores IS B B8t ai'ng o
a pref erredegnheit spaklsPbetivbeéh he ¥RTRER SitnpdneHUI0R okthd MSCSindaheBS 0 I TR €
nmodul e architecture of certain processes of a proxy swtch according to a

preferred exbiiriasnis used fhprovige arpatholier uses erafficgior eiscuitswirrhad datg ically Gas i ed
hi t ect ] . | t
Mhtoracti o b0 hBEE I BAYCTRRSAGE, BSMGHEMER: IO S B e’ nventi on

i nteraction aile tron: erre
provide a proxy switch and a nethod of use thereof in a nobile

conmmuni cat i ons nestthe nkmbdihe cpll eitss arhd wimbes of sidiserilzdnd gropaesiht lended thet ween
an MsSC and . trans ent" to the other conponents, neaning that,

nei ther t nAEE T3P RGEmRB R et RALITGS e BroRgVithr Fmaite gebaciisy
need to 6 (o We Q&b 'T)JgidD /dagk Ho?@’g%agi}t}t, & dePREL @Q@f&éf’édﬁfs nfre switch

functionality bécause "0of the existen the proxy swtch.

modules to the MSC or deploys additional MSCs in the network. Either alternative

involves significant cost.

Moreover, subscribers are demanding newer services, e.g., “data calls” to the
Internet. For some of these services MSCs are not cost effective because they were
primarily designed for voice calls. Integration of new services into the MSC is
complicated or infeasible because of the proprietary and closed designs used by many
MSC software architectures. That is, the software logic necessary to provide the services
is not easy to add to the MSC 110. Often, a switch adjunct is used to provide such
services. For example, an Inter~-Working Function (IWF) is an adjunct to route a data
call to the Internet. Either approach — integrating functionality into the MSC or adding a
trunk-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 and require

costly MSC resources.
Summary

The invention provides systems and methods of mobile communication. In
particular, switching operations are performed between at least one mobile switching
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 another aspect of the invention, the switching is
transparent so that neither the MSC or the BS needs any changes to work with the

inventive switching. According to another aspect of the invention, the MSC may be

4



I nstead, the BS and MSC operate as they do conventionally, ignorant of the
exi stence of the proxy switch. Anong its nmany advantages, the proxy switch
may hel p )@ ¢visai€ congestion in a nobile network. For exgghesolsdygspProxy
switch may be used (a) to siphon Msoriginated communication traffic off the
network before it gets to an MSC and {b) to send the siphoned traffic to
the desired destination via an alternative network, such as a packet-based
net wor k. Si g ' [ ni cati ons
o an VB 1 1 po olseh R b S Ry THE Mo B L R P
resour ces meappbétoatheinsrdathartiatthe partexlar sell inchhich yhebwenisenl t o i ncr ease

. hetwork capacity cost effectively. In addition, the proxy switch defines a
set of enabling i ons. that. al.l ow new Go nication services to be
rovi ded 1o t he HECUFRIRAGEE ek A GRl6 Rdieitid ol

. Waiting S eimdss2ss fresn dﬂeMStt:@ﬁuBse(da¢caf@n&éﬂwitﬁabndt@1emfgnumgﬁro&icgur e 3A shows
one preferred depl oynment of a proxy switch 300, in which the proxy switch
300 i s posiM¢ssrgsdnisEeepEamlogifecosperatyy withdhe signalme messagechandling legissad of

trunks 306 rvi J ] £ hg. proxy

sui ton: ot R RO ERlerhd i RP P MSE B Bll-ubaleER s 00%
control |i mkssapt2 The anes€igelifidrctption logicalsatprereats)ths MighalihgI0€dsageh fropr oxy
switch includes a control plane 302 and_a data plane_304 (also known as a
"bearer pl &ﬁ@g)fmwaﬁ@edct@ﬁm ghherfthe B8 @ad Mi(araspechively: Messaggrranysreion logi¢ i ¢
and the da Jalo | ¥ Nod; I

connect ed %@%g%gg@ﬁ%ﬁg n%%\%fé% B’?‘hdgﬁlgrlgélér%{lig&l egf g%%éﬁlél{sgqﬁt 2égepr OoXy
swi t ch 300 foonommefche 84S @ enbBliintg atconvdred s@meling masshgafpr praosmisibn Grnthbot h

sides of the coptr I 02. For, e l e, in enbodi nents suitable to
o t sttt et BB gpeeitily” $TeHsE s pRg ot Sospeliia THAMSr oxy
switch 300 sl}gﬂﬁl‘iﬁg’mb&fagé R&idlia lﬂ&ﬁféﬁﬂﬁmitﬁ’sffghﬁhiﬁgn@s%é%és%u%nd s¥teas hese.
Simlarly, the signaling links 3l4 between the C 110 and the proxy switch
300 convey andthsrBata tha othee of e BP and MHE, wspactivelyf ace. This situation
contrasts with other nobile sw tching conpl exes such as the MSC or the BS

in which differept, signal.i t andar. f . I ion on the
i1 or ent s des et b Epbdtes MARBAER PP ot it sREu R MIR R 27 0% s
exanpl e hasllédatédSidfatae meBsa@echetwebdm thE MICarkhilip BSxaré Feteivedandaradyz28 to

according to SS7/1.SUP on the other (i.e., the PSTN side_of the switch).
Under ot hedesHBingihBay §9rr%snencb?<>dk§/alé%ﬂ@éﬁﬁ&@h%&ﬁl@@lﬁ%em, FoISiobs s

interfaces; : S -‘%QQ . carrying
packet-basé {nr@%fullg?g%ggﬁa@@Fé%ég%a%%ggﬁav%gP fﬁ%%iﬁr{?%u rrent af\l/%éis do not
support t hessvarkgmddsformbied carial onlthe sgirafbgarsmeitanlts i dplicmepleathe 304 uses
t he sane stgjandar.ds ?n &:ch side of the swtch. BS-side trunks 306) in CDVA
enmbodi ment &CEBRYARFIWEEe according to the A2 and AS interfaces, depending
on whet her voice or data, respectively, is being carried on the trunks.
Li kewi se, MSC SI&QQM&%&%S&& Aspectiof eheSiatdntion! £ploR e Sitch tha§ @B LEeESha t he MSC
has A2/ A5 on one side but communi cates according to PSTN 64kb/s pul se coded
nodul at i on mabile¢amernnigatioheneiwhrky hayingeat lqapt ta/@dvlg% and giteastare BS t he
ot her entities.]i . phi |l e. . Kk hei i d i.thin their
si gnal i ng (gﬁl %tfoﬁ)tqoglcc)gg%ps a é;e%hl\g}g%u%eg ?(ﬁ%ﬁgeq(ﬁljéﬁ? %ﬁ?s?ﬁib (gcgir\/!ss'c(lg)“c'nﬁE¢1 ﬁ%gs%gev\or K), in
certain enbdimBsibe lodibhgamshaw\sighaliig hesdafesdoasveddromisiee BS $o pmiappedM8E and
i nstead uses .the point codes contained in the messages it receives. By
using the PyilRertitedas signafing message fropiche pres ePQIpt 6pde \at ¢asresponds é1or "t he
proxy sw tgh LiRpgParency of the proxy switch is facilitated. Under
certain enbo ipments, there is a one to one correspondence between an MSC
and a proxy switch. Several BSs may work with a single proxy switch. Figure
" 3B shows amridfdlesqnipionn afetie Degbipgnent . | n the depl oyment of figure 3B,

In the Drawing,

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



the proxy switch 300 nmay be in comunication with nore than one MSC

110J-110k. The control plane 302 of the proxy switch 300, |like the

depl oymentw@pr/disggire 3a, may receive control signals 312a-grfpnsaxer al

BSs 107a-n. In addition, the data plane 304 nay receive trunks 306a-n from

several BSs. Unlike the deploynent of figure 3a, however, the depl oynent of

figure 3b al so receives and sends information on signaling |inks 314j-k to

mul tiple MSCs 13Qj -k, . i Qur Loired to

Gi'str i bute the ToLs SibPEueetbau b cplact bitels SRR B iBTAEHAEL

provi di ng an al t er natemer ipatgrior artamobe)netvasid; to 8 WO 02/ - ~3~1~

. PCT/USQL1/ ~33f S provide services that consistently match a user's profile.
Under one enbodifiggfk 3MhBlillkkt@tes bpotestiey o ce@din UbflbyBentBin 4 ABbBY St em may

be configured so that calls froma given caller are routed to an MSC t hat

_ handl es npbst of the @8@&orkagqosding to preferisp gobedimestsasithg ipvertiony t he

geogr aphi cal | ocation where the user turns on his or her M5 114). This

det er mi nati on niiguiset Blasteaie am examplarytdatraplane nf 2 proxpgwitch asoprdieg toonf i gur ed

into a user's profile. By so confiquring the system the anount of |ocation

updat e nessages and Pﬁeée‘)f?cﬁeén%“ﬁ[goféﬁgﬁ%&mﬁhder ot her enbodi nents, the

proxy switch ma¥_ be ch]gfi%ured SO that calls are directed to MoCs that are

relatively undef§Pie] BWsraipsmepHity pavagepent logiciod mpEely SHIKRASEBIEERAS bet t er

tailor the | oad on t?gef&ipg(j g@mg%ihg&tﬂstem under managenent. In
to M5 {

addition, calls may be route that provide services consistent with

a1 7' ehgnai i ng. moedas - HiSeflehipBlb el il BECEEDRY MR Gekiihg “TTC °

system perforns at lkeaptefarsl eibddireediof thevihvegtiod; passes the nessage
unaltered to the MSC or BS addressed in the nessage; 2. intercepts nessages
bet ween the MSCrighgt BSilludtratt®FfauRkondapdthit taE 6Fa pRXF IFRCh adoriifyg osa t he
intercepted nessages to a different nessage and sends the converted nessage
in place of the ori giPrd¢rred embgdimpntad thpsa¥eiont o t he MSC or BS addressed in
the intercepted nessage; 4. siphons the rressa?e fromthe nobile- and

PSTN- based net whigkret 7B Blustrhte EShaanidBSN eownderk of T hroxyypptsh afcoading tins

performed in each case .al o Wih the tr. ring events are described
bel ow. In nany instarﬁ’&eé?fecg%wthgﬂ?‘gr %@Wg‘%‘%ﬁnmssage froman M5 114 is

si phoned and the traffjc is directed to an alternative network, the proxy
switch 300 may Tgpre f Ilystrajgscessage ﬁlgh%‘kaﬁoﬁmroé|aé’,f°’fw1£?$&£9°f§%£tt%ﬁ fulfills

the responsibiliti esrﬁ,;;ggln.éd)élﬁgogilg@ﬁt(ﬁttﬁgiggl&;tjognal MSC woul d perform Sone
of these functions and roles pertain to mobility managenent. Consider the

case of a roam ) ] . ' amto
a cell served bggg%% P@gtrr %at%:lst §o§g~é§e %%gégsﬁg%ggg!]{ea({f%ﬁg@%ﬁ%godf %Orgg%vt\/égn t he
source and target MS@Eseferdréd ¢rhisodimentyof s ihednti®@p) has si phoned the nessage
and the call/session has been directed to an alternative network, then the
handoff has to lguR 10 NesdésFoftbardrbeddbarchitdctiad of aphagaviley atdteding exy

swi tch anal ogously to the way a handoff woul d be managed by a conventi onal
MBC. The proxy swit cid pieferredembedimentofdhe INentighor opri at e dat abases are
updated with the new | ocation of the MS. Another function of the proxy

swit ch pert ai ns figore heillistsatepnodmareomodas atphifeciure of cerdain pragessey ofmpraxun Vs

initiates a nessage re sting a new gall./s ion roprij.ate circuits
(channel s) need to béwgglgf‘%cﬁggng@ra]?rﬁ?esm eeg%%g .e"bgﬁtglﬁéﬁgﬁahgnﬁ ?I'r(?e
configuration of. the gystemand. .the systemstate, the proxy swtch. nmakes
such assi gnment gg&?‘?ﬁllggl&?sr? W@f?ﬁg%ﬁ?t%%mﬁ%&q\%@eﬁ%ﬁ é‘ﬂg’ Wl cuits.
Figure 4 shows an exgpRiwaleprél@pd Mye#®ion! N Which the proxy switch 300 is
connected to several alternative networks, such as an | P backbone 412 or an
alternati V?)e?&ifeﬁ%ééhﬁ%ﬂp network 414, e.g., a different carrier. These

al ternati ve networks y be used to carry voice and/or data traffic to

desired destinations while avoiding in whole or in part the PSTN 120 al ong
with the costl y Prefewed ebodimeMSGf theGnvesitior prevideaprpxy swikcheasra mahedoht s may

be used so that circuit tlraffic could b bﬁﬂi‘lﬁa“' ed to a.different network;
for exanpl ¥5¢ therelin 2 mokile Fommipatersnelivorky TBe roay sy s Risaierl o an NG
in Wl t ha. BoMhondd betivB@yan SRR UTES! “transpaRALTD theoBEMDpdREMS) ndining0r

exampl e, the I P backbone 412 may communi cate with | P voi ce networks 418 or
t he | nt er néhatagigher the BP lor thgdVI8K meedsiie dnpw|obific mpenswitghissiidadheyrged I to an
alternative network both control information (e.g., fromthe signaling
messages) and voice or data fromthe beareé circuits on |inks 306 may be
sent via an alternative network. To support these exenplary depl oynents and
to mai ntain transparency, preferred



enbodi mrents of the invention provide certain core functionality. The core
functions facilitate siphoning of traffic fromthe trunks 306 before they
reach thevwdphz/bix facilitate the injection of traffic ontgptidaksc306 from
alternative networks; facilitate transparent operation; serve as buil ding
bl ocks for higher |evel applications; and/or support error recovery
procedures. Procedure for nobility managenent in the presence of a. proxy
switch We . ar. , far nmobility
managemnent ert égc%%]@rr %é]ht%ﬁ{g? %ﬁﬂngﬂ?@%lggﬁ%@g‘g%ﬁf%@%g alj' %8 g’ t gfe%(r}&é%f §Y1£c§t ion

notifi cati fistcadsthe BS dvid MOEwpeate theyed calnverdittonalhptifeirant D eisecexispsiizt 66 ar e

. received bY the MSC 110 (via the BSC), and eventually, the VLR HLR conpl ex
i s updat edMGRHY & iNew | ocation of the MS. However, the standard
procedures may not work in certain enbodi nents and 10 WO 02/ ~3. 11~
PCT/USO I /- _“33%&%5’1&%%@%%%%@%, t‘h@%rdx?"s%ﬁch% egfalﬁﬁﬁ@éo%gesttil&ﬁ inp may
be involved in a call that does not use the MC ?,e. ., one being handl ed by
an al t er namobde netweok. kFonexampleethgproryyswitebanayobe ussd é)lto siphopoMSupdat e or

provi de moBtErEsd saRabMEnEr PRt B neme R PR Tt afen MR L
reference kéndfth@sipRoned tRIAGL fo tROMdsHeN dbstinalidn Gialaf GBEMmAIVeRAREE, fichhaadof f
nmessage is received fromthe BS 107 by the proxy switch 300, the proxy

switch BOOP%FEPWPﬁ@%tWMﬁ]étW@tﬂaflblethwqué’%{jicﬁé@ﬁﬂﬁﬁusﬁd/& dedigei n a call 505.
IftheMS'gnﬁ_ - LAvol b cal pr i t he

| ocati on u% a g}nﬁ%@%’ﬂég’téﬁggﬂ %gglg Jrltgﬂrgaﬂsgg%}%gk.t(géé}é@gnﬁ&é%ﬂe Vefilo

t hen updat BSTNIbsdules Widy bkkGoidsd, dnddxeprogp pwitet mandk hsed td hcrdasg@hewbtiow t hen
ends 599. If the proxy switch 300 determnes that the M5 114 is involved in
a call, the2RIFE%GOstEftectivelhecks 520 to see if the MSC 110 is involved in
the call. For exanple, this may be done by analyzing state information for
the call (also knawhichs i préfpsiifth defiBd £ bPEthbiNe FHRGBILCKY: SkiER 11 the
MSC is involved In élcéll pﬁf}ﬁ tlhe I\?Sl, t hen the pr%xy S\é.\}lstcﬁ proceeds as
descri bed edomehicatioressrvicdsdo be pravidddite the teawoidkf fFomexsuple, usingghsp®way t hr ough
to the MSC 11Q. If the M5 is i.nvolved.in a. cal nd e MeC.is not invol ved
wth that S4et new el Silpe e Tt inbeluifint ERmoRR atiethescage Soo
fromthe BS 107 and, using the information in the handoff nessage, converts

the handoff nessagiee 3AkRovs drikGRéfefad daslayBentes & dosxyrHtch B0O, ih agadh 88 updat e
message is then sent 535 to the MSC 110 and the proxy switch updates its

own | ocal BExysYieh AR posibinngd basveencthe B 10Teand C 1 Onlyesibseif abase

i | the.inf ion that
2CWR doos (T 3de Yap e REAKRE Hedk Ty BP it il he Bron R MGTRAREE 0
MSC). The POy sivetthcdb@ect el SEeTidsandBSabkh ot ectgrat tinks®Estagm BIDE 0 t he

BS 107. The logic flow then _ends 599. Procedure for managi n

suppl enent SRR R w@ﬁ@%?@g BFRY SYAtcA ! %@agwf@w%eﬁﬁe% and afldiar ed
enbodi ment 168 3hNE1INRA &3 1R BHEY flhind BOERaddiE RN RE MEC

bel i, eves tﬁlgﬁl\/%éi (:a% Ie;a}nfoirEl gsé;ﬁl[}:\)ﬁg@yhe (VS nm}ﬁ%ne busyavmth a data or

voi ce cal | sighaingitsaffieiang theadatdl pland§04imndles @l b wsertrafficior the wiles t he MSC i s
attenpting to deliver a call. to the M5 fromthe PSTN 120. To support such a
si tuati on, °?'H‘§°$?‘6‘3<§‘°H°XY W2/ ~3~15 PCTI USOL/ ~33G5 switch 300 provi des

|l ogic for informng the M5 of such a situation. Using this |ogic,

suppl ementary s Uﬁlﬂéﬂﬁﬁ/gre‘iﬁfeld @pldyfrdist ihepadxyceilch\380 Comehunitaies Becopdiay i ded
by the proxy switch. Mreover, new fornms of call waiti%gzg and ot her new
servi ces nifythpsampe pignaling prafosolagrhothy sidesorfithe eondtol plane pR4. cForiergmpls, i gures 3
and 6A conjai Q- C i . i he MSC
110, the. prarbintnSiRRIE e REEToIbE tud ifneBh il S hvelddnt B3OS
call at thend theprédyeswinh$ageosvaydsformatidiZaccoiditge théIS-634MDS Alsyterfadeen t he
B S i B b it hE ST R SRR Suld SN L the

convey information according to the Al interface. This situation contrasts with other

mobile switching complexes such as the MSC or the BS in which different signaling

standards are used for communication on the different sides of the switch. The MSC for



If the M5 is busy, the proxy switch then determ nes 604 if the M5 call is
bei ng handl ed by the proxy switch but not by the MSC, for exanple, the call
may be hangbegdysan alternative network connected to the prpyyoisMsdsch (see
figure 4) in which case the proxy switch needs to handle the call acting
akin to an MSC, the proxy does not sinply |let nessages pass through. If the
call is being handled by the proxy switch but not by the MSC, the proxy
switch int . r l‘\@gl he
i nt ercept eg&%@?g}é‘g%ﬁﬁb%ﬁggﬁda?r&rsgdgn@t}% IC lﬁ%dn@%ggﬁe%%ée&cﬁ@g%{osw tch
300 then | SSTASUPDA thdethbedleyties PRIIN fsideadfithnswieddage to BS 107 for

. Subsequent transmi ssion to the M5 114, which will be used to notify the

user of the incqmn all. The pro switch intercepts 608 any. responses
from the BS 1o Gder e Aboar Ry PERY MUCh BRI GEVS BEER BIRRES  Fow
. the proxy sd t)AftseQaRSAES N0 AT 1 JHREDIALI00D biSdanirgPaskdi¥igr | the
M5 is involved in a call handled by the proxy, and al 8o involved with a
cal | handl éraffiis; bothesigeBUng aidnser treffisr CugrentIBCHdo nateupport tesd ingre8O9
identified.as response for such a state. This action will depend on the
particul ar “gtﬁ fi%ation involved. Traditional call waiting is but one such
service that nmay be built upon the above core function. |If at sone nonent

in tine, the M5THS préRioIwiRE’s datd Manec304 e die Bamp ¥@hddrAgord dRhalderfal i ve
network, and a third call arrives for the M5 either fromthe alternative

net wor k or SWiEh.\BE:siderrunks 306, is OMA ambodinaents cpmpmnicateAceerding) tp thesABer t he
| ogic of t j {0 L it I: j t he
thud cal | Aaare Beriny Sepenhy BH YRIEr vhie GPldl Wkt BEbE L on | 2,
profile; a toonumks. Gpkkawise, MSC-eidditmuakd 3G7hesedlsd dandedntehfacesoiln eommist, thef t he
subscri ber. imlar logic,is used if the M5is in ved jn t I WO
0/ 51 3 PAASCH N2 RSO ORI PRPrERg t%égmé%&“; pplie Fafeém |
arrives for,dh@ati¥l sfnampdt BE aal difd:Rfdel ve work; again, the subscriber profile
ol G at s pnddiuldh el b iRl drdfl VP MOr K 08N logic is followed by
the proxy switch. Finally, it should be noticed that if the M5 is involved
in two calls botlhadditioh,whegeasall of/BE€ cihet eatiti¢si ind meliile ngtwark @se their ovine NS,
the MSC itself, in this case ill.determpne the |logi.c i.t. fallows, to handle
this thi r o PO codhapiR i Bmalihg b S0 el Hidine e eriiog o an
exenmpl ary GatworkRiid EdtehirP@abodiMbhtdthe pRRy sRBLE 300 ESes 39t RSB PoR dodd e

t hrough the acts | abel ed 608 or 609 (notice that figure 6B starts with

bl ocks 608 iwsteagones tig peippeeded corfagodn the messages it tecsivgh Bygising tBepeial ps
describe a f NRR t ' [ kting,
CheCT e aicBak droh B oF R gﬁ%&éﬁr"e{fﬁ?"'fﬁ%ﬁ%’g firifie bloRYIH AN HanGltencliB ||
reference tie progyswitehiis fadilifated. | ogi ¢ starts at 608, it neans that the proxy
switch has al ready detected that 'the M5 is involved with a call, the proxy

switch is handling, the call ut the M6Cis not. At this point, the proxy
switch has al rea‘t%‘_ef fﬁ@%@ﬁ@%gmewﬂtg?réd%%g’ﬂ%tofqnﬁﬁf"frﬁ@o_ ECe BMTER Rd t hem
into a featyse aH@E?}dyéﬁsWiQH. SWral E?Sb'%ﬁytvﬂﬁkfwﬁi@ltﬂiﬁglé‘9¥dx;r'sﬁﬂ?t¥:h.0n to the BS.
The proxy then recelvés and I ntercepts’responses to such nmessage fromthe

BS. Under the call waiting application |ogic of fi%ure 6B, if the user
i ndi cat ed t hat tHigyre 3Beshows hnaiberipseiameddaploymeent.aln the deploymentpf SigineciB,

converts 6 the respo t0o,a. i,ndi | t I ccepting
Che new caitfe PRSHFFRES Rfmbp ke TERA0 e DY BB bl IBC 05T B
converted rMigsageolflartdeBO2MEhe phbxy bivischBOOnlike theidopleymemradifigurd Bs MESC
"thinks" the call is an ordinary call, that is, the MGC state reflects only
one cal | sdéd&igrrongol Henals?12am framseveralips 10d ade I8 gddiHew the datpplapewdtal | |

t he user i i:Vi al i ik : i ng
handi ed by THEREE HRRCER oty slel TS ik TR B ot 2L oh state
refl ects thewewer, theldeploymesat ¢fifipuye 3nalse lecS8iVls arissesdsinfitmatitreoBSgndling wi t h
.setting up . a new.call. (This last step is only reached if the user accepted
the call; ili‘nkfﬁgald%@rm ‘H‘?’M?Céii@r}' it, the proxy logic tinmes out and
never gets to act 625.) For exanple, the proxy switch 300 may need to park
calls froman a"ltlrf%rdéﬁ nt"&‘tﬁ’gﬁ!’ré(3§ﬁla51!8élkoﬁtf 1@ RN1FButS Alellodd @Mhehe MSC
can go through to the . The proxy switch 300 then intercepts 630 any
subsequent systemihetiennts infrires tebabiliydby prwiding amaliaipative patidoran M$) aed  t 0 MSC
or proxy switch as needed. For exanple, the user may want to "toggle"
bet ween calls being served by the nobile and the alternative 13 WO
02/ ~3~1 FCT/ USQOL/ - 433(5 networks. The proxg swtch nmay need to interpret
this response to park one call and connect another to the user as part of
the act of intercepting subsequent feature notifications. In other
ci rcunst ances, the proxy switch may need to send this type of response to

o R AN~N " R N o e I




handl i ng data calls and voice calls, and the |ike. Procedure for fault
managenent in the presence of a proxy switch Standard procedures exist for
faul t manegeseniisof the signaling |inks between the BS 10pcangdoi/hgedv5C 110.
Under these procedures, both the BS and the MSC are consi dered as peers,
say Peerl and Peer2. Both peers maintain two sets of nunbers, called the
Forward Sequence Nunber (FSN) and the Backward Sequence Nunber (BSN). The
FSN i dent i fio0Rletsbi®ided Blat BRREAGEly 04 4 Bscl sRRGHle 2 0ab bhe BRMobAER tifak €5 the

| ast nmessage received froma peér. For exanple, assune there exist two

si gnal i ng Vsepkte deploymad ofifigurd 3B Sthpeystessotay-te3esfigebsa it SliStrapea ween

Peer1l and Peer 2., Lf Peerl . has 5 .an Pee as BSN=3.t hen Peer |l knows
Chat i £ habvghaiteh e TR sOBEMES B3 Rfles RSl e Sorsdmine BEPRPBERIS. Roor
2 knows t hakrely bdidsthegeiraplicallbcatis $@fRSthe Bsdr @urdl On hidr hei MG maysage 3. | f

SLCO breaks and Peer 1. detects such a break, Peerl sends a Change Overr
O der ( COC¥eterayBaiipa may imdeased on slgtigticl menimaing of may hertontsuisd 1o & dusel ik

SLC1l. Peer . S . M QM in

t hese ness 8&??}2%%0\3&% ﬁuﬁ%@%ﬁgglggﬁ% ﬁ%to(ﬁq%tﬁﬁ%%ﬁﬁg@gl}nﬁégaggs%gﬁg% can he
re-transm likeemlay boredaxairilsier bthet frabadiments) the paxyswitck asgdeodfigured 5o need
to be retransmtted to Peer 2.. s a_further exanpl consi der an instance

wher ei n Pe@ptcalls arepifgeted tgw@gﬁé@a’re ﬁé@%vglwasdeﬁgl}zed-ghdhieémm 2YSES assune

t hat there, & i j i i st § r2,

denot ed asadé%%%% %E%P ?tt%%lo{rh%rﬁ%{%&%re gg{(eg%as e%%?? é#@%@%ﬁ . Then,
Peer| sendwasage@Entrds sdidionstatlg mayrpk rGite to MSCRdleat Pravidt semdtasadessisterst BSN
(=6) in the. .hessage. ﬁ}l‘uen Peer2 receives this nessage, it conpares the
recei ved B% \ﬂ/igt“f?“i“tsg’gﬁpﬁo %hal FSN (=8} and hence deternines that the |ast
2 messages (8-6=2) need to be re-transmtted. Peer2 queues up the last two

nmessages to be Tke proRPSWItER S60 MbkhdeLIbliSy afd thafaccéhs AR SipAMeh ek AdeRialg, | t'S
BSN (=5). Peerl receives the COA nessage and conpares the received BSN with

i ts internéaperdng Ok 153 messagedanddhe state o1 theagystene Perfermssit faastsang e the10- 5=5)
need to befo'il%ivt‘ ansmtted. These |ast S nessages are queued up by Peerl to
be re-tranSmtted to Peer2. Under preferred enbodi nents, the standard
replay and recovery nechani sm between the BS and M5 are not expected to
wor k. I n short)l.t IpassBStheGressape wahetedastha(ESC boBShddessedyn theimakagehat ar e
never received by the MSC) e.g. siphoned nessages, and vice- versa, e.g.,
MSC nessages t hat iseeepts asdseges bawsanthe M$Y and BS; basi ¢ FSN BSN state at the
BS and the MSC will not accurately reflect the state of the whole system
Accordi ngly, ungleforsoffedntct@dpeaiastsigentcdonadrtsttheintdtvepidd mBssagddeo pr oxy s

Wi tch provides a @eférbmimesedgelaadlstnd¥RREgRREAEd mBRhES Ini pigkel T thd %g@ﬁ, and
7A-B conjointly, thercBpied eddHgk et MSE 88 BSRddRERdSE theQhtefcepted Mtk sBimd);
counters for each link to the MSC I 10 and one set of FSN and BSN counters
for each: link 40 sAgnEhe hbsdage WonbttRIMAIHiLARS PSP BaGiGR WOk td g7 € 7B,

whi ch shows a si ngj; %2%5, genent to illustrate the concept, the
FSN BSN pair 787 on&tnh% ?@drq the Link 785 and the FSN BSN pair 789 for

t he 15 = I =3 j 7 [ Pair 787
tracks th\e/’ﬁrlleaﬁ/ggsfmloa‘rca(r)#gs% %&g@é lenn%%gﬁ%iée%n&g’\?\llﬂg@get@g% \éi:flﬁtﬁggrﬂ%%ca) on link
segnent 78&esotibedeldie MSC, pair 789 tracks the sane but out of the BS. The
proxy switch 300 includes FSN BSN pairs 788 and 790. Pair 788 tracks the

nunber of messages sent and acke n Jink segnmept 78 t of .the proxy
SWi Lh 300" o imTInHaRES A P SbeT  HERGER REm IS 146 HOABEh a8d Y on
and acked @B affitKis ¥RGEBA to dBatcPiiive helwdfk, RAOHIOXS Wvkh 3P Ray av¥ak dn MsC MSC

110. As alluded to above, there is no expectation that the values for pair
787 will ebjifhln suvh avaleuts proxy st h fEldills dheareppansibaricyBal rdesthafer may be

* bl ocked from.pei ansmtted tQ the.BS 107 as a panrt of normal, proxy
Swi ton | ol 8¢ HET M pokB; formar Beratphehs o Rlbs Beelge RpRBbES
_val ue of 7Sinshaiehd CoRsiBAEhE AR akhidRing MS; 9fit r68Ms flom @bdellit®Mothdieite i s
no expectation that the discrepancy between FSN and BSN of 787 and of the

FSN and BSmay s®nsiecutedl sseved dya diffpisnt Magnfus neeessitatiagahandofipstweenmd® of one
nmessage fr t i . i.tch 300 as
a part of %Oo@rr(!r:é%%dé%gﬁtyﬂgv%s t gﬁnﬁﬁég’g?@esq’g{sc‘ﬂcﬁ%gg Bgs gglé&%g?%? ﬁg%%eeghﬁ té%r epancy
at 787 wi | talbbesamehasrBeeh dirbqedtd B ARrradike oywedg elemrthe haglefftad tabe MSC 110,
but there will be no discrepancy at pair 788, because no nmessages are sent
to BS 107. As nmessages are received at the proxy switch 300, the proxy
swtch intercepts them and updates the FSN? BSN pairs as outlined above. If
the proxy switch 300 detects 715 a COO nessage fromthe MSC 110, indicating
that link 785 went down, then the proxy switch 300 intercepts that nessage
720 and does not allowit to pass to the BS 107. The COO i ncl udes the BSN

— e — _ e - g,




The proxy switch generates a COO nessage to the BS 107 with BSN of pair
788, as opposed to the BSN information in the original COO nessage which
cont ai nedywahRisgpdion for pair 787. This new COO i nforns tﬁtﬁ-,‘%%ms(,g he
nunber of nessages it received on (the enul at ed- broken) lin I.e., BSN of
788). The generated COO uses a new link (not shown in figure 7B) which is
used to changeover to. This new |link corresponds to the changeover link to

Chen sont PR bRt BBl AR YRl oy A B R B A IREY ° ' 2,

unbroken | icalkvenfibial MSRY TEWbESXH sHBh hi0 enirt that tHe apPrdprie latiBases afeOA
(acknow edgenent) nessage 740 tromthe BS 107, and ogenerat es 74S a new COA

" message. THBd#edwiththemew losatianefithe NS. Bipethertiarationios thegropaswitchawrtains
opposed to I t j i . .S .S 5 the MsSC
SRR Lo ATEARARYY Aol B bl DR EMORRAS: il
i nf or mat i om new dal/ssidn, appropudate eivcuitsEhannelp) idee tdvbEassiptled faamhit bssidh, Any
information received is then retransmtted 755 to the respective
dest i nat i olPeBFndiahen iy cRutigyratipn pifhe aysiem ppbths SYstFm S|t HFIEXOTWEHR ngs
(1 ncl uding ' : ' Led el Mi-enkbie | 0gic
fl ow ends %S%Eéa%}ﬁggd%glg%%&éﬂ%%/%&ggﬁéﬂ? %ﬁ?ﬁfﬁ%ﬁg&gﬁg‘xy S\S:mmtg%ﬁhsrr%fcﬁgg on the
BS or the MSC to detect breaks in respective signaling |links. The break in
t he signaling | Figuré 4 showsadexempdary deploymeiit iv hichrthe Boxzswitch 3¢ isres; i.e.)
the breaks are g«a ded taﬁ@,ﬁr eatte trtle n_ecesliar vt()an%%of% COOs., Under ot her
embodi nent §°M% S?B&fo PRANYRRP RS SICR pap P Dagkbpne H 2 OF go,letngtives oy
the proxy sitiiehasea vk r4, ee. Miffetbnt €draibi. OMhekOalteriABive hefWoksCmay BS 1 n
relation to a MSC. Procedure for Automatic Triggering of Siphoning Based on
COO rressag@gect!n@érrycyekcpanf#{%%@&aff@dpﬁe@fedtdﬁrétmanoeﬁwgﬂm@vomeg pmh«%esw tch
may dynam ¢ i . itafr Lrecting (or
o1 phont ng) ThAtaEESTREV AR Bich e 3% KRR QUSC tho, MIBENI R,
For exanpl erratgegiedntsongy berbedisoet cituit tffic ryeld be Gackliatiled po @¥iffesantt ch 300
nonitor s the sij gfgal ing bandwi dth directly or_indirectly as a neasure of

syst em band@Wark Toeexagple, ciaguit Hattic fiem Nasipap Nifboauid be backhailed todg MeCr educed
system banglyw'ﬁd‘,ﬁéfg i3 O i ?F'Qm t he
MSC may be use %‘g 1\élﬂ&éi Qﬁéﬁ 0 g%g%g%gtt?(%@%?&? ﬁg{ eﬁ/g%t?oglgstafio easélé’? ﬁgt t he

bandw dt h IF back¥bhe H22 Raf tomBEGhicaSOLith-TP3Ghcd et dorkevd & or iEIntamket 41¥e Asrpai r ed

until the effected Jink js revived and traffic js changed ck to that

i nk. Thus,m{lﬁe ?wdlawg éeiofvew SOHPOIES [P0 40 gignaiyveds W?rgﬁe_?hi W&“@Cent _
fromto " Slh%‘xﬂﬂi@ﬁ"(eg,‘ﬁ{nﬁ ﬁlets%nraﬁﬁ’iﬁ@gs‘vag&'?%d PoibE SRS Roml (A bdaddredrchft@f fi C
si phoning to an alternative network connected to the proxy switch. One form
of exenpl awoy linkgyB@6 nay bh isent vésorar altermatishoetvork.t h reference to figure 8. The
proxy switch creates 805 one set of FSN and BSN counters for each link to
the MSC 110 andqtq. the ar. j

i nt ercepted anththé] g%raugﬁ%%éﬁn H E%glra %@?@Q’g‘gé‘]&‘f@d{‘ %‘E@ﬂ{areé%fc%ﬁ ?ﬂ‘?rn%d} r gr.eﬂ?rfedt he
proxy sw t emb3@hethes (fahsindditich froRdeeassg eort faittibhaitiEhelbe: fuhdonst he proxy
switch 300 intercepts. that nessage 820 and does not allowit to pass to the

BS 107. | n fagikitgte;siphoning! taffic irom theirynks 06 betoge the reach thesVigl ldRangeover
and does n@f..q4:.0di d 5{,‘%‘% 3 swi tch
300 then ggicéﬂﬁtggégég?%%ﬁggggggﬁg W ? RB%) I?Féé‘-ﬁét%éﬁ@%& érfés%li éﬁré MSC and
sends COA neasagmt 8pfratian; iséree kSbhildiflg blbbles fophighecdvel applénatiensyandier s are t he
ones created by the proxy switch during the processing of nessages, simlar
to that deéﬁ?ﬂ%teedméﬁ&?é@ YiNAEdU e MSC now bel i eves that its COO has
happened. Conmuni cati on bandw dth between the MSC and the BS will be | ower

as a consews&%ré)ﬁormb%zmh%g@»g' Rt i;ﬁizaé;%saa@ ok@ﬁoi@i;%@hi ng link is
" avail abl e. "However, though the bandw dt etween the proxy swtch 300 and
the MSC rnay be viamal 886 @SrodmS §54hdrwolk, GRRIAE pRscelass APadilityhe bandwi dth

, between the BS 107 and the proxy switch 300 is not inpaired. The proxy
swi t ch may maskgeneit agruargeheoMS: thiissue tneadont upsiates op kngifitiation netifidagonsxasghe

alternativ et work. Accordjngl t-he pro switch initi f.

si phoni ng g\g T3S oma PP 8elg@n%\9é{e&j]\"?%wq§¥?§ a.gsr_egﬁn&éé{b&% tlh? mﬁ %@b’%vﬁv}et ch.
There are BEWY, indRSen@blIRItheVIRVHVR cdfipWx!ik pddied wititheewUsefioh @f €y Iy
voice as well as data traffic froma 114 (see, e.g., figure 4). If there
are nul ti pIMSt Heweves thestaadaydipracsduiss wmsy 1ot werknacesyn embeimnesisapl swi t ch,
then the proxy switch may select the type of alternative network based on
the type of comunication, e.g., data or viice. In initiating the

si phoning, the proxy switch will configure the data plane as needed to
route certain bearer circuit traffic to appropriate alternative networks
(as wll be explained below). For exanple, the Vol P assenbly 404 may be

. - o o Y A~




t hereafter maintains the FSN) BSN nunbers as described above. Any COO
nmessages from BS 107 are then intercepted and a COA is generated and sent
to the BSwabhaigai ntaining the FSN and BSN counters. Anyp JTBSsdges
fromthe 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 |ink,
i.e., tosee if the COOis a changeback nessage. If there is such a
message, t bgdih Ohies DMtHeGRvdntbR! PEESnipl, thel MSTRA be ildIvED MBS thAHoe0al N
handl e a higher level of traffic and wll take actions to "reconnect" the
si phoned | noiksse aredVISCalefg. one beingthardlGDy an alternhativeaietwarbbgatkhedSsage, it may
. be yet another, changeoqver sage i,ndi catin ont ext tha .benefit
fromfurt hg?e%stloﬁ*?%g?fah%q ulgfagq‘ ?%P?%P%%@?% T?’sfﬁié egﬁgﬁﬁfégg‘i?nnﬁ%%g’ﬁﬁt& a new
COO i s genef tlehlveRBbn pidvitieTRebifityafladdbime@i16gi6 EMtthSpfdxly dwitblg, dBseribed withhe
. nodi fied BSN are the ones nmai ntained by the proxy as di scussed above. The
proxy swi t EHer0e toigeas ansd ¥ ennjeindy.r ecei ves a COA nmessage 8f5 from the BS
107. A new CQOA nessage is then generated 870 with nodi fi ed BSN nunbers and

sent 875 to the 10. | ; ol [ [ iC

si phoni ng pr oceglt\j/lrﬁ g?%%eupggﬁtor?%%fg%&?%s%?ﬁ%%‘%h? ﬁ)glpg{ae{]%e ;f)(Ptatg}gmE p?ng

accor di ngl ywittin8iH, tleeprogy switehh0li deesrinines twhethge dieNBS is dwerentlp iroolvedad i ¢ may
i ncl ude the other consi derations.. For exanple, the alternative network nmay
provi de Qosalga&ﬁaﬂﬁf SRSt iUV iskincl; @@mﬂﬁwwt Woyellows then 1 ogic. In
one enbodi ) i bgod i ri Lagly, if a
call is tomt%g&%? %ﬁ?ﬁg‘fé tF’slﬁ ggl %ﬁgﬁg?g?& @gll\?ggp?g'i ngwosr??%‘ghgescri ption

above was ppdatessHd the VIRel I6CE ibdies gomentiomadlyi ke dagic Aewdhemendsaop%.
congestion. Under one enbodi ment of the invention, the |ogic described

b f t L.c_si phoni ng.i | ith the fault t
fogi ¢ descri bed i he PErdaRas 060 Re bR BRE M 4 s irysdin el BEvery ¢ e
that the pprgy seiich eheckd82081 see df thOMISC 010 {shavdHRA infthd@ill Torexdnisle /8R! ay

| ogi ¢ di scusséd above. COO messages fromthe BS, however, are always
treated asmpyhedare by anapzisg gatginfegmptiondor thedal égdpaknavgyasc s8sspey’d or med but

poi nt " Code i et o B iy ey T QEIRET NP BEFEL Tl Mo S TRET 1Y

addressed byoxyninitde procetiaras desdribed abpel Gtcepatigtshis tinwskmdofitnhassagalid t he
BSCs and Ms5Cs wi |l have uni que point codes. A nessage froma BSC to an MSC
will, in genspdihroughie fheMSCHHS: i nati on point code, e.g., the point code of
the intended MSC, and an origi nating point code, e.g., the point code of
the BSC that Sowfesd RenERaR% colftind ARASTIOMBRIRL Wi lbealie T or
calls originating from tﬂe M5, additionally request a bearer circuit to be
assi gned f proxyseitchBD0 iiBersems theihapdoff megsage 825 framrthe B6i10 and, wWingahe ar e

identified, Circuit ldentification Code cl To suppori transparent
oper at | on [omRioR b 1as IERAR et P uvets e ol meba e RN betd g HRE heen
the BSC anghebfabe 356 PhERRANGRupdate Bédsadtals BREQ8Ent SBHitS tHeISC180RAY tHeS
conplicated by the fact that while sone of the circuits carrying bearer

traffic wi Proxyrssishapésied s ewmlosplsdatgbagminohshopsiraflscimgthrmimangs: Heip lasal cui t s
emanat i ng fir B 1 [0 . r .SV t he MsC
w il be ung\%ﬁ%gggwggj&w&éhﬁg gglttei 5%19}.”' S%A%ﬂs?s Eaitth é@ga 8\?@* lg%&n%)g&nu[ﬁgtg‘ 30S are
pre- provi siViiRedods @sincl the ptoxyamirh ht tmedrdede enfuhSttonBEiracan\EISC). Witks eas ot her
trunks 312 connect to the proxy switch. Anal ogously, under preferred

embodi ment STOWHEChALP drenspRds s kapdodsraes mebtags Sate s B{UTedhe kgihect i on
bet ween t hg,BSpanthdsieoMSC (" pass through circuits”), and the renmaining
circuits are termnated at the proxy switch ("siphonable circuits"). Under

, one enbodi nent, under normal operation, the MSC may not assign the

si phonabl e Pgi etfer fnanaging supplldnsenta éa : e presencgfof o préyswired
above), the proxy switch nmay assign a siphonable circuit for a call from

. the BS (by conmllpicati the.appropriate. ClC to_t BS nd e BS wll
respond by sendi ﬁ‘&e‘iwspegf&f‘é@b85§‘ae SaOfgﬁe PREHOS ?‘%ﬂﬁ‘.“?ﬁe _&ﬁylartﬂrene%xpl ai ned
bel ow, t he wheh @i MSHRiBvésatkie MR idle; foathntplehd MISSmEy bEbiisy wiflta @assed on

to an alternative network, accordingly via DACS 402. To_ ensure the
consi st encyoise cilhthat isdeingrhandled hy appltemati veretwokivhesithe M Goispttemptingto

failure) ungre qngn EHRNSHRm B PR 120! oFY dugfort BuchSl ARAHATRRAHGEPNT System
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. circuits. To h

accesses the Cl C database at the MSC and marks the siphonable circuits as
avai l able. As 20 WO |1 2/~3.415 PCT/USOL/.133~5 a result of such action,

the MSC wiwpd od/f3uk that these circuits are available to bq@,@mg},ﬁd and
the network will behave |ike a conventional nobile network (i.e., one

| acking a proxy switch). When the proxy switch recovers, the netvvork
managenent system agai n accesses the Cl C database at the MSC, but this tinme

merks the sLROPRRALSAL! Flld fe @%@Hﬂ%@m%& Sich S0 GEEERIERglNE PT OXY

swi tch dat e Circults as "aval hese
circuits wsﬁ;iplddimnarpeexakss,g;nabhﬁrdmuddaeca)rmﬁ;dng,mi)cllse movides by teqitorpove.
Under sone e i ments, StoEonabl e.circuits may be mar ked "unavail abl e"

" at the MSCS%H %ﬁOI"%EbP%W &alh waitingape ogher pﬁwaelaw&auw beRaern ©d ¢ hat

the proxy swel gbhy gains control over nore of the siphonable
Gé;bdl eaﬂﬁ Jéepl oynment of figure 3B, the techni ques described

above need to be supplenented. In particular, to handle the depl oynent of
figure 3B, the BefsxyngiaifigiiestbaulscA oomqmtslmelpnn mmlsr@g'@s irfto ¢ provey B@itend

change poi t are- er . on di.ment .. this
2 one at 220 EBERe MIGTL0 U5 o, SRR R e pr R T RS g o o
new MSC nmajh Henlbe s iiind @b méssaRsSoni ubea)mdﬁntheqqs idhdteuRatthotethy pldxlye

re-mappi ng nay be done at other |evels of granularity, for exarrgbfF when a

MS is tur né‘ult@h30033WSéh®M;ﬁGreml§atp@rrre§sag¢tmeassrﬁwighgwtslge B8P legic

equi prrent gé Lég‘%g s (e.g., included in nessages when a M5 is turned
on) to I\/IS r} correspondl ng poi nt codes. Hardware Architecture

Ref erri ng conj oi ntIy to figures 3 and 4, preferred enbodi ments of the proxy
swi tch 300 i ncl Ifdge M&mmhsplth@mmesxsﬁal thanl detediaines Glidaifn thed8 call isebedrgmnt r ol

R ot twar o Bileia®h ety el ory Aot B in M AP Trdal rew e soetve o
commands fwmlgl?é(% &W&tﬂeﬁboﬂlcﬁﬁﬁecteﬁhs megﬁs}gif&w@é @eﬁgﬁé gﬁlsw ERE4RIRBL! e

signaling card g. MC 8260 aval | rom Force to receive
t he signal pmgwswitoln nmdsmh:{nrddmhblcell a¢tgmadkimg> aniMRE; tmz)m)@]dbeanot simplyer f or m

the initia oceSS|n here Thi.s init r,oC SSIn i nc] udes sendi ng
and ter mi nist FRGAER BPEIPORI: o herral s g by RRES Bina sifiEn BYtTig 85 ser

progr ammat My R ﬁr@ky s‘&/h@h ﬁi@&é@ﬁ%ﬂﬂh@ EARErbANKE MY 1T dnd BordveRs 800AR! | N9
nmessages. Once t nmessage information is coll ected, t he signaling cards

cause the mg@gei mgssagaium 8 foaturgnotificaitn pessaee.+ BhaprokysuiemdoQihen o be
passed to %s?es%%?%rgfgtq%rg&ﬁc gs pxgr C%‘é A 0(1% Y07 fo|1:g sé&t?e%{ ?lﬁsm% s?on otﬁl | abl e

from Radi sys for carryl n unc |onaI|ty

of the prokis 5, kaiich Will RSRed kEndtiTe il Rebs tHemeomhpcallb Mhe prokyawirht r ol
pl ane is constructed with passive fault tolerance pechani sns. These
intercepts 608 any responses from the BS to the feature notification message and acts

accordingly. How the proxy switch acts depends on the application using this logic.

If the MS is involved in a call handled by the proxy, and also involved with a call
handled by the MSC, then the proxy switch takes an action 609 identified as a response
for such a state. This action will depend on the particular application involved.
Traditional call waiting is but one such service that may be built upon the above core

function.

If at some moment in time, the MS is involved in two calls both involving the
alternative network, and a third call arrives for the MS either from the alternative
network or the MSC, the proxy switch will direct this third call as per the logic of the
application. For example, in call waiting applications, the third call would be routed as
per instructions contained in the subscriber profile; a common option is to direct the call
to the voice mail of the subscriber. A similar logic is used if the MS is involved in two

12



mechani snms ensure that on catastrophic failures of the control plane, the

signaling links received by one side of the control plane will bypass to

t he ot her v @gy34fus) if the control plane fails the |inks@igsdiMpiassed

across the control plane and the BSC and MSC may conmuni cate as they do

conventionally. The data plane 304 of an exenplary enbodi nent is shown in

figure 4. It includes a DACS 402, a Voice over 1P assenbly 404, a Data

termnatio t ey : i .ks}, a PPP

ol ay assoubi b e o8 fe e, okl DAl Al AF1R WS o hefehanhs

assenbl i eswaely, apainpthe lsaispecibarprofile divtataph@y tosthirdscall T HeAEhdé0 and ddéei ves

_ the bearer circuyits of trunks 306 termnates the information.received
on the trulf&cis ilf?ﬁ%%bx the REGHYSY 1\‘/’&?‘%@“&&& SHQ?IQ%SﬂOPPRSistLattIF tgd> is

Preprovi si aRedeB9 ho EAfs HolPinolvmg e MY CafPIRGRLEH ahfeYPbifiné the

. Data term nati gn assenﬁ{sy 4015‘. 1@?@ Data ter rﬁpnati ona%rg’s?ené)l ye4 8?&|dn turn,

i s connect MSQ gsdlf)én ARRaRe| vall dé&Bminstthe logionit fallowsite hamile thsthiri call.i on wi t h

the PPP term nation assenbly 410. Moreover, the data plane may al so be used

to connect to alternative. circuit-based.network e.q., .to backhaul traffic
Lo a chroui 1 vBEDT SRagiel Mebtes G oaf CRinEY HRGue of p i8] Y
entities rgggiciSort TR BLicGRANBAdsribe® Abdveeneash fHelacklldieeddU8 oticagcont rol
channel s 401 which is used to carry infornmation accordlégghto H. 248 or Medi a

Gat eway Coffatise thpt GgwediB ftatsopith bipgks eQferrédP. asenpaedd to dhabisathoughi ngs,
IS used togl e GS, 402, . i.Si : . 6 i it.s. For
exanpl e, aToaR TUBCHER. P A hBpk Rt B b RO Rt LAk, o0
to one of thedndiabsidior €isis supptertatdry danod ardBbse desérited witErfdrénce 06 figire
control information to the various assenblies. For exanple, the signaling
i nf or mati ofAcontai ns control information such as destination |P addresses
that nay be used to create destination addresses needed by the Vol P
assenbly. This i ' i ik RE |

deliver the voi (t:fg&?{l% ﬁa&ﬁ %Mr?b ?’elcg{ié\gl%sgtﬁ?t:{o rtoﬁg S%%\gchs}{ yﬁﬁoeggig%?%gﬁ% he

i nf or mat i othead8 ds tivalyed et cdinthepgoxyt switcbas bandling thetdall, s pheoldiSICais aot.

prot ocol s,

pl ane is céﬁé@? ng@%lf’#;ﬁ‘ﬁéé }\lﬁé\%ﬁ%ﬁ{ i}‘{egqele?teaﬁgg%g 3%@5@%@2:& :

mechani sns c&RgHE® tHebpint PR fdagtir H6tBFcaBbn hiPistiak Tefeaiifs ndtiiRalién fokRe BSCEi ved
by one side of the DACS will bypass to output trunks connected to the MSC.

Thus, if t Hhbe geoxy thanaeeives dnd inthesepts espensgs &0 twgh awsseage fiomothe Bhe data pl ane
and the BSC and MSC may comuni cate as they do conventionally. Software

Architecture RetRnt) fYchPLAY sbOGLONSR: S dlire BAORTnll FURLESha

enbodi nent, the contro ecu session nmanager processes
and comunitegtarowilpneeRses theldul, drspiofn switciagmivens 6reths essponseltode a Proxy

Sessi on Manager (PSM. 904 and a . Core Session nager ( 002. The
communi cat MsRSage Hdacatiag thas the e I%QEFCR%‘%‘BE] 8’3‘?4&'\/2]3‘1 ﬁgp’ ‘E‘Sgﬁb\%giﬂ? PYX¥02 a-n
and 1P Message, sk %&é&s%ﬁf@#c{)n}/eﬁ&ﬁngs'sﬁge ©%hd Nﬁ»@.ms?eggﬁﬁ&us the

sessi on nmanagers I nc ogi C managl ng and handl i ng calf sessions,
wher eas, t beampeshgM 3G itins'Stherall ik drdigiary dably thatisdthe MS Greetsaghiects The

nmessage hand] ers capsul ate the | ogjc .for handlin ssage t hat ot her
of tvar e BB R EAT SRRONdS KirdtiS: T e Sulihe AGRBIPHEC B et Srhite S&Hs ar y,
the sessi OpecBRiIRINoafls POy AtiBg hidae! cigicall being handlbd PP tRMISCANE anstBlert hat

ot her software such as the nessage handl ers do not need to know session

state or t hetheprexy SwischsSTheryexl switahostateraflsriaithe firoads s piewy $vaitghcitdi bl e

for accepting.d ages a ' o] [ S T rmer
hocept s it S50 BAsCTRG MR SCRNE oB R G PR RETER P Rach S B T
107. The | atdraccepRdvhethll; if e dsdridid adidicsepl e pfoxgrogis GRS oapaid mveimessages
to the data plane. The PSM process 904 handles all calls or sessions that

are "flow €8S &N 628.4Fpsexample dhe RIORR Swieh 40 may negddo payly Gafls fremsam 002
_handl es al . r i O | i e proxy
swi tch 300%“%&2%?%0 e,w?r%es o%@%ﬁ%@%@ﬁ%@%&g?%@g&ﬁﬁﬁﬁp gl{l Loeméé\&n%
functi onal Thy pasytshtch 300 then-ilBcepts @36 aBSsutsedqueat feetasendtifiehtion respepends
like an MSC to ssages from:t S, and responds t ssages fromthe M5
as if it y\ng@’ tggE@S_ a?%reg@FRQFSéPR?%SPEP%ﬂ"E SWHF]E) f‘iﬂ“’(?d?%l\r‘lg‘gr?&a’%g%r hedEsses
running si mﬁgtvgaﬁ% &P%g 19N RELO TS BEAEISALN bF fedRobil MW Aeridifenecessary
seal ability and perfo %Ta | softWware processes are provided for

nce. Addition
failover and reliability. These in our diaﬁj,rams are referred to as PSM
904" and CSM 1002'. The purpose of these ™prine" processes is to provide
fail over for other PSM and CSM processes. |In one enbodi nent, each PSM and
23 WO 02/ 3. 115 PCT/ USU1L1331s CSM has a "shadow' PSM /CSM process
provi di ng "shadow' coverage. In case a PSM or CSM process fails, the

o o M -



The SS7MsgHdIr receives the nessages and assigns a (preferably) unique

| ogi cal reference nunber to this nessage. This reference nunber is used

| ater to iwkepi/kdsys subsequent nessages that pertain to the wangsA8Rs5NI
cal |/ session. The assigned | ogical reference nunber is comunicated back to
the software systemrunning in the BS or MSC (e.g., the SCCP protocol

stack) which then uses that reference nunber in all subsequent nessages
pertai ni ng ' S . ' ] S7MsgHdk
502 thon oeBEeE e BSOS Ry e ke YRR Bl B P e
SS7MsgHdI r cenesrit Arghdrite thpouset acplieofahe tdief imtgegmgenbsgquait deattawed sel ects a

. PSMthat is sociated with that code. For exanple, a.tabl be used to
store such “rogi?lﬁi’tf%’ﬁsﬁf Brgl?r GFWEW?IW?@&GMHW HetS rni’ﬁyrf@dit‘? s itg‘g@s"ége i's
for a call/ggaaii thdBISC 7 thOMBE [ods RARRFIE calld(sOME Pﬁ'ﬁg@ﬂhﬁﬁﬂﬁlg td Bdrhect to

. determnation is made by exam ning the service option field Contained in

t he messagdhe M. Wihen thegallshdss theepraxseswitiht 300sendsi @fsaparogriawibidingal | s. I n
anot her embogdi nent .. this detefm nati i de_ by. ining .the calling and
cal | ed par t§/OFIALYQ tp%s%fge&%ﬁhéﬁ lﬁnle?&)eg(?? ﬁhagﬁée q?ﬁ%ﬁsﬁ’é?eglﬂﬁ‘?%ﬁ'ﬁtﬁ@e?’@e.n In yet
anot her entyggliiteeAfe rehdldred A6LiRVAIVIMRheMSICS THRARanA¥r BXAILH tHednfoRBatial iki Ng
party nunber to determne if the calling party has chosen a Vol P service

provi der. dgpbandiendta ebilingtystom dopepdsoan the implementation andesgrviceproviden, t he
PSM 904 pa S . @M 2 t. 1 Rat.1 i s made not
to siphon ﬁﬁﬁ%&gg%@s?ﬁgﬁ&?ﬁ%ﬁs 5&2%%%&“&“&%&%&%&@% s used to
send back tinforietiddSetobe toliecRS, formatidicandSENBgEdl r processes. 24 WO

02/ 3-41S PCT/ US01/ ~33GS The PSM processes 904 may al so communi cate via an

i nternal protocaql .t CSM processes 1002) see, e.qg,,.figure 10. The
i nt er nal protocﬁfﬂl’iﬁwéqgf‘&’@?’_]\%&@/ Arthant is Sepudupbiich el fdletled. As
stated aboy Ig@@ ahPM tHE RIS Wdlddids RARE SATSin f:(’fﬁirltﬁe Mthek proxy .

non- si phonab Once it encounters a session/call that 1$ siphon
passes t he switch e300 iy bhennfigoegli tomiteraept 650 the feShematificsison MhmsagSvbmprthcess

IS responsi r. handl | al | s/ sgssions.that are si ned e CSM
communy oat A5G b is S0 B efns 10T PATERG Btk Ron Mot BAREL AN as

H. 248 and "fﬁﬂ?béi%ﬁ?h@e@ﬁi £16BS, eANEsREqURNAY 86 MsponsERSiskutdeIo0as tirrMBCt ect ure
of the PSM and CSM processes is sinmlar..Referring to figure 11, incom ng

messages arfeom diedBldgcpise thedepuramatificatinnanessaze wadepeked fm beaing seé taibe k

interface th e £ t | enad For
examl o0t 16 S RE HAEHE shECeTERMAYR G ool B ¥ PRt e

encodi ng arMSdeeoft MAnTRSRaE 06 thaaldr TheWI®theh hseslshindad mocioedto The state
machi ne nodul e 1106 is responsi ble for handling the nessage and recording
the state JeEdPHeHys cdll.cie YGBAbOL subsriber orRiiYs a MeBage HAWSLE% SWsehlsEol | a
gi ven nessqggnaijaggqlg_i es a known state transition under that protocol. The
state machine nodule 1106 includes the logic for recording the state and

i npl ementing the state transitions. The active directory nodule 1108
interacts with tTe celltveaitg appbibatiantlypginwh figesedl} is fimitstito handdingte MSC and i s

responsi bl e for obt aj ni and updatin ubscriber profiles.and other

user subsc oBGRAFals |11 SARE SHRTTGRB AR PhExendd P Ry SRS f e gi st or
(VLR) is t \tRioGalld for et hanaizetd Minlling MaltifR eallk ROnVAThlkemtiidt Retwoig, tsubscr i ber
information (profiles) that are currenth&éroanlng within the area covered

by the MSC.handling dasnedlisyandivhice walts, pad hedkect ed t o anot her dat abase, cal | ed
the Hone Location Register (HLR) that contains all the subscribers who are

"honed” in ﬁl%ge £ 0? &ul 1 (4 1enT -'lé: lekéftc g a pr 1 Lil ber roans and .ent ers
an area COVFW%VMVMM to send the profile of
t he subscri ber Lo g-é a i r oams

“out of the ar eaagc;{%%/dé%(gér%%du&ﬁe ?fﬁ &@9@;&%%(%{15@%%?%35%@;%? ﬁéetw%%éC),

t hi s subscrthdBs 17ahd ke MSCl0eUader tidie paackiwes, bothethe BSyandukbMSd die t he

. proxy switch acts as a client of the HLR dat abase, requests subscri ber

profiles fronsifd¢red pg pearysay Berst ApgBeE2 BB RSSTH M BIGIn thio sgised nBmPe®ed by t he
proxy swt Egﬁ@d i j irectory
nmodul e andccig%lg@glgs%g\? %id;s%q%%{%g ase eé??él be a\?%e gg&a‘{va{é ggﬂ‘%ﬁ%énﬁgﬁn@{r% for

roam ng suliBSN)beFhe. HSNP entifid® tHe LatBhBssPEETscO0l pedB Gid fhbh B Sedewtifiptteavay

controller (M) nodul e O interacts with the data plape 304 of .the proxy
S o vi & ISR D ERPS: LoL RO SIS B IR0 UGEANTELEES v g
an action request fromthe 1S-634 state machi ne nodul e 1106, the M3C 1110
sends a nessage in H 248 or MGCP protocol % the data pl ane 304 to carry
out the needed actions. In one enbodi nent, the so-called TDM Vol P case,

t hese action nmessages fromthe M3C 1110 to the data plane instruct the data
pl ane to receive incomng circuit (TDM traffic at an ingress port and to

v N B | . o Y b1 o




fromthe BS 107 to the MSC | 10, and to show a "Pass through call" A pass
through call is a call in which the proxy swtch 300 is not responsible for
managi ng twWeogdss and in which the call is to be passed thg©@yEh 119565
handling by the MSC 110. The proxy switch 300 is transparent for purposes
of this call (though it may alter ppint codes, for exanple, to handle

re- mappi ng of MSCs as explained wwth reference to figure 3B). The BS 107
sends 1205 & Pt A1 BAUES pAHER P2 1P MV PINLE ol JFERIRE g he MBC
110. The service request contains a service option fie that specifies
whet her t hitken Beeal kisepusetht if has santvabi messegas lupax amd thehdingahéssagbifetofteerdy swi t ch

receives thjs ssa ince i.t j in the signalin at h bet BSC
and the: wedeE TRESET fucEhiicosiid Saptisorid ot elebimesiu T aEstel can
assigns a Wpdfryand PEAH aae&t@rs@apaebleméutsendslm @hz{@é%ﬁﬁ%&d&g@ooﬁ the

. initial message for a potentially ongoing call request), and routes 1210 it
to the PSMmpsssigeds Peerd requesting Race tpelmnge sverdo limk SLES\Pemrd rependd Bvithdecodes

t he i ncom age 26 NO 02/ ~3+1 RCT/ USAL/ - ~33Gs and usj t he | S-634
state mchmﬂﬁégmr é&?g%?‘a‘ﬂﬁé%ﬁ%%)]‘f%}g%#&gﬁ%‘% %?ﬁgﬁ%?l“ttﬁ? %ggéﬂufr‘%ﬂg to be
si phoned ( @aged ugod xﬂﬂcwixﬁssrn@aﬁésy@eme&w&)u-@@mﬁtddomxh@ﬁn@imﬁadbm by the
M5C 110. Since in this exanple the call is not to be siphoned, the nessage
i s encoded 'BSieNCcscHEsSAZRSIK and Poneed t bregarmrilediia Pest dcess 902. I n one

enbodi ment, the comunication protocol between the SS7MsgHdlr and PSM
processes is a_shal fhsfobftidasriRtalREak: WRkiPPOH HEFHRYEL of
abstraction (relative to session logic) of the underlying signaling

prot ocol . BENSEPeeGHdE FSPh=Baad BSOE3. Ahenissurad thanthatetage thkPQordatiag liskd34

message to the MSC 110, The C processes i.s ge and responds 1225.
Thi s Fesporfsiing bejveen PeL rod Bewss dereep oy Comnd SLedomdhi SiEReshs
response i YefeBle@ityPeb. TeP PedqisBRISHEOD e Nk Qat] o msrdgiger m ned

i
fromthe local reference nunber assigned to the initial CSR request nessage
expl ai ned ahdudss,itstBEN 6%/ s heldT OO prassage sSWhee Pekrd seqeives tlos mmssdge.hf s nessage

L1 anspar ety PBTARG L0 e HASNS o ket PN (el Slhehch GuE R BRaR e 15 i s

cal | are aljauwReodsq8iG=RNHdAE BE ke rARBHUAE PUELRUERS uBIneas: thWdend¥Biges xs ept
for a Call Release nessage at the conclusion of the call. In response to a

Cal | Rel eads retmasipitios pnd sande put3000ArBessass qontnipg ds BERA=5H Saprl regeitase cal |
happens in i I 1L . The call
ol ease moasGON nelRe b AR I Slepu DELEOR i 8 IR BRI and” TP 0% e
BS can pr ocleesmiret that the lhe Srmadeages priofen mead tofbegerteandmiticd. Tieeelldsps show t he
case of a call nessage i(git' a‘t:‘eo! lg)&/ the BS 107 tg, tEe M5C 110 and al so used
to show pr d¥5F5a8ed Ateduepequp by Pegrk 10 e tgriransmitied i Pe¢ed and assi gned by t he
MSC 110. The BS 107 sends 1305 a service request intended for the MSC 110.
The proxy sw t ClUARE plef@fedldMbbdRasa g stdidatd1epla$ alVs el dry Pe@RAigm 902
receives the call, asmgns a unique |ocal reference nunber to this nessage,
and rout es bepuegnijthe B anthd1PsRIngt epseied goworke dn shert.Het Bpri6d angised The PSM
process 90 ades, 55 [Wyletelyy! 151 hdes. yhether this call
<o b oo e aforty (i A ARSROA AR e e SRR "

handl ed by rhdseaddBGnll Mke- Seivg, &.d. /MB Ui mesexBag afeltdockalll Cosscqudntiypihbe
si phoned, the nessage is encoded and sent back 1315 to the SS?IVB&I—!dIr
process 90PasikSNARINistagirtthe, B e @ad thedyp Crmillfiof acquratel¥ geflest the state ¢fdhéressage
to the I\/BCVgﬁl(ﬁeﬁg&le\/SC 110 responds 1325 to the call set up request by
assigning a charinel to the call (as described above). This channel
assignnment is received by the proxy switch 300 which passes 1330 the

assi gnnent to t hsccBSihg@pandahpreferied embodimeatspd nhisiny@8®nt thatpraxy smakhr ecor ded
“this assignnent 1330. The prgxy swtch n transmts, 1340 the channel 27
VD 021 3-1 otes s st Taleradeie, BiTak B HEVEEs 5t U idgl |
. further exqhapggs swatidbields Y05 bi ot 681N bed BSReduhi@rsBoke #Rdink he tiBgser e
allowed to transparently l%ass through the proxy switch until the call
rel ease nesidf@gad o sct 04 FSNraaf dSecquntegstor sacihlénlt todhe BOUA7 pri¥itie parsisuliah t he
proxy switch

G phaned cariernet Bt 7BrliRnb§ SRl 1R 338 uSiRPREREER o

re- di r ect edhd BSKTBENURIITRY ioviehd MIS@ok iHepink! T8 50 e Xiye BSWN/BSIN %dmvmhtmn
exanple, all signaling is to be handl ed by the proxy switch and the trunks

carrying user traffic are to be controlled %y the proxy switch. The BS 107
sends 1405 a service request intended for {he MBC 110. The proxy switch
receives this nmessage and assigns a unique | ocal reference nunber to this
message, and routes 1410 it to the PSM process 904 for further processing.
The PSM process 904 decodes the incom ng nessage and using the |1S-634 state
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advant ages di scussed above. In addition, the enbodinents were described in
part with relation to CDVA protocols, but the enmbodi ments may al so be

nodi fied W8 oyesksWi th GSM 1S-136 and/or other 2G and 3G peousmplsses The
connection of trunks fromproxy switch to MSC is optional. Having described
an exenpl ary enbodi ment, it should be apparent to persons of ordinary skill
in the art that changes nay be made to the enbodi nent descri bed w t hout

departing fr the spiri . ' ' ' | ai i S:
26" Vo 02k el Ryl P AEGackl ety G s Btane? T e S
;gmtm fgtdctﬁﬁ@me@ eaqbk“akbau@’n@nainlglsementdﬁe ondfithe MSA; tpalri 78§ trediestthe  ( MSC)
least one base station subsystem (B |, th C

f(ﬁm’ru ni catsamsibyhaRtf GBS SHRpEORL By (’flah‘é\“% ﬁ%ﬁg P@‘fﬁai(\@rﬁéﬁgg 85(?0 gfic "
Si anal i n T B R e e ais ot
2: gna: i ng pooy thﬁO@grawathé BSel0Tepdir 10 (rankss Sie mwdhise phmiessgsssi SeAt ande

nal i ng nmessage handlin oqi ¢,. for sendi n_ac nt t
an”NBC of BEsq ARtk seamant 185 SR prePrg L DO AP IE e STonaling
message handling logic and for preventing the signaling nessages from being

forwarded to thgs QiiRE t9hbdvREhBR 18 A6 ehfieCiation pe thewalyes forgmialdd witlreqealsi on
| ogi c) cooperating with the si gnal i ns%massage handl i ng. |l ogic, forrml
convert i ngtha vaiugntur 788 Fesexagwle: at MM emepspge HEY#MP%E‘O%\?@%e handl i ng

| ogic from og{ergg{%ttgfg% ﬁS&ozf%Q E;E%{ igghgrggal ﬁ)%&y%{vﬁt@ﬁil iR hishsksdPReaige Byor

transm ssi G . . . respectively; and nessage
transm ssi @plb&EhE theGRABATAFENW ke 6f#87shouid be mge highsathen Hahof 788g Ihogi c,
for transmtting Signaling nmessages from one %f t he C rﬁiSI\tIh §51S to the
ot her of t adslitBg, et VDO, expecipiian;t %téhg,(_hscrepancy etween and of 78T and’

of the FSN and BSN 788 should be equal. For example, assume the simple case of one
message from MSC 110 that is supposed to be blocked at proxy switch 300 as a part of

normal proxy switch logic, as discussed herein. The discrepancy at 787 will be one until
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).
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2. The proxy switch of claim1 wherein the nessage conversion |ogic
I ncl udes logic for converting a first type of signaling nessage to a second

type of siwgh@l s message. 3. The proxy switch of claim 1];@:1%5902{933ng
message conversion logic includes logic for analyzing a recelved nessage

and produci ng a correspondi ng poi nt code, and for converting the received
nmessage by replacing the point code of the received nessage with the

correspondi ng p%@?f&?@%itcﬂgexﬂ?ﬁc?ﬁ 4970) ﬁl\%g_ae.bmo:fge(ﬂsaidwtﬁ BSN*@WG%@! | sing
nt apo

state logic for ma ining“state I nformation ut the proxy swtch and

about cal | asepmiseh® theBShhiafematioh the ssgigel COMVmesagenwhiolyicentained udes | ogi ¢
. for cooperating wth the e | ogic t.o.consi he state 30 WD.02/~3~1
PCTI LSO 3 TRSSRERt A8 Rk 70 This Bt PR REERA Sy ob(hE mgintet signsmsastade shoul d
be convert ggdefve®Bhhk ehillatdd BRLEN) 1fIkANE| BBSI JTE88RIEhd RndrafAADG ukdPe Of
signaling nessage. 5. The proxy switch of claim1l wherein the proxy sw tch

" i's connect aeviipk4notishewn imfignrBIBY whichris ked tosbangehear to.r Ehis mew Linkf or mat i on
according to bearer circuit or | zation erein the OXY.1. S\W ls in
cormunt oat FOTERP I ta P Fisbbore Bl E3iehin A PRY Rebii B0 X GEMRT 110", he

proxy switch further includes alternative network control plane |logic for

term nating si gMat nfodifisdBsijaamdes acd ther cknoti78H tathe iBSe107i wittaihk @ewaTOOf
bearer circuits and for providing contrgl information contained in the

associ at ed M§SE8I 1A CRQ sagrion 3 ynbeokendigknbhs Rrexy siteh? Qb waitetorandk: and
alternatl Vﬁcﬁ@%@f‘@@@ﬁﬁ%&g&bl@ﬁ%xﬁ% fhedsQse ﬁ%ﬂg%S RO MR b R EOPAR) Ned i n

the identi e set earef circuits-to rnat’i ve “communi cati on
net wor k soneW&OA messageb&ht new IO A twal cbytainithe BSNeinfoamiatien cbpainiifiocad i on

- a1 o7 naPPRRSCL PG R CHDRGH REEROPR TR T Ch A RS B) KEROEYORRDY ncl udes
at | east one nobile switching center (MSC) and at | east one base station

subsystem (BS), Th8 ﬁr tsRQeh QR a8 Rt ol SeRMe r@tanstffe iMoo 8L NY
messages between the MSC and the BS; allocating a set of bearer circuits
from the BSntanahemivlnk fremsthe NG auyl frewdbeyBS. Pmydefoemptionorepdivadieyhen
correspond {0, LG AlAsReated. S8l acBfRHiSh ofhishld & iPRGua'te 17 e SRSV N9
course of things (including potentially being blocked etc. as described herein). The logic

flow ends 799.

Under the above embodiment, the proxy switch relies on the BS or the MSC to
detect breaks in respective signaling links. The break in the signaling link is forced as a
result of current BS architectures; i.e., the breaks are needed to create the necessary
events for COOs. Under other embodiments, the proxy switch may detect breaks, and in
response to such, the proxy switch would mimic a MSC in relation to a BS or mimic a

BS in relation to a MSC.

Procedure for Automatic Triggering of Siphoning Based on COO 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
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signaling nmessages corresponding to the allocated set of bearer circuits to
the alternative comruni cati on network; siphoning information carried on the

set of beay@hyesicuits to the alternative network. 7. A mytdogsiqfisses
comuni cati ng nessages between a nobile network and an alternative

conmmuni cation network in which the nobile network includes at | east one 31
WO 02/.1t3.115 PCT/ US01/ ~3365 nobile switching center (MSC) and at | east one

base stati ‘B&ﬁ%ﬂﬂ% i?mﬁ& 1mé£xféﬁeryﬁkl}g%g aeﬁlg&%ghﬁlk ps%a&ib@d A t%afﬁé éshéfhgﬁggbw ng

si gnal i ng nessages from one o I'n""accor dance w ile
si gnal i ng pacit mabht;linkaThisa ihei proxysdvated J00fintermréts @iCGO atih tridperindbidne frand

. alternative petworks,; dependj on the state i nformatjon, performng at
| east one & Ds_ﬁ?l‘@ dogp| H\ﬂffﬁgfo éfinglsl(}r: ARG NJEHROBSE é“‘HatP%Eétlf\?éH’hQPlﬁH&P fhg
message: sgn&inigy t\%xlk%%@c@&ﬂ%%%gi%ﬁ%ﬁcﬁ.o an MSC or BS that transnmits a

_ signaling nessage but preventing recel ved signaling nmessages from being
forwarded to the other of the BS and MSC respectively; converting a
recei ved si gnal iOng fnens obepenpmary logic imthisrregatd ¢4 shomini with refgegdo figure 8.

transm ssi to the.other of,.the B : spectiyel y; d trapsmtting
si gnal i ng @S?ﬁ‘ﬁ‘é’ss“ﬁchr‘fﬁaﬁeé g%enﬁﬁego?ﬁgﬁégg&ﬁfﬁ‘gu"%’és gﬂ{(’fx : 'ioéé‘b fvel y.
8. The met hed apd tethaBH I0TWIRER hi2séalee t6r fréth tiOBY & fich@ptcdant Gfetic@shce
signal i ng nessage i ncludes convertin nal i ng nessage to

S ! gﬁa first type of sig

a second t ypBEbers ase wpratadid Orpeeaydiggly. If the proxy switch 300 detects 815 a COO
message from the MSC 110, then the proxy switch 300 intercepts that message 820 and
does not allow it to pass to the BS 107. In this instance, the COQ only reflects the
requested changeover and does not indicate that messages need to be replayed. The
proxy switch 300 then generates a COA message 825 with modified BSN numbers for
MSC and sends COA message 830 to the MSC 110. The modified sequence numbers are
the ones created by the proxy switch during the processing of messages, similar to that
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 consequence

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, e.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.
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9. The nethod of claim7 wherein the act of converting the received
signal i ng nessage includes analyzing a received nmessage, producing a

correspondig@/p@isit code, and converting the recei ved messgauday 3P aci ng
t he point code of the received nessage with the correspondi ng poi nt code.

10. A proxy switch for use in a nobile comunications network having at
| east two nobile switching centers (MSCs) and at | east one base station

subsystem (BS), ﬂfé%@% Hm‘ir%‘?u%fﬁé c%ﬂﬁﬁ ‘i‘&&(@%e Qsti%ﬁ %%'E&Ocﬁ&mh%@ée

signal i ng nessages il e S|§na proto the proxy
Swi t ch conmphérsaftey maditains \ik BSN ~BSN51uH£B7€isu§%écn%8& éBO\&l 31 COQ nissspRg e
handling | g

far_re Vi n nalln ssages fromthe MSCs and BS in
" accor dance | ‘g/’ﬁ ﬁSslé)ﬁ@qungpprggrg 89 Seratedard scof I 0E B, WhES ¢ 1 or
mappi ng an mg&gfdlﬁgtﬂgmwndtgsl@@&ﬁ . the at least two MSCs; nessage
_transnmission logiC, cooperating wth the signaling message handl ing logic

and the MsC selection logic, for transmtting signaling nessages received
fromthe BS to a\nypPeOdmesBapesyronntheM$Ed 16 appohisrceptsd @50 and bleeckédytosset ifg

AL Ashos. AT RUICRE B EASE R 380k RAARRS o i GORERXEY RV an.
. % A. Ah” L. As., 4o §echBlile.OUY. 1?3&1@ bR nids&BK! Hlthere is such a message, the proxy

d/\ N
CQ][ AR nyvgé;\l’]@;%&i] Fetp ket & @C%ééﬁﬁ;&’%cﬁi‘a Sober tebel of rakfic dnd ) 1)

P! 1986 %y N a ca] cal ca]
ca] ca] ca] czﬂlgg X acflonﬁzt fﬂl‘él f@%}i %a % }(ﬁ a{)@?ﬁ&% MR ™
/. Ok000/ 1VLkhingeback message, 1t may be yet another changeover message indicating a context that
2Q2223. 3333%1x445 vgl gb] X] ﬁ)bf)a] caﬁcg}é_ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] c AP eRs rc ey Rigg Ohjrelficda V] ca] ca] ca] cal $5: 555* 666666K7] 779
U @ =\ =2?2?2?2@ @3 AVAACKCD} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] c

a] ca] ca] ca] ca] cat &@l&@h%ﬁ%{f?k&&]rﬁ%@ aewlcasd ¢edenalafall s38]wigMheaibe E-EECG H
?HLH[ HK( L{ LLLMVt NNNN [ >[ zupkd_ZU] ca] ca] ca

V] c"a] ca] c B3 a;d]ma&ﬂ@et@}hmlj‘%é@%a’}“hra@o@ﬁcd]ﬁﬁé{ ma]thraqrcapwmtm'ac}ctlas] the] cal] ca]
| > AR 9ddd LT "

coh d. 70] caFoR] B e PRy s The Ry SuiteR USRS PRt e a0 S RE £CRS] ba on

V] c*a] caj C%&s@dg%%sﬂcﬁ@hﬁﬁsim @@ﬂeﬁ:ﬁb@% ﬁ@ébaéﬁ%%ﬂéﬁ%eﬁém?a@@%&ﬁ%s ni d_zU] ca]

calcalca]ca]c 1}1 ca ca] ca] ca] cal caU] ca] ca] ca] ca

V] c”a] ca] caheh E]rma]hg@]@d@w éaq &@]M&Fddpc“él}q:mom pwiteh{thery uoj e* [ V] ] ca] ¢

‘\3‘4] g,"’\‘]a]c 2]61]0 2a xC a%;t(f\rﬂ%eg ﬁiect 9% @ﬁ%rﬁg% éx%}:&ﬁx}r aﬁ (ﬁ"f‘ro} elgljle; 1(ngtructs the data plane

11 ~M7, p] TZhwséordiagiyd_ZU] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca

cMal] ca] ca] ca ca Lt* D} PD! Y]
a c"a]U]ca] ]caU} ca]lﬁfrtfjlﬁ ]%‘LT@?“@%‘FE%]@%%%‘PE u %t@gﬁ%gﬂag{ﬁ%‘ﬁ%ﬁﬁ é%]ggll]cgg]cg
a] ca] ca V] ¢oad § tfﬁh]scﬁor exam e the alternatwe network may provide QoS guarantees that
, ! qB[ 6} A{ vqk a\W ] ca]ca] c U] ca] ca] ca] ca] ca] c% ] ca] cal caU] ca] ca] ca] ca] ca

] ca] ca] ca] cxjyd=] eatideded &y ¢hd pa](y: sitctalpgin] bedneamtodimdne, sighe@ing i9only 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 con gestion. Under one embodiment of the invention, the logic described above
for automatic siphoning is supplemented with the fault 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.
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| *x| wmhc”Ykfa\ W] ] ca] ca] ca] ca] ca] ca]ca] ca]ca

V] c”a] calU] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]ca]ca
x-<1X-*{ PexdBp$3ic” Y] ] ] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] Cﬁj](}@doqglﬁa] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! B\ b%\2%*8

| wmhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca]
ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] cal a (':! | 113" F" d#$$$3%DABE &n&&&Y' a

| wr mhe Y] | Jeg ) ] .CA ] za] ca] ca] ca] ca] cal] cal] ca
] ca] ca] ca] Ca ' ] 5 - @0%& () -

@ oY% () - 10%)&()410%)&() F" 0%&'() 100/0&() >i K-

1096 () - FLOYO&TH §SDACINORKs( Jadl ek Cpmipoddhtdie addresstd Ypfinigue hildb€s' () - L
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code, e.g., the pomt 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
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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
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information to be passed to a programmable processor card (e.g., RPC 3305 and 3306

available from Radisys) which is then responsible for carrying out the functionality of

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 AS 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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mechanisms ensure that on failures of the data plane, the trunks received by one side of
the DACS will bypass to output trunks connected to the MSC. Thus, if the data plane
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
(SS7MsgHdir) 902 a-n and IP Message Handler IPMsgHdIr) 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 SS7TMsgHdIr 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 SS7MsgHdlIr
and IPMsgHdlr 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
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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 referenée number in all

subsequent messages pertaining to this call/session.

After the above processing, the SS7TMsgHdlr 902 then selects a PSM 904 to
handle the message. In one embodiment, the SS7MsgHdlr 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 SS7MsgHdIr processes.
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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 IS-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.)
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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-VoIP 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 1o 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 SS7TMsgHdIr 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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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 siphoned, the message is encoded
and sent back 1215 to the SS7TMsgHdlIr 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 SS7MsgHdIr 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 SS7TMsgHdlr process
902 does not forward this message to the PSM 904. Instead, the SS7MsgHdlr 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 SS7MsgHdIr 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 siphoned, the message is encoded and sent back 1315 to the SS7TMsgHdIr
process 902. The SS7MsgHdlr 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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between the BSC and the MSC are allowed to transparently pass through the proxy
switch until the call release message. The call release 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 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 1S-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 furtﬁer 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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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, 1S-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.

What is claimed is:
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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, the proxy switch comprising:

signaling message handling logic for receiving signaling messages from the MSC

and BS in accordance with said mobile signaling protocol;

message interception logic, cooperating with the signaling message handling
logic, for sending an acknowledgment message to an MSC or BS that
transmits a signaling message received by the signaling message handling
logic and for preventing the signaling messages from being forwarded to

the other of the BS and MSC respectively;

message conversion logic, cooperating with the signaling message handling logic,
for converting a signaling message received by the signaling message
handling logic from one of the MSC and BS into a converted signaling
message for transmission to the other of the BS and MSC, respectively;

and

message transmission logic, cooperating with the signaling message handling
logic, for transmitting signaling messages from one of the MSC and the
BS to the other of the BS and MSC, respectively.

2. The proxy switch of claim 1 wherein the message conversion logic includes logic

for converting a first type of signaling message to a second type of signaling message.

3. The proxy switch of claim 1 wherein the message conversion logic includes logic
for analyzing a received message and producing a corresponding point code, and for
converting the received message by replacing the point code of the received message

with the corresponding point code.

4. The proxy switch of claim 1 further comprising state logic for maintaining state
information about the proxy switch and about call sessions and wherein the message

conversion logic includes logic for cooperating with the state logic to consider the state
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type of signaling message to a second type of signaling message.

5. The proxy switch of claim 1 wherein the proxy switch is connected to at least one
BS via trunk lines that transmit information according to bearer circuit organization,
wherein the proxy switch is in communication with an alternative communication

network, and wherein the proxy switch further includes

alternative network control plane logic for terminating signaling messages
associated with an identifiable set of bearer circuits and for providing
control information contained in the associated signaling messages to the

alternative communication network; and

alternative network data plane logic for providing information contained in the
identifiable set of bearer circuits to the alternative communication

network so that it may be transmitted by the alternative communication

network.

6. A method of communicating messages between a mobile network and an
alternative communication network in which the mobile network includes at least one

mobile switching center (MSC) and at least one base station subsystem (BS), the method

comprising the acts of:

receiving signaling messages between the MSC and the BS;

allocating a set of bearer circuits from the BS;

analyzing the signaling messages to determine if they correspond to the allocated
set of bearer circuits and, if so, conveying control information in the

signaling messages corresponding to the allocated set of bearer circuits to

the alternative communication network;

siphoning information carried on the set of bearer circuits to the alternative

network.

7. A method of communicating messages between a mobile network and an

alternative communication network in which the mobile network includes at least one
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maintaining state information about the mobile and alternative networks;

depending on the state information, performing at least one of the following acts

in response to a received signaling message:

sending an acknowledgment message to an MSC or BS that transmits
a signaling message but preventing the received signaling
messages from being forwarded to the other of the BS and MSC

respectively;

converting a received signaling message into a converted signaling
message for transmission to the other of the BS and MSC,

respectively; and

transmitting signaling messages from the MSC and the BS to the BS
and MSC, respectively.

8. The method of claim 7 wherein the act of converting the received signaling
message includes converting a first type of signaling message to a second type of

signaling message.

9. The method of claim 7 wherein the act of converting the received signaling
message includes analyzing a received message, producing a corresponding point code,
and converting the received message by replacing the point code of the received message

with the corresponding point code.

10. A proxy switch for use in a mobile communications network having at least two
mobile switching centers (MSCs) and at least one base station subsystem (BS), wherein
the at least two MSCs and BS each communicate signaling messages according to a

mobile signaling protocol, the proxy switch comprising:
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MSCs;

)

()

message transmission logic, cooperating with the signaling message handling
logic and the MSC selection logic, for transmitting signaling messages
received from the BS to a mapped MSC by inserting a point code in the
signaling message wherein the point code corresponds to the mapped
MSC.
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