; e3eD: 6BTS12 A P~ 2002 - 1 METHOD OF ALLOCATI NG | NTERNATI ONAL TRANSI T
TRAFFI C AMONG A PLURALI TY OF CARRIERS IN A TERM NATI NG CCUNTRY FI ELD OF THE
</ NVENTI ON The present invention relates to the routing of 5 i eAlFﬂaggg nal
tel ephone calls, and nore particularly, to a systemfor allocating
international transit calls anong a pluratity of carriers in a termnating
country in accordance with routing information previously specified by the
ori gi nati ng cMETHEP. OF0 ABACKETINMD INTERHATIONAT | TRANSIE TBAFREC

conf | gur at | Qi TA1LSEARLLEPS! oF CLERRIBR SR ibrainlA A BRI inEkE 1 €1 [0 2
first originating country desiring to route a call to a second term nating
country, will often have to route the call by neans of one or nore 15
transit capEly HF NPt BvegrabR countries. The routing of international
transit calTs is often a desirable source of revenue for the transit
carrier. Presefly, RICIME t IR Iy CORARESSi stQerbRl BYPWEPrEr abfty of

t el ephgne jedldrirRitSiondl i Se18Shbhanghl16ar Bhar md@ VAR A8l R8s, Wb ch
carrier in the te mna“agacountry shoul d hap']gle the, call . Typi caIIy, t he

transit c&EET witt & £dNFedBtFERE MW hat FHRAF I Er SALLE @RI aRong a
pl ural i t ypofurearirdyeroE icartrli@xtsetim aaténgi cauMhgycoin t Rg SaRJRMRicas
calls that . %:rﬁ enq:rat ed w he transit 25 countr that. are de i ned

for the t&r Jtrb(imtlr?l orma 3" pBeVﬁP Yl n&pt éL 4 oW Grri er
Proporti onengmatUmrg; (@Bﬂ;leret hod Carrl er Proportioned IWMH""M""EM, cates a

"fair" anmpount of tel ephone traffic to each carrier in a
terminating country based on proportions that are consistent,
anmouni Oof BAEKSROIAD (G {THE IWMEENTEQNt ransit carrier recei ves rom t he

various carriengd ncdheyespectiyerh ef ghnas ”ﬂn@@f‘HéEYonal Jc%l%%%é@ ? -
VWhile Carrier Proportioned Routing provides an effective basis for a

transit cBEEWOEKSo &l FBégPBoNst ERRELPENAT 3 rEisit anigimat P Hrral ity
of term nabkReicRf r&ersgutdé €oes1nottAld ovetbedorkghiakitR8g country,

will often have to route the call by means of one or more

15 transit carriers in intermediate countries. The routing of
international transit calls is often a desirable source of
revenue for the transit carrier.

Presently, if the terminating country is served by a
plurality of telephone carriers, it is the transit carrier

20 who determines which carrier in the terminating country
should handle the call. Typically, the transit carrier will
allocate received international transit calls among a
plurality of carriers in the terminating country in the same
manner as calls that are generated within the transit

25 country that are destined for the terminating country, i.e.,
by utilizing the well known Carrier Proportioned Routing
(CPR) method.

Carrier Proportioned Routing allocates a "fair" amount
of telephone traffic to each carrier in a foreign

30 terminating country based on proportions that are consistent
with the amount of telephone traffic that the transit

carrier receives from the various carriers in the respective
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terminating country.




5 carrier to designate how international transit calls should be routed.

I ncreasingly, international tel ephone carriers are entering ?cyﬁééqact ual
arrangenents that specify how calls that are destined for vari‘otisy 2002
termnating countries should 10 be all ocated anong the plurality of
carriers that nmay serve the respective 2Zodntry. These contractual
arrangenents are typically based on the rel ative percentage of tel ephone
traffic that thehodiegi marmgecar Preporedenees fRootihge vamousiearrisers in
t he respect] [m nati co ry. 1 | S. ap t. fragmth V

defi ci enciée‘gy%\nckgv?he%ﬁrsﬁ%r atl(?];t aaneesc(f%g}(éils%s E%E:%geﬁ:ougclong g;‘/g?gr%%tehat IS
capabl e ofimoeonahjonad erfmrsgity t hea&batr acmealg ar rangelmerlsi ent eodd by
an ori gi nalLAg; SaL5hEr 1dyd g ROVAdJN eRBAt | AL, ST b gglha capoul d be
al l ocated anong a 2 lurality of carriers in a particular term nating
country? SENVRREY G I NVERT | I Ganlerara yionedokdpRgitocahésaspeatdof the
i nvention,pa t6apsht carrier in a transit country can allocate
international transit calls anpng a plurality of carriers in 25 a
terninating couhtfyeRALRELYr dartEetReR1PBELI nECLRPOPREL | BRATEREE Shad¥Feen

previ ousl yerstpeei fig e obyt e el ghRadhAEmEAtEl ethd©Or shBeifospasti ¥alls
termnating country Agot hgr aspect ,of the invention allows,the ori ﬂi nati ng
carrier to'gﬁ)tec?]f?/ deparPREUERF VBULPHS RS HReH i ht T O For <30SBREA S

term ral i nge cOlinddyt edcamenly Nghe ohufal Sty rofitcagrieeat nfkat mpti earviehe
mandat ory option..the orjginati rrier_can signate a term.pating
carrier |i néhzl\ag gﬁ ven: %%\tﬁ’lgn% 1|Ellrl1tgr}c"0un ryg‘?oc?%c%?%%u%?la??aﬁgﬂneggﬁl §te
destined faypidellier asad ngncodnd ryehit huet mewegptiage Adcotdiaeghbtoe T 2
A PR 2002 ey o Seetd EAU! 1005 OBhA Oling ! Nea PEELET €166 {5 OBLIAN, chie
originating carrier can speglfg an order of preference for each of the

desi gnat e¥a%Er I Natd FE @BF r L Br §PPNTESHIEFER Vice AR I Hgl ROUPPYHELFi nal | y,
accordisng to a Adi kg LIHAGD PPbhORhet RHAFOPAEEE RRBNh Gk PEFLENt 2ge (9
option, the originating carrjer can allocate transit calls anong desi gnated
term nati 3 rPEFs | éleg%‘i/eﬁxiLEFﬁi R7 n§ cbARErPTacttitifg Wt s

pr edet er mdethlfles cepifagelSondnoher asbeckendoridiendg nvehke oncprnovhdesaa
system for__10 su?orglryi ng tge rgutoi ngﬁi an{matiNgn speci fiied b gacg .
originati r?&rcaé}q %D SRERTEF glyna Tt n% g%%%a f]ngvmctacrﬁ ot t Transhe
carrier. AcvarmtErnatsatmehttrabd Bt i cahbs nsladned berakbhobavedgamaniong

carriep a ”E%{ q.nat i LE [N N o VAR fc] A dhe [ i 0g.Ln ation
t hat Eas %g eelrn:'r|L re(%/fllgcu%fgpsp%c? i édptﬁlyli—"tl%lieJ grr?gi r#e}lﬁ nagégc:%é]r?%lflﬁ?%gﬂt he
respective termnating country. An Originating Carrier Term nating Country
fair (OCTgBmizatd &F i1gexegvbNTeogl Nnating carrier and term nating country,
is additionall

y mal ntal ned for access by each 20 originatjn at eway
switch. Each eMFF5Ht the e(iﬁ?ﬁ’t%%l'%ov%rll? ‘T‘?ﬁ:‘?%ﬁe"g g n’t%\ge‘gBlPﬁe Barrier
treat ment ttrablsd ¢t hatatpt eespdnds 40 eaehsparticohatreri gamat i aapleaackeer and
term nating,countr.y ir. on. r ipt._of an iLnternational transit call
dosti ned 38 EBHA A IHRATRY Lo acry “Lereed BY LR iiaPE §RbF ekP Brs, an
ori gi dati agtgaménayisg cobnwirlyl innccatfignpeceesk rdwet tad|imhormadenonfy t he
originati ou y caLLié $. e : respect Lv 1L hat i ng
count 1y, TR o s o e PP T P RentBooins (R e s ot he
OCTCP t abFarrier for the respective terminating country.

Another aspect of the invention allows the originating

carrier to specify a particular routing treatment option for

30 each terminating country. According to a first routing
treatment option, the mandatory (M) option, the originating
carrier can designate a terminating carrier in a given
terminating country to receive all transit calls destined

for the terminating country without exception. According to



30 appropriate for the indicated originating carrier and term nating
country and retrieve the pointer to the appropriate carrier treéthkPthggz
table. The originating gateway switch will then access the appropriate
carrier treatnent table and retrieve the routing 35 information previously
specified by the originating carrier - 3 2 A PR 200Z - 4 for the
respective termnating country. Atermnating carrier will be selected
based upora t hecondt irgntivor nation,r ethé eped flerendehe ( Bar oparidr,eathent

table. The originating gateway switch w.ll| then attenpt _fo-route the
nternat i oo S TR OERTTEY 52 ebdalen & Bty B ST RS AFore
conpl et e wwEr sbéndilng dfedilmairastenerimiveanttingn cayrberkadimy ar efevence to

the foll ow | i i,pti i t apyi ng i . BRI EF
DESCR P! O T MBS TR (Pl | A BEaRpany! B0cRL 2 FRe L5 T g
a sinplai f iRk il eplitiee REPROKK1POAL r@hsENG et age erlfat | ORER oy anghe

call's; Fl Grigidd st atesralepr i ghAat hNGoeakld e tf{dMhatdi o SounhbygPai r
table that. maintains routing information for .15 each originating carrier
and terni FRSHHGRH MPITTERES 1A GFFUGT BCHA | BstFaveRcar? BN F &8 nent

tabl es forcditpndatOFrdidd) coppetaeenemninBy ard-dqumRafdd onal routing
options, respecti Vﬁ{%/; FI GS. 4A ang 4B are routing tabl es that conﬁai n 20
informtion forIYRINPIPLEFI Obyaf SPVERFAC NG SHE X THERNECR
term nat i rugdhewsy swthéchroueipect imeformdtimnb bblkudtfiaides 1/ t eeatnati ng
country list. t.hat, Jmai ntains_defaul t routing.information for each

Cerm nati 5 HIREATE peRE P k¥ ieastit b it ST betp ol SR P har
descri bi nghen exenpiary eethbdraccor 8i ngaroiere presgmentvembhbe ass
utilized . rj.g4 nat.in it i t10g i r iog@]_L it call;
FIG 10 dgl}sé@%gsdﬁ.e%%r%ogeeias*ng}:sltggrgao%sﬂeéd] l()_:%'}gl l%e t g?{ﬂn .natlnrllgﬁgg\nﬂtlgh in
routing afauwitenhadional £e¥ apsP¥ivdl Fhpnragédn@ardcd aynat o Hrakehas

i nvent 50N el oG olik 1y peldiatied &ySwhbChrifAnskARl EhediBhogkrdirgram
form suitable for use in the network of FIG 1.
respective termilnating country.

An Originating Carrier Terminating Country Pair (OCTCP)
table, indexed by originating carrier and terminating
country, is additionally maintained for access by each

20 originating gateway switch. Each entry in the OCTCP table
will include a pointer to the carrier treatment table that
corresponds to each particular originating carrier and
terminating country pair.

Upon receipt of an international transit call destined

25 for a terminating country served by a plurality of carriers,
an originating gateway switch will initially process the
call and identify the originating country and carrier, as
well as the respective terminating country. The originating
gateway switch will then access the entry in the OCTCP table

30 appropriate for the indicated originating carrier and
terminating country and retrieve the pointer to the
appropriate carrier treatment table.

The originating gateway switch will then access the
appropriate carrier treatment table and retrieve the routing

35 information previously specified by the originating carrier



1 2 APR 2002 - 5 DETAILED DESCRI PTION FIG 1 shows a sinplified ?sAt rk
for transferring international transit calls, i.e., telephone ca 1 P
.originate froman originating country 35, such as Canada, 5 and term nate
to atermnating country 65) such as Japan, via a switched transit network
10 in a transit country 20, such as thet United States. In the illustrative
communi cations network of FIG 1, calls are received by the transit network
10, such &srAT&Tes meamact Tae i e migtawikg Ut an oki gjamiirmgtﬁcragri er
30, such l.eg in rJ-gi t ]mi”' at an
origi natlgérggtegrmgqagwbtcﬁte?%ggg:‘dgt Zst‘étd;ar?%?#r%r%ét/\/\% & VI a a trunk group
115. Si i rafkyeves Egodeshenedr Foert heepbmengntell /i ndha@aimatiss, such
as Japan, g3tewhQuied iy MEQllﬁhTe’ha'&%'tten?ﬁé Wy kol d e tl@ft@ﬂ?&ﬂf&a&ﬁr rier,
such as carrier 40, KDD; carrier or carrier 60, IDC 1n the

t er ni nat | REABEHE AR185 U8y Tharmebrchedl BEENLPRtangt EAFHAY ng gat eway

swi tches 110, A2&oré3eomia&@t\él @nﬁreli@%ag'fdm{bﬁ ol AHkD breZenlthe rRFdfh 13 | Ng
and term nati n% gat y switch gs such as sw tche% %30 110, 120,. 13 140,
@atllﬁg S S

are tel ecBi¥uni 2 t cChESETERER a ATETRE 4 owingg,iReifiIfdcussed
further bpeowribhedn isih adtesl dc@napanpehyodkadnigac! udes trunk groups
170-182 for interconnecting the originating and 25 term nating gateway

sw tches to one another, as shown in FIG 1. It is noted that while each

‘i ndi vi duaB REEEnDMm B FIGERESNNect i ng the gat eway switches is
"'USWat ed aspgcsingl ¢ direch AL, BNELT g 5f gugwgk Qro%’s may
actually consnst of a conbi nati on of trunks an

recei ved pymphé faedgitraephgngarenpduifoeh tr@@s|f@@1ru@@s 1§J¢ferrrtate1mnal
informatiepahaiicdertirfes the originating country and carrier, as well as the

term nating country, as i1s known in the art . The particular arigihating
country may 35FBE-i dedtifiedates AR vRYEIIRRFERY CRETIRE FHedTHINAT K  ~ 2

A. PR ?002coufitryulgrioupsalsl ¢ i vhag &Talaita(lrnsglf@htﬂ@ggahﬁb&ma&\Mdrﬁhfdleo may
artl cul ar count and/ i nter ngrr ional carrier

dto, th
connebt ec°tant REE SRR SLISEP o TS, BT ERGLPHI GELPREed enbod ment  of
FIG 1, all caFlIrsss BACEInredghtB(I helhrstgrmaelatgrzgmzevﬂmeasumém&] Sl e @

trunk subgroup, LI5ALe Joun,iio e Lecelyed 1pmLaar bien 30 ol of fgf pat i ng

country 3 Secon ion y~Tan orirgina |ng
carrier V\I@‘htanGabptG@mSal wesreteyvélet ds 10 conforming to international

standards t hat pgai i d?ﬂt I §¥at heg ord @i natd G GPUMIY el NUS att e U Lihat i ng
count rél may be identified by analyzing the originating country code (CC)
n

field cmé@amﬁnttlﬁnt tfé’l’ca¥PthTl6r Ratfdhl BYcErdi PHLE SN REBEN ST TGRY
nunber i ngsﬁigaﬂaaﬁa aFgretrlﬂﬁrr{]atrlelg agbﬂéuaydsﬁ@tban %\%sb@%t@.ﬁﬂé}]yﬂ;atl ng
carrier may be ed.i.n the originati rei gn m.nistratjo ent|ty
(OFAl) par anet g#af'l e dl&}b’\? dEFSH th t r%rrtﬁ %f SPHRSEEh. L !: r'{:%
each carrmaintaiaspaetfiodltarcountg yiméyrhet assi @nedeachmtmm:ﬁhltnmj ue by
t he trans&) Ig@g_,%l er identifying that 20 particular carrier. The term nating

country assocratéd with a particular call may be identified by analyzing
t he t2} ephone Riffer @i &hewugh t Ae cadllectihvehd, ordxg nat i htowowdtant, in a

known manggLcrIBendi al£delerpinal) Nde ERYAT T L8 AFCL MBYNLE present
invention as utilized by an originating switch in routing an
international transit call;
FIG. 10 describes the processing steps used by a
30 terminating switch in routing an international transit call
in accordance with the present invention; and
FIG. 11 illustrates a switch, in simplified block

diagram form, suitable for use in the network of FIG. 1.



25 decoded according to international nunbering standards. According to a
feature of the invention, a transit carrier, such as AT&T, in ﬁ?eﬁé’{@pzsm
country 20 will route incomng international transit calls tot i
carriers, such as carriers 40, 50, 60 in termnating country 30 65, in
accordance with the routing treatnent-tfat has been previously specified by
the originating carrier, such as carrier 30, for the particular term nating
country 6peETAaiEy abycrROPTHONAti ng carriers can sel ect one of a plurality
of routing tre pt.ions for_eac erm nating .35 cou cording to
a first routi n?Ttrcheeallrre‘#f O%pt P onsmpil] %l R%&%]ﬁef&rn f%?%‘}?gd to
as the maddateamafnapt nmanst:he oaﬂ@snatln@ carydlesploare deaﬂgeattehat

term nati n% .carri & Ln_a par tOIrCl e{mgatl p cggntr 0 receive.all

cal I's wit K60 & &%pt FH8™ TRus 9 ng°séar¥heg” he?t?’?ﬁ%ﬁtlng
countr$ shad ddrentoatened @nlqemarmwm ¢@um95ybéﬁwe®m1d.‘rheas réasan,
carrier ang.t 25 e r natyi ar,r. f

rout es avgﬂl ab Qfﬁ{%ﬁe dggfgﬁ%lgtge e{éghg?{e?to q%e% faqﬁsalnénoﬁé%ﬁle%a% ed

t he transisucdarrasgr etﬁtﬁwUnlt:ﬁds L atepal hanl:nedthel ellllmtltéetr’-hVﬁat ed

Accor di ng bemRirSiREONthE QULL Ao £k 68 MR , OPf | o4 1 bes el nadl el LafEyredet 0 as
the preference (P) option, the orig |nat|n;c]r1i carrier can indicate an order of

pr ef er encEXRHS idadit 9O  hel flesFYRAt 88 PEAH SaCoMEURGa Ehals FRREWPEK 15
attempbs st-ani am tdragihadiagt e Ppriidraryn orsaest apr ekallg@duear rierehénl y
after all raqutes to the ri mar)é carrl%c are exhgusted wi |l the, secpndary
carrier b8Y¥IEERM FAPRCHY 0cBes L Gt | 7aBadant A e TRt ed
successf ubbyte@fa}aléwﬂeehgn@tOedaman:me ecsahaie bﬁﬁ:ﬁvcﬁﬂt enpt eda whereuprn 20
the call wl| nal d.. According t .t hi routj t £ eat nent
opti on, h&F &' Raf theL ref 2%%1 rl\é‘s tH aglpgo%rsﬁlcx)lr?a (f%r o] Eigonf,oﬁ%legn

ori gi nat i hgrodmEteEmaanoahkoyatte caduch agengadae designabededann etlseof a
parti gyl ar Leg Tﬂ”%te't%]{ié)‘irbt k¥ §C€8£ﬂiﬂgtiﬂg2§ak9%93t QQcHeégecFElazgféﬁ The
originating carrier will assign an initial attenpt percentage to eac

desi gnat 40t er FPRat | PR ERRFi 10, add ey OBpt FIFERIEY tOvi d€Sn dberfhew

i ndi cat or +RRMNG HP tEeuReXy C8BINi @y t Gnddiys | Nok heaevgﬂmxtﬂa_{ttﬁl lofoutes
to the or:'ﬁ%l nally selected carrier ?xlee eﬁtausiféj fg hg %r inatin

gat enay sHPFERDEFGRA | 9258ERYnSPAECEEEnSi 10 cat$0t oldRe oft % ade%‘? ted
term nati ggoC@isr lleTos-llB)Z 50, 60 based upon a process that results in the

relatiye frequepnc i.nitial ass gnment  t.o each deS| nated .carrier be| ng
caual 2o 1 he i T srea A vty X SR i Sl G T R e iRV

carrier fas awstathiest 1ddl, |-y 1, g2, cé,ﬂtO W2 ARR mcgﬁignummmlmscal | s.

switches, such as AT&T’'s 4ESS™ switch, discussed further

below. The illustrated transit network 10 includes trunk

groups 170-182 for interconnecting the originating and
25 terminating gateway switches to one another, as shown in

FIG. 1. It is noted that while each individual trunk group

170-182 interconnecting the gateway switches is illustrated

as a single, direct route, one or more of the trunk groups

may actually consist of a combination of trunks and
30 switches.

A call received by the originating gateway switch 100
includes sufficient information to identify the originating
country and carrier, as well as the terminating country, as
is known in the art. The particular originating country may

35 be identified in two ways. First, the individual trunk



In order to route international transit calls according to the principles
of the present invention, each originating gateway switch 100 nust h7av$
access to the routing 5 information that has been specified by eacH 7 APR7002
originating carrier for each term nating country. The specified routing
information may be stored in distributegd databases associated wth each
originating gateway switch 100, as discussed below, or in a central,

renote, dahahaseupdairiByidl HE a6 COSSRINAYiL3CHa OEWE N E BIhIADEVRAYySW t Ch
100. It |§%éloted that if international standards controlli ng( the allocation
h

of call er PRPEEGs wkfPe fi BT FACRABTT utIAE 1Y pr ofitdd addti Bhal
header fi elrdiSersachonslf ielrlsid0r conhected tesmuraid ngraakr i @ibdAbupal ue
and for overflow.15 rri.er, FAl_ val ues, the routing_procedur descri bed
bel ow cou?ﬁ%“b%’ pg?’?ogﬁ’gd lgtrjr%tpreart-eccglﬁ’m]%%%rlg?ntrhﬁg, F&ﬁe r%];]r i ‘é‘?‘ﬁ?outi ng
treat ment e vdd spediid edrigithesegadditiewayal sineacter 100elvdsa byrthi
originatin é:arréélﬁr Egr & ct'klg&[ng ' ngenq_,ee% nio\;eé)efs I%ci Lireci frorBOaI Efcal | s
to a 20 parti<u %erm’ nat i'ng- country i 1 advance. TR"t R8T owt ng

di scussi omridinaeimg" ooilginxt BAg carrier termnating country pair" nmay be
abbrevi ated by ron . t A i nf.qrmatjon for
each OCTCP is .séfé(;(“re%rggl océﬁ]leyoigngq;achf%%]gf‘%g%fx%g ggtaé\%g§tg%dswt%h %BO in
carrier tregigrmting| 32T 340 th368, 4a)luscpatednsn Feader3afiatdagh 3C

and dijgcussetedriihere Helove rh e p5881 é@aﬂlégﬂééfﬁ’hébecé’ﬂ?p{@&ﬁ'tﬁ’f ggerier
treatment table 320, 340, 360 f CP, 30 an

to be utilized faor a particul ar
i ndexed OAXiidtd WREar PPRE Yer n?ﬁ&?i'néhéoﬁﬁtltgymlﬁéilrng( SO TY dhf ¥ j?90,

i Ioloust rat l@.dieirftﬂ:&%d 2byi ag&&muaign%yoﬁﬁ@ﬁ@t%g@nabhﬂ%z@at@@wl s@ry ch
100. As ild.ustrated.in F . t he t abl_e .can be visualized as a
t wodi rrensigc}r?;é arlfl&)}“gareiai”lli%}? otft]h%latcf,(iplwi f‘ﬁfPﬁg‘a%']iC’&i'na?Fﬁarééngar Pers
provi di ng itheehesdi swgsl f onueder imgw, stushdasdsows FuZtABRmMPEE@2 - 8n 215,
220, 5, . e termnatli : rai rQvi _di t ' r ch

ol U S sdeh e st s Blg, SRR Rt P BB, DRPTLAED 18 chRC]
entries 200,165t ing Flre <QQFCRAMAbILS t28¢ liog: THensbyyaseoaT stk ae bed

parti cul ates%10f [ 9/ 93L 800 GA'H SnNdrbLekmiREAG CUNL TV ARA: (EASH:,
nmufti-val ued _entry, such as entry 210, in the matrix includes a cell 210a
cont ai ni n§@&hofAtELeto }he dadeRESECHEa¥ h& REGHYer MBY e A1Gre AL SEIHIES! 320,
340, 360 apE ivie anuehisy pehe, taae@lilc 2d4br oAt aehrd fhhed otha By
optio O10 speci fied bLy the originating carrier for the termnating country
65 (M oP BRTEISHHAN) H M8 cel | 210c containing, where appropriate, the
FAI val ue of tmheprtammynaelngnabungryarassscidtedheiichl usty=attetcebdodi ment
of FIG 2 try 265 1 ins.t L.Outi i nf.or Lon cif]
originati ﬁsﬁcﬂarr%{?)érggoacgeg{g{]ﬂals% h§§c§?}ré_’|lé_'% q‘Pg] e‘%?%ﬁ‘é,egF P %%%gr i%‘?rg%%%lng
country 381ladechkas thenada, ldwrin rither eatlicsmes tinamuntoay | sinestimednt or

term natipgreQuntryrfia, ﬁlécl*ééscéﬁ%@ati\ﬁb%oﬂ%%xéhf&?dé ”t(é&gatnia%%e
carriers: carrier 40, KDD; carrier 20 50,7 1TJ; and carrier 60, 1DC Thus,

when &5caFPcisade a6 SRR FIPnt Tel REEERRE 18R BHROSTEGD S ARR Y ¢Rest i ned f or

Japan, cell 262a&ddyHiGat esot hat feheueki gMathly iAo BCh A0s shoul d
access the carrier treatnment tabl.e 340, illustrated in FIG 'BEf[ I n
addi tion, c?aré@robé asspez‘&”‘sfq'?'e&nt e transit country 20 will route

incoming 1international transit calls to terminating

carriers, such as carriers 40, 50, 60 in terminating country

30 65, in accordance with the routing treatment that has been

previously specified by the originating carrier, such as
carrier 30, for the particular terminating country 65.

Preferably, originating carriers can select one of a

plurality of routing treatment options for each terminating

35 country. According to a first routing treatment option,



25 preference (P) routing option for calls destined for Japan, Zr}ﬂ,le@ ed
in cell 265b, and that KDD should be the prinmary term nating carr]
indicated in cell 265c. It is noted that the primary term nating carrier
cell, such as cells 210c, 265c, will be popul ated only where the 30
mandatory (M or preference (P) option7has been specified. The mandatory
(M and preference (P) options both confine all routing searches to the

term nati Rgrequalfiar atefeastdi ot i | Yhet aadidaeetryr om)eSObetlwen dhe
transit carrier and the desi gnat ed r|mar¥ terEnatlng .carrier
o Suti h§* BRrrbit

di scussed®35IABE\ e RITHE HrsPortadnaF S 1952 FGufi h§-BpiE ngor?atrﬁlel%ﬁrfé? 12
APR 2002 a larhand]laal | oeatmésasinmansbtincall to aréceemreatam calier

based on deﬁ]g %t ed Er%r?%ent ages&th's certlall n_gases g or(|a ﬁgl ng Cgarrl ers,

such as carrier 30° nee deSire to spe fy Fou I'ng |nforrrat|on 5
for sofe bermibatémns navmmgycabnudldebe ccpeflnaﬂecpzelyr@t@rrrﬁaiatnmg:emunt ry

| s serveds,py,aahy ?h NOL&h CAL T I8 Qe MGG %Qr'ééﬁaéﬂé‘@’e&aﬁx‘ﬁ{ S ”Ot

entered contractua agr eements for certain termnati ng countries.
ori gi nat i R§rBaAPAtéNhaaRiteXles| §hatb@repadic ino roveFaAg @@raulrlﬁ@rheatti@n to

be utili Z@He' @éél‘&ﬂaﬂcgecirél&ﬂ‘ieQa' 5 Oc@lPaEEhﬁHItarbé echHhtE‘é‘cti' RY Gauntry,
the associated multi-valued entry 210 in the OCTCP_tabl e 200 shauld remain

unpopul at BHANFA Ca R YT BRY Pﬁdor"&lje} tGhb‘rsovki"%le"§l€§r3rve"|*ﬁ’é‘ﬂ%eﬁ3rechdmesm for
di st !pc_gw §grmgnhla@ae originating carriers that have not 15 designated

specific routin at nent_ for_eve |nletermnat| untr an

Ori gi nati ng Ca]r'\‘gic %Pélrgtl di%atd ons?c(ﬁ‘; ¥yt P%gprEFEia&g‘ﬁ]‘ as?(?%iﬁlé’trb'd with
each ori ghaatingftatr irerferkdd rso asedhteerpndﬂﬂtem&@e(pf bbkdohl,aghe
indicates_that _the_associated ori carrier speci fied a

routing tFearn W%Flpgr & rlleeécstcaélngnt%grcr%ntnataﬁnnﬁrca ri Zfr r\ﬁﬁg' reenacesefczzoornd
predeterne@eh vef uechadidesiamated thermoimatiieg i mprarerer hafkowdgting

specif4 edaé‘téﬁﬂ%‘sngttafr%a’wrﬁ?f afrprlr?cfﬁ’é’cé@écﬁ“ I?ﬁ{ﬁlggynggfnggt Lhe fd0h-d4 ag_may

be e died as a to% sw tch provi ded on tru subgroup, such as 25
trunk sub@eBuperis, Oadyodifdiesd adk HFIHees ekpethe vlérémiigwnéiﬁpfﬁgeé”arﬁm%r

such as C@efclﬁéﬁétég wary al teé n@%bb@ﬂ&é,ryfmé’anbﬁl@ﬂbﬁél %@i@eﬁnﬁ@e&rrayrrms val ues
i ndexed by origi nati n% carr |e[ FAl, val_ ues. %/\ﬁ an int rnatl onal _transit

call is rktefved by € g%r’ri%ﬂt]r rfgh%aT% 13wk PehRe oéuFSFS\%UGJrJrl{ he
ori gi nat idsng aatlr id@sﬁﬁzéa:aéd no4rpi exsouskie dﬁﬁdrgﬁﬁﬁtﬁétnﬁt)édl, f b efreuiddig

i nforymt i cal.l -shoul andled.in accordance with conventi onal

r out |er5l p‘? t .Wiéld' §c&d§§]€§ ?—Uaﬂ t?dbel ow, a transit carrier wll
typically rou_te_csuz:diag i ntcer reat i bhalkd35 rovdrisid catréatmenhe spte amnner as
calls tr“ﬂef%iﬂé?@&f re%e%réBRtgogg the proportional (%) option, the

originating carrier can allocate calls among the designated
carriers of a particular terminating country according to
25 indicated percentages. The originating carrier will assign
an initial attempt percentage to each designated terminating
carrier, and may optionally provide an overflow indicator
pointing to the next carrier to try in the event that all
routes to the originally selected carrier are exhausted.
30 The originating gateway switch 100 will assign the transit
call to one of the designated terminating carriers 40, 50,
60 based upon a process that results in the relative
frequency of initial assignment to each designated carrier
being equal to the indicated initial attempt percentage for

35 the respective carrier for a statistically significant



- 11 wthin the transit country. For a discussion of conventional routing
practices, see U S. Patent Application, Serial No 07/ 868, 632, fi Igg

4/ 14/ 92, entitled "Carrier Proportioned Routing," assigned to the1 ER&}%e
of the 5 present invention and incorporated herein by reference. An

al ternate enbodi nent (not shown) of thesOCSTCP table 200 all ows an
originating carrier to designate different routing treatnents to the sane
term nati rrg.lm‘lmemtoij tailleach of the different types of traffic services
that the carri RL i d 0 l&, iLnatin arrier

one carrier to e e]‘Q O?’%Ut En@é?ﬁ?\t‘io&%ﬂr 9J[érg 5?? gl\g/m Sofgéf’ﬁ c to
aterm natﬁmgmmwmﬂcbsa OEfecbﬁdpcasenérln’oenewhe pacheoyigenatnagi ng
carrier f i at gt fi C y. ?g%, it al

enbodi rren%aé%ﬁawi%gfl e 21(.5"9%tt l‘J;lgitererrtﬁ—ié: e |ntpoa C?@%m £§{elgg¥e18as a

t hr eedlﬁwerﬂgifcﬁmam@ay t\hiatth hﬁé thf‘eﬁrfu gpseified tBypeeprdvidihginatinegadi ngs
for the decpgﬁpértf@r A tietr W didig ceRen hhe @ﬁélgpéaﬂ@f%g‘eﬂyéh%ﬁ array

di scussed above. In this nmanner, unique entries can rovi
OCTCP tabuenwr%@l%r 82dh SpRci FtOrEsk vite pfiéﬂcaé&uwdan @@F@bﬁé?ﬁng
carrier tuesdeidtaat WwigrCosathy oriRELG Iner ghteatendwl abhes @20, a340,

360, illustrated | FIGS. 3A through 3C II referably each have a
Termi nat | 16 TSR A OYal e Lol HEOR L arf A0 tat GBS Pe: LA aBRY (9

col uM 030&e a0 BabkacRobnt i naalimm g&h’éw@@d sanerféow Carriers

I 316. Ho ' [ b th
reatnent i abl e aonrohat aal sl BEFSRER: [ S iedtr ratTobt fhe
options witlHe motloatcatien alfl cefl 1t Heeaﬁiﬂlurrflseldﬁeweuas mofd igfhicdd 30n cahei er
treat ment (ft'ﬁ.tl{rﬁe s HPIexad Dyal €5 BLAGt Hag sea! F; fld':s°" Heaénf'l@iﬁsea‘:h

associ at e a designated ternminating carrier fromthe respeciiv
term nati rf@rc@ﬁiﬁ@teqlftwma@mwmrtgrmﬁ vaslieh @@dc‘é@n@vesﬁloms

desi gnat ed. e dmnsat opy16(d, r edbi BBuQEh’gO@rUéredﬁh%lésg R destigedei0y a

term nating country, such as country 65, R 2002 - 12 Japan, then a
carrier trrEifentPd aReF Bed nid%r 2o R%“Eﬁ’ljell IkPau%Jc%‘ at ed ThRuE} G tha

shoul d be a@iﬁﬂdpaﬁchté\smﬂdmgt edecaltment adduXdubé ngpeedrches forthbge
Lrect routes_bet neen t he

dat t h Id
(rani o 5ac i A e B o O o P 6 T B EPF or
i Il ustraticed Ipur pmsiesneasisumett hat ospgcméuedg tarrieil30chadsdesbgnat ed
;23 Hggdﬂ?gu% %&%ﬁ‘kgé{lﬁ r?é)éi{? EB{mE n&”‘lﬂaé'dﬂ}gn%%“””y 65, such as Japan,

cate terninating carrier 40 should be KDD, 10
having an FAl & Fhhe. ﬂthl;bowa@gu |d1{mur%ﬁzeqm ntFlIQG tenn diezipioptinge

carrier teeatRt Jdahlie 320 d Wodherasuiat oryay Me T84 0081 OPLEOBy WL L have

only a single row 324 having the FAI val ue of the, desi,gnated primary

t er mi nat i AGTERVM erOURLP such PEETRBBP LY 15°% hECRF+RE dBiEemmedolrn TheTent ry
in the coesenp@uiiaw Reutdtigethbl 6cRDLpt @h @ diMoB1dinklh ngncdateway

poi nt to the,ap priate routing.table uch tab 410 43

di scugéedswéltg\]ﬁ rgpgtﬂ'fé ERE K a‘?ﬁ‘&de ; \%ﬁ%ﬁ‘ﬁscohggi'ngghe n:g%%SSary
i nformati aflbhetramed non cALES .t A hehOughsidghatretl désmusakeidngtwathheer 40.
The Allocgted,Percentages (~) colum 308 and Overflow Carriers colum 316

wi || I’EITB.I n unpopul ated or can be ignored. If an originating carrier, such
as carrier 30, Imaordes g‘}@atléenttﬁé}’brtéﬁeeﬁ@@é@mpﬁt@marn‘gl@ptﬁwﬁmntal | s

25 destinedpfier 320t eniatigy €OUsE MY i3¥6B3a8oe0HNbRY ti2ular ocTCP,
30 an indexed Originating Carrier Terminating Country Pair
(OCTCP) table 200, illustrated in FIG. 2, is maintained by

each originating gateway switch 100. As illustrated in FIG.

2, the OCTCP table 200 can be visualized as a two-
dimensional array or matrix of data, with the originating

35 carriers providing the headings for each row, such as rows



Japan, then a carrier treatnment table 340 simlar to the one |IIustr ﬁ E'
FIG 3B should be utilized. As indicated above, all routing searche1s A% 200
the preference (P) routing option will begin with the designated primry or
nost 30 preferred carrier and continue in line to each indicated alternate
carrier until an available route is sugcessfully obtained or the call is
final handled. For illustrative purposes, assune that originating carrier

30 has de@ilgsnatzesztmw eiedeppe (Eimindting epunemifsr prennidiatg ngheountry
35 65, such ap, and has indicated that th ma, 002 -
13 terni ﬁ’&ﬁ%é E‘P’ér °&fr IciPIB‘B“ri'erﬁ]i‘ﬁltétl g ciﬁg?ré? %%O %?S’f o:%’gwed in
order by teIgH nailty-caluedr eh@ryl T ucincd eemindés ngloar 2iedr, 60 tDE.
Thus, as i p ar, n abl e
340 for t M Q%f@?@g& d:g% rou?'lhr?g& |{i)%g\§m&?it"gfa§cl“tyjl wsIS I%J%{ggroms
328, 332, c33@iressiong atedriierth @adh t@emwm tepnnham rlga@ar riefachith
the term nating carriers, rpé?ﬂ}“ até‘_g&gj %% téﬁ't% mﬂbe oigertg‘g phefgrgnce

i ndi cat ednby originating carrier 0 val ue each_desi gnat ed
t er mi nati igdarde®era wiell BEl G didiad ing t%@qlll?fseér cle Lﬁﬂﬁﬁ%‘i reRE Qhtry in

the Routi %Taé%lerf’efnk%aealeﬂ%nt%mémjiold@m@nfysbhe T4 Bs efpeut i ng
tabl e, such as table 410 or _430 di scussed below relative to FIGS. 4A

and 4B, f@rhlrsouﬂaﬁg-’rcalal sCee 1t h%19§ aSSBER AP 20Tt e??r?na’f‘?‘hb”&%rr‘?@?lo?he

Over f how g%fé’d:L%J.Se&Obyfmt}ﬁalfbf%1ﬁ§@bn§eh@r&atdmgf6ﬁr ther termbpatangd with
t he FAl val ues of éhe carriers to be trled én ordzr1 5 a route |
Al

unavai | ablS@YH1hed? ni ¥ afl Prsdl R et Var 71 1§&at ed“f—’aercen?ages
(% col unMn3e wWigproerba e Lngogp 2L ech B0 arf ddre e ingnoy ederthinaning
originating carrier, such as carrier 30, has designated the proportional

(% routlﬁ%‘ on for calls destined for a term nating country, such as
country 65, Jap}’m theeri blestraeedt epboddmentabd® 346G -si i | @ t8xy t B€0ne 25

[ ustiated Ju LG AC SHOULADE ot ASpLadEEhedyaorey1ab i ngut i g
searches e proportiona rﬁ(ﬂ routing option wll _be rfo

perforne
accor dance:aﬂﬁltlkﬁlpe}%erﬁlaﬁesaﬁ & &fe IRjE tﬂ?el‘%ﬁ]t‘i]‘?%atﬁlffﬁ“ c%ﬂ%?aéeng

Opt i onal | Yoo drherPri 9j NAldH th & A drifia CabAasitgnate ovesf | orassiei easlso 30
handl e the call 1 f no routes are avail abl e tfﬁ%t he i |t| al sel ec

carrier. ESStingRtfari FerPirpdsds GREUHE that BPFGi A&t %%mvéﬁc% has
desi gnat edzaweckpf@@omt@ﬂﬁhtﬁanh&nga@mllecre f@rartcereﬂ rMI,i KPR ouNaryies, such

J , d h ted |
50, 6801 n Sor i (A5 CARIS €8 actbrdi REoPs LRE™ 8/ Fourng- £3e5:KB8 2002
- 14 per (fe:rmragbslegbohenabnngruakr sebgtoupK@DS,smﬂtdirr%%eer &8rapf t he
calls, d‘érhatée%%g%&iﬁcé@ ﬂaT tﬁ@%&.lﬁgfr%gigd% Ot E@?t@ﬁl hsoand

term natlng carrier d recel ve he ca I n addldtlon,
assume t hah®1lsd | Feess n@h@aﬁﬁiféﬁ-egotﬁ&§tﬂ‘€§1itgﬁ§thél& 364t cJaH"ﬁ%Freﬁe | DC,

shoul d be jthepgyerfigw carmhi eédé@tléﬁ”l'l%lé@loﬂ@th:e’:lr lépéltlﬂecKDBheand
carrier. 60, 1DC, should be the overflowgarrlgf $ carrle% J 'T% and
carri @ 5®rafererFeyfR) Feo PRV IO BT r¢2t 1T ofett P rer 80, IRBen”
as indicated in cell 265b, and that KDD should be the
primary terminating carrier, as indicated in cell 265c.
It is noted that the primary terminating carrier cell,
such as cells 210c, 265c, will be populated only where the
30 mandatory (M) or preference (P) option has been specified.
The mandatory (M) and preference (P) options loth confine
all routing searches to the terminating country, at least
initially, to direct routes between the transit carrier and
the designated primary terminating carrier, as discussed

35 above. The proportional (%) routing option, on the other



10 Thus, as illustrated in FIG 3C,  an appropriate carrier treatment table
360 for the proportional (~) routing option will include rows, su¢i AR Hidws
344, 348, 352, associated with each designated term nating carrier 40, 50,
60. The FAl val ue of each designated termnating carrier will be 15
indicated in the first colum 304. Thel@ntry in the Routing Table Pointer
colum 312 will identify the appropriate routing table, such as table 410
or 430, ahadidcussédchskew a ebaehgs tt ool BGSLo4R aherBBRatengy otdrngecal | s
to the as t e Allocated Percentages 20 (~)

col um 302300@% ec%‘e &F;%%E %%gwﬁté%%ﬁgagg?cent ages indicated by the

ori gi nating carki @rerx@lnrﬁ@sgﬁerpm\m@@rtmng sagsllems  388CEapsheabpiebnal | y

popul at ed sfor pachnbpdheakied i &8 Nad i Ag gﬁéﬁh%? wotufhtdbe Hf¥ ovahHesnof the
overfl ow carrlers to be tried in order if a roufe is 25 unavailable to the

initiaPlyfos eEPBE Qi rpdd. PRITHBREAREd EHOVES1@3ch Iodt ri el PErEat FBRt

table 320 te%‘ir&nafiﬁ%g n@é@ﬂ@ﬁyh@'é@%e@%ﬁ%ﬁﬁynlan@a.anre each-{ést gd
termnating carrier, a pointer to the ro Igﬂ)}égable such as the rou%L

tabl es 4190€F5) 2% o OFd AN AL FATF OGF| BoeRLPE Lo THRETAGFEG

term nati a@mmerscrs K avutdergdabl etéhﬂzﬁ)nﬁ@tm@e dwuzaﬂrﬁ)ésgl nat £fg gﬁt eway

swi tch, such as agtat enay, SW, tch 100, JL I’%Utl n 2. gartl cgl

term nati r?g arrlelrngsuc‘?ﬁré rtel?ﬁ?neﬁl hg ca % SRﬁBl 'S iTPUst¥dted in

FI G AA aﬁlﬂqrmd’tetcm eter bed vwunbloidi exénin trlmeltnmutltrngamabtecal(ls t1o 2aAPR

2002 - i I ni | r each
gl iges. ace“r%h 1%&'95 & % ’%%%}%Edélacéé QR LHDeL $,£8

termnatlﬁg gateway swtc aving a |rect route to the
respect i venttamricdat iimy tder OCECEsG.alle 24t tshomld memain iHpPerblatado will

include a col uriy 4% ifR, ahl 8eakkNgoC9Lb61 880Gl SEAE NREE RGN Y8hevay
switches 110, 120, 130, 140, on a percentage basis specifjed by the transit

carrier. ASKoRls&icwushigg these mgldé%thglﬁa?%l?ﬁ%v?}aéﬁ 1fli’ﬂ"ee‘é‘éﬁ

fjerm' {nati Eilt@sﬁ{@irﬁ}[/%d i%ptb@hfl&uthb@tslﬁgM tt&f&s;mmie]:ﬁtA £30, &3éh £40?11h@yeng_? ]

I rec route (.0 e er natli ng carriler term nat i gateway swic

110 120, CEEBPRIORA | TORRVEY: bIdr A 1T B 0% CPERAETo e T T eRt A P ot o

t he respedOCre tferag nasi pgecaranibdryy \dssoaneaoéd | ¥ thweatahunke isyrbga oips .

ihus, @ Tadiing.labhe ﬁfgggaﬁpé&&é?mngarva;ﬁ P¥e 18085 L1 0 Nt a Ga AL evay
as sSwW

SV\IItCh sSuc 1IN rou a ca toapartl ar termnatlng
carrier, Shely aghe elarﬁslmllafgad:aﬁrllgrln&@lmﬂf%l@ﬁoms nSPEGif4Rd The

routipg t%@'u%ﬂaéo WL chBgkudea gel unak 440 sernt @b nhdgatdept iddeatépen
nunbers that _idéntify each 20 possible route.to the_res ectlve term natlng

carrier, YhdHeasat e?ﬁ?ﬁﬁtil N eaekpEmningd Kobluer ol eheasfst chbato. t

routing tabligi4d@ivd lcdavbed HOW, nIHCIEESCTPVed5,, r@QItr:L@}'i_:pQﬂ.déi\‘gné@tt he
t runk subﬁroup 150 of switch 110 that pr?ﬁlgdsga Ifﬂl rect r ute t.0
t

t ermi nat i hGFcAPYi &P DA E GG 1£5n g%t Jhi¥ e cI%lﬁe?lcl ude
r ows, suchsaa rtoey 146Gwidhad) piidyidedrespohdi hguhd samgrm‘up hemmheas

termé‘?” 0o, e%% heil%zo &%%oc%é@eﬁav'ﬂgcb}fedhggc 1{% cLpyLhe

respec i ve rerm nati rrler '40. e routing t SO I ncl ude
a colum mrsgfl@atalnlgommmgem sathsaanepgripes Plst od edhrasnanieely,

per cent agﬁapaéésem%aszadhéé A2 PASB Y Yo DRAM SRS Gl Hd St PYoy R Hg BRSE in
carrier. is noted that, where possible, a term nating gateway SWI%Ch 110

wil | mmFéFF—”}e&t F@ﬁpt’"at:’dler%ute a call by neans of its own trunk subgroup

150 before uti Whehn@graneiemdershant t Agnddtgakenay sswWdcdi vt byl 30he 140 to

route bhe Clgknatlng gateway switch 100 for which the originating
carrier 30 has not previously designated specific routing
information, the call should be handled in accordance with
conventional routing practices. As discussed further below,
a transit carrier will typically route such an international

35 transit call in the same manner as calls that originate



12 APR 2002 - 16 A termnating country list 500, illustrated in FIqZEl\’PRZUUZ
is preferably maintained by each originating gateway switch 100. The

term nating country list 500 provides the originating gateway switch 100
with default information for 5 routing calls to each term nating country,
in the event that an originating carrd @l has not previously specified how a
call to the respective termnating country should be routed. It is noted
that the ofighhati ngegattﬁvasryszsw tcbummlyd geneFat |y aut idi zeud i 6n SawE
default informtion tg te 10 calls_that or i |na%e Wi h%% ﬁ_he %ransit
network. ACTYFRstYERed Th ’Fﬁl%p?c%l?ee?msnea‘%u aﬁ?P&r PREE80 R |
include a Seriahatong CauAtBy 6Gade fCGdcA Y BLO, eatDeflad t "Raut-irg

| nf or mat i ngl r k.20, I A JowW, uch as
rows 530, %@Qégggoéﬁ ggg“ I'S” pr o%s?lcél#egcg each 1gglrtl cujérg) ?erm na
countryp Suedsent couveryies, anddéxedrppnadted it dvy refaiantieng country
code (00). The gatdycdmmhbe Q%@amﬁﬁe%ea LAbORYEbEOBREObRERRSLILAr each

termnatlng country W |dent| e partlcu ar termnatlng gatevva
switch or X3 t ehésws1@n 10piginetingo cawri ey BPr s@sinate dbsifpsent

associ at ed- L& TR Nt F AW RONPE T Yo SHENsASe ceé%wa%ngl Eotiheryr %Ba’?‘ EaEﬁt wor k
10 is connected to a particular termnating country égmeans of onl

singl e terd fdt§ iy gResRy %W‘?%h"fs%%fgécc%%‘ﬁ?@% at8éh95ciaﬁrﬂﬁé’

i1 ustroat es-erhosk nemo@feﬂ:@;lé dhesrihenassngi ahediept nyyl BahheoBef aul t
Routing | nformatiaon 5. will refera list_the dent fication
nonber Jot G ek e i e i T P ERAD g ¢ LR ERE e SOLRE

transit netnwefikid (o s crrettading ¢ben8fypandi gsusacohér canatiemgtoobrt ry by
a plurality t] \ , 1 such
as for cou){'feo% ar}}}}‘fi‘; rgr%t ﬁ%@t%%(%]ﬁrl %tft fi%%a] ﬁ?:gl:’k%t%l gl’cl) églﬁurm 515
will be adsinfieyr. to 'I%hldiaf amnt tlois | g tezblade TdRbe@UNENY. t dle QLTLP| | st

the igent Itfal&laélﬁgon&h%?ﬁrb@f ef%i‘a%ﬁﬂe%r r&:@agl RY 31938 ENEY W tLh faykng a
direct route to the reSpective 002 - 17, termnating country,

sinilar t@%m?@sfmn%gamwewarm |tll'}%s’t’r¥%f§élc ferVECes AYRMPRPY LdaRFocat e

the calls t@f@mﬁafdl%g@ W ithe Qifep?c\M oEhese Eﬁr@agnihybumlamg gSupeheckarrier
flag col um 520 .cat es, vvh her the %fom ate natl ng cougtry is

served by Gy at§‘*° lé“e(féﬁjr‘?réq RFIF%t V(/e;:xl ue A eichSentry
i ndi cat es ntahﬂient hamxaqm'a nahtmdesousrr Yoe Spsevyéddbyna tHeng@rcRr takile whil e

. ) . ; .
cer ved oy 200 of eaPr PRELARS, SRR B TV R g b

pr ocessesc@rxbmgn P téhet@rmmapfteg ebuniierypr esent invention will be entered
at step 600 upew,d %%@Iﬁtexoﬁ:r%a%elntatta@lég hgignasnhg 966 eVeY1 guEL5ReE00. 15

International transit calls are received at an originating gateway switch
100 from tRo §8GSces3AFi EBFOUPht efRat i WAAL tPAREPF2LAN se@rhl Bave@iractly

recei ved fricemia Al 0akhii@CORALT YvaSueh @aslaaunBioy ,35an! naddtitea,
interggti%g@cgﬂggggé fiylco gﬁ% 98%? geﬁgu%g%é!%%%l éggéier column
312 and an Overflow Carriers column 316. However, as will

be discussed further below, the carrier treatment tables

320, 340, 360 associated with certain of the routing options

will not utilize all of the columns. The rows of each

30 carrier treatment table are indexed by terminating carrier

FAI wvalue and are each associated with a designated
terminating carrier from the respective terminating country.

If an originating carrier, such as carrier 30, has

designated the mandatory (M) routing option for calls

35 destined for a terminating country, such as country 65,



20 by an originating gateway switch 100 to a term nating gateway SWMIGUZ
110, 120, 130, 140 may be returned or "cranked back" , to the originating
gateway switch 100 by the termnating switch if the initial routing attenpt
i s unsuccessful. Thus, a test is initially perforned at step 25 605 to
determne if the process has been enterl@d - n response to the originating
gateway switch 100 receiving a crank back nessage. If it is determ ned

duri ng st efmE0d, ttien & ceanki dradk amssage dedsl 8@ semdilwedtot hihe baenot

the first .att 3 r%eet's' r;national-trapnsit .call, ;Program
control vvillaj1l%%%éa%%daqgequen'ce?%f Ss?égg %%égi%ﬁll%%z%gt h s sgpl%ab,cagggcri bed
further bellmwei nadldeoutddet eearobesf fax athermahdatpoyt e(M)s bpsted in

the routi iqitia) | e i i C i el foit
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i nternati gnalydd.ansive cabkpothe,i 'Hé’efdﬁ?éi@ﬁaﬁeﬁﬁiiféﬁﬁa\@ih@ thercabl wol I be
processed _duri n@e step 6 to identify the orjiginafing country, and carrier,
as wel | addshe FIIPFHati nfreouRERFa teA Yt he Mrandet it r | PRE: @B ovECT

Ther eaf t ererinlith 0t 119 Nabuhg rgatesvayssvht ey Wdpaaccass He appaopatage row,
such as row 550, in the termnating country |i,st 528 iI({éJl]tqur ted_ in FIG
5, during S¥%p 698 tRF1BETY e Yer 2l CFFHTNg* Pt 0P obiHH i n

col uMm 051 hakfirandcant NEASI oafl BACarrier flag found in colum S20 for the
i ndi cated term,pating ¢ try, .such .as untry 65. The default routing
information w IFII%Lbse’ %\Si ﬁiLizqél tornstyec?flri ﬁg%dr:‘ééi’ n%?i?‘%pE%?ﬂ% “ha& hot*
desi gnat ed rgeduidntc fablend Ahf Derathen nmandmetanty | (Méd romtriowd | ogttahl s to
this 15 tefrrisnatd S VA [ T . ntr LI then
pass to st%rel{oﬂ 163%{%03%?1 t%eﬂorr?%slg?g%ﬁ r'r?gé%\%nl %\g%g%,o%f%ﬁ%f&%?u%hgkrg%%i eved
Si ngl e Cagesgigra R tRY HeRBY nF AEMLRaLtRBTt eaFmia g c ol yas sKBRrvéd by a

si ngl escarteer £12@¢t! feblubhg dpier m nededwi g, stiep 689 thatr-ddsohgiAlnating
country is served a single_carrier, praogramcontrol wll pass to

by onl
step 655 KGUHAS tqf%’}r%t PHALFONGPIEFANSe WAl dlr s GutRREFHeE kRown
mnnegzgcct%«]adia@g}ﬁdpﬁmh@lefcm&ing Owl?]l:lg [ @xﬁ@hna&ai toanolgtugvgﬂ %%%dugis ngI f
step . ereafter t he 0cess ex e t te . .
Tt P ot SR SO IR0 het THES t et anst 4, STy  Pe 2bed by
a pluralitheof meressasy thaforimgitian ngfgat emaytsngt ckald®@ nmust deker m ne
whi ch, 30 r.m nat.i carrl t .ucal i of ¢ Lers,d
ter mi ﬁgti ‘R%S??&%‘#}gshgﬁﬁgﬁgﬁ thggég#:[‘ Th%ybri gi ﬁ{é{‘%ng%s%mf?‘é%‘?iﬂo wi ll
t hen perf Becentegtes U nFstwm 695 nddvemi rw Frrirror¢ol wani #g6

Carrier P@&hilcix{é%{éi%_dr%;ﬁuié@&dhé§ bganpeetl gherdde respective
originating carrier, in 35 the nmanner described above. If, the QCP lflégg has

not been If an originating carrilier, such as carrier 30,
designated the preference (P) routing option for calls
25 destined for a terminating country, such as country 65,
Japan, then a carrier treatment table 340 similar to the one
illustrated in FIG. 3B should be utilized. As indicated
above, all routing searches for the preference (P) routing
option will begin with the designated primary or most
30 preferred carrier and continue in line to each indicated
alternate carrier until an available route is successfully
obtained or the call is final handled. For illustrative
purposes, assume that originating carrxier 30 has designated
the preference (P) routing option for terminating country

35 65, such as Japan, and has indicated that the primary



1 2 APR 2002 - 19 set, the originating carrier has not designated specific
routing treatnment for any termnating country. Thus, the default lqu&pRRZg
information that was processed during step 625 will be utilized i %n
manner during step 655 to 5 route the call to the term nating country.
Thereafter, the process will be exitedlat -step 925 (FIG 9). If it is
determ ned during step 635 that the OCP flag has been set, the originating
carri er haswdgigriatedanui éngshatddnbei sprrivdonagtindesarwier t49 mi KaPi ng
country. [t O;pro i-n f ec@rig tin wi tch
100 duri ng%s}tlgg‘ée%4éaan§§?§§% %ﬁgﬁee%rﬁag&ﬁ?é {T%%]%Bréiégrihngpl ngkggrrlg?éhas
desi gnat e@esfﬁééiafﬁlélg RATAELY nfOr maPfon for the particul ar terninating

country associ atfgs Wglh 1tl|1%sq:%latedﬂ1% PrGYI 5Bt i 1Y a%%rt :@-Q@ew:é]l:rﬁéfess
t he OCTCP tabl e 15 ‘entr such as entry 265, corres OCTCP

to
dur i ngSst &F SG4menthefdat e ef 40t FéTorShf REF R SRFE Ch w Ir]oug@{ré? rﬁ’E’n’él‘aﬂrl ng

step 645 kfiithei f&XIRCH: t abWE, eBlCY ia% Pedwk ateg, BB2t hgsent Fa/séébié]t@e@CTCP
table is unpopul ated, the .ori gft ti ng carrier has not, desi ghat %d ecific
routing t e nESFBr SEig hEFPAG2ESDAL r CAEY he ¥HHR shblifd be

routed i nt@rﬁfrﬁ.@iﬂtﬂfm‘lrﬂrﬂﬂérﬁgpsbﬁﬂaﬁﬁﬁg rclae coaiibacénwichla tdieistefafl t
routing |nfor tion th éc E %é,leved drlljr{:ng ster 625 (gere ter %he
process whr© ﬁge@?% et -atcs 8 5 C(Ef% % g ZEIHSN det é’rein%]é

duri ngOst gplews tofat eslch entersydratidie @@'E@Finabimgl s:apo:pudz:a_t edilihebe
originating Garflsy ;RASHR @YLQ 5%)61%'%] gﬁﬁt EdTﬁF %Hg {Quéﬁé‘%éfﬁ tion

for this termnating countrgthat sho be appli routing all.
During st 8pbd%0, Pehateri gFpawing S t oh i | Ldeetifyvet3e farmnapel T CP

tabl e ent kb, SH RHI1RN 1A% s I IROINtEToA AIde APRIARIAI & CBELHHT
treatnment table,” the speC|f|ed routlng treatnment option, and the FAl val ue

of the prEREAFIYE nFRathiIRS caltfi efDAwide 4BFr oTRYatRI BRddess EoNERSI Wi | |

theg lDEOCa%@othai’deQP E@Qg(llﬂa@lzn%ca&n&e&est i BheerdwsrErowurdigr 5é€e9 500
to etermn t 1 A or i inatin carrier associate

W th the BRI G cbFY | BRCHNE STURR ST 55 oF 0dF: BEPEIALER FEHCEhi s
term nat i npec @A r\yalasm ndi ¢aieed-duyr dmes vabuber etrieyeiinf peteceldf 265b of
e oo FONeY 1200naBaklakh d BOTPhEIIRIEE,ThY 0h 2LeRa R LREL e
orlglnatlng carrier assecfled r oporiton r'out Ing optron, a

t er mi nat i Ag lomatiest Pwrblenlt@w d &t edOéumDr&D&gﬂlbltméam oumcmdlm%@nt ages

speci $hedoby JLhe 1 iy atdqg carrier. The originating switch 100 will then
10 access, durlr‘lfg step 705, the carrier treatnent table 360, |IIustrated in

FIG 3C indicdt oalbyotrH@l@@itﬁ{r@ FREFi8Yed STHAN ngSstCF BB (RPG ®#3S The

origi nati agssWhisthdM thet b@ap@&&u@ﬁaldur% pgraheanaloapﬁi@nt b Neding
carrier gsed on rocess that results in the rel ative fr%guengg of
a 5 Ka

initial aSS8F4n 5 BacheHRErhated Cé’é’rnr‘i%’r' bePhig &guafers
carrier' SJapatrn athaht enparpiebabreatyehor tabieas 69t$nailgrstgntmeom1e

nunbey - of sdiste n rplr eat.nent abl F
There§a te%iiﬁﬁilrr‘?% dt rE ﬁ%b ttﬁfgersgrg% j[(?nBEFEI% r‘kuéi 20 gF 6“'(r%leélsée
term nati ngovar,raéit rsusmgeﬂeancaﬁSFNrrtérgsﬁ gtrportional routlng

option will be performed in accordance with percentages
indicated by the originating carrier 30. Optionally, the
originating carrier can designate overflow carriers to
30 handle the call if no routes are available to the initially
selected carrier. For illustrative purposes, assume that
originating carrier 30 has designated the proportional (%)
routing option for terminating country 65, such as Japan,
and has allocated calls among the plurality of carriers 40,
35 50, 60 in terminating country 65 according to the following



If the test result of step 700 is NO, the originating carrier has sel ected
ei ther the mandatory (M or preferred (P) routing option for this 12 APR2002
term nating country. The 25 nmandatory (M and preferred (P) routing options
confine, at least initially, all routing searches to direct routes between
the transit carrier and the designatedjaridrary termnating carrier. The FAI
val ue of the primary termnating carrier was retrieved by the originating

svvi tch 30 ddwredbegapprovrmater g @utabee 4emt mn%éclodwai regcstier 658 (FIG
Durlngts 720, _the orlg ?tlng swi t.ch 'II set trfgtermnatln
car rier é’g‘?s‘f%jrl?o FREM FB@e&aﬁﬁlle\?al T‘%'he"“‘elb‘?‘i1 YeEEr¥EARat i ng
carrier armls% hefr aliel nga ¢ | andr egirstiera tirld @@rﬁ:éért 6 0t herpmut sRguoAt i on
that has 35 been S%&%:fl e the ?rlggl nat% 1 2 APR EQO% -
During stép 725 < I 0 of AHE "sel e fled ﬂ%tl ng=cHPFi er i1 |
storedS n carj@drhatRm@rdamssem 20 elgla s ddﬂSEgm:c‘hlteél tbatocanseernGDheIB(Zent of
a crank b éjst%aéi Jx}‘é:.t (5wbceézp 1?_ gi Pt&gg ffﬂ]‘bt c@ap% paccess
e i n Y the' poin

during step e carrier treatne I'cated
retrieved 4t stl@@ 65@n91ndcaéme§ve6$rorﬁ%l ureincgulA t lpe pbhat e@venfﬂhw

routing tahl,e cont afdy R A OF Y qrmon a'i’:‘aUE'aQ'Q':LteQGSQal kb0 ERBu3el pet ed

termnating carrier, Process control will then 10 proceed fo step 800 (FIG
8). Once t t%‘fﬁ*ﬁﬂa‘?‘f’n‘@aéﬁil?—Feifoﬁa§ab‘€éﬁrséloect by the originating

switcho the orighn@l i1 iSWdsdrusd itthencdeser, maﬂ%;B PPREBrEateier
ould be utilized to

termnatin 0, 12 130, 140, th

forward tﬁgfeg%ﬁme?% tl#’i‘ﬁg’é | 5% ?é??ﬁ?%’fﬂ]%“ érrO%?"TlﬂgOEFéBnSOO

t he Origimﬁﬂlmhﬁmlﬁdé iﬁ@@M|dudhXK§SréhﬁlBthlBg8ta®52;(ﬁs§bt$ateg o
termnatin arri such_a i.ng .t.able 410, ( Fl 4A), indica y

t he poi nté“'%’]L t75e egeﬁugl ng S ?Bﬁ%tf(flqt %1% egot’ h§0 i né]dgertiﬁﬁ cases
a switch ML beaboehodn eadhyi datsnggagaﬁe\maqrmatcinmndaamen:mwnall nge

gat evqy, Swnt&mé@éd P TG LU CRALLeN Al oL T ARALT ofikl. 15UCRe agoNbeR 2

term natlng recel ves roma carrier
ori gi nati H‘g‘ikt nﬂ’pyng@rt heelpsndek}? néndﬂflor ideng ifayr nfhat @@pvé@nmaye% as

i |l ustrat el fd Gathre Thisch alk AWl &afd NHsWIEH awﬂlyéi@éaanseﬂw ng
step 805 if it is also a term natlng gé\%’lew%y switch. for the call

revi ewi ng & G0iR i 5§ tBbFe; $dchad R¥0 BPUEEDI Gk tEEeSWI t ch
for the tars@datat{]@% CesrhEfiat The fBQrﬁlilegl na@h@gA&\MdcsatMeéulﬁelZ%%@ta%es

term ti SW t or | the rqQuti ta e or nai cat es
UL O PSS AN gl e b LT Ui I R g i SEC R S el
route to tineiseltent edyt erine natding rearimer casudleras3® he r 0hei ngverablew4 30
which is g%' A bl ned. by, gw 66l 110, fRE 30 destipedat el the terp,nating

carrier 4 ustrate
indicated terminating carrier with the FAI values of the

overflow carriers to be tried in order if a route is
25 unavailable to the initially selected carrier.
As indicated above, each carrier treatment table 320,
340, 360 includes a column 312 containing, for each listed
terminating carrier, a pointer to the routing table, such as
the routing tables 410, 430, to be utilized in routing the
30 call to the indicated terminating carrier. A routing table
410 for use by an originating gateway switch, such as
gateway switch 100, in routing a call to a particular
terminating carrier, such as terminating carrier 40, KDD, is
illustrated in FIG. 4A.
35 In the preferred embodiment, the routing table 410



1 2 APR 2002 - 22 in FIG 4B. If it is determned during step 805 that the
originating swwtch is also a potential termnating swtch for the Sesickﬁdlﬂﬂl
termnating carrier, process control will 5 pass to step 900 (FIG 9),

di scussed further below. If it is determ ned during step 805 that the
originating switch is not a potential- tl&rm nating swtch for the selected
termnating carrier, then the originating swtch will performa test during
step 810 tindbtéesimecoium 4hereonendnisg atdérasiioatipneninbsky dotri ed

term nati %y L ot PET QULLNGY! BDL EcnSUER, a2obab 808 1940Ph{Gi 89 » T Of

the curre ecte nating carrier Is'a remarnin
previ ous| yAurest eﬂotléerrr-ﬁatchﬁgrmﬁlwehetedmlgia@mg\g:mxeh 4Pl 1 gal ect,

during step;8id; ol @h%ewu&qtddﬂ&m Ciy b ny,agg0K 9%%% Wit h g Pemh ndhgat ed

initial try probabilities listed in the routing table, such as table 410
(FIG 4n) .Lohe bFoea hune ngp She tareng | the kR uyina 6Ehe 33 beway oees 5Chasi ng

step 815 tihwed, W6, resplt1uo,the 'éleb%tr‘c‘é%tf éﬁgut%l},qys cgpé@ifféa%yofchgach
term nating swifch 20 bei ng equal to the indicated |n|t|a try probablllty

for a statqrﬁril%h‘ﬂ‘izagb‘?ﬁfl cpaﬁ%o"‘hur%’éfrh G €8MSs42Pne4dPi gftAari AGOswitbch
will ﬁt t isrnaioxdmecmg S3:ep Bth t Qelﬁ(ﬁut:ﬁttlhr@ C el byt hgws_e:clept eguker m'aaa}:iAlng
switc rt of ste the .0 nating sw.t.ch wi insert the

25 val ue OSTWJt %%I i&?edaggr‘mlﬁé}t dc k?‘—i“éjrnge?rfié?@&tf romthet %AFP’

regi stlér , dermiweaajppyoparaterf dél.d of the call information associated with
the call. The EAl b I h or n ni at|

| dentifier (FAl tT-'lgg.‘ll“gﬁ ﬁ%ﬁe%%ﬁ%ﬁ %%Jttf’/]\%é kf b;l eg??én%%arar arr%% ?ch 30
wel | - knowhases7 bsUPdeESDiNtdoar Raft )ldamy (bret i &lreddr e:wtl\@sstage\;he
message. %ﬁéé@i@ét 't%&nawatt%gfloc@amérp%‘aor&é 35t g P 82anko

determne if trunk was success established to the sel ected
t er i nati r?@lbﬁﬁ?‘?lillé?. e & FGHIEl\H@s tgbleydéfsapPRrpyréstabfrshuge PHe

originati wt@&ﬁntl(i‘fhtlﬂﬁb Wddewayl siARMR 2Q21r a@3swexich Lhe,piAcesstahgst ep
925 (FIG 9). however, the trunk was not successf ul I%¥establ sheg

t he sel ectfed Ocaér]m iRy PTG oS TRE T T HEY ur nSB6Rst BF 810
to attenpttdmmisedteidig at@theert ¢0m KBD, Ngs shown in FIG. 4B.

The routing table 430 will include a column 440
containing identification numbers that identify each
20 posgible route to the respective terminating carrier, such
as terminating carrier 40, KDD, from the switch 110. The
routing table 430 will have a row, such as row 450,
corresponding to the trunk subgroup 150 of switch 110 that
provides a direct route to the terminating carrier 40. 1In
25 addition, the routing table 430 will include rows, such as
rows 460, 465, 470, corresponding to each of the other
terminating gateway switches 120, 130, 140 having a direct
route to the respective terminating carrier 40. The routing
table 430 will also include a column 445 for allocating
30 calls among the listed routes on a percentage basis, which
has typically been specified by the transit carrier. It is
noted that, where possible, a terminating gateway switch 110
will initially attempt to route a call by means of its own
trunk subgroup 150 before utilizing another terminating

35 gateway switch 120, 130, 140 to route the call.



5 switch, in the manner described above. If the test perforned in step 810
determ nes that there are no remaining previously untried term natmgP
switches, the call cannot be conpleted to the initially assigned c r4 gﬂ_ﬂﬂl
Thus, it is necessary during steps 830-850 to 10 select an alternate, or
overflow, carrier to which the originaleng switch will attenpt to conplete
the call. In attenpting to select an overflow carrier, the originating

swi tch agai n accezses ridte rearadwartty daismeriod abl Blusuchtad iabies. 320, 340,
360, associ ated w th-this .15 aorjiginating.carrier and termnating country
during stéﬁ §§6fte a&é’tyelmr%lﬁg:aﬁn% yor%aglhné)tﬁlr?glr%:% LB hRE %ﬁégfz i ed
how cal | s19foul d Baehangired natitite evemtry calistto @ ngirdreidespl ehed to

the initiall:y.sel =] g : [ [ ' arrier
{roat ment CEAD s uh Ta i s BRI i SRR St PR e
100 deber mionésndurcipdd sstepe8gB whemheptangogennlsw, canrtbe dasnbethat
speci fi edgpl todigynetethd hah £ oert ﬂ%s%tﬁéfvi%s??t 'sﬁ'éciffq_e(a/q?]&b oW
carrier will _never be available. For the preferred P% option, the

ori gi nat i R§SwFPchNeAFCERAEFhHiE HRWAIRABIDG FPYRCtEY d @Pgﬁab@dr%winati ng
carriers grtiistheo€ad! drmsuesessbulibynkeyhed gackbivag! bapdbad.w&ergt he
proporti onal Ieﬁ;) (g}ptl on, ,the originatli ng carrier, can optionally designate
overfl ow E5PFFEISY 1$E11i7e FOis e dEFPHG CstpteaBathal &F ovRRFFow 30
carri o haalnet dheen dessgitedvi ohivandhe eahhsiitn ddterorient that a call
cannot be routed toothe initially |l ected carrier, the call cannpt be
conpl eted and Wl Ilcﬁbleusftrﬂ%tfe(aaﬁlal ggal %é. 2t BP AP ABEEA TGP Tt egl§g0. | f
it is detépri wedldinchygdst epl'8B8binaningnCovetfiyo®od8 Catlicvlltas Heen

desi gnat ed, Lgi i SW M 2 - _ 244, Lgn an
overfl ow garl?lg_g‘?e% t%@ﬁ%glg? u##ér}gﬂagjé%% 8f001b1£/m§15§::ig%ni %glat ha nse%ﬁsfé
previ ous| Fayiiered leer goaaing20ar r fe¥ovi sse@h| asthewappt Opri4®e 2néry in

the oyerfkay calum-316308 £Be GRlIdH Yatt £ALTER! L2RiGaINeh @sud@bes 340,
360, for 5 the initially selected termnating carrier. During step 845, the

ori gi nat i AYCEWRECIFOHIGIN 1§° setndereeq PYri Faei AGPERPE Gt SFAS Bt BRIt 0 t he
FAl val uecelinthe selaect@toverflow termnating carrier. During step 850,

t he FAI val ue the selected term nati carrier.will also be 10 red in
the Call Recorg'i‘&s?BE?:Xt et &T?tﬁ%ﬂ%‘ﬂﬁé{}ﬁft*w fféfeo?ﬁatfh%ne‘?/%ﬁfmlafgigcr ank
back, di s€tusseddurtdemibetong Poonesy oot cldentlfyetinen dartsi@pl 805 to
det eryine i i j e I el ed .oyerf

carriﬁerar), gﬁ%m%nﬁgli%%n | rFﬁe\éﬂzQ}s el;e‘%:érl]g)bcge]g %‘ngé;ﬁg%xl@ ’tﬁ??dri%cﬁ’at%%%v’ switch
det er mi nebavidinongizest gostelsatoi thesaghosiatigst detrimiinateing maumgrygat eway

swi tch, syghhagsWhgharsY 6eh 1h@ LHePERaEsI NG A WAL TRGel eshidomagarrier
75 in or:l\gl nating countfry 80 that Is destined for termnating country 65,

control Pl %HaBerteCyles oborTHRrEE1Dg FoUmteY oYy HERPAg/Aer RPAAL i Ag

switch, sygefgae sukrinthatlby Waldewdst efviitRer dWudly &8 e M- Whetier 80
previ route i available to se] ect.ed term nating carrier.

| tri t
Pt 28S Yy Bhh AEH S et B e B reSe RS 2 Ly CReP iSRRI SRR e
routes avantapl drt ochdeDe€bedtte RAS: 1rey nTnébirmg tdany | @vlupn oéass wohir ol
will ret %Pe%8r§£:’?ﬁ9 §.3Lgt the identification number of the respective

terminating gateway switch.

If, however, the transit network 10 is connected to the

30 particular terminating country by a plurality of terminating
gateway switches 110, 120, 130, 140, such as for countxry 65,

the entry in the Default Routing Information column 515 will

be a pointer to a default routing table. The routing table
will list the identification number of each terminating

35 gateway switch having a direct route to the respective



(FIG 8) to attenpt to select an overflow carrier, in the manner descri bed
above. If the originating/termnating switch, such as switch 110, lTaZSAWZUUZ
previously untried route available, the switch 30 will select a route to
the term nating country during step 905, based on the percentages indicated
in the routing table, such as table 4397(EI G 4B), as discussed above. As
seen fromthe routing table illustrated in FIG 4B, the

ori gi nat Lwﬁneirﬁa'ﬁu?ig NG 26, 1kls(1nmta)n>aﬁ ottle the catzahttmgtzgeaﬁietzenmo;l\gat ihng
country by, ans o ts own tr subgr oup. 15 1 APR - 25 iC

is direct iy trf'éacttee% 9 Fﬁg'sg‘ ctaé'ﬁgt"éjrﬁ]r n%??‘ﬂfjaéﬁr rtihcfr,cag‘ﬁjc% &BOBLrrier
40, KDD, ahdypwlmeaisitofy @foshetchesm nating switch 120, 130, 140 having a
direct route tq,the selected t inating carrier. Cearly, selecti of 5
trunk subgr oupqrf’fo Fom% hémori%iéﬁ@na?ﬁﬁa?teer%aﬁg g g\%la?chcﬁ%mvnvi I ‘IgBBr ovi de
t he nobe dindectatzesl phefttéreredtheutass sdihien toed gitreadn inge tiergn watingyswisch 110

wll detergm in 9 t sel egct ute. i i Kk
subgr oup ﬁ%ﬁ\geréj;’]ﬁ% %rnZL eﬁ %?F%%aﬁ%@ﬁ%?m n:'?%i %gr%\?'vl t%éci%yﬁ%ﬁn%éu& a
anot her t &ediutatimgasih teht1201nd30ated0thpt the drdmgiinat g tepwhhayi ng
switch 11Q Sel8Qied Hy $ %‘thtlrél%r%ti@lr,o%ill@lalt %ﬁcﬁﬂ& ghea&@dinifelihe

presently selected termnating carrier,, the ca be transm_tted during
step 915 Ofdilg Heddagedhdut@'? o IHE B2 Be¥ ctOUBL ¥ ¥r #F nBEFHEACHY T Rer .

The oniogi patia/twy Mnatdrgiemstch 110 will test during step 920 whet her
the trunk was successfully establjshed to _the selected term nating carrier.
£ the trunk waS SURSTAFES CRtEbHr shedths PROEHSAT IRV PAL FHg
carrier, phdmuigdess dfs 6 tetkpdntstiepref D5 . wif]l boveveerefihett sueg was
not successfully establ. shed to t selected..carrier, control w.ll return
to step 9 Ot blp\é)@t &rmne fO% Ife cc??‘ |elgiaﬁ-‘atal%néjﬁl@rlrﬁantajtr?%ggas%‘f%bﬁ %‘%%tﬁﬁot her
previousl yOintried route available to the initially selected term nating

carrieg, and t QEESS Y | ati n i th n i abgve. If
t he o??gi nating ttg m naf?l)él\égi swg?gﬁg%fo g:gatlel%m n%ﬁggu?i%%éaqgt%go % tﬁgt it
sel ect ed @AGUH&RYINd FakeWgYswWidF 2000 15g0om) 41vq oSPBHEEESt he BB $tas

opposed t QnitkS-rAMI drfdinke SAbGI OUPa 150 PE0CeBe e@nid1Wddcdivegesrba st ep
930. The 30 originating/term natln%glsC tch 110 will _then atteppt to route

the call 8 (HFEATHE TLPRFA¥ti IATHOMREEY pdrt ofL st 938 he

ori gi nat i Agitleematiainalg teir=ct £3Q1W kthatktnsert bbentevbbuel pfrélieed
sel ec%&d %Dern‘i nating carrier retrieved fr.qcmth %AI register int
[

appropri aPy 3871 i WP GrAtHRI c AT LT 0r mah St addei gff’edavmt-t%r?ﬁéaggllj?, in

gateway switch -110, 120, 130, 140 may be returned or
"cranked back", to the originating gateway switch 100 by the
terminating switch 1f the initial routing attempt 1is
unsuccessful. Thus, a test is initially performed at step
25 605 to determine if the process has been entered in response
to the originating gateway switch 100 receiving a crank back
message.
If it is determined during step 605 that a crank back
message has been received, this is not the first attempt to
30 route this international transit call. Program control will
pass to a sequence of steps beginning with step 610,
described further below, in order to determine if an
alternate route is listed in the routing table for the
initially selected terminating carrier.
35 If it is determined during step 605 that a crank back



1 2 APR 2002 - 26 the manner described above. Control will again return to
step 920 for a determ nation of whether the trunk was successfull
established, in the manner described above. Once the originati nd %é?iémy
switch 100 has 5 successfully routed the call to a term nating gateway
switch, such as switch 110, 120, 130,- 140,-the call will be received by the
sel ected term nating gateway switch, such as switch 110, 120, 130, 140.
Upon receimissdgé Measahdt bhent eeaehatdngtinist ¢b whel fépter athemptoaesses

enbodyi ng the 10 principles of .the esent i.noventi.on step.1000 (FI G

10). The treqlf?ﬁjh%?i %iﬁlgwltn%ﬁrﬁao%l ré%i %@?Sigoc tlI]1 rﬁ¢?e§§faﬁpﬁﬁg°& ep
1005, the #fAtevadédievDiht beesebbtt edllebai pabcagsedr dueintr smephé20 to
appropri at.e; f.i r i C i nf o t : T r.m_nat.i.ng

ooy toh 11005 £ Jipd RS G B Bonnt ) QIR 1 0P, S U,
FAI valfue tofriirashecceuntayni Aat ithy cwmnier descetleedi above.the FAl val ue
corresponds to %éﬁééﬁtgﬁk%ﬂggﬁgg&ﬁéﬁ% b%téggy[ ﬁ%@%%h' ¥§1heLeLaatl ng

country. If the recelve ue"Is invali e process is exited in
step 104S.th 2RRrPRELRFEd YN/ vERER S QW d?5Pr od@ssthdnEeBNiRREAngr oceed

to step 1Qbudwr-@tiestste, rovigsthareal kn Fie .t 87 mMh0at hROsgWht ehswichl
access during step 1015 the apprciﬁtrB{ate routing table, such as the _routing
tabl e 430 ZE-F18YR TG SfhaP Ft EOUB NHASER TR TN AQUEIY e ERL W 8é Of or
t he salcectsath t enai rAEiidle cabriréer Hiead eFsunat iing sylteh W2ld St egheduri ng
step 1025,, ac? avaiéra | e _r.qut.e over V\/nitcch to co%rrpl ete the call _.to t

v h ER /wi THC

assi gned At elrérpﬁ%tdtr}%gcgw eRd tHREEY 5t heq‘ggsi gned
30 carri edafiainy sbepibQ30,nfivemnaheoselwediledoe outeliThd togrly nafi npeswi t ch

will then r e ri.ng e 3 ' her .1 runk
was succes?gﬁﬁ%g%g?%bﬁagﬂ}eidé]{]oh%%e%%?eaete%%qg?%#\na??ﬁ\glgﬁ%ﬁi Eéﬁgﬁbgt he
trunk was isucrarsiiony st apki shedlisedhelB5 selbéned €akdinatpngtbasrier,

the precessqinsi fxd 1,80 @buateR, ak 4ARRAUA blow1045. If, however, the
trunk was not successfully eStablished to the selected carrier, control

will proceed t PEIFHFR090NEEPhcWitle MG RS P st RO T@nn¥keEsnBhet e t he

cal | 5 todrigyiasst Ned ST td1er 100 0GESISL Carigtol twWel | rpEee8Oddt 0O58heRe1040,
where the term nati g svmtcg wi | .returfl t?fﬂe call,.along with a crank back
message, F&%%elbrﬁg Hat§hg S WeEERPF00 F r SmSant SRR FEEET M HeY cafl, as

i dentifi eddnvddiéoy d osimgjl encaeediered With the call. The term nating 10

switchwll th exjt the prpge ur i ng 1045.  _Up ecel of .t he
crankgg back cgﬁnﬁ, Jf'}tﬂe g%i gid(r?laa elsxﬁrbﬂlsé\’/étcﬂé}igggm %I%eggai%rr?dént% '%hef:he
pr ocesses temyidya tignd heopmitnyi ples sefrvete pyesendty | Aventmicdre atasr&pr600

(FIG 6). ﬁ%x%ﬁ 9l G £ g1 SWt g Wobls detey mdie, dwdhg st epcfQp, that 15 a
crank back nmeéssage was_received, indicating that this is not the first
attenpt t&SEREGIAR2Y nfERRaLfoRaL 1t PRNsie dautedrigyranfRewR rBRIBREl pass

to a sequercerfirsd eps begenndagawith s6€pifd0, ihfoshdeioho deteigiag if an
aIterggtedU¥£ﬁ%|§%éﬂsgf§{Ir%ﬁg¥%£ é@é?gtﬁgqéfbégéstﬂfll be exited at
step 925 (FIG. 9).

If it 1s determined during step 630 that the
terminating country is served by a plurality of carriers,
the originating gateway switch 100 must determine which

30 terminating carrier among the plurality of carriers in the
terminating country should handle the call. The originating
switch 100 will then perform a test during step 635 to
determine. if the Originating Carrier Participation (OCP)
flag has been set for the respective originating carrier, in

35 the manner described above. If the OCP flag has not been



20 initially selected termnnating carrier. During step 610, the originating
switch will reactivate the Call Record that was initially generhﬂd@Rﬂmﬂ
this call. The originating switch 100 will then retrieve fromthe Cal
Record during step 615 the FAl value of the initially selected term nating
25 carrier. Process control wll then pmoceed to step 800 (FIG 8) where
the originating gateway swtch 100 will again access the routing table for
t he sel ectﬁi:tethieﬂ@tﬁif@ir&ﬁtfirﬁ@rcaﬁlﬁﬁleﬁ?Oﬂ‘IaimUﬁotndte@ngrmﬁT sheset Fhed
above, until the call _is 3% ccessfullﬁmrou ed to th term atlng ountry
or final HthEe ﬁgahpﬁﬁin O g i t TH 100 ﬁPQICPP Yat t erptSt ot PBut e

t he call tdeﬂduﬂtrkmmaihg iaEecmadlbarmnunlwu;(pﬂdaegsednmuyiﬂgasdebferent
term nati ef or. tid iz esignated overfl Qqw carriers.

I n one edﬁ? ff ?%ehgrﬁ§%n§{f%%qgﬁﬁﬁgﬁglﬁagnaln%ﬁfﬁs é} é%% E 02 -
28 a @unbmutcﬁ Py eplht o agdvodienrethak g eaotntey ni MeEéngatoeri echeor
data recordifg JUrpPseSLe ARy Rl gk Atkpmab<CarFier feg Count may be

provided for each originating carrier and i ndicated ternmnating carrier
pair to nonitorl% thelnudBErrBinednearifct Wtera e deid hethoePFBILEdRTt i e,

that the ass0¢jcalrPdclter RHRALLRG1iAAKR WS c¥Rsikhenk B &é@iéﬁa@éé' Bogdiggrrier
for a call, fromthe associ at ed originating carrier. Thus, each_ tine a

t er mi nat i AG-EOFM3 ekOR sEPReaFnl BREFI §DEeIFETTEMATANT SFOURHEY appFebERaEe
Initi alodAtptxefagsslﬁqgsaﬁuserbBege%@umhleasbyncAtrrﬁrmﬂtﬁ;irfaﬂlﬁ@gsw;nt&hanby b
assigned terminati carrier nitial Atte rrier Pe t_wi e
i ncr enent gg PEalh % g-gﬁglﬁ% r%%o&? gﬁ%@ a0 be
provi ded t@mnxﬂﬁ1hnsgﬁe&ﬂgmqﬁeﬂuspemlﬂnd rm@tnngeﬂnf@rmanabnngotathéer 15

pair to Et%rcxhth% ”Hé‘PﬁEnQEeéb”EEun‘é‘r a%s%& S9! Qﬁa no% cg pf tine,

that a ca fro e assocl a orirgina carrier cou e conpl et ed
to the associ atlwe t@?mmtn@goth& Mlellv@@ceease@ltledocﬁ'bCPnt@béEI y

recei vyg th tfxg) | su@ﬂl%vs bhics! Bkl a!:oQ.‘@[—?F'OHWJ.B%thOHHS.SSM&JQ 8Cring
i ncrenent ed

OWIn a determ nati on no term natlng gatewa
swi t ches §rt@pa@é|0| ab’I[‘EeFéaf-ﬁ@rvnFb?a‘Pﬂfgé@PEéPQdSWéFﬁhn‘&%3-?agi%"aﬁméﬁe The

Initial Oaeifilnv fegp Goamt 1w theb@cmpr em@e@ﬁﬁpﬂ@mﬁl@@@dtl mesf or
each cal l In additi,on,_ a set Y"gbgo:cesswe FAI nts are,

Co
preferablﬁhﬁ?SFF&@dlpthﬁnﬂFFSPl 9e+$l%ﬁP%ET%ﬂB$§ %éﬁ%ﬁ%bﬁ%@%@?ve
overfl ow tcearrmuat i s CABEI d‘esl:dg:ﬁa&ﬂad ns;bdé\mf]/er frbuwmgt ryreaftnserar foer
Tr eat nqent £§ for a given_ ter natlng %%rr%%ﬁl glth Hﬂgtl S&TEL Ler

pair. hus:; TEREIRE ﬁllm &4’ cdunt “cor résponditg T 6% particu ar 30

overfl ow @arknewnf cmamngrveiuzi:mm alteper 6P hatimg acaoridemashowli¢hbethe
I ncrenent gd 826k tfchc LT Ongﬁ?&fﬂné‘wgno‘éﬁaft' Qr‘é{scqfe@x%r x}e%l sRl.e0 ds{:g?be the

overflow carrier. peg counts can provided to noni her
events as6wél-l Th@FEGifﬁ@rt/hé:hﬂjrm’é‘?C%StWﬁéé Wa hexlbedr adefStRRI $ePi od of
35 tinme th@tIGa eal] is final handl ed. 1 2 APR 2002

25 If it is determined during step 645 that the entry in
the OCTCP table is populated, the originating carrier has
previously designated specific routing information for this
terminating country that should be applied in routing this
call. During step 650, the originating switch will retrieve

30 from the OCTCP table entry, such as entry 265, the pointer
to the appropriate carrier treatment table, the specified
routing treatment option, and the FAI value of the primary
terminating carrier, where appropriate. Process control
will then proceed to step 700 (FIG. 7).

35 A test is performed during step 700 to determine if the



- 29 An alternate enbodinment allows carrier treatnent table 320 associ at ed
with the mandatory (M routing option, as illustrated in FIG 3A’152\t,\ﬁ @@02
shared by different OCTCPs in certain cases in order to conserve f
menory resources. 5 A carrier treatnent table 320 may be shared by a group
of originating carriers who have all-sé&beeted the mandatory (M option for
a particular termnating country and who have each designated a different

t er mi nat i oy igdmE eimd oraxheer espectiatetewnihattiheg ceduntas seali Stedsed
above, for y i 0N, 210c
for each otrhlté;ie%%(??ﬁgegg%rg_?er&%dfé)g%%nﬂﬁa?f%%é%glou%%fy%g?f %e%?ﬁklud%gi{’%e FAI
val ue of RAIdEd gt dFriaiEry Rertheata e G%ﬁtrﬂleﬁveg'hﬁmmvm at&2ssi ng

the carri g tdiRatdgremrtip tabt £,320swhere the mandatory (M option has been
designated, the 15 FAI value of the primary term nating carrier, which has

been pPevi ousl i et} eved f AGHSERENEETCEYAHIE eRtey, MAY bdhati | itkd as an
| ndex i nt @il rRAPAPT iclrer e Bhst hepeaiFier tERat BRdpd bl 6nd20. (EPr
exanpl e, a pl urallté of orlgl nating carriers, i.e., 23 carriers. A, B_and C,
whi ch may T68 s BPFREPant Jori GRS Mo R IEE  Widhabe Sl adted; od
th:a rranga?_@][c?br(d‘sihg“ ogbi ngu@phnmbcaa_ﬁdsrmﬁc@%sa@gbe dpaddiefidd t Bey tiaye each
sel ected dif.ferent. termnating carriers in_the respecti t erm.natin

count ry. TRASUERIETS THE BFT har oot eb Fi AAERHG Eaprhgr T8 OetH dvad om t he
OCTCPl1Pabkecalssowsiuhienor £gepal’/iodg ddteewesyrsivt chreatgendi tedtlley 3@0 1 he
carrier 153\l ddapl &, o assecl gl bl Hhe chadieated PridBlYey g
terminating carrier. e operation of an iTlustrative originating or 30

t er m nat i A§rgRgewhERBEITh(FHF ef @t abl y enmbodi ed as AT&T's 4ESS' |'r' ~

tel ecommuni cat ifeRs M;jé%:ﬂat%(ﬁ%dis§ﬁﬁ§§$%ir1@ aéﬂééz? L8skEhfe, Ehrifgswigh 1101
ol

is shown in sinplified, iagramformin FZG 11, which nmay serve as an
ori gi nati ﬁéOgaggﬁa9e§wpéﬁ11’@0¢8i‘”réeFePﬁ’FﬁQt PR RN RSS e estol 420,
%88,2 §L353(1)4£Ai £30d tfélé&@ﬂzﬂgj@@i@@? @foqiﬁ?i@qgta{@éi@:\ﬁhﬁg% !E@{‘%?cl'l 2 _AFE

- erm age , .registers and enory, i.nter e w
o 0essor AEERERALE D ST 0E RO DoVITFL FEE. CPEL SFOFL4ET 1204 ity bl ude
carrier taeatmpnt pratlags 1320y B, a 360at T CPal apl €100 f icamy nounbéabl es
410, 430, term nati N 5 r c

orEdY hat Qgtﬁgé’gééylk She dpoaorrl r‘c’jé%laéba%ezweta%fg 335{@ Oﬁsdfv\(n; h

necessary to execute rocesses aescri be ove 1 n CQI’I] un
FIGS. 6 tBfdughTheremdmsy KNO6L1g $oeprshbPt thenresvliddadofAdatve el

progrags. oReqind egs1dd2eqarc R aier abl y oAl ned Leb ePos apy kihftorage
of Call Records and certain values, including the specified routing option

and the FBPIYEEEE-of the Selected terminating carrier corresponding to a
"hcl udes L runk Entort a0e 2110, oW 1eh TEtabic 112 Sha o oital oremal 1

i ncl udes trunk interfac SWi.tc abri.c i git si gnal | i ng
i nt er f ace“3T12SFTAARK Sieﬁte&]tfeef}:ee%}i%rig e oARRIREG LYo | uﬁ%s%f%r’b‘%gcessor
1102, vi a(bus Ad@Bingndswidch fabr ithikllferminakink 1&¢d8nt¥yunk iTHerface
1110 rm C f_tru o Vi 1.1 ' S and

f rom%?u%gﬁ@%?g?@P?g egégr B%S%%%dggg’& ?lggg:q?’ﬁg%ﬁélbogl%%gﬁdg%gﬁés’ s‘%}gpl i ed
from trunkeaaterfraceialln. arll t riositduepl Fedrabels t he idfxeeht mowisomt ai ned
in in-bandes{,goal SchecqiMaL by hynk dnt gpiiacend 1ML s U4 &l f hiinga A1 12
perfornms, under the control of processor 1102 via bus 1108, alIl the

SWi t chi ngt AEREBEEAPIt 0 CEFHAER - t r unks® 25F AT 16VRbUBneCanother . PR igIaEY

signal i n91_:éﬂg;ﬁﬁé@@lﬁgl}ééﬂ’rii%raw]fa_rsa&&(%@%‘é@relc_if @E; ftlhmmﬁ@eltniarwzﬁ @Rl ‘Lﬂd}gm
Mess s Lndigta orm over Ll ) in (o]0) cts swtc to
oty o ot Tt emm P r A e LR Bl e st cto i i et KR e
to 30 and(¥I®em @y ocenspindglOPenr 2200mtei cat gdnavdndo sy itH08.1 0 twhiek1 t r unk
interface_ 1110, 0or .diqai.tal, .signali interface .1114 c used t.o_send call
i nf or mat is(’)ent,: EHSI &&r%lgl,n%t%len%A?iu\:/g?ﬁg, ¥ (]): %necﬂlh%trlerswggcﬁ.ﬁel ?Aelqlzsrl |V(::ﬁ al
si gnal i nFAhtwmee el The tthamaul b rmiaesimng ararseosr \end e routing
option register will be set to the routing option that has

35 been specified by the originating carrier.



35 | SUP nessages descri bed above. 1 2 APR 2002 - 31 It is to bgz 0
understood that the enbodi nents and variati ons shown and descri be %?@
are illustrative of the principles of this invention only and that varlous
nodi fications may be inplenmented by those skilled in the art 5 w thout
departing fromthe scope and spirit ef 2tthe i nventi on. 1 2 APR 2002 - 32
Clains: 1. A systemfor use by a transit carrier for allocating an
international thensid catépretzhyedcie ormAnh oraieateong e risslanoegd a

plural ity Qloygi &1o 10 pedery] 0RCT00 cquutLy. £ai d,aldoeat fon sugt em

conpri sing:""aco em having ‘a processor and St orage means
for retri @\:SISNI}‘J-fa"CtﬁIi sm@lhoeaghnaaﬂﬂ;g arr uee anspde feveatt (mE of ¢moankal | s

desti ned E%%k?mdiséﬁgégﬁafuPQhéQ ngg%ry shoul d be al |l ocated anong said

plurality of termnating carriers; a tab in said storage neans associ at ed
with s&id origih |qm1%ma¢hmga$m1§@hm%bl A eees agleolng rytepedhe the

storing said iRl ievatnpeci £46aL1 9RaiBa%@Hdby the pointer retrieved
in step 650 and retrieve from column 312 the pointer to the
routing table containing information on routing the call to
the selected terminating carrier. Process control will then

10 proceed to step 800 (FIG. 8).

Once the terminating carrier has been selected by the
originating switch, the originating switch must then
determine the appropriate terminating gateway switch 110,
120, 130, 140 that should be utilized to forward the call to

15 the selected terminating carrier.

During step 800, the originating switch 100 will access
the routing table for this terminating carrier, such as a
routing table 410 (FIG. 4A), indicated by the pointer
retrieved during step 730.

20 It is noted that in certain cases a switch may be both
an originating gateway switch and a terminating gateway
switch for the same international transit call, such as when
a terminating gateway switch 110 receives a call from a
carrier 75 in an originating country 80 that is destined for

25 a terminating country 65, as illustrated in FIG. 1.

Thus, an originating switch must determine during step
805 if it is also a terminating gateway switch for the call
by reviewing the routing table, such as table 410 or 430,
stored by the switch for the terminating carrier. The

30 originating switch will be a terminating switch for the call
i1f the routing table 410 or 430 indicates that one or more
trunk subgroups of the respective switch provide a direct
route to the selected terminating carrier, such as the
routing table 430 which is maintained by switch 110 for

35 calls destined for the terminating carrier 40, illustrated



15 table; said processor further conprising: neans for identifying said
originating carrier and said termnating country associated w th sajigapp 2007
received international transit call; 20 neans for accessing said table
associated with said originating carrier and said termnating country to
retrieve said stored specification; ang2means for assigning one of said
plurality of termnating carriers to receive said international transit 25
call basednupas.sairl stored specification. 2. The allocating system

according to claimd, further incl.uding ans for_apportioni all

i nt ernati onal tﬁansﬁ’ caPl s 8&??9&@&&0&2%%%&%5& ?hé c&&%‘?y tReone of
sai d pl ur aliity neft irer nswmatchgisaediser ;2 | pdt eat edl by egaiidadd ey | gibathng
carrier. 3...T | ocat,i rdi . cl.ai . furt i.ncl udi ng
means for%ggpgﬁe?oénﬁolnésé%%?déé(ﬁ%%ggﬁgngiglggl%gz k%ﬁ@%&z cté n\’g‘?&t r"éln!‘s?t

cal | s Bespiawed Horstwn PAer FFat i DYy, couacngsbdsddrahean berlder. of preference
i ndi cated by sai i gipati riers f J%ﬁ?o id urahity o

term nating ,ca?rilde_%&i nﬂgai ggttg?%llrﬁ%tdl ngiucoun ry$t§§4. S?Ee gﬁaf)tcattlt'}rll%

syst em ac®&EEING KA SHIRCD 1FuRPRe® RePREiay rRmEhbnd binappot Eebnfey sai d

internati epal Lteassikkacatbgndastingd £8Frsakd tershnNatidg LWL Y BIBNY
said plurality_of term natl(%”g]? carriers based on percentages indjcated by

se .

sai d ori gPHaGCHy Widdr % 2acFSbf WRFRI16CFPUPAL p St Mat T hg
carri g0s. thertherald fcat Aoglepstemmeafe Dgus Dy ciatiéd wheneinaisang neans
for apportioning .enpl.oys_a ptocess i ch_ensures_that pr bi]jty that
any one of"s icgl o1t S tﬁoggl{lgr aﬁ)g?ai’ngg%c r?ser%ala?‘lal 5‘3@ J&i 'as%zlL hed
term nati figrlEhearaumrentslyeerletioed perdihetmmmpedaprdleabi | ity specified by
said originati rrier. far ati St : ihgni ti t r_of.calls.
6. The allocat ?%g%glfsieeﬁsa%cg%&gtﬁg%l %I @%%H#f,%lgpulru tgt?%léncrll%t%ﬁ nlbatffrjérg%s for
recei vi ngstiigehsatticoprgbanntaga2ewesichi eilinsehefcatdwning stepvdrd | ow

termpating gathhghctifat BRYcBANdig thecSahintd LhEAE ANk NA LU LSeq
available to the initially assigned carrier. 7. A systemfor use in a

t el ecomuiPd&iiPdn$ TWPEORaEY 14 tiedils teg riret o r o igshttiayl @n such
i nternati geakabianailly 3prcal laaanmonghe plugahiatty nef s&AKdERE 1N @nplo
term nating country, said international tr it call, _heing recejve %y sai d
transit c8r Ffeglec%rl(??ﬂ B 685G rAEY SR éﬁnﬁsﬁ 8‘?11131 ﬁaetgﬁ%t cjdbn%??/, sai d
t el ecomuepktatiiors wdwEnenp Dysebeat tonpofi agchy stenthaviing syl oclessor
and sigragg; 30 MRS P chel {0l 00a SYRE ELEOPRY! RLB8ability for a
statistically significant number of calls.
The originating switch will attempt during step 820 to
route the call to the selected terminating switch. As a
part of step 820, the originating switch will insert the FAI
25 wvalue of the selected terminating carrier retrieved from the
FAI register, in the appropriate field of the <call
information associated with the call. The FAI value may be
inserted in the Foreign Administration Identifier (FAT)
field of the Transit Network Selection parameter of the
30 well-known CCS7 ISUP (ISDN User Part) IAM (Initial Address
Message) message.
The originating switch 100 will perform a test at step
825 to determine if a trunk was successfully established to
the selected terminating carrier. If the trunk was

35 successfully established, the originating switch 100 will



means for receiving fromsaid originating carrier a 12 A PR 200Z -34
specification of how said international transit call should be alll b ABR &fi2
anong said plurality of termnating carriers in said term nating country;
and neans for assigning said international transit call to one of said
plurality of term nating carriers based3on said received specification. 5
8. A nethod for use in a telecomunications switch of a transit carrier for
al | ocat i ngexaix i tiherpadconal atranept oeal I{ Famnng) a pI uraI ity of carriers in a

orm ot 00 Coupk e SAIGL ! et sl snakoAgnicall ReLG Lece el o2

transit carrier fftoman origlnatl sai d
t el ecommunicathensedwrctell etmpdrruylatgLrag coaput eng pyrsztcemshammgrcal pwm&éssor

and Stor ags, (AS.o S L 19 &l d Scald i TRID UL COMPTL Pl (et N SHERS: 0hiy

receiving Tromsaid originating carrier i on- of “THow sal
i nterndti civaltekanbittieal masneuyl deserabedcaleyeanong said plurality of

termnating carf#ense 'H@assc?'p‘éﬂf@r‘?ﬂéaatlhngtéﬁuﬁibydeéégmélﬁé‘sg{?hag sAkde
international transit call to one of said plurality of 15 term nating

carriers FHRdNONTSHRANIEGIRARY AUTRAL WOk 199 ASkBtimed imer setehes.

transit cayd eE:aler ehhpeat iy aBmpibeenattOnahd ransthiatall seseqMed from
an ori gl natin carri er am)nEFa p| uralit of term nat i n Cal’l’l ers In a

term nati g ry, SHY afFodst iDFCHEEIABY EMPIIRE nSEEPE ofpiERP sttt em
havi ng 0a praicessoanandl séphage, rr&a;nsovsatfdoaﬁ | ogatt DerMetd0Ghdepr tReng t he
20 steps of . receiving. f eci fje ation of how

call's destih e%“?%tfl%%l %wi{gg% Wég} %ﬁﬁ%lg s%%%ﬂg&%z)teaaq D “anong said
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table, such as tables 320, 340, 360, associated with this
15 originating carrier and terminating country during step 830
to determine if the originating carrier 30 has specified how
calls should be handled in the event a call could not be
completed to the initially selected carrier. Based on the
information in the carrier treatment table, such as tables
20 320, 340, 360, the originating switch 100 determines during
step 835 whether an overflow carrier has been specified.
It i1s noted that for the mandatory (M) option, an
overflow carrier will never be available. For the preferred
(P) option, the originating switch can continue down the
25 1list of designated terminating carriers until the call is
successfully routed or final handled. For the proportional
(%) option, the originating carrier can optionally designate
overflow carriers.
If it is determined during step 835 that an overflow
30 carrier has not been designated to handle calls in the event
that a call cannot be routed to the initially selected
carrier, the call cannot be completed and will be final
handled, i.e., terminated, during step 860.
If it is determined during step 835 that an overflow

35 carrier has been designated, the originating switch 100 will
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carrier, and will continue as descrlbe above.

15 If the originating switch determines during step 805
that it is also a potential terminating gateway switch, such
as where switch 110 is processing a call received from
carrier 75 in originating country 80 that is destined for
terminating country 65, control will pass to step 900 (FIG.

20 9). The originating/terminating switch, such as switch 110,
will determine during step 900 whether a previously untried
route is available to the selected terminating carrier.

If it is determined during step 900 that there are no
previously untried routes available to the selected

25 terminating carrier, process control will return to step 830
(FIG. 8) to attempt to select an overflow carrier, in the
manner described above.

If the originating/terminating switch, such as switch
110, has a previously untried route available, the switch

30 will select a route to the terminating country during step
905, based on the percentages indicated in the routing
table, such as table 430 (FIG. 4B), as discussed above. As
seen from the routing table illustrated in FIG. 4B, the
originating/terminating switch 110 may route the call to the

35 terminating country by means of its own trunk subgroup 150
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step 900 to determine if the originating/terminating switch

has another previously untried route available to the

initially selected terminating carrier, and the process will
25 continue in the manner described above.

If the originating/terminating switch 110 determined
during step 910 that it selected another terminating switch
120, 130, 140 to route the call as opposed to its own trunk
subgroup 150 process control will proceed to step 930. The

30 originating/terminating switch 110 will then attempt to
route the call to the selected terminating switch. As a
part of step 930, the originating/terminating switch 110
will insert the FAI value of the selected terminating
carrier retrieved from the FAI register in the appropriate

35 field of the call information associated with the call, in
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A &0~ test, during step 1010, the received FAI wvalue of the
selected terminating carrier to determine if the FAI value
corresponds to a valid terminating carrier in the respective
terminating country. If the received FAI value is invalid,

20 the process is exited in step 1045. If the received FAI
value is valid, process control will proceed to step 1015 to
attempt to route the call.

The terminating switch will access during step 1015 the
appropriate routing table, such as the routing table 430

25 illustrated in FIG. 4B, based on the received FAI value for
the selected terminating carrier. The terminating switch
will select during step 1025, an available route over which
to complete the call to the assigned carrier. The
terminating switch will send the call to the assigned

30 carrier during step 1030, via the selected route.

The terminating switch will then perform a test during
step 1035 to determine whether the trunk was successfully
established to the selected terminating carrier.

If the trunk was successfully established to the

35 selected terminating carrier, the process is exited at step
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step 1040.
Since the terminating switch cannot complete the call
5 to the assigned carrier, process control will proceed to
step 1040, where the terminating switch will return the
call, along with a crank back message, to the originating
switch 100 from which it received the call, as identified in
the information received with the call. The terminating
10 switch will then exit the process during step 1045.

Upon receipt of the cranked back call, the originating
switch 100 will again enter the processes embodying the
principles of the present invention at step 600 (FIG. 6).
The originating switch will determine, during step 605, that

15 a crank back message was received, indicating that this is
not the first attempt to route this international transit
call. Program control will pass to a sequence of steps
beginning with step 610, in order to determine if an
alternate route i1is listed in the routing table for the

20 initially selected terminating carrier. During step 610,
the originating switch will reactivate the Call Record that
was initially generated for this call. The originating
switch 100 will then retrieve from the Call Record during
step 615 the FAI value of the initially selected terminating

25 carrier.

Process control will then proceed to step 800 (FIG. 8)
where the originating gateway switch 100 will again access
the routing table for the selected terminating carrier, and
continue in the manner described above, until the call is

30 successfully routed to the terminating country or final
handled. The originating switch 100 will first attempt to
route the call to the initially selected terminating
carrier, but via a different terminating switch, before
utilizing any designated overflow carriers.

35 In one embodiment, the originating switch 100 maintains
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carrier and indicated terminating carrier pair to monitor
5 the number of times, within a predefined period of time,
that the associated terminating carrier was the initially
assigned carrier for a call from the associated originating
carrier. Thus, each time a terminating carrier is the
initially selected carrier, the appropriate Initial Attempt
10 Carrier Peg Count is incremented for the initially assigned
terminating carrier. The Initial Attempt Carrier Peg Count

will be incremented once for each call.
An Initial Overflow Peg Count may alsc be provided for
each originating carrier and indicated terminating carrier
15 pair to monitor the number of times, within a predefined
period of time, that a call from the associated originating
carrier could not be completed to the associated terminating
carrier when it was selected to initially receive the call.
Thus, this Initial Overflow Peg Count should be incremented
20 following a determination that no terminating gateway
switches are available to the initially selected terminating
carrier. The Initial Overflow Peg Count will be incremented

a maximum of one time for each call.

In addition, a set of Successive FAI Peg Counts are
25 preferably provided for monitoring overflow attempts to each
successive overflow terminating carrier listed 1in the
Overflow entry of a Carrier Treatment Table for a given
terminating carrier and originating carrier pair. Thus, the
Successive FAI peg count corresponding to a particular
30 overflow carrier for a given initial terminating carrier
should be incremented each time the associated overflow
carrier is selected to be the overflow carrier. Additional
peg counts can be provided to monitor other events as well,
including the number of times within a predefined period of

35 time that a call is final handled.
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8$10988&" (Qz 3 Y aMLAYR e QMIZFEEL MOt Liminating carrier for the
respective terminating country. As discussed above, for the
10 mandatory (M) routing option, the OCTCP table entry 210c for
each originating carrier and terminating country pair
includes the FAI value of the designated primary terminating
carrier. Thus, when accessing the carrier treatment table
320 where the mandatory (M) option has been designated, the
15 FAI value of the primary terminating carrier, which has been
previously retrieved from the OCTCP table entry, may be
utilized as an index into the appropriate row of the carrier
treatment table 320.
For example, a plurality of originating carriers, i.e.,
20 carriers A, B and C, which may be from different originating
countries, who have all selected the mandatory (M) routing
option may share a single table if they have each selected
different terminating carriers in the respective terminating
country. The wvalue of the primary terminating carrier
25 retrieved from the OCTCP table allows the originating
gateway switch to go directly to the carrier treatment table
row associated with the indicated primary terminating
carrier.
The operation of an illustrative originating or
30 terminating gateway switch, preferably embodied as AT&T’s
4ESS™ telecommunications switch, is discussed relative to
FIG. 11. A switch 1101 is shown in simplified block diagram
form in FIG. 11, which may serve as an originating gateway
switch 100 or a terminating gateway switch 110, 120, 130,
35 140. Switch 1101 is a stored program control switch. Long
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terminating carrier correspondlng to a call presently being
processed by the switch 1101. ‘

Switch 1101 also includes trunk interface 1110, switch

15 fabric 1112 and digital signalling interface 1114. Trunk
interface 1110 is connected to trunks 1116; processor 1102,
via bus 1108; and switch fabric 1112, wvia link 1118. Trunk
interface 1110 terminates each of trunks 1116 and can convey
in-band signals to and from trunks 1116. Processor 1102

20 specifies the in-band signals supplied from trunk interface
1110 and it is supplied with the information contained in
in-band signals received by trunk interface 1110. Switch
fabric 1112 performs, under the control of processor 1102
via bus 1108, all the switching necessary to connect trunks

25 1116 to one another.

Digital signaling interface 1114 is a transceiver for
communicating signaling messages in digital form over link
1120. ©Link 1120 connects switch 1101 to a separate network
used for inter-switch communications. Messages destined to

30 and from processor 1102 are communicated over bus 1108.

Either trunk interface 1110 or digital signaling
interface 1114 can be used to send call information,
including the FAI value, to another switch. It is digital
signaling interface 1114 that would transmit or receive the

35 ISUP messages described above.
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@&10%§0()couA€¥¥F%%ﬁ%ufg be allocated among said plurality of
terminating carriers;
a table in said storage means associated with said
originating carrier and said terminating country;
means for storing said retrieved specification in said
15 table;
said processor further comprising:
means for identifying said originating carrier and said
terminating country associated with said received
international transit call;
20 means for accessing said table associated with said
~originating carrier and said terminating country to retrieve
said stored specification; and
means for assigning one of said plurality of
terminating carriers to receive said international transit

25 call based upon said stored specification.

2. The allocating system according to claim 1,
further including means for apportioning all international
transit calls destined for said terminating country to one
of said plurality of terminating carriers indicated by said

30 originating carrier.

3. The allocating system according to claim 1,

further including means for apportioning said international
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terminating country.

5 4. The allocating system according to c¢laim 1,
further including means for apportioning said international
transit calls destined for said terminating country among
said plurality of terminating carriers based on percentages
indicated by said originating -carrier for each of said

10 plurality of terminating carriers.

5. The allocating system according to claim 4,
wherein said means for apportioning employs a process which
ensures that the probability that any one of said plurality
of terminating carriers will be said assigned terminating

15 carrier is equal to a predetermined probability specified by
said originating carrier for a statistically significant
number of calls.

6. The allocating system according to claim 1,

. further including means for receiving from said originating

20 carrier an indication of an overflow terminating carrier
that may handle the call if there are no routes available to

the initially assigned carrier.

7. A system for use in a telecommunications switch of
a transit carrier for allocating an international transit
25 call among a plurality of carriers in a terminating country,
said international transit call being received by said
transit carrier from an originating carrier in an
originating country, said telecommunications switch
employing a computing system having a processor and storage

30 means, said allocation system comprising:
means for receiving from said originating carrier a
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5 8. A method for use in a telecommunications switch of a transit carrier
for allocating an international transit call among a plurality of carriers in a
terminating country, said international transit call being received by said transit
carrier from an originating carrier in an originating country, said telecommunications
switch employing a computing system having a processor and storage means, said

10 allocation method comprising the steps of:
receiving from said originating carrier a specification of how said
international transit call should be allocated among said plurality of terminating

carriers in said terminating country; and
assigning said international transit call to one of said plurality of

15 terminating carriers based on said received allocation.

9. A method for use by a transit carrier for allocating an international
transit call received from an originating carrier among a plurality of terminating
carriers in a terminating country, said allocation method employing a computing
system having a processor and storage means, said allocation method comprising the

20 steps of:
receiving from said originating carrier a specification of how calls
destined for said terminating country should be allocated among said plurality of
terminating carriers;
creating a table in said storage means associated with said originating
25 carrier and said terminating country;
storing said received specification in said table;
processing said received international transit call to identify said
originating carrier and said terminating country;
accessing said table associated with said originating carrier and
30 terminating country;
retrieving said stored specification from said accessed table; and
assigning one of said plurality of terminating carriers to receive said

international transit call based upon said stored specification.
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10%& ()! table in said storage means associated with said originating carrier and said

terminating country.

5 11. The system or method according to claim 10, wherein said means for
or the step of assigning said call to a terminating carrier further includes means for
or the step of accessing said table associated with said originating carrier and said

terminating country to retrieve said stored specification.

12. The system according to claim 7, or the method according to claim 8
10 or 9, wherein said means for or the step of assigning said call further includes means
for or the step of apportioning all international transit calls destined for said
terminating country to one of said plurality of terminating carriers indicated by said

originating carrier.

13. The system according to claim 7, or the method according to claim 8
15 or 9, wherein said means for or the step of assigning said call further includes means
for or the step of apportioning said international transit calls destined for said
terminating country based on an order of preference indicated by said originating
carrier for each of said plurality of terminating carriers in said terminating country.

14. The system according to claim 7, or the method according to claim 8
20 or 9, wherein said means for or the step of assigning said call further includes means
for or the step of apportioning said international transit calls destined for said
terminating country among said plurality of terminating carriers based on
percentages indicated by said originating carrier for each of said plurality of

terminating carriers.

25 15. The system or method according to claim 14, wherein said means for
or the step of apportioning employs a process which ensures that the probability that
any one of said plurality of terminating carriers will be said assigned terminating
carrier is equal to a predetermined probability specified by said originating carrier

for a statistically significant number of calls.

30 16. The system according to claim 7, or the method according to claim 8
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for or the step of reassigning said call to another terminating carrier if there are no
routes available to the initially assigned carrier, said reassignment being based on an
indication received from said originating carrier of an overflow terminating carrier

5 that may handle the call.

17. A method for use in a first telecommunications switch of a
telecommunications network of a transit carrier for routing an international transit
call to a terminating country having a plurality of terminating carriers, said
international transit call being received at said first switch from an originating carrier

10 in an originating country, said allocation method employing a computing system
having a processor and storage means, said allocation method comprising the steps
of:

assigning said international transit call to one of said plurality of
terminating carriers in accordance with routing information that has been previously

15 specified by said originating carrier;

identifying a second switch in said network which can directly complete
said international transit call to said assigned terminating carrier; and

routing said international transit call to said identified second switch
with associated call information that includes an indication of said assigned

20 terminating carrier.

18. The routing method according to claim 17, wherein said previously
specified routing information is stored in a table in said storage means associated
with said originating carrier and said terminating country, and/or said step of
assigning said call to a terminating carrier further includes the step of accessing said

25 table associated with said originating carrier and said terminating country to retrieve

said previously specified routing information.



