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METHOD AND SYSTEM FOR PROVI DI ERVISION ' IN A SW TAHEDUL 2002
TELEPHONE NETWORK TECHNI CAL memmmgmrnvent ion relates generally to the
control of e calls ina'sw el ephone net wor k |

particul ar ,W‘?gﬁ%gfr?ﬁet hod and systeff®8t controlling tel ephon?}%é?'f@mto%mcal I
termnating equipnent that fails to provide a call answer indication to the
net wor k. 10 BACKGROUND COF THE | NVENTI ©&Nl1Mbdern swit ched tel ephone networks
are controlled using a separate signaling network called a Comon Channel
Signaling (CCS) systemto set up and tear 15 down intra-network and

i nter-network MEIrEODOARDCSYISTEM PO BROVATEING ANSWER SUPERVESTIdN! ephone

net wor ks operat€ using a CCS protocol Known as _Signallng System seven
(SS7). The SS7 prot ocol Eﬂ_@w&m call set-up and
tear down. All network functions revol ve 20 around and depend upon a strict
adherence to those procedures. Auxiliary functions such as toll call
billing ar SECHNECAENFIBDLON t he signaling protocol prescribed by SS7. It is
known, however, that under, certain circupstances L gnal i ng procedures are
25 innodently or del ¥ érsatlé\‘ﬁﬁt}l%]to’loﬁﬁf?gésV\P?ﬂe{ﬁiigr? i rif%c?alqont i nati ng
]gaqui prant hofhiﬁemh&mpd:aagee manarmlttchieral &éﬂ@ﬁiﬂ@aﬁbtt:ﬁs& @indevenue
or tel ephgne seryvjce providers. For, exa e, it is own t hat answer 30
i ndi cati onfs mt’a?'ﬁ\)a%' r &Qr ﬁedmﬁghgéuir%%nﬁyéziﬁﬂecg‘éﬂ tci?rg:ré%qt%d

t el ephone reflephbnel icdld sal 66 kaawn tidwaiicar i negud prabsed thkephenas

networ ks or elenents in L1 7 Jud Z00 )
to provide a call answer indication to the network.

10
BACKGROUND OF THE INVENTION
Modern switched telephone networks are
controlled using a separate signaling network called a
Common Channel Signaling (CCS) system to set up and tear
15 down intra-network and inter-network telephone calls. 1In
North America, most switched telephone networks operate
using a CCS protocol known as Signaling System Seven
(SS7). The SS7 protocol provides detailed procedures for
call set-up and tear down. All network functions revolve
20 around and depend upon a strict adherence to those
procedures. Auxiliary functions such as toll call
billing are dependent upon the signaling protocol
prescribed by SS7. It is known, however, that under
certain circumstances, signaling procedures are
25 innocently or deliberately not complied with by certain
call terminating equipment. This non-compliance can
result in a significant loss of revenue for telephone
service providers.
For example, it 1is known that an answer
30 indication is not always returned by equipment connected
to a switched telephone network. It is also known that

certain switched telephone networks or elements in
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WO 901 39518 PCT/ CA99/ 00070 certain switched tel ephone networks mey jfjaidgod ©
provi de an answer indication on call conpletion. This problemis referre
ti0 as "no answer supervision" and it appears to account for the greatest
source of npPYYYYes§0Ss suffered 5 by tel ephone service provi i*@'iﬁ:bﬂ/oﬂk%th
America. For exanple, it has been determ ned by actual neasurenment that in
1997 Hell Canada averaged 300,000 to 900,000 unbilled toll call mnutes per
day as a result of no answer supervistoR. “It can be extrapol ated that in
North 10 America, in excess of 3 to 4 mllion mnutes per day are unbilled
as a result of no answer supervision. The equi pnent nost often responsible
for no answartiaidi caviboheéd tkdephiorst enstwacksbuawn§eilPE) provddeed

directly tq a i.t chi node of t h rvic rovide PBXs are
conpl ex parai’rre%sn\é%‘sedl{] i %llé;%cog]s Ogl} g%]ﬁ?p%@ﬁ‘ip&g&é%tnﬁe Fra}glks o?rgﬁ%ﬁg‘r 18
i ndi cati on defemdtediebcesaar 'hy anssiest entpervi sientednto idecappearforto
exanpl e, a PBX whic rovi des ap answer indication duri busi ness hours
may not do ascd:q}dv\\ﬁ{}n g%pt gh%dgfsagﬁﬁﬁhtsoébr%%s r'r.ev§ir‘|’11@erhg)§%xs&%%?ﬁie§trator
may notsbe pyatelephbhes guwohlem proviitiard linkelyrth aneoicgct edropnot her
network el enent that frequently fails to provi g?g an ansyer indication on

e

cal | conpl &%3PLey t 4 I hedr 1 ¢ Abiedan iBeGho ervRR Luneagirenens 25
i ncreasi nglphdisedni N166 mmder ncBulldL SwidrERed Talbephone et wabl, 0B9TN) .

| VRs were traditionall g excluded froma requirenent to provi de answer
i ndi cati on3BH kIRd t kedly Gk PABRLRS ePBAI yAA¥ed@S o2priRFabtcaf no

i nf or mat i on Al dug S i ON. T1SUSER UBE! $:REBpRAWE A HOE #nVABLERY 30

of other services, however, such as voice mail, order entry, facsimle
store afd PeRIGR, et eX3R3% @6 BVRe rbvRtbhionerisnsest Reoudandaref

minutes of felwordy resouncamdaidsy it ABgtr ofubBegesibAYt es are not
bill ed. 99139518 - 3 1 T JUL 2002 PCT/ CA99/ 00070 A further source of

| ost revenues are calThswequipaend obRSt s@ifteRedreerepRdbd enett®dr kBOi n t he

PSTNwhi ch f4id,d0 PhAYEEEi8A aNSWehel NBEERAEEN E¥hitH | eBN8IdON (pBk) NO
answer indication is provided, thebcalls cannot be billed or Tncluded in

i nt er - net wedanegteskt dispehly, Bhi @h sWAtrhiag seodeadf oasi §rilephane

| ossof ése\/%ﬁ&? gm@liﬁ@:qf anpHRE SHPE' VishPleRasphesnaddresgedvhar
i ndi vi dual pieces of equipnent such as anlOautononous pay teleghone
¥

descri bed ipiegss cof sequirPeRienang, the ctacknpénh anssiedd irdieatkiont 18/, on

July 2B, 1994,+ Chitgsghrdly @%ﬁlﬁiisl%n% B hed randedPPas 2l fi/d. el epgene

e
call answer supervision, Capable of detectingthe conplefion of both
nati onal arRkanRkenat | BPhIvWRieh sDISVAAeR ampladpwey fidmdigabheneAduring

confirmati qf,d Q{dBL S nolire2PRA alét 2ke0 BEOWKIES nfidHEd | 1 t Rak ga Pl aced
cal | has been answered if at |east one of the follow ngconditions oCcurs: 1)
a tone28f ANAWEXTequlddge & RBHi adrdndstopéort maxnet| bhee afare of

tel ephone, {5; et L6 el AN 6GLIARY DREK1 PNtbhBer e6ek¥eEeki.ne: and2) audio

activity having 'a non-repetitive cadencels detected on both transmt and
recei ve |inesof the tRreHwinenebwprik; elementy|thatyefeeiamendi iufaidsous

bay telephone, 515Pi a8 anBRLker t thaPBARE onRIC R IYC| i) 81 ShT 2B0@HRNT T OF
determ ning and accessing a call rate, per unit oftine, for a call placed
to a given Irtephobiveunbériceadi figsponee di 6BYRYi ngunih redhichme as the
cal | 30%09rf¢é§éa fx@?ige L8'iR EHlen%h%‘}fncaddeﬁisc Vﬁurt‘?ﬁ%énﬁﬁﬁ%BWoh%g
arrangement™Tor Storrng charges assesse oreach conpleted calT.
Network (PSTN). IVRs were traditionally excluded from a
requirement to provide answer indications on the theory
that they were only used to provide call information or
call redirection. Such units are now used for a variety
30 of other services, however, such as voice mail, order
entry, facsimile store and forward, etc. Calls to IVRs
now consume tens of thousands of minutes of network

resources daily and most of those minutes are not billed.



s 1 % JUL 2002 WO 99139518 - 4 PCT/ CA99/ 00070 Al though speci al i $ddJpi 3662s
of equi pnent such as that described by Otiz et al. provide answer
supervi sion, there exists a need for a nmethod and a system for providing

answer supefy¢piagkygi N @ switched 5 tel ephone network so that pgip i9§/¥)&ﬁpt
revenues are not lost as the result of equi pnent or networks whicC to

provi de an answer indication on call conpletion. OBJECTS OF THE | NVENTI ON
10 It is an object of the invention to ptovide a nmethod for answer
supervision in a switched tel ephone network which is capable of isolating
call ed nunbers that fail to provide an answer indication. It is a further
obj ect of the inventi®n furthepr modudteen ot hbolsbf devretuesy) eald schdlsal | ed

+nunbers that fai,l to_proyide an.an r ,indication so that the_cal y be
foni tored crteried 8y PERGE, PRERERET, vl et bt e hobER BATinawer
i ndi cati on Wiaschnotfaicken psovprediae tae cahbwer nuiheicatloht b8 yehla

further object of the invention to provide a nethod of answer, supervision
in a swtcHRIFR N nnglwcm’( \ﬂi‘i‘éﬁ’&rn oRAYEREEPPON D PERYRSEE t r BPRi ¢ on

the calls paidn1<osaRAothdRNA i NI &abt NInARESRECS nBA e -GRGIGE Bdrakd
transmtted into the commpn channel_ 25 sjgnali ng network to cancel the call
h

or provi de 38tBHRNRRLS ndWBAEPo Ay bW bSe hheadhsoc fignifiantedless
accordance y¥ thaeisie Ng usage of the network facilities. It is yet a
further object of the invention to ' provide a systemfor answer
supervision in a sw tBhed BoobbeBphofie aRSWRF k SWPRVheient shafdi hednal

calls mde dedigkded Wbk fAfddvidiesl BilReb! dEkathi fhrlener BLRG wietar the
UL 2008 WP WOIBEENE PAFATAOGEdEDhONe | described  in United States
Patent 5,134,651 which issued to Ortiz et al. on July 28,
1992. Ortiz et al. describe a method and apparatus for
telephone call answer supervision, capable of detecting
the completion of both national and international calls,

15 which employ different answer confirmation formats. The
apparatus also provides confirmation that a placed call
has been answered if at least one of the following
conditions occurs:

1) a tone of given frequency, transmitted on the

20 transmit line of a telephone, is detected and

received back on the received line; and

2) audio activity having a non-repetitive cadence
is detected on both transmit and receive lines
of the telephone.

25 Ortiz et al. also describe an autonomous pay telephone,
such as a mobile telephone, which includes an arrangement
for determining and accessing a call rate, per unit of
time, for a call placed to a given telephone number, a
display for displaying, in real-time as the «call

30 progresses, charges for a completed call as well as an
accounting arrangement for storing charges assessed for

each completed call.



- 5 *It is yet a further object of the invention to ' provide a system for
answer supervision in a switched tel ephone network which pern1ts1thUbdMM
nunbers which do not provide an answer indication to be automatically or

substanti al Wé)ﬁ)f‘i;ﬁ?at ically nonitored to detect payload traf E’“@%ﬁ?’b‘ﬂi cal I
r'o

path and to con the call once payload traffic is detecte

THE | NVENTI ON 10 The invention therefore provides a nethod of providing
answer supervision for toll calls in & gw-tched tel ephone network (10) in
which term nating equipnent is relied on to provide an answer indication
when a toll call is conpleted, c har act ar i z adby: 15 nonitoring

common channel si gnalATthdugiks speli3)i 4<d dgteebscaét GOl {fthe MBS SAGAS | N
order to track the progress of individual toll calls; determ ning when the

progress ofa@n ERaFvi HGEFTEBRA cAY fQFFi2 t oeEonfdrm tBraWidRpedhsdesal |
pat tern: angy20- Se0esal | Reetle | aaSlstancacoRERa chaenel SigNAlAngIPsgage o

contr ol all if it fails to conformto the expected ca pattern
The inventi®ystemt for ppeeVéding syRseatf GURRIW silen alswe swpschedi on

for 101l calLpelflde SHeLABEE 250! AhaROBEoRek WAL (100obAuNA clid eppinati ng

equi pment iS'r on to provide an an I cation en a call is
conpl et ed, Lbos$t aas the resultiof equippentresanrs nedsvarks gehgeh fail to

o 08 Bhob BRSPS haR0Ely hBLL R SobhBl LBy 1 2 o
progress of |nd|V|duaI call s having control nessages carried by the at
ggﬁggﬁge CQ?@JEDCE]TS(:hOP%JE %&P&%P&«' I nk; and a,1l 7 JuL 2002 s WO

10 It is an object of the invention to provide a
method for answer supervision in a switched telephone
network which is capable of isolating called numbers that
fail to provide an answer indication.

It is a further object of the invention to

15 provide a method of handling calls to called numbers that
fail to provide an answer indication so that the calls
may be monitored to detect payload traffic on the call
path even though an answer indication has not been
provided at the called number.

20 It is yet a further object of the invention to
provide a method of answer supervision in a switched
telephone network wherein on detection of payload traffic
on the call path, common channel signaling messages may
be generated and transmitted into the common channel

25 signaling network to cancel the call or provide an answer
indication to ensure that the <call is Dbilled in
accordance with ensuing usage of the network facilities.

It is yet a further object of the invention to
provide a system for answer supervision in a switched

30 telephone network which permits individual calls made
using network facilities to be tracked to determine
whether the <called number is providing an answer

indication on call completion.



PCT/ €A99/ 00070 nmeans (56, 80-82) for generating common channel signaling
nmessages and transmtting the common channel signaling nessages 1'|;|t50Lt LN
comon channel signaling network to control the progress of calls

det er m ned vy ogadsfye nmeans for nonitoring to be toll calls thatyEthoRgsro
conformto an expected call pattern. The nethod and the systemin

accordance with the invention therefore enabl e tel ephone service providers
to contain revenue | osses due to no ans®er 10 indications fromterm nating
call equipnment. In accordance with the nethod, signaling links in the
common channel signaling systemof a switched tel ephone network are
monitored to track i &ti isdysit cal fuptbgresdjeCdmmh thenhaiesitgoal itog

, message nonitori.ng is ccC i in real -1.i usi.ng signal_ lLin

nmoni tors oPrPﬁf‘gﬁl iageﬁyégfegnafgilo'r é"ﬁ.ls@fq'g?rl‘ Pgiu%t%sr (llsg%‘—r"s) ,lnf of f&rjf-ﬁh@&(The
si gnal |i nkeirephbaes neitwoBkPsvipi ek e paini topya Bl el easimierd awhiehl Idocont r ol
.messages to dat a .processing unit, referred tp as an swer . Supervi si on
Anal yzer (ﬂgi) Pré’dflf{?e an Sﬁng%(feﬁ e‘sn%(%a%%%aggsi}% ?@ge?a{:hﬂﬁﬁﬂuéﬁr cal |
progress agdbgdehAkihheyWhaitieia Bic&DFYe mdididiald ORoOrd@c €8t | pagliRase
message is received for each call wthin a preset time interval, which may

be dependeff2bhior} t FRRs Gt li nBREReARA | 6R. GIRErQt oddes Falh| svces

preferabl ypagtennl tghedieniseabtiiced.l f the ASA detects an unrel eased call
for which no answer indication has been provided within the tine interval,

the ASA prepares an alert nessage which it forwards to an Answer

Supervi sio (@ﬂg ObFehut A NTRBNASA provides the ASC 30 with data about
the call, |§nc u ?ng the called nunber. On receipt of the alert nessage, the

ASC nmal0 add t he cal | 8denuimrentiomdithiergfare aproyides nantrethad lod

Toni Lored: 36018480 WAGMER! KReEA B AL EdAIIDEL L s QL S5 A0

99/ 39518 _ to return an answer i ndicatl1on, or
return a ' tedephgaet aetWorkSA that inowhichhdrexpismatingspquipmgnthdts nunber

are to be e er, jvely. . th LEe sRatd®Yede itor usi ng
a voice pa Eﬁ%ﬁi ?oonr A%{’/PV% tolcgiet erm %rég%f:ét hlg?ht e vool?cgﬁ%gt hé)f ?r%l?he call
is carryi ngapdylisadompdéted, (¢ohce, rdat & dr & acdi @ lee)d T®hes VPM preferably

updat es: a tabl e . . ASC,.. . .ndi cakd i ; ngal; _ | ti e,
st at usls%f t he vg‘?’%étcgg%ﬁé FP}“%%;?] ?g{l r%ifl]%%ﬁ?%sﬁl%g?]éﬁg%tsegagnBgﬁett\?oi ce
path, the ASCeptiy faite @OUECBOANsSMEsSSEAES) Abssagdetro ke sdmadkackheo t he

originatin rg%%g%egxsgﬂ%lgygégﬁgi It'oi]_;;.g’ An Jmy force call release. The

acti on taken er abl etermned in a rul e base maintai ned
by an adni ni str deterninihg syementhe progress of an individual toll

call fails to conform to an expected call pattern; and
20 generating at least one common channel signaling
message to control a toll call if it fails to conform to
the expected call pattern.
The invention further provides a system for
providing answer supervision for toll calls in a switched
25 telephone network (10) in which terminating equipment is
relied on to provide an answer indication when a toll
call is completed, c haracterized by:
means (36-42, 80-82) for monitoring at least one
common channel signaling 1link (28) in a common channel
30 signaling system of the switched telephone network to
track the progress of individual calls having control
messages carried by the at least one common channel

signaling link; and



15 14 the ASC determ nes that the called nunber should be nonitored, it may
di spatch a npnitor request nmessage to an Qperations Support Systenf T Q¥b) 2002
nequesting that future calls nade to the called nunber be routed to

nonitoring AYEght . The nonitoring equipment may be 20 conge a

| oop- back t?‘“ﬁgi group provided at a network sw tching node whi c?gggo\%js t he
cal l ed nunber, or one or nore inter-switch trunks may be nonitored. The OSS
may update translation tables in netwerk swi tching node(s), to route

i nbound calls to the called nunber 25 through the nonitored facilities. The
nmoni tori ng equi pnent connected to the nonitored facilities can be used to
detect the onseme@nspaylsead BCaf&)c iforcongdred eait tag| scomsonli schismeell above,

when payload traffic is 30 detected.,in the call path of a nonitored call,
the ASC o HBEIRS WPERSARSSp i Br (LHABTILY Y BT 0 Ut FBMMPRe caaRne] o
accor dance sWigha 1My prisdaged OpntaNs tHdie AMmeRY cHShhieT! $igAdl Ll
Networ k El ement (VNE), which is WO 99139518 ,1 7 Jug 2002 PCT/ CA99100070

g _ typi @MLK vFot gontisde FRet RFQIHeThe Lt eFabhondefermdrrdarky a

physi cad NegRe iMefRS FYPRoRIEHPRChg 't BRAlEADL SYKRNAW £1Ra9eRB aist comon
channel signaling nessages for contfolling the call. The VNE nmay generate 5
an SS7 Answenionssdge apaMpadfiach ¢alk reaEke¥B. t hr ough the comon channel

signal i ng network towads,ap,g4i gémt ik RQG eegs Lﬁgﬁ\/c%bt:o&aaﬁeaur&iwat

billing for the call conmences. ternatively NE may generate and
transmt S$SheRel daventEsragesher@fionewaratalpt h tbeldphone gi regivngcand

termnatin t C n I 0 GANG t call._ Th L.on
taken is d trgjﬁi%r?(e}f(f bggne?gamﬁl)tr:é?gdﬁlf%‘?s I’éat o#s V\ﬁ% r?Jwai‘fent ggon %—eearrsﬁg'gé%ase in
the ~ASC . ifidd aadtilvoxs dinbrafispminat ing aczbl degeépmenh.the 15 i nvention
therefore provide a sat | eftecti or RQl 1 ng.
significant source o:‘/ﬁ{ e%%ér:]%lgd%ggg |{Nfr:'i(1:’l'gl sevixﬁ gﬁggﬁ?fgl’ep ntgl‘%& n'?’kl?k%Rl EF
DESCRI PTI ONnOFtBREE CRAUSMNGI IZNmée ishoraliong wisysttesw b eaplsditechdy way

of_exam! e Janland M Bl SERCG A diad obd Opi A AN RaRherei 0 Fi o)
1 is a schematirc diagramof a small portion of a §Wit ched te ephone net wor k
(STN) showipmpgres5 Lonmyenehanhel sppapdting imessages tmnitomEoonriance

witht i nvent i i i S tic:dlaqr, f age f.l be en
el erren’?g 02“1‘«{%’2‘{?@%@6%}“ %%e e\%\nlt glgr[ggylg%én#i %rl ccaglr dgﬁgg \%l% lt?)ges ién%\gnti on
shown in Filptelligendt chi@dahnFwensSeperRaisiton (ISFPsVI dddbr rexample.

non-sel ectinfe reqlhiie PR PoPPESAL' By 1sTPs preferably copy at

least certain call control messages to a data processing
unit referred to as an Answer Supervision Analyzer (ASA).
20 The ASA tallies CCS messages to track individual call
progress and determine whether an answer indication or a
call release message is received for each call within a
preset time interval, which may be dependent on
conditions or implementation. This process 1is also
25 preferably accomplished in real-time. If the ASA detects
an unreleased call for which no answer indication has
been provided within the time interval, the ASA prepares
an alert message which it forwards to an Answer
Supervision Controller (ASC). The ASA provides the ASC
30 with data about the call, including the called number.
On receipt of the alert message, the ASC may add the
called number immediately to a 1list of numbers to be

monitored, store an indication that a <called number



Fig.*3 is a schematic diagramof nessage flowin a first phase of a process
t hat occurs anong el enents WO 991 39518 - g _ PCTI CA99] 000?70 of (s[m JUIN2002
whi ch answer supervision is provided in a selective real-tine no Fig. 4

I's a schengid gosds@gr am of nessage flow in a second phase of plchf-A¥o/36d38S
that occurs anong 5 elenents of an STN in which answer supervision Is

provided in the selective real-tinme node; Fig. 5 is a schematic di agram of
a small portion of a swi tched tel ephone’ metwork showi ng an alternate
arrangenment of apparatus for a systemin 10 accordance with the invention;
Fig. 6 is a schematic diagram of the same portion of a swtched tel ephone
network shbaihgdyetoa fettular anr aagewenrt dhddpp&ri@tnus foar aegyxnemai n

accordance with the ipventign;, .1 7.1s as tic _diagram nessage
' ow bet acBASERERorR s EBE ATRSHiAk APRiFtheh AT6SEE crPsPRELARE: GhA%e v h
t he inventhg;abébog\@eiﬂoFbg r@piolit\d@l ch answer superw sion is provided in a
. hon-sel ective realti rre node; Fig. Bis a schematic di agram of nessage

flowin a first phas®l B?rga&lg@és\!s t%ﬁ ﬁ%kﬁ?spéﬁﬁnd“aéf ePeniendtozgdsTN in

whi ch %J‘S"‘Eélﬁg'pﬁr\ib%énpa?c}prn@ﬁldﬁﬁ:'Wﬁdﬁ%@c&éﬂérﬁﬁﬁe WhEBnEPdeheFi 9. 9
s a schematic™di agram of nessage flow 25 in a second phase of the process

that occur¥ob@®nPatlenefRs ofhein a3N | i Svhicar tydd\der Paydead stsafidc
provided ifyblEe Sehgeh! ¥e rf%%sﬁdlrie)nvderheﬁ@m 19ré§eeaﬁweﬂaaaeeg ggram of

a snmal | portlon of a switched tel ephone network Tncluding” 30 wreless
facilitiesteblehat Fba BEE s yidickimati rat cdielapeal vk imet h@rl neant réalcan be

used o Provhde BRAMEE WPCTHsS AL4O" plkhe! oofrt flylUkP RS LR 15

connecti ons;
10 reported on the voice path, the ASC may force a CCS

Answer (ANM) message to be sent back to the originating
switch to initiate billing, or may force call release.
The action taken by the ASC is preferably determined in a
rule base maintained by an administrator of the system.

15 If the ASC determines that the called number
should be monitored, it may dispatch a monitor request
message to an Operations Support System (0SS) requesting
that future calls made to the called number be routed to
monitoring equipment. The monitoring equipment may be

20 connected to a loop-back trunk- group provided at a
network switching node which serves the called number, or
one or more inter-switch trunks may be monitored. The
0SS may update translation tables in network switching
node(s), to route inbound calls to the called number

25 through the monitored facilities. The monitoring
equipment connected to the monitored facilities can be
used to detect the onset of payload traffic in completed
calls.

As discussed above, when payload traffic is

30 detected in the call path of a monitored call, the ASC
may respond with an appropriate action to control the
call. 1In accordance with two preferred options, the ASC

may instruct a Virtual Network Element (VNE), which is



WO 991 39518 ~1 7 JUL 2002 PCT/ CA99/00070 - 10 Fig. 11 is another schematic
di agram showi ng an arrangenment of apparatus for providing ansvver
supervision ' between sw tched tel ephone networks in the PSTN,: ?1dmlg| 6002 12
is a sinpl iy egsegghenati c diagram of a 5 message flow anong pedRddleaeRf 2
gateway between two STNS in the PSTN for providing answer supervision for
calls flow ng through the gateway shown in Fig. 11. DETAI LED DESCRI PTI ON OF
THE PREFERRED El ~ODI MENT 10 This invent§on relates to a nmethod and a system
for providing answer supervision in a Switched Tel ephone Network (STN). The
met hod involves the nonitoring of call set-up nessages exchanged over a
common chahypicsalgiial Bngvéysuem ofnCtCh?e SNt thelet eqube%etmmM| 15
answer mes r ived [ e |1 f

pr edet ermﬁggﬁc?:ﬁt erglﬁg rgspgh&?ﬁ% he ca Pféhsa %flégﬁ“‘%ﬁe éﬁga m ned
criteria mayghelihgr @&uqm,e, tbhegelnéeateorc@mmmeqmmﬂrrm]d tsiaffaldrdg the

voi ce path_for _the her..criteria na 20 used, including
a default PFRE® Pﬁtse%95l coptr r‘}l&ﬁ’&\eﬁh%gggbe |§H§O§n\&gc18?¥e§%’ﬁ t he
pr edet & mi gAd S5 tm&saersmsasje edaNd) |lwenisdh ohe cwamjcdf@nrteirosicﬂﬂal ing
message may, be gener at ed nLﬁ_‘:ragrol .t he caII Th n channel signaling
message mag Be a?l°’§£'§?nan§}@r“ rres%‘egd@ ‘ﬁ'NM Wi rl séghfis, an
originati narﬂbiﬁﬁthﬁﬁ @nd hef Cahle iFaDI déb tehHor@ergatbivi i DOngOrFoyS’

Rel ease I\/bssages may be sent in both directions_in order to cancel

the call akBetRad er%’&\!ﬁeé’ﬁgst he ?‘%F%ﬂéfzilﬁﬁl&ndtth@ b Ba ¥y IgRSkate

i ndicationafl ¢#ahse@RPIsE Glel My MEOs8REESNIRALY AGd Al epbeh the
i npl ementing the invention in an STN. A few exanpl es of those options are

descrilfed BELGhR2tin® Gpdotamminating) epdsy ohorhpcradbotonprstdian 1 is.
a schemati godicR@HRAN ofhd eERIL POThEOR M SRERIYsPRES Mhine@MmpRpent s
of a systemin accordance with the invention. The STN, generally indicated
by ref er enBetWOrkj gemindstaasogsawhe maintaih *éh?n@ur}@d&a%%nﬁﬂnltﬁle
referred tggas Switching Points (SPs). For purposes of clarity, only two
SPs 12 and 14 are illustrated. As is well understood in the art, each SP
12, 14 has a line si ket Behhpehasghapnarat s ihneseordarenneithd thed a
trunk 13 delk%negeﬂe%wﬁeé&r@a%éﬂé@ a4 vied safthale SB%d el diglor k. A
subscri ber telephone 16 is connected to the line side of SP 12. An

i nt er - swi t BRappunkon g qomtaiodddmect 3 spiandfigant A s9urnge e o ak@vemUshange

(PBX) 20 \Mj!bQQ $8r YeswitBHahneas epheesBetwbk .exanple, is regarded in the
architecture of

BRIEF DESCRIPTION OF THE DRAWINGS

20 The invention will now be explained by way of
example only and with reference to the following
drawings, wherein:

Fig. 1 1is a schematic diagram of a small
portion of a switched telephone network (STN) showing one

25 arrangement for apparatus in a system in accordance with
the invention;

Fig. 2 is a schematic diagram of message flow
between elements of the STN equipped with a system in
accordance with the invention shown in Fig. 1 in which

30 answer supervision is provided in a non-selective real-
time mode of operation;

Fig. 3 is a schematic diagram of message flow

in a first phase of a process that occurs among elements



.26. Each STP 29, 26 is_connected to each SP 12, "14 by a signa

15 the STN 10 as another SP. The PBX 20 is connected to the trunk side of
SP 14 by a voice trunk.group 22 which.may be, for exanple, a Basi cg‘ﬁgt 0
Interface (HRI) trunk groups a Private Rate Interface (PRI) tru Ak @%r

a sinple a%gsg#glvm ce trunk group such as a DSO all of 2(},1(#”;%&/&5% wel |

known in the As is well understood, control of the STN

acconpl i shed using a separate signaling network commonly referred to as a
Common Channel Signaling (CCS) system 9n-North Anerica, the common channe
signaling system 25 nost widely used is Signaling System7 (SS7). The SS7
protocol provides for call control messaging in which call control nessages

are transnpft ech oyEN Sngnéticly hnskerbedwmerviFsod2islérdwidddeisake of
ef ficiency and in order .to,conserve signaling |inks, Signaling Transfer 30
Poi nts (STPf legtiye zpglyfdde BOdeik the SPs in an STN. To provi de

reliability, the STPg;gregener al ster@rﬁaﬁtrygfddwgesﬁlurwl@nheggaﬁlengﬁlclnﬁk%s

30, ~73wmw 20@@@@9/@9@% -Of_LZ EhECTREAR S0 AN ARFWE  BRONg
signal g Ly Bien2- 34£ar an’ AJinkSin aSuh o] buie! Sapd i <ify ards 1N

the syste own In Fig. 1, each signaling lin 34 | couple to a
si gnal |inRrovhdedr ll\‘ll\/}:hBGSeEleleaﬁBO rgad -42meedndai vel y. The nonitors

36-42 are avail abl e ?ETT§ST g}jhgﬁ dby, dP&g?ﬁ{nk o@nd jot @%{allh

manuf acturers. Each rm |tor is capa e of ring a Eomton channel
si gnal i ng pestage abft he biswitsheld | tekaphonee natiwoopyi shoanpngdesin ed

' accor aReEeanehel ReTEREsARRn: Uit "R RO ne SroRVEBRD 02 o o

connecited dgcdatiantenkitBothe dndenizioeei;work 46. The data netvvork 46 may be
a Local Area Network QLAN)6 a W de Ar§ t.wor g}é\é\sl%\ or ot her__15
sui tabl e data netmorg Data IMnk& 4A° Fg £6r ["e, @ ﬁﬁ 153 whi ch
support TCPbt‘E’lansscagl ag. sﬂhehedort;ﬂmhmaf rigvoxyst stmwmngccpetlarax:e with
t he i nvent thclude an _Answer agerwsmn Anal yzer 48 which is Ilkemnse

k

connect ed &L dat? SIS bf PFART i n °80, %in P
SupervisioacébndanbéeW1¢AS€he5anenahsu connected to data network 46 by a
dat a Ii k 54. Anothe&.co onent _ of %ﬁ S8 Sﬁlln accordance Wt rﬁlhe
preferted enmbodi ment 6P *t he THhvBnSOIFIA T W PEEFE NSt wor &S BR Eferdt TUNE)
56. The VNbebGeen 26l déherstsnioodi aantsm té‘cpnpspmilt warch saa systeml imode in
the STN 10_and ﬁ B éSlcaalnﬁge in th st em of ?h m@rkh,Th VNE 56
i s theref oPECREAABEEd'Y l% 5’ OWgnaTl 9 ks*Bo, h61(5: whi ch
are B or DahbWk®, superwnissirat wsl Ipddvmmad nithe amdm—é"ébe%lEvéG rem 130
preferably a55|%ngd a CCS point code in the network reserved for STPs but

may be assFéng Béi nt Code reserved for SPs. The VNE 56 is al so connect ed
to the2o Fig. 8 is a schematic diagram of message flow

in a first phase of a process that occurs among elements
of an STN in which answer supervision is provided in a
selective real-time mode;
Fig. 9 is a schematic diagram of message flow
25 in a second phase of the process that occurs among
elements of an STN in which answer supervision 1is
provided in the selective real-time mode;
Fig. 10 is a schematic diagram of a small
portion of a switched telephone network including
30 wireless facilities to show how the system in accordance
with the invention can be used to provide answer

supervision for wireless to land-based call connections;



WD 99139518 - 13 ~1 7 JUL Lp(I~ PCT/ CA99/00090 data network 46 by a data
link 58 which may be, for exanple, a TCP/IP or an Ethernet I|ink. ‘lih’ UL 2002
systemin accordance with the invention further includes Voice Paln

Monitors ( 64 5 avail able, for exanple, from Sentry @T
Vancouver, @%ganada The VPM 62 is connected to a | oop- baci&“?%ﬁ&h Poup
66 havi ng opposite ends which are connected to the trunk side of SP 14, as
wi |l be explained belowin nore detaid .10The VPM 64 is connected to the

Inter-switch 10 trunk group 18 using a link 71 that includes a Digital
Cross- Connect (DAC) and a Test Access Digital Interface (TAD), in a known

manner. As will be upder.stqodi Dyampetisenssekenaeiici Aikleaar tshdvitigVRY 62 may
al so be connected to the trunk rou 18 bgga standard hi gh 15 i npedance

bri dge devREE2PHBRERE| 9t ARRA3 tu:fne LPMPEOVE LRGN RESHEF (RN iFdon
net wor k byb@ekaehl alﬁl@%h@md the fp\{%mefifhétsd&ﬂwqqi echd opgfig; dah@ network 46

by data link 70 he function of each of the conponents of the systemin
accordance with the Fagentlidont v 2| Sbépékﬁll@dne&FWQieIQ)mﬂmﬁQNMebér@ce to

T Eg?ﬁ é%N 1% are prl?ér\l%&gtasf :éfl 2 QE’&\Q%PhB% npq{v}d %LH

conponents 0 y responsi 1’ ng to prOV|de
answer i ndiipattihen BaTNalﬁomopprbertmcng Hmseexmumnwrs ﬁoe tdad 1BBX 20

o .25. on #?%ﬁégét kﬁ?o gh(:% %%pr oVl dIS\rﬂ? e#rjlrlansE\Z\ié Tflf BT

traditiona n-excu i'ndi cati on because it
was originally designed as a network el enment for providing automated call

di stributi C tically in 30

t he noder nsggiﬁ"ﬁg §ESF 'S "Now ﬁﬂI (}Hﬁg %%% un ons incl uding
voi ce mmi |, facsi m | @hdsoriervast ifoar vmxbt@mdt@tmemethpds adid iawtssyrs&etrd ve
call processin of | VRs represent of t es of
Ty I M VGRS T4 TG R e T
and that nEbwRbkkreSINKE us@pe ixﬁetﬁddan 1lmrbll|v|e&b| eheFafioRkBoPLRg Ioff i s not

unconmon pr agil ce to add an I VR 73 tol_1 cIi’BX 20. The | VR 73 be .used as
a hol di ng 88ck foFLTHPI SOFFREPEy exchanged over common  channel

signaling system of the STN to determine whether a call

15 answer message is received from a terminating end of the
call before a predetermined criteria respecting. the call

is satisfied. The predetermined criteria may be, for
example, the detection of the payload traffic in the
voice path for the call. Other criteria may likewise be
20 used, including a default time interval. If an answer
message is not received before the predetermined criteria

is satisfied, at least one common channel signaling
message may be generated to control the call. The common
channel signaling message may Dbe an SS7 answer

25 message (ANM) which is sent in an originating direction
of the call in order to commence billing, or SS7 Release
Messages (REL) may be sent in both directions in order to
cancel the call and thus encourage the terminating end to
enable an answer indication on call completion. Many

30 options are available for implementing the invention in
an STN. A few examples of those options are described

below.



5tothe PBX 20. If a call is received at the PBX 20 and there is no
capacity to handle the call (all agents are busy, for exanpl g& the call may
be passed to the VR 73 w thout providing an answer indicati 7t Uk 1802

net wor k. r an agent becones available to respond t |
Fphobif eFEhsiteff

and the c ransferred to the agent is an answer indic ded
to the network even though network circuits carrying the call nmay have been
occupi ed for many m nutes. Systens i-nh Brcerdance with the invention 15
support at |east two nethods of inplenenting answer supervision in the STN
10. The first nmethod is hereinafter referred to as "non-sel ective

real -time" answer sugigf.Vilsi ofsWhaChsphewhtes t ki feadesdr and neghll
. imedi ate coverage but requires a plurality of VPkls 64 20 stra~egically
pl aced i n RSN ab 3w i ¢S iPRedr WihthciFomponentss ofigy syskemuina

sinplifiedadiBde diaeh ampd Measafeibhow i n e exeryp) A feRloPa o8 ective
.real-tine inplementation of the invention. In the exanple shown in 25 Fig.
2, the su jigated elkphonefesenset dlen ofichadks whitch Playrsl iy of ¢ £ hook
signal ¢to J re 9‘?‘8’% pth L to on .t.he tber |ine.
The su scr%gﬁéﬁsﬁgvﬁgﬁgﬁhoﬁg dl:lgl srgfgggéddi S %ncgtsnun%'g&gﬁm&

1- NNX- NXX-BOdts GfRsdcei piFosf purpales | of dilgntisty30onhhy $Wal2SPecbini zes

t he nunber r es | ca o] ar,i_ ng,_.an
nitial AdiEs S B o ik bR 7 ps, . BT By I GRT G TS am
over signantng éack 3B (8eelRi dnasl)at dinlke Sid: 280 Bhich\GW$SPPRSr- 15 ~
~ ~u~ ~ooz_ PCT/ 9/ 00070 rout.e to_the STP 24, the,l AM passes through the
noni t or 36e%pé$|%0\r§:ap? rec%me{1 erﬁtteﬁ e%fq caOp THpk, h‘%lﬁi%\MM\?ﬁi ccﬁo?%egfb?‘gd in a
menor $0of dduh Mty 136.tdhetisdP 2Bsexanithes nigdtevddst | ratsuns Goiér Code
(DPC) of the 5.1 AM uses translation tables to determ t.hat the TAM
shoul d be ‘?egﬁﬁé}%eda‘t%g 1P GqungPee kop rhg) jting oBbSByc’?hg’?e i | |€’a in the
art that tihrettear+ewitoh ot beanBP38l| ochitesr behneevs SP SiBs argl SR 14, bud for
t he sake sinpligity of .exanple these twa SPs _are shawn..In 10 the
meant i me, Of{rh’é"% iﬁﬁ?ﬁl%% Ff‘ﬁﬁgﬁﬁﬁsq?hé)c% Y “Hfi,\@hesﬁﬂ(/ﬁﬁv@r Q%uﬁb?%s?i nk 44
\t/\g tﬂe dialtpfremts/ﬁ,k oy caxhmpld 0 18erédGArd8d lin :-Brga laz:carmt' ddreurk agf ans

iC ol I.qw, ssages _are represente y .Sol.i i nes and TCP/IP 15
mssndes dtt Y JERE PRy ek 88 o Be " TaY 2 i CHTRGHES A athSp 24,
the SP 14 wnhaoksside a¥aisipahid iby af vioigek twmbler groopt cAnwiradipnay (see
Fig. 1) ich connects SR 14 with the PBX .20. The SP 14 m pes_that a
trunk nent i SHvaitRBIRS Sor & hEXHT R sIé'fht%F ea%ﬁfgt urhenkn ss7
Addr ess Coypdwede AePrdoateANAtéo Inte TR 9(PRI) Cltrunrk ugrohipr war ds t he
ACMto the SP 12, co eting.the set-up of a voi eeagath Fsr whiclg ttunk

r

|
al | ocat i oS RRET  ARBWRTURavVRIGEe Ty PHOMRe SHEBc % #oPPOW iy protedur es
wel | Roowwhich hereirdel JAskridven AGM 2ve passes t hrough the nonitor 36, a

data netvork 46 to tife sorabt TRekShodd:  Sopterd ok v r i 1o O
conput er carewmdEikliad tbeingt a nipwrdtelbshynaldaya ddtwordid esmdestyi bed
above. referred to as a Common Channel Signaling (CCS) system.
In North America, the common channel signaling system
25 most widely used is Signaling System 7 (SS7). The 887
protocol provides for call control messaging in which
call control messages are transmitted over signaling
links between SPs 12, 14. For the sake of efficiency and
in order to conserve signaling links, Signaling Transfer
30 Points (STP) 24, 26 are used to link the SPs in an STN.
To provide reliability, the STPs are generally arranged
in redundant mated pairs 24, 26. Each STP 24, 26 1is

connected to each SP 12, 14 by a signaling link 28, 30,



30 On receipt of the copy of the LAMfromthe nonitor 36, the ASA 48 wote

an entry in a call trace table (not illustrated) recording the (aizgi@_athq?g
Poi nt Code (OPC), the Destination Point Code (DPC), the Crcuit di Jz

2002 WO 99439548 / CA99/ 00070 - 16 ldentification Code ( 'l ed
nunber for ‘?ﬁe cér'r , atime of receipt of the |AM and a Caﬁ%/gg%%@o9€hi ch

is set to "call setup”, or the like. On receipt of the ACM the ASA 48 uses
the OPC, DPC and CICto locate 5 the tab2e-entry for the call and updates
the call status in the call trace table to "address conplete”. Meanwhil e,
the PBX on receiving notificatiqn of the call over trunk 22 fromthe SP 14 -
appl i es a @E2n@ndg 33 gnathehs tnasihgaddmkist @B-Boratde" ol tekpat Ast st he 10
subscri ber tel ephone 16. The ringing signal |ikew se causes a tel ephone
ext ensi on Peldsdadsrstond (ip rtfkhg.agﬁen t el ephone extension 74 is answered,

the PBX 20 turns of f frhethén@yadenl 9sRbwAULHf aFl§. t @, Prendrdesagnansngr
indication to SP 19. As will be understood by those 15 skilled in the art,
t he nechanildikf c#8p3dviid nOHRI8As R PndFE@Rabn ld&yfenBeniper (Meé Bépe of

facility (@, ceqbrunkyqorosp vespddiivdlyised ik Caipatiordhe 3884220510 the
SP 14. After the PBX 20 ceases -the ringi ng tone, conversation, data
E

transfer omeviaddsbdid efxemnGNeNEFARSAD @EcBropdby t Renwitde part eShabl i shed
between. t e, o 20 gubd e SUbEgEhDemdel €pHogE-48 even thalghihe g 10

is not inforne e call has been answered. Since an answer indication
is not receiapttirangSha 1zompion i eiprhinelt isdgnallling messaaget iadt edhe | hithe 25
nmeant i ne, 8 riadihcals emgn’ o] Is h r t abl e.
Duri ng eac@%?ceg[n lgr? ;r %glcgllk&trace '? gg’lyg'?ﬁ{]hgel?%skg5§5}ee§a?nnérzl%éég{%eegﬁ Stus of
each ca0l ito paogpeedefihedhedestinagtbbna callni ordeddr §9s soapiplésh ' the

Compute an Widssd rfaotiide APFAEALY SEBAIMEA O FORETEh YL Gn
exceeds a phedafomitorsnd6érdReramce , commetSkdi8byordatiaat dénka dRertto nessage

L 1 S R SC B ok, IR S AT L R 0%
descri bed aletwodrkust{LANe¢ o Haper ahreantNatives; kt HWANIncof oy t gthereach
ey be, 5Pl SIRIEGS O8afaS MW IO ™PUDRRY PLAIEL Ml Are” MY example,
Ethernet links which support TCP/IP messaging.
Other components of the system in accordance
with the invention include an Answer Supervision
Analyzer 48 which 1is 1likewise connected to the data
20 network 46 by a data link 50, an Answer Supervision
Controller (ASC) 52 is also connected to data network 46
by a data link 54. Another component of the system in
accordance with the preferred embodiment of the invention
is a Virtual Network Element (VNE) 56. The VNE 56 in
25 this embodiment of the invention is a virtual node in the
STN 10 and a physical node in the CCS system of the
network, The VNE 56 1is therefore connected to the
STPs 24, 26 by signaling links 59, 60, which are B or D
links, in a manner well known in the art. The VNE 56 is
30 preferably assigned a CCS point code in the network
reserved for STPs but may be assigned a Point Code
reserved for SPs. The VNE 56 is also connected to the



5 nunber of conputing platfornms. The inportant factor is that enough
conputing resources are preferably available to inplenent the flE'?CMLOWZi ty
on a real-tine basis. On receipt of the alert nessage, the ASC 52

pref er abl ypngPpmysfss a rule base (not illustrated) using 10 t

nunber to determ ne whether any prescribed treatnment is def iﬂrﬁaﬁc@g}fﬁﬂﬂe

cal l ed nunber. The structure and functionality of such a rule base is well
understood. It may be used to permit—alBnown network el ement such as an | VR
72, for exanple, to function 15 without providing an. answer indication. In
.the exanple shown in Fig. 2, the called nunber is not |ocated ire the rule
base and td@taAS@edark pfogimmmed tetpr oVimle 2Hswenicshipanay sibmy byfodef aul t.
. The ASC 52 consgguent 1 phes. a ble in,i.ts nmenory that is maintained
usi ng TCcP/§ %’es%agéé%a(r@ghgmgpt gﬁiﬁg\%@:t Piéngata network 46 fromthe VPM
64. The ASC 52 deterThies dysttewoiite geybpdanteafwichhathdeenvdateehed on
.G C (023) t.he VPM 64. The ASC responds. by repringag%t ssage whi ch
it forwar d‘gxﬁ%?r dat%‘cﬁé{%%?k ig”tcbethre&a%l{]!i 5§°Pﬁgﬂr§ctir‘ Mﬁeg‘é’NE%gG 25 to
prepar @ anawiiEVgs1aessageekAlil egnd HomEehitiryt e PEMbMOcENTafBoliger) N

response to the instruction, the VNE 56 prepares an ANM using a DPC, an OPC
and a C CBfofaRaddy t KBeaA¥BMSE2 fise GQuRactad ArR nft L8APoYEFkstEHAK ng

link 59 toggﬁ%swﬂaebnaord@rﬁﬁéﬁeew WRLGYIR 30 dBHNd O eBbro TRReNONI t OF
36 copies the ANM and transmts the copy to the ASA 48. On recel pt of the

ANM the SFrunkisideapds 114 ngacomitde ke expipdnes (bglovy hin emprer

perm tted dord£f M naggel nvepcgadagge WddbiUd®lito %@&9&335%8@1%?}; 17
JUL 2002 PCT/ CA99/ 00070 procedures. |t shoul d be understood that although
in thdOlexabpunds geouPi B8d apdNe andlbekowl tthabypineidudgsonmt Péaitgl

transmts Ehagies j ral h j t i\lj‘ft : annel )
it noni tor%i,.@ét%e VPM 64 5‘% g&gdlilsg Bre&ggﬁ“\é% > tI?]e ASéCngnF(E)@g)gtEgrm ne
on demand {TRDki ati® of a¥HOYRi deannehnk belfg Vhbhi/t dred undensteoskahpl e

shown in Fi t he suser ifer d1el ephgne 166l s veyerduaklax, p! d gp- hook
whi ch pro ?gs%hsé SP l12 to send Ea rel ease (I:REL) nmessage c?zlyer aglggna |Qng 10
link 28 whtenmnegtedt topittae bytrusknparewp B% abyitapr steadertdo hhghSTP 24.

STP 24 f or S 0 1 retu elea

Compl e (HRgRiie 50, BRFR ol (ee 11AUSCHa b o) B8 Belb 2058 o copy
of the RELCOmRRckRdt§ot hehasAats oatweski fiy oflatide 1snkNEBneshgbhet he ASA
48 prefer aphy gpl LS ddinclloar oR0r denlr oML S fitliokkaad {BY eabealree
resources respecting that call. en the REL nessage Is recelved, there is
no correspbhek niP cal Theecharicttont pE wadaget | Ehei gampanents defl. the is

i mportant, %\_l\@ﬁ(e Las Of il VRS r gut | : war ded
to the ASASg SO { a%eggfﬁgﬁ\k/:\%i éﬁ%?r_é:hr%gllglased gc%?;s‘?’]ggtl:alg}é lseg?l%lgrgg

del et &9 f rloedewewith | refarEencgbe, Figsaveéi d3sphdi dus al ert messages for

call setups which fail, {9L.G¥aER €, usg it hey cal L gGwRUNMPRLLT StRUSY. In
the neantine, the 2?%TP 24c orv%raar dsfathﬁe%a}RL% message throug ?rt[:)ni Fo? 36.

Moni t or 36pastpretar abrymprogr&snedt o tihgnorSFNRUD nessageprandipaiply
message. | ToPoRierrte nioF 81 TEHD ¥o B HRsier PERAYERLSF BhC
call completion. Those two components are the PBX 20 and

25 an Interactive Voice Response (IVR) unit 72. The IVR 72

has traditionally been excused from providing an answer
indication because it was originally designed as a

network element for providing automated call distribution

services. The uses of the IVR have grown dramatically in

30 the modern PSTN, and it is now used for a variety of
functions including voice mail, facsimile store and

forward, and other types of interactive call processing.

The use of IVRs represent many thousands of minutes of



30 Selective real-tine answer supervision wll now be explained with
reference to Figs. 3 and 4. Selective real-tine answer supervision begins
with a process in which termnating nunbers that do not provide @h’é\wg 202\0
991 39518 - ~ J JUL Za02 PCT/ CA99100070 supervision are identified, and
after a nuﬁ%@?gl?ggwdentified calls to that nunmber are rout edP%VEf”W?Q or ed
facilities. Adjustnments to SP routing tables to route the calls over
nonitored facilities may be an autonatery 6 substantially real-tinme process
or an adm nistrative process in which off-1ine decisions are nmade
respecting whether calls to a given nunber should be nonitored. The

deci si on- Myd b dN Oe8SSuFBE al%qé nelayds, aaffer it dakewB R NPe¥bakce
treatnment, if any, should be agp ied to 10 called equipnment that fails to
provi de anUgasgifer lisndPé&enonunbhlipblexanpl EoshogKample; g. 18, ife not
subscri ber (TelpTal) ' aken - haok: [ er. 2-H0 ap a
dial tone tutéﬁ:!tohe sugg%%%gcr:éslﬁ?i nﬁééTEg l%@uﬁgcg%bgﬁdisg}?é tZEé nu.r%ér

1- NNX- NXX- XXRX Adhimay aber bsegp a® ahdoldinshgdeltkt face cadsunitnecbadi s

requesteged. .Th de i.be ove, Q%ra;%u,- * €Sy a S | S
f or war ded tt?ér gtukg{ %ﬁ’é %gf wofiﬁfr t% ?ﬁgi)sg’%lzg %r%%egg§ngpé8¢ol\éc%2%§8as
descri bed &bhmre wis$hnoheap@onty ttey Bénddpyibthe tdmll ANadhd adentACMenmessages

to the ASA,48. T S, it a e ndi_ng ¢ record in.dts-gall
trace tabl éﬁ%)(d Eﬁ?ﬁé‘f@?we@rﬁ ncgés?q hglggeg’oer g’?%é%%t g&mtglee \Aﬁé‘%h%? an
ANM or an RELthmasageobhiadibhgeramr canswed. Hhdecabipneswt thee netwoval
(typically 2-3 25_m nutes for .a Jarge margin,of .safety t he ,ASA sgnds an
al ert nessgé’elyt At 530 ﬁg@qti r‘}%e(i: BP VA at}é'f“g’tl arP a‘%%??oﬂgss ea[’]g sent
to thelASCJa2l sapdef ghi@blaaldn e¢di t abhas¥arirabl ec@ndthes agemitt eisof an

adm ni strative prefer.en

checks t ho MM HABERCRGA reFoY Faefiul &S bALE « BEGHPERm SE-RhetHePothe
cal | ed nunbeitvioxka ddnwi tyinderr firg Whéeé hcaltahbhyt hastembden Soattphdy
prescribedfgg=££3§ mf%ﬁﬁég4_2002 WO 991 39518 - 20
Systems in accordance with the invention
15 support at least two methods of implementing answer
supervision in the STN 10. The first method is
hereinafter referred to as “non-selective real-time”
answer supervision which provides the broadest and most
immediate coverage but requires a plurality of VPMs 64
20 strategically placed in the STN 10 to monitor inter-
switch trunks 18.

Fig. 2 shows a simplified schematic diagram of
message flow in an exemplary non-selective real-time
implementation of the invention. In the example shown in

25 Fig. 2, the subscriber telephone 16 is taken off-hook
which sends an off-hook signal to the SP 12 which
responds with a dial tone on the subscriber line. The
subscriber using telephone 16 dials a 1long distance
number 1-NNX-NXX-XXXX. On receipt of the dialled digits,

30 the SP 12 recognizes the number as a request for a toll
call and responds by preparing an Initial Address
Message (IAM) in SS7 format. The SP 12 forwards the IAM

over signaling link 28 (see Fig. 1) to the STP 24. En



PCT/ CA99/ 00070 nunber is not on the nonitored list, the ASC may send a
noni tor request to an Operations Support System (0OSS) 76. On recej pt otZ
the nonitor request, the OSS 76 nay be enabled to automatically ui)ga{Ué 002
transl atio SP 14 5 to route future calls to the d|

(i.e. the % d(g"r%o the PBX 20) over the |oop-back trunk QFOW cg)%hat
future calls to that nunmber can be nonitored. Another alternative is that
noni tor request nessages sent to the-OBS #6 are routed to an answer
supervi sion 10 adm ni strator who nakes a deci sion based on the called
nunber, or any other available information, as to whether calls to the
nunber shogbdtée moni tthed. STE 2he exadrgl eIRMowWpEssds g. tBrotge OBRer6 is
.enabled to autonat aII datetranslatlo table in 15 The
ranstati ROMAEPEs By ahisth: SAPCHRESH Smy b LSXEhsPRdheRLayifn ¢ v o
updat e reaNgsés n|y lsEtoefécBr gd id mm&qﬁt@fqugne degengbng3en netrwar K
.procedures. Supsequently, the call is permtted to termnate in_accordance

wi th nor mePTBr & e @28 N Ehe 2Beqsinaddesy | BelinhhSeden (DPCGlef@f ekbe t o
Fig. 2.5 A $RGOAE4PH3ES eratriyl%lt&%hecctameem&o&eeérmm' €hRE RASVERAM

superV|S|on In a swtched tel ephone network is schematically illustrated in

Fig. 4. Asshesldi bed fmowarded 1teafPs 1to beIhnr«rltlérészwdfaﬁgv\@@dzsy
super vi si 0 8.%@ r&&ﬂfﬂeé’yﬁodtﬂé“ %&t”éﬂéhat r?é'ré F}Jags 58 aoﬂfl%%

known in t art so incomng calls to t e cal nunber ) are
rout ed oveloch'eedodpﬁtba@&ntlﬁfnlﬂgr@u@ 6%F chhnediutd forspthd. skke VNE 56 may

be conf gug e hc Pyl CitAbuiliie Ny NS dlls BOPabACIGHfL Y Unikoar oup

If so ssages rela o calls routed over oop- back
t runk idr ouph66ma|aextsm t bhehenowE o6 .3 6Thirapemiitsss the vNBYS60f othent r ol

?Rz\ggr callsw {)ﬁggtlg daztfa f]gjbrg]% t'#L ’i‘gogﬁgcaa%ﬁz‘%%%%%54?1?5%%2?52530| n the

exanpl e shtha A&AFE@ 4, the subscrl ber tel ephone 16 is taken off-hook,

which alerts the SP I t he. bs ber
t el ephone 16. The su scrl (ir at eI e%onéitl%gﬁ(?tn% aﬁhe nu%lldw §§'7
1- NNX- NXX ﬂ(m%géﬂal sapreomﬁes:r@l%emet:b dreatsolind | AMnes chahd f BCRddded to

S 14 BoornasotERaPEe, THhae Y Nf pdined daREs 0] GF PREEEOL B o i 1

the art thahecdmﬁesabf Skhd 4, ANt eSeapdurchkedys t lthenmava blabBbi ty0odnd

of crari vyt PHhR® ERREE s, k" Srade S 20 T fe 3 PL, 25, BRsBH' POSeS
connects SP 14 with the PBX 20. The SP 14 determines

that a trunk member is available for the call being set-

20 up and returns an SS7 Address Complete Message (ACM) to
the STP 24, which in turn forwards the ACM to the SP 12,
completing the set-up of a voice path for which trunk
allocations (not shown) have been made in the process
following procedures well known in the art. As the ACM

25 passes through the monitor 36, a bit-level copy is made
and the monitor 36 forwards the copy of the ACM over data
network 46 to the ASA 48. The ASA 48 is preferably a
high-speed computer connected to the data network 46 by a
data link 50 as described above.

30 On receipt of the copy of the IAM from the
monitor 36, the ASA 48 wrote an entry in a call trace
table (not illustrated) recording the Originating Point
Code (OPC), the Destination Point Code (DPC), the Circuit



15 roni tored nunbers (not shown) and di scard the nessages if the called
nunber appears in the table, or may be progranmed to | og the rresaapeﬁ”_i 202
kts call trace table as described above. Referring again to Fig. 4, on

recei pt of AM SP 14 consults its translation tables : i nes
t hat inboun‘gB?gt %slifor t he nunber NXX- XXXX are to be routed ?%p/gﬁ‘g%&;om

| oop- back trunk group 66. A link set associated with the | oop-back trunk
group 66 routes CCS signaling nessages 16 +he point code of VNE 56. The 25
SP 14 therefore fornmulates an AMwhich is forwarded to the VNE 56. On
receipt of the 1AM the VNE 56 preferably creates a Call Trace Record (CIR)

whi ch det ai i gedtd PId@tici iqbddie(d ) suchha@s €alle®@r i WumBENg £B¥NDERe
call ed nunmber, OPC, DPC, CIC and tine of receipt, for 30 exanple. The VNE
56 then nodF3lls eh&imavaf, FeaRiBssidly the rar®Pd he o3l TREathe: nust

al so be modjiiad {9 sdadicatecam opeesphe erd tple L& dTETHEH Eécé*ﬂﬁgl Ber- back
trunk group 66 seized by SP 14 before sending the AMto WO 991 39 - 22

,1 7 JUL 20dre FEEMCASDL0BSR0 48harseE bbe PRG iRPGoardr €44 | 5o adooapki shed
by sequenti y. e o] Si € o] a er, I ck
trunk g?’oupég%.t#{?héehﬁg%p-ﬁggclﬁlt%r un f:br%rﬁg ggdlgggtght}sh%{or%%]nﬁsl ggggpgt he
VNE 56 sinply 5thecreogbls tiradc C Balke and reladdseske | ddpdetbé.SP 14.

Thi s cause 4 Sghge an i e : -Lru er,_i
| oop- back ﬁg%n rgﬁo‘%!p %\ge \A%)l%cﬁﬁcor?r%f)ée)f%{s&% @%F%%l%??%;é.ﬁt %?v% ﬁ%%‘ger in
t he | oop- basket r trlangr 28p Bom 1&xhen ScéMdptapplide laAMringing\EsSGnasP 14

exam nes the trunk,gro i,ch, connects, the PHX 20 to e SP 14 _and
det erm nes "t%h‘a‘fhi tl%as%ggééggg§etdo a%‘zaﬁt ttﬁ{‘g cal 91 Not Pé%?’of e E§F‘—| is
t her ef ane fsuberdidser o telepPBXe?2A nd aMhACMcimgsage ssgnalur bédewdsthe VNE
56. 15 The VNE 56 recprds the ACMin its , franspgses .t.he poi nt _codes
ond the O CAEGR | PeieRhole St ot iR Fnel SN RaGsadd 't SO hELRA 14 sp
14 formul atWisera tolemspon dexige®&hbnhi’dh iiss aheweakedgd tiee (PBX SI® Pdrasd t he
STP 24 forwagds,.the ACM.to the SP.12, .agai it 20. wll_ be_apparent to
t hose ski l I%%Pi ﬁi"ﬁherlé}q”{%af1888i1e§b'69tcfeﬁeﬁ%d\ﬁgr é’rcoa‘b]t# eambyapﬁger
Moni t or s 40indtcatibd otvargiedl4o t hAsASwii®. be wnlderadtmdebyppthesé t hat
' mess %es fromV Eﬁ% to SP_14 handev' ce.versa, aso%.tcjélrough STP 24
al thoudht ¢ P ELTLeq Gt ¥R 3T bt PP oReShaBie £or BESVHng o7 PREVRBM at
the SP 12, ifwiootien cdepeiids aiponathentiypecafplfaiod liRiyng{vgiepptiadkt o an
extension 78 (Fig.,,1) at _PBX 20 travels back over .the i ircuit,to the
subscri ber YE'¥phéte 1%.1930 eMSS% & eﬁgf‘%ﬁcg8 ghe a*%%e(g YPhetBBX 20
terninates $hel4i ngi Mfiseégnathéut PBMe2ONoicenises y tire ansivegingdi tehiepn back
Lo SP Lt SoRRSSeN Loy, Paload LAIIS CBL CPEUEint It NE-TRARLL M NN 5
20 occur over the voice path established between the PBX 20
and the subscriber telephone 16 even though the STN 10 is
not informed that the call has been answered.
Since an answer indication is not received at
SP 12, billing for the call is not initiated. In the
25 meantime, ASA 48 periodically examines each record in the
call trace table. During each scan of the call trace
table, the ASA 48 examines the status of each call in
progress. If the status of a call is “address complete”,
the ASA 48 uses the time at which the copy of the IAM was
30 received to compute an elapsed time since call setup
began. If that elapsed time exceeds a predefined time
interval, the ASA 48 formulates an alert message which it

forwards to the ASC 52.



WD 991 39518 - 23 PCT/ CA99/ 00070 to take one of two actions. The VNE 56
either waits a predeterm ned period of tine, say 20 seconds, or in’gﬁfiiﬁzely
begins polling the VPM 62 to determ ne whet her payload traffic Hazs

commenced wo obhgsigrenber of 5 the | oop-back trunk 66 bei ng upefichesndote cal |
connection. In this exanple, the query sent to VPM 62 returns a response
that the CICidentifies a trunk nenmber_on which voice traffic has been
detected. On receipt of the response; the~VNE 56 fornul ates an ANM usi ng
data 10 fromthe CTR and sends the ANMto the SP 14. The SP 14 responds to
recei pt of the ANMfrom VNE 56 by sendi ng an ANM back to the SP 12 via STP
24 which initiates Hitll iyl the canderngteed hedhali | 3Etheigh natld, the

- extensi on 0 7 Fiig.. 1 f I i c on- he_15 ~
PBX 20 ad\#s?\es%t hgn@Pt%f o%sct:hgér ei easg%sldnl%rb?sﬁo%{sicel, qtﬁqgﬁ?ﬁ%rlk%% o?g?rul at es
an REL nessageate t entiNE 6. The VNEUBGt Lespbihty | afredeack| ymayt hban RLC.
. The VNE 56 then updajes._its o indicate call Lnati on and fornul ates
an REL mes€Hye™ et%eOBpp%sgggghed SgnpgletwatPﬁ%EE%berm{]nolnoo%g%ack
trunk growvjurfer Tof ¥YolphGinhepXat farns .t herRELifibt@At) flartddre S 14
whi ch res%&nag:z with an RLC. ,The SP 14 fornul ates an RE rressa%ﬁ V\Qich IS
sent to S .e%%g%Tﬁo’ﬁBuFbP%%s?%ﬁc?{ELaﬁgsffgegf%roa 13Vaht 2Rt e et urns
aﬂ F%LC]c rrewg?enﬁmegtdm gﬁleSthtﬁ’fhtiibﬁaMﬁpean\@ kehﬁewgmbnbhbelsart :
Thereafter, if subscriber one 16 i s, not yet. on-hoo a dja ne_is
applied to that Iin&P Ageﬁngllptbeo%ndgpgto% By ARS8 | Eb& i}&g(t:h@éart,
each of tgﬂ:be‘h’@ﬂah!:i@- eonis L €s Messages IRi¥e OYROt 3Q 1RiuptHdued) i Wksng8, 32
y noni.tar

are cogi e s 36, 42 to the ASA 48. As described-above, ,the ASA 48
may di8cartd*@ h&ake8dagrembeT nehP u&%‘i%"’i"t%ecé‘metg’refceapgbl@%%CH%E%W bed

above. SingedtierASA A8 reeeined arkdM\M the! kaled20@dmier99! 395¢8e- 24
PCT/ CA99/ 00070 nmessage faor the call, the call trace record is, del eted and

no al ert rEdgRaINes areyt Tupchsensd iy QRogughalxorBEeuR@SLsticodwe hht
al though Righedstiys that hh9 WE ekl ts HremdM 59 kndwabt 8é fwdrkr unk

status information, the VPM 64 coul d _be progranmmed to automatically update
a trunk stekementap|saichy @fe ABNDAYRof/ ANETDE cg¥A™PlRe at®r uRRRGESEPR change

i s defect gghtHdushpebdidenfuahhesnsnder st dtiadn t he IMNRRS &Qamglbe
equi pped Vgﬁohwrf)a])-/rllogggfieé'ec%hgn called number is not located in the
rule base and the ASC 52 is programmed to provide answer
supervision by default. The ASC 52 consequently examines

a table in its memory that is maintained using TCP/IP

20 messages transmitted over the data network 46 from the

VEM 64. The ASC 52 determines that voice payload traffic

has been detected on CIC (023) by the VPM 64. The ASC

responds by preparing a data message which it forwards

over data network 46 to the VNE 56 instructing the VNE 56

25 to prepare an answer me-ssage (ANM) and transmit the ANM

to the SP 12. In response to the instruction, the VNE 56

prepares an ANM using a DPC, an OPC and a CIC provided by

the ASC 52. The ANM is transmitted over signaling

link 59 to STP 24 which forwards the ANM through

30 monitor 36. The monitor 36 copies the ANM and transmits

the copy to the ASA 48. On receipt of the ANM, the SP 12
initiates billing for the call. The call is thereafter

permitted to terminate in accordance with normal



10 al gorithnms and connected to the | oop-back trunk group 66 by a high
i npedance bridge, or the like, so that it directly nonitors statg cgﬁg
in the trunks of trunk group 6 6 . Fig. 5 shows another sinplifi J 8@%

of a 15 sn@jdogigkig On of an STN 10 equi pped to practice the i
accor dance vét the invention. The network configuration shg\j\fﬁ}él\%gla?dge 51is

identical to that showmn in Fig. 1 with the exception that the nonitors
36-42 are replaced by a mated pair of LBtelligent Signal Transfer 20 Points
(I'STP) 80, 82. The I STPs are described in United States Patent 5,586, 177
whi ch i ssued Decenber 17, 1996 to Farris et al, the specification of which
is incorppabecdheesin Oy rsdfeerlehde uivefsiedd obhatdadproaghobnofthihe

system schematically illustrated ip Fig. 5.is 2 ubstantjally e _same as
descri bed %’B%Q}%f?\ft h ?8?8?7&%’88 tanPé'g 12R9 t%eﬁﬁé"exc btei on"%ﬂ‘at6 t he
copyi ng ofagebhatooaloly ETanEmETIgetdte asltaongds shefchyotber! SAPeagl, 82

rat her than {he Moni tori 36-42. The ISTPz 80, 82 are connected to the data
net wor k 46VQLFRgETIBK efnflle, D3 SBABRRE? nett cBRREELPESn o8 YRMcR4TCP/ I P

Nessages asub@Nh1568 bae pdIAAB byARSNErASEIPSS VEST a8t8RNiRE bAPLemeAHed
usi ng the non-selective real-tine nethod or the selective real-tinme nethod
and cal | freesstrbesabsanyt VRLce trupkobedgen gonitipred. | JuL 2002

PCTI CA99/ 00070 i dent kgalenfed & 0085 desrbiRednWirily r e er enceshiBsEir9per?-4- A
repetition of the description of those call flows is t er.efsore not

repeat ed. FeleplBoraohs yit aveniupdlYp@lanedl os-deaki gihiah oprpepts smal |
portion of €aSTN>1 vi,d t fqr | Si he in
accordancett\t}\ngt ﬁ§t Elg IQ:ﬂot/Zsﬂ%i%ﬂh _I%r?qte%)eé?s?/ggelﬁq sﬁﬁ%% %?EI: g,lgtﬁhgqﬂgncti ons
of botl@ Mohinkr28 3evkpchndis heIVNECSPigde hundtkel tWoniton S psir 180, 82,

assumng t | SLP } , 8 a a%%qﬁtl?‘?aﬁgi t rmthe
functions %%%?ﬁst ﬁ-é I\%%l P%pi %% 42§ggd§t4he N . I'n oﬁléraﬁggéégts, t he
syst em showm SE Ridg. aBdi SE deht Fefnrng teheReyeasm Fammlete FRJC) 1tand 5.
As not ed e,, 1 he TPsy, 80, re co ct he.d r 6 by 15
data i nk:gg% %%a 86|Ir§es%ré§t in\l/eg?nyﬁn%w’i seggr rﬁﬁ?rsﬁ?%{é ?ngfs&é%eﬁtdg tﬁgésend
dat a nessagesytoft hbeABRL4Semshdecdnl haelASA nd8sages feoaipheoBSEh82. The
| STPs ,80, c ' d a ho i RgFi e t racthge
ansmerlgsupégr\ili g?%lé’lglgﬁgf heﬁﬁgn-égf\’egtai vgrreggfq-gﬁl%e %ggltgrg 28htgheg§lg' ective
real -ti me nederdFi §rom i $ts scaplif tedcechéambttiec #oagfxeeof rasoalrkels| ow in

whi ch the .pragki_ces n-se i r - 1. VLS on in
the STN 10¥§%€e$€%§5e%§ﬁpﬁe§ﬂt§h’e s‘hggér;ég’eer te]T eﬂf)%%sn%e%\é@lgs%g g%é#eoaf f - hook,
25 whi ch sthesealisi gymalcovrespoiing. cghe SRAcZd,eta® nthen meakagendson t he
subscri ber _ L] of; s jper | eph ' e L be [a .

1- NNX- NXX- ?(W}éngu%h%%gé &i‘z rggpg%dgﬂgﬁ&n—g&l ar?‘?&g%&%% | iﬁq%ilc%ﬁlie?

f orwardfed ofeREdi gressagesi be 2@utsime ]y gfosyardedhd&o3thesTASB048 Tise | STP

?gr I/vg; \évgr g§¥:’%€§ %ﬂ@%g @E&/%gvgéfiéﬁlef at%é??;wﬁ% H}‘S‘%ﬁ}%@?’ tOlna(]a:r%ecei pt
of the | AMlelbtedSAfuems the call diraceo takiee at? e@aid nspurious
alert messages for call setups which fail, for example,
because the called number is busy. In the meantime, the
25 STP 24 forwards the RLC message through monitor 36.
Monitor 36 is preferably programmed to ignore RLC
messages and simply deletes RLC messages from its memory.
When the SP 12 receives the RLC message, it frees trunk
resources allocated to the call.
30 Selective real-time answer supervision will now
be explained with reference to Figs. 3 and 4. Selective
real-time answer supervision begins with a process in

which terminating numbers that do not provide answer



WD 99139518 - 26 (~ 7 JUL 2002 PCf/CA99100070 its call trace table, as
descri bed above with reference to Fig. 2. Meanwhile, on receipt 0; pe M
tshe SP 19 checks for the availability of a trunk nmenber in trunbg SJB 22
and det er mMyps, t a trunk nenber is available. The SP 14 t

returns an Awn?}é%sage which is received by |ISTP 80 and forméa%géﬁg@mgP 12.
The | STP 80 copies the ACM nessage to the ASA 48. Meanwhile, the 5P 19 has
alerted PHX 20 of the incomng call andSt he 10 PBX 20 applies ringing to

t he extension phone 74, for exanple, and the ringing is transmtted back
over the reserved voice path (not shown) to the subscriber tel ephone 16.
Wien t he tsipphaneiat earensiiaentdi fsednswandd, dffrerPBXa 20namhbpe t e
.ringing signal_but does,15 pot pass _an.answer indication back t.Q the SP 14.
Conger sat 1 I ey G bhS ES tRAG: mintist e PRahed pOllar; BoRd o Sk
nmessage fofacildefial! timejhsteeras (5RYs20 saceiws) tandeisl! the rolvenessage
is not received jn that time jnterval, an. 20 alert is sent to ASC 52. The

ASC 52 on Y& Fdtldr oVRE MAYiterpdkariditips Bade ko ARt apFoRatesw cal | s

to thescaldyybtuHtiil Bye Feabetimeat ¢hoddsd NiSrexahP! Bdmihilst ratayeed that
the nunber is not found in the rule base and the default treatnent is to

appl y answfocasser iNsWHidh 28fgdine: idechiionyg| gae thade | Eespectdngal |

path. The At r t pagh e R inEd 3 ssagfel 0
determ ne the t%%l?cﬁgfcﬁé %0%&) )éni n the fvgﬂée‘iggmgﬁﬂ?%ﬁ%ﬁ% d %@e
nmoni t or ed desti BN TRRKIRGT f PEOCESEnsIMAY orr k3| ebnaledesed f stephi of

pur pose. 4.9t i abl ovi ge e i £ h .address of a
VPM whi chus%o%ﬁr}%eﬁ%oﬁﬁgg ?ﬁg%%d %?a?b?c’: g?’tgélgt%l \(I)Bné ?%B'?I’*i?g g:ganpl e,
t he adfr eszaldfed heeypipaants |teak ed fiad lishe to anpraviige t adh es anBwerASC 52

t her ef or e jnol.l ; WO 99139518 _ 27 _ (1 t JUL 2002 PCT/ CA99100070 VPM
64 to det elﬁr%lr%%%'stat us of CIC (023), the circuit used in the

inter-switch trunk gkmuphes efEimples)shownonpl dligg+ b cili¢. sbbschiibeexanpl e,

t he VPM 6 tatus I )2 f o o ndi ing t, vQi ce
traffic 5 %ls ecgr?\e e?egltééd %aﬁé%rﬁat%éfﬁ%ol)? WKgfkgzgtl%gﬂe%]orsteﬂ]ﬁozr m?’loat es a
data messaprphi ch idiatantenes dwer e a subkchibentsughideata neffiver k 46

to theel ST, guLes Is t t %mb 0 ] 0y RN e._t e SP
12. Tﬁg daﬁbégs?rce{slsage Prllggﬁdre]@%ll P‘ e%liga?I Nggt gxgeéw reﬁ?/&?hgl%ﬁttrt’lSTP 80
to fornmul &R kh bNRtnessdgad odishencsl | comnungcatponofis hyedpes tedssage,

el sen ol SRR AR ol Vgt a8 e et SEE
perm tted whiqlr odeed fonvialrdede phropgpoethen network to the SP 14.
Call processing proceeds as described above with the
20 monitor 36 copying the IAM and the ACM messages to the
ASA 48. The ASA 48 writes a corresponding call record in
its call trace table and periodically examines the record
to determine whether an ANM or an REL messadge has been
received. After a preset time interval (typically 2-3
25 minutes for a large margin of safety), the ASA sends an
alert message to ASC 52. The time interval before an
alert message 1s sent to the ASC 52 is preferably an
editable variable and is a matter of administrative
preference.
30 On receipt of the alert message, the ASC 52
checks the <called number against its rule base to
determine whether the called number is a known number for

which a call treatment is already prescribed. If the



15 hook and a rel ease sequence is generated in a manner well known in the
art and described above in sonme detail. A copy of the REL nessagq mayL b2
forwarded by | STP 80 to the ASA 48 to pernmit the ASA 48 to delete its cal
trace recon natively, the ASA 48 may be programed t its
cal | tracevg%gﬁ# %fter it sends the alert to the ASC 52. TﬁggﬁFgggﬁﬁﬁe
used is a matter of design choice. Although Fig. 7 shows that the VPM 64 is
poll ed by the ASC 52 to determ ne the ft0ate of a given trunk, it 25 should
be understood that VPM 64 nmay be enabled to automatically update the ASC 52
each time a state change is detected in a trunk it nmonitors. In that case,
ASC 52 wouhdnbereliys aosisubh &heallomiitoréd esepy th@i MST nedy byeHBMHB4 to
determ ne the, Etate of Clcﬁépégg on recei pt of 30 he agert nessa from
ASA 48. THBSBIERY| FEAUESY WeTatLahs- PRI tﬁc¥§ Sfartons) o

i pl ement aph Ok e eEi PR t OFS e da@hqrtothteQuest, the Ubss20@2 9%39518 -
28 PCTICA99100070 Figs. 8 and schematically illustrate the hod of

sel ective gBapl ?@néoaﬁ§ﬁ9@a§&§@ﬂﬁﬂ§ﬂﬁﬂj%gepFééP?%éElﬁPﬁhlﬂhéh@oﬁﬁ dur ati on
of thessystgmiduiaccendaree it t g i pHantdomidd UahmBked Lf ElgtrE INn 5

the first phase of selective real-tine answer supervision shown in Fig. 8,
t he subscrippaberelcdphbre PBXj 409 glastelof Lhrodioammikackpr orpak QW@UQDGﬁZ to

apply a di %N@@xt @uﬁ:ﬁ‘z’:es%%slclré beg Stfgéee nuliife SUBSAT IRET nlbaSRAMLS b

dialling 1 Thi's pronpts 12 to seize an 10 outboun |dIe
t runk rrenb@mobherr aAltegm@pV;e.s isFithate)memiitéor netuest ane s ARSI clenits

forwarded {g F S%S%VQS i,gaal JdeE% QN aﬁce%ﬂgwgkw;gﬁﬁé@vlsfe I STP

80 formards the AMto S after as copl ed e of the
| AM i 3.0f oraﬁmdeusbyaterpve@ tmakfhe ASAdeRiEdon daised ABt VR Aballed

Meanwhi | e, h r r Qs 2 dl n r to
PBX 20 andn %gca??ngggﬁ%%§EE %&EH%’ ﬁ%egnfég%%?gghangickpt%hgg' . The
ACM i s recea]xbd b tB§PnambeCOphedlaln¢be‘ mmmmdmcto SP 12. The copy of the

ACMis sent by the I?ﬁstg& ensfgg %eﬁé%ﬁ"ﬂBi ﬁmhple,hgﬁxagg ggs&%Fplled

a ringing signal to ringing srg IS
transm tt eendlat&doveo tétm:mmarqaahlyou@dqo’aeh t(rrmtsl?:ttmm ttahles sudlmscri ber

tel PBX, 20
cancels t HEFy g ng™s LRREIGF FLERTER] B, (bR, Bhi dATREY. B8 bk
to the SP ddcofiphiebednt IanammaeJﬂaatlon empdeas ebetnespre stie smbycr beer at

t el ephone %gtggg g4 :ﬁgleg par enshgg §§R%h§ atus gﬁr@§A 48

periodi cal 'y scans i cal ace %0 t eto calls in
pr ogr ess. pnochdaresanpleSubSeQEEBt&Nmesthhatcnédthés apeANNtied arcoREL

TEesa0e e aPRTIaEECSC G ESARRILED 10y ) PRASLERRA, 2 AR
20 were described above with reference to Fig. 2.

A second phase of this selective method of
providing answer supervision in a switched telephone
network 1is schematically illustrated in Fig. 4. As
described above, all calls to be monitored for answer

25 supervision are routed by modifying translation tables in
a manner well known in the art so that incoming calls to
the called number (PBX 20) are routed over the loop-back
trunk group 66 connected to SP 14. The VNE 56 may be
configured as a virtual switching node in the loop-back

30 trunk group 66. If so, all SS7 messages related to calls
routed over the loop-back trunk group 66 are sent to the

VNE 56. This permits the VNE 56 to control answer



WD 99139518 - 29 ~1 T JUL 2002 PCT/ CA99/ 00070 expired. ASA 48 therefore
fornmul ates an alert nessage which it sends to ASC 52 through the data
rmetwork 46. On receipt of the alert nessage, the ASC 52 checki?t dUk W& pase
to determ Il's to the dialled nunber are to 5 be tr .. In this
exanple it IS asgﬁfred that the dialled nunber is found in tﬁgéﬁgf%g’%%”e.
The defined action associated with the nunber causes the ASC 52 to

fornmul ate a data nessage which it forwals-to the OSS 76 through the data
network 46, requesting that calls to the 10 called nunber be nonitored. On
recei pt of the data nessage, the OSS 76 updates translation tables in the

SP 14 so thapekrvligion HAURhEE | Sal st he tHbak! adputMtiiondithd aggds@ver

.l oop-back trunk group 66 to permt the calls to be nonitored. 15 - The call
i s al | onedofotpeodsEsS2as ifordmlira®n t hough revenues for the call are

lost. It should be urders{Hogy Bypt BOSE G Iingiig.-t Re e tg(}ggst QP% C 52

.could I'ikewi se be programed to cancel the cal recei pt ert by
i nstructi n§elephpSEP 180 itso twdtrn 20f finhegk, nwbdahe aleatt si IthestSRitled)te o both

SPs 12 sand at.hey. tih rgp t £y 0gq & I -r%g"!_n ' | way.
Thi s acssi oﬁg)ééy %e%rd'laclt g{ber%ei%gt#égr&ﬁggb%?e sil{rll:%&g% %_l&%hégh%b{%%g may
al so be en®bked ssbagriberrul @atbasteléphoakl 16onpéailsen, tie | SKEUNBOr may

send a copgaﬁqxtggg&ﬁﬁ MesSsAgE t&é @Sﬁslﬁgl% gb gr%a‘dge SAI to

purge the ce“feéecord fronits clgﬁ trac scri be bove,
t he ASA 48whighalitser frtwansded beopiS@p &henivén débebéiagcdlinid 2éce(gesord

after an alert Ls sent_ tot 5 or_an ANM ge is.teceived for 30
acall in kiggrgis. Fi’ﬁl}eQ%th?lgi r%?"f‘?’é smrgﬁre%%nfgti%‘f?%f t he
secondphasgégatldalgectlivk B3al -ti e aneMiEr seperundemstasi pract itdrskan t h

t he system sh in Fi.g. 6. ~ ~ JUL 2002 9l 8 - 30 _PCT/ CA991 00070
I this oxBRpiesds dBschayeirt; dhahoreei8s: of kRen 1FF Mook SARGIESS dot s SP
12 to appl yha soalitioare A6y 40 adsEorberded! toethEh@asauldscri hesitteat s the
nunber |-N l\€g<XXXX s SP_12 to fornulate an LAMS5 t IS

whi ch_ pronpt hat
forwar ded 8¢ertR$Re sPHTRS I?ﬁ? g‘?“&‘tﬁ-@rl 7= g PURPSSSS 8(F]t?orp‘iméé'the
| AM and f orhar dESAt 480 inhig Sbe l4ppygranmimgaal tbi nkoR2ult ST Shbhphen sends

the co of the lAMto the ASA 48 via the datg.netwark. 46. On receipf of
the cay, P Eexers ikt Sk ySHOuh! ariaddiscotee £ 15 SRARGS L
nunber |isthewheaglield deumbameagdwirs heid AMHe| ataisld,0 rxalned rpgrber
which is a nonitore umher. The ASA 48 therefore di.scards the. copy of the
A, and doBEOHGEREREh t0 Aqsh G BRESEEES: 41 e SALH ErArscd g As
15Meanwhi | geseribeceiapovef. the | AM at the SP14,the updated transl ation

tables in the SP 14 routethecall to an ou}tfhoun end of a tr Lg;k ge er of
t he | oop-back trunk 8@'9 BHBERueR? | v 9% hét rSPPT4 TR Tt 8Sart M
havi neea DRPEMeq@EE 1140 ddieswbiticoderansiStR802Qand es Grd tienine$l ue

equal to the first. avai,l ableouthbound, trunk nenmber anpl e, . 001. The

| AM sf or vvattg‘é&' tbn}E’ﬂaniSﬁfaggs V\Aﬁoctrrl rti’@ei pumbepe Mﬂ%sﬁ%ot?’ei}%ﬁni zes

Rather, Che LoTh 80051 canonda i h an ACH reseage. i ndk eatind. that €
ther, the . responds w a ssage indicatin at

0011 saval | S5POCLARFS CfLhne e IERTPENF CLEB0s TEOTRESPIRUHAS 554

responds by if@amilndf | Aes8BgAEM tHattHad@oantescbaet hef DREEOE6SP 12rpad

transmts tothel STP 80, The | STP 80 forwards the ACMto the SP 12. The30l STP
80 t he#r f oSfultd sshare FaRe uSPKkFulat st od A IR AMP r £0EMEEd e oFP SP 14

by transposing vinke ¥C vibd h%@@@fgtaa@ ither ament ivie the @@Me@é‘@abfpat | AM
message issent to the SP 19, which causes the SP 14 to seizethe
creates a Call Trace Record (CTR) which details
information in the IAM such as call originating number,
called number, OPC, DPC, CIC, and time of receipt, for
30 example. The VNE 56 then modifies the IAM by transposing
the OPC and the DPC. The CIC must also be modified to
indicate an opposite end of the member of the locop-back °

trunk group 66 seized by SP 14 before sending the IAM to



WD 99139518 - 31 ~1 | JUL 2002 PCT/ CA99/ 00070 i nbound end of the trunk
menber of | oop-back trunk group 66. This conpletes a voice circuit over the
| oopback trunk. On seizure of the inbound end of the | oopback frludkLnifadber,

\tM_r?Rs:Dgg(i gy&%ﬁgpdi rect the SP 14 to 5 the trunk group 22 mlﬁn%gzogﬁ%ects

14 determnes that a trunk nenber is idlel trunk
group and di spatches an ACM back to I STP 80 with a Cl C=002. In response,
the I STP 80 sinply discards the ACM w 212 the Cl C=002. Meanwhile, the SP 14
has notified 10 the PBX 20 of the incomng call. The PBX 20 responds by
applying a ringing signal to the tel ephone extension 74 and the ringing
signal traveles Wagksever tihirsesetyedmyst cerpatiblnotaciowpl)idied hey

subscri ber tel ephone_ 16. Because the | STP 80 i§ programed to trace all 15
calls rout 6SHEBFLANLY] SHFRRICKIEr HRPGHGS BBASI (Ope Mt cBFTheEc Ak a
cal | statethabl Fodptladk FRuBLAI ggoﬁgr e6hose 1qal taeus18pdBhak! ashapt | Ng

trunk state changes in the |oop-back trunk group 66 provided to it by the
VPM 64. | n9ERPB &fanpie, tHRS/PMBORESIeRAcat dher 20VNE udk stsimplohange

of C CNO01)F5eYeamehRdi i n hat, .,V Qi | opgl fi a ep.d ted on
the G C (0 ’f)cy.em'?ﬁggl_ S BE hortr o ¢ I PR g’gf i A%M@ngsfgggg"ﬁ ch it
transnmts 68 dAe SPhij gayssp the oyl htlex setseraBpepdasy taNMnfage

which it f r t REMISEY 124 n25 (RN ilJd f t 1l
call. The gé}é/? ?]s?u%gr rrl?t te 't o'l{ler .rln'zﬁgt le)blel)r? aﬁélcg?lrrkgl %&)}ﬂ? n@%’ccgﬁldlaérﬂce with
procedur escamplekaswa vieidee cikrxcuhtl d¥etr ebenkrdiryein| khehiloapchgsile, | STP
80 does no opies of the REL nessages to the ASA 48 because they
are associ gf{égkwvﬁ?ﬁuéogﬁﬁni tored calls. Fig. 10 shows a configuration of an
STN wiHih i ncl udes aOnobikeeedwitt clifhg Went eTAN MSCYoB8 3dEheéd,ed SP 1d pai r

T L R e A R O
MSC 88 i nclkhdesSFa 1dorand odateomiRegi dttat (1 Rpa86 caphai by sitboradargsdt i on
o e oD SRR B, g "B 0 AU R S S b
t he STN Z_Othlee PBXe 20 amld tan tAQMemgssagebdd m’etﬁum&icérénpeﬂep \mEg.56]. anq
{1 oL AR, BRB ol CuRMT OSE B U DRSO SO eE Hnd0 1
effecti ve pointt codea=| &3d tthd a@icbasedenrnidoed oadove and returns
the ACM message to the SP 14. SP 14 formulates a
corresponding ACM which is forwarded to the STP 24 and
the STP 24 forwards the ACM to the SP 12. Once again, it
20 will be apparent to those skilled in the art that copies
of the ACM are captured by the Monitors 40, 36 and
forwarded to the ASA 48. It will also be apparent that
* messages from VNE 56 to SP 14, and vice versa, pass
through STP 24, although this is not illustrated for
25 clarity.

On receipt of the ACM at the SP 12, the voice
circuit allocation is complete. Ringing applied to an
extension 78 (Fig. 1) at PBX 20 travels back over the
voice circuit to the subscriber telephone 16.

30 When the extension 78 is answered, the PBX 20
terminates the ringing signal but does not supply an
answer indication back to SP 14. Consequently, payload

traffic can ensue. In the meantime, VNE 56 is programmed



As will be appreciated by those skilled in the art, answer supervision is
rigidly enforced in wireless to wrel ess communi cations and is ff]ejlﬁfm'g
not a problemthat needs to be addressed by the methods or systens in E
accor danceww invention. In wireless to | and-based co i L ons,
however, awt%egr%s’#akfi ng nunber may not provide an answer indirp(?é?égﬁ}()b&p
shoul d be understood, however, that calls switched by the nobile sw tching
center 88 to the PBX 20 at SP 14, for &dample, are 20 handl ed identically
to calls described above with reference to Figs. 1-4 and answer supervision
may be identically applied to elimnate fraud or revenue loss as a result.
Fig. 11 schenwakealdrne i bEusiwoat@st4oRSE .r el Bhé ONNEI |5 6bed velesr apa$EN X0 and
- nei ghbouri ng a;lb'ls 100, 102 in tAIe PSTN., The STNS 10,_ 100, 102 are bridged
by gat ewayRISHAPLERBINGHs PEEFEC% 080T 104 IMre g3R¥nay? Swi FERBEISRY 19

| ocat ed at ijmbaigaklgnabelangder spoGaigYay thei t ohas dpcated afetdinimat i onal

borders are 30 tgpi cally operated by third party service providers. Those

servi ce pr‘_&bFHEF Revigad, eraf§icr hrasy ICOH“F“RHF@Q s t dhed rarbagh othei r
gat eway sWhghesyodea el ess i es helhehiald s sWelichedothr otgh t hejn
gateway switches = WO 99139518 - 33 a_ T J 2002 PCTI CA99/ 00070 provi de or
recei ve anSBReFhdpRati obs. thdsa e¥ample,itthes @eervingandl tor VMW ched
Lel ephone PELUPKE BOrBRY¥AECVRASWHL I BEr YACRE] 268500 €2k ftnpihy O
they receive neither ditect nor settlenment revenue. This Toss may result
from cal | sonr whieht vied cen tina IS\ hasobeen giatedtef.i n SEINrec2iptd ofni t ched

t hrough t T T 0, kC i dges t h N 10
and the ST %09! %s%e&%recsfvi[\lﬁég bﬁrﬁﬁk%#%%%ﬁ% %%OSAE&Y@%}’V\% f&l ra?r%k
groupdOar efFonutheaCdR fand tsendakdhef AMArtoythe0 Stherd. nafhee SFerld or
dozens of nk gr. Nonet exfM Idyrd sd bl e a iJA._Nos

i nst ances f#g ?%‘%gl I,Eot 5%lrar%aﬂtor ea‘gﬁgtrun %eofbtﬁféée)agx g(rgll}r(]il%nar SE’p in
order to chNMrbagkswer thepdikik? omiboSTRL R L awhschhinhtpasest briddgmg he
gateway sw:tgch 104, ,106 I i X nt ¢.ql sages _are
rout ed th\r,\%%ghgﬁﬁegér%tg‘éd glf%ipé:?‘retgé,lgﬁg%gng%‘?g 8ri %g's? ge‘r;%eﬁ}%rﬁof‘or ed by
a pair of pboneo8 3Big38lwhi Ebramxampmieectiesl pbatcdd datrhon&t wodk the A VNE

56 is,g0N ed,b is i | 9, 6Q,t0 paif 24, 20 26. In
this c%nf ing%%a Po)rlédg’lfl%{é%'e é@%t gﬁﬁtlﬁeogN%th %%f%%/-lgft ua nsvﬁetsaﬂnﬁﬁ’poi nt
only to thehexiS@nfl4t Harmuwsl adresh| ad RELcrees sagedtor dhseni YNE ov6oNn dhennel
signaling sage S € . t,.0f the 'gfr(\ﬁ(l:ing t fgg’u t r unk

gr oups 103ﬁ§0§ga285é%3§§ng%regé%?é\’/eel%&%es%ges 25 ’rri;e} pec |rlT:' S:Qelns

swi t ched thwpdabhst hdtgat ¥R st chisdifdte10€alds wiétmbratkphai med bel ow
in nore detaj Les of 1 S erated .y t niktqrs 36, 38
are recei vggb&}l ggA R4§§%min}: aﬁ%ygfg)?tgggneo a°35e§¥%n%%s?gﬁ lé_ g:lhéarts to
the ASQ 52trthe ASGIEX 30nprbywpebacksttowmik ogyroup tdfe VNETHE BNEnESsages

sent_  hroughehhedphar gt \EhE ‘Ref Wee-he1pPLal ed el 1 tyfigher ence

responds with an RLC. The SP 14 formulates an REL

message which is sent to STP 24. The STP 24 forwards the

REL message to SP 12 which returns an RLC message to the

25 SP 14 in a manner well known in the art. Thereafter, if

subscriber phone 16 is not yet on-hook, a dial tone is
apprlied to that line.

As will be understood by those skilled in the

art, each of the ANM, REL and RLC mnessages sent over

30 signaling links 28, 32 are copied by monitors 36, 42 to

the ASA 48. As described above, the ASA 48 may discard

the messages or may update its call trace table as

described above. Since the ASA 48 receives an ANM



~ | =JUL 2002 WO 99/395t8 - 39 PCT/CA99/00070 It shoul d be understood that
the function of the nonitors 36, 38 could be perforned by ISTPs{fn@he
nated STP pair 24, 26 were replaced by a mated | STP pair as eprL 4 Z8dve

w th refereppgobésiki 9. 5. Likewse, 5 the ISTPs could al so E@Agb/gmo
functions of the VNE 56, as explained above with reference to |

the 1 STPs have the conputing capacity reﬂw red. Fig. 12 is a si rrpl i fied
schematic illustration of an answer sOpéfvIsion process in accordance wit h
the 10 configuration of the systemshown in Fig. 11. Only conponents
directly involved in the practice of the method in accordance with the

i nvention am@ssag@stfpa:t ethe| waldi,s thanshdl abragw ireatixhai shekd lated SP t 2

(Fig. 1) to, f e, gal guay {?‘%@"%ﬁﬁ Q@ (5 Q 6?1[%'6\/6 15 1 ~1M passes t hrough

nmoni tor 36 WhIC copres as it is forwarded to the
STP 24 (Fig. 11). TheItopyhoﬁldheaD.AM [ bet ranslem@ttexd:d)ytﬂiw. mMalithaugdb to

t he ASA 48 i ch cr tes I record n.its.call trace
table. The Th¥evhyS Sorthoh k@ uE 2P aﬁm"kjci/l (LS‘ h@ﬂ%ﬁ?‘i 250 PRER i1

f(r)]r war ds theﬁm&/l antEe Sﬁlﬂ&mﬂ'ﬁmﬁoﬁmnth@rm mplwuldﬂEbéCMﬁr?@]rﬁmﬁr@Qﬂl to
the SP 12 and se the ¢ ACMto the ~ ASA 48 tlsexrrpe,
the ASA 48 ¥Q p?rr\'g‘? ?gys ‘r‘.raé%ﬁem%rttﬁ rth<:,5%€5,‘%?%2 tab n]aﬁ] t he
call is notm&meey vewlfvwm n5e Zsadciel alinel Ya shaniniperd o of dﬂdﬁije( 1515

seconds, for exa recellg]ndof the alert, the ASC 52 uses 1 nformation
in the al er‘f‘eth%ng%e to 1%06&@9 eRg y furthern | ndargteqdpithathothehown)

mai nt ai ned gk Nge t I Wk B at epdlat & ded htrhe YRVIGACONRRG R ilg t he
trunk 30 group 103, to determ ne t status of CIC(01I6). If the table does

not i ndlcat &l gRk} eams t pRSS |‘r';°mﬁf"et9ﬁ5(:t‘52t58nt]1°rﬂfésbé%k chEERkt gEORRD|6S at

periodic I%%r vl 81 gh( 11§1Pﬁaﬁﬁc'ent3fi(é% ¥ @rumhekeyntsd thigat rynk
state L 2002 "WO 991 39518 - CLI'/ CA99100070 i ndi cat es payl oad

traffic, ordifRChbA XOHRRLLsSERLE (FRERAAT RARs BRen tramdssedl tFunk s
exanpl e, therdgynkgstate table indicates that payload traffic in the form

of a data transm ssi on has been detected on the trunk nenber
Fig. 5 shows another simplified diagram of a

15 small portion of an STN 10 equipped to practice the
methods in accordance with the invention. The network
configuration shown in Fig. 5 is identical to that shown
in Fig. 1 with the exception that the monitors 36-42 are
replaced by a mated pair of Intelligent Signal Transfer

20 Points (ISTP) 80, 82. The ISTPs are described in United
States Patent 5,586,177 which issued December 17, 1996 to
Farris et al, the specification of which is incorporated
herein by reference. The function and operation of the
system schematically illustrated in Fig. 5 is

25 substantially the same as described above with reference
to Figs. 1-4 with the exception that the copying of call
control CCS messages is accomplished by the ISTPs 80, 82
rather than the Monitors 36-42. The ISTPs 80, 82 are
connected to the data network 46 using, for example, an

30 Ethernet connection over which TCP/IP messages are sent
to the ASA 48. Answer supervision may be implemented
using the non-selective real-time method or the selective -

real-time method and call flows are substantially



5 having a Cl C=016. The ASC 52 responds by sending an instructing nessage
to VNE 56 to formul ate an ANM nessage which is sent through the CC?M\&@QK
to SP 12 to initiate billing for the call. The instructing rressag i es

the data reggigpaskigo fornmul ate the ANM nmessage 10 such as thg Cgegg iy C C
and' cal | ed nunber obtained fromthe copy of the | AMforwarded %1

nonitor 36 to the ASA 48. As will be understood by those skllled in the
art, the DPC and OPC are transposed im 4he ANM nessage formul ated by the
VNE 56. The VNE 56 sends the ANM 15 nmessage in the call originating
direction. The ANM nessage i s updated by intervening swtches (not shown)
as it is pideagaced tho dugise htesSTNibedumwith refieseneeeitedrigs i #e-4SP 12.

. The ANM nessage causes bi Ll i r the call to_be initiated. .The renai nder
of the cal p’%? st in pPSctg%’s ggsﬁgﬁﬁgﬁm&naogngp85& p‘fagf FEBwﬁn ReL
nessage, tlihef8Ao%® deltetrepearteat.chives the call trace record fromits call
trace table. Those skjlled in the art wll unders%and that this proaéess

works equal Iy well f A9alfl s HWPng M ST 10 fRERPeThe PRYSIYG

traver 8 ngcbR€idarathloh0 ffoem the smHY 110pdriDN WX, taie Vig®N VIS S&o
| NDUSTRI AL APPLI CABI LI TY The s%/st em and the nmethods in accordance with the

i nventi on BFEVige fovY$hAm afaf ePrEGHIE D JIRE tBRtROd il ASHFanseenue

| 0sSes dueyl ehCUHOMPRvERISHEN! tlathbalshEtlf RIS AN FARIWE irhd cation
on toll call conpletion. The failure to provide answer indication, ~ T

JUL 2002 WEn9gt3gnsg of3gboplr MRRIAGOGT B eidhernsy ddrwe gV R @l;gh
| gnorance pho@guLPERNt chHNESTRN 05 £086] UHDA! IMbuAGRPUBRALT PheSixgipl | cant

daily | osses of revenue in swtched tel ephohe netwo e system and
met hodd i nPaégoB@ané@ wikast hademeakeon C@P@@rlrﬁ)lts tre eaerfgme &bsessnent

nreal Ul ngki8akUYe Glin CLEEUMoNITAAR b ABSERANERE WREABRICT 1

indication is not provided. The systemis prefer paraneter driven

t hrough a 9§h§rbai~’s%,5n€r%tts:pe¥h¢t Sysfieni shavnodny e‘t't']lgr i dg ignshdantdgadr vi si on
to be accoqgoq._q{eed SKRLSM | $n 1@ iler gf ogrgafgem ngg ?B‘Eeﬁdaa‘?}o% to be
I

used in any svmtche te ephone network to ensure toll briling that is
equi t abl e tbe B&TPs RO ,s &2/ iare provhgstednda r@%eﬁatcengtmﬂq Bér by WO

99 3951153 q:lé‘h:y&links 84 and 86 respectively. This permits the
ISTPs 80, 82 to send data messages to the ASA 48 and
receive data messages from the ASC 52. The ISTPs 80, 82
configured as shown in Fig. 6 may be enabled to practice
answer supervision in the non-selective real-time mode or

20 the selective real-time mode.

Fig. 7 is a simplified schematic diagram of a
call flow in which the ISTP 80 practices non-selective
real~time answer supervision in the STN 10. In this
example, the subscriber telephone 16 is taken off-hook,

25 which sends a signal to the SP 12. The SP 12 returns a
dial tone on the subscriber 1line of subscriber
telephone 16. The subscriber dials 1-NNX-NXX-XXXX and
the SP 12 responds by formulating an IAM which 1is
forwarded over signaling 1link 28 (see Fig. 6) to the

30 ISTP 80. The ISTP 80 forwards the IAM to SP 14 after
copying the IAM. The ISTP 80 then forwards a copy of the
IAM over the data link 84 to the ASA 48. On receipt of
the IAM, the ASA uses the call data to create a record in



- 37 ,11 JUL 2002 PCTI CA991 00070 1. A nethod of providi ng answer
supervision for toll calls in a switched tel ephone network (10) in which
t-erminating equi pment is relied on to provide an answer indicati o Twiéln 2802
toll call iwecombdted, c har act ar i z ad by: nonitorrdig LR/Peee
channel signaling links (28-34) to detect call control nessages in order to
track the progress of individual toll calls; determ ning when the progress
of an individual toll call fails to condBrinto an expected call pattern;
and generating at | east one common channel signaling nmessage to control a
toll call if it fails to conformto the expected call pattern. 2. A nethod
as cl ai med i%s cFailin tracer cfablee 86l |detribed | sboyec ottt nrederkace
expect ed ca%% lf’ft_}t n when a predeternmned time el apses after receipt of an .-
Addr ess Conpl et e { nmessage, indicating that the called party phone is
avai l abl e to recei ve Mémnwial l¢, buin ame&esper ¢ ANMheredFafe ithenoSPr édei ved

to indicate,th the tqll. c . . answered.. 3, A thod, as clained in
claim 1 whet ??iﬁﬁ hgofol hecaﬁg%ggﬁﬁiggcorfo?m%t%mi(n %ﬁ%%&redlrbaltlruﬂ tern
when pa§l oagkdumfi2 cand dietermidesnthatr ankrunka neaddepat & bebikeble.
calling par and t.he rmnating end of the t after receipt of an

Addr ess Co %t}d‘?ﬁg\a%§§§3’é"q n&'ieg:é‘trinﬁg taﬁatRH#e PEPRPAS | h'g‘lgﬁ‘d ts

avai | gbl e tlfbd;]@m 'd/heoyhesn:al Plo Elmﬁ gﬂbmd (ﬁgdl\/smmasagefrmé msfrpr egei ved
to indicate that t tq ca as been answered. , 1.1 JU 2002

00/ 30516 PEARIED) BB67G\M SBeSHRTR nEendbeabFBadst r ai MEEWRIE sti8n. as
clai med in gpai4n Bavhespirtdde PBX @0vob€e,.tHiat anebmingsidale nd #Rkhod as
claimed in ?/ recedi_.ng claimwherein generating at | east one common
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the ANM nessage being sent fromthe VNE in an ori %i nating direction of the

g :
call in or de8SY%VeH ovVAECE he PR ne@Rige BRPER)Y edtBy (Y or FYPASELRETend of

the call. GeYepmidwdiés cl ahekRd itheanyeReptBHbndat! abRtvAgABINN 79eNgEat i Ng
at | east one common channel_signalin nessage_lnvolves_genfratlng first and
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second Rel 3R¥'§18d) FBEsHRS gLoPst uEre NELRGLRIE BHERE @86% in a

signal 189 RAdH fRaséheahol angdldr theifddsioRELbaABRSage betw@ sept 1irom the
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termnate the call. 71nAneshefamplel anBRd 48NwARY sPrREEH NANKI ALBsWREr ei n
t he conmmon channel signaling links (28-34) are nonitored by npnjtors

(36-42) conkEtaddedailé dombnivhakhal Jisg¥aldhgSeremds) nantd et kBek.

ANM message is not received in that time interwval, an
20 alert is sent to ASC 52. The ASC 52 on receipt of the
alert checks its rule base to determine how calls to the
called number are to be treated. In this example, it is
assumed that the number is not found in the rule base and
the default treatment is to apply answer supervision on
25 detection of payload traffic on the call path. The ASC
therefore extracts information from the alert message to
determine the circuit (CIC (023)) in the voice path which
should be monitored for payload traffic. Translation
tables are used for this purpose. The translation tables
30 provide the ASC 52 with the address of a VPM which should
be polled for payload traffic detection. In this
example, the address of the VPM 64 1is located in the -
translation tables. The ASC 52 therefore polls the



8. A'nethod as clained in any preceding claimwherein the commn channel
signaling links (28-34) are nonitored by an Intelligent Signal faﬁ’f ezm
Point ( ISTP) ( 82. 89 ) . ~ ~ JIIL 2042 - 39 9. A nmethod as-t e ?n

clains 7 orw@oyhedigi N the cormon channel signaling nessages g t he
nmonitors (36-42) or the | STP (82,84) are passed to a data progié@glgﬁ@omlt

(48) that maintains a table of calls in progress, the table including call
records indicating a time when a call-whs Tnitiated and a current status of
the call. 10. A nmethod as clained in claim9 wherein a call record is
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net hod as &hatmide nI%T%l% sengt am M Bessage s §8) SPolRes &9 s over
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corpl e 'ANM which it forwards to SP 12. When SP 12 receives the
ANM, it initiates billing for the call. The call is
thereafter permitted to proceed until one party goes on-
15 hook and a release sequence is generated in a manner well -
known in the art and described above in some detail. A
copy of the REL message may be forwarded by ISTP 80 to
the ASA 48 to permit the ASA 48 to delete its call trace
record. Alternatively, the ASA 48 may be programmed to
20 delete its call trace record after it sends the alert to
the ASC 52. The procedure used is a matter of design
choice.
Although Fig. 7 shows that the VPM 64 is polled
by the ASC 52 to determine the state of a given trunk, it
25 should be understood that VPM 64 may be enabled to
automatically update the ASC 52 each time a state change
is detected in a trunk it monitors. 1In that case, ASC 52
would merely consult a table in its memory maintained by
VPM 64 to determine the state of CIC (023) on receipt of
30 the alert message from ASA 48. Those skilled in the art
will realize that these variations in implementation are

matters of design choice.
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processing units. . A's em as erein e neans, for nessages coppri ses
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any one of &§l#]1Bnd5S11lRNEERRKaKKRY .CONTIIs CHAomBt sSispnald ngo Vet gal abet wor k
el enent (VNE) (56) node in the switched tel ephone hysical node in the
comon 1OharfitPoignd pidler Erpak BEEPSEd 9fn i orEFHHP o1 8i AELT5- 88 @Rerein

the means fgsr@mengtat iy COMORGRANNEGls SiEGRMaraedTE$PA0ESTEOMRY | 568 ran
Intelligent Signal Transfer Point (I STP£5(82-84) which is a virtual node in

the switche¥t9R3kphiohX et wor kOP10YeSREPE Msitdie Jdb i thene 18TRnSER
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which dg nofi£08h0aMne@wo#dk @6RECtEafimhi 18t 814 has checked trunk

group 22 for an idle trunk member to PBX 20 and on

locating an idle trunk member, returns an ACM to SP 12.

The ACM is received by ISTP 80, copied and forwarded to

SP 12. The copy of the ACM is sent by the ISTP 80 to the

20 ASA 48. Meanwhile, PBX 20 has applied a ringing signal

to the extension telephone 78 and the ringing signal is

transmitted back over the reserved voice path (not shown)

to the subscriber telephone 16. When the telephone

extension 78 is answered, the PBX 20 cancels the ringing

25 signal but fails to pass an answer indication back to the

SP 14. Consequently, conversation ensues between the

subscriber at telephone 16 and a called party at the
extension 78 of PBX 20.

The ASA 48 periodically scans its call trace

30 table to verify the status of calls in progress. In this

example, it determines that neither an ANM nor an REL

message has been received respecting the call in progress

and a default time interval (1 minute, for example) has
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ough revenues for the call are lost. It should be ,
understood by those skilled in the art that the ASC 52
could 1likewise be programmed to cancel the call on
receipt of the alert by instructing the ISTP 80 to send
20 an REL message (not illustrated) to both SPs 12 and 14
rather than permitting the call to terminate in a normal
way. This action may be dictated in the rule base in
ASC 52. Other options may also be enabled using the rule
base. On call completion, the ISTP 80 may send a copy of
25 the REL message to the ASA 48 to permit the ASA 48 to
purge the call trace record from its call trace table.
As described above, the ASA 48 may alternatively be
programmed to delete a call trace record after an alert
is sent to the ASC 52, or an ANM message is received for
30 a call in progress.
Fig. 9 is a simplified schematic representation
of the second phase of selective real-time answer

supervision as practised with the system shown in Fig. 6.
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does not create a call trace record in its call trace
tabie.

15 Meanwhile, on receipt of the IAM at the SP 14,
the updated translation tables in the SP 14 route the
call to an outbound end of a trunk member of the loop-
back trunk group 66. Consequently, the SP 14 formulates
an IAM having a DPC equal to the point code of ISTP 80

20 and a CIC having a value equal to the first available
outbound trunk member, for example, O001l. The IAM is
forwarded to the ISTP 80 which receives the IAM. The
ISTP 80 recognizes the DPC as its own point code and
therefore does not copy the message. Rather, the ISTP 80

25 responds with an ACM message indicating that CIC 001 is
available, and returns the ACM with CIC=001] to the SP 14.
The SP 14 responds by formulating an ACM that it
addresses to the DPC of SP 12 and transmits to the
ISTP 80. The ISTP 80 forwards the ACM to the SP 12. The

30 ISTP 80 then formulates an IAM using information from the
IAM received from SP 14 by transposing the DPC with the
OPC and incrementing the CIC by one. That IAM message is
sent to the SP 14, which causes the SP 14 to seize the
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0% 5 () 250055 10 e ADURTECH- So3Risd dol Tt S0k “bodceiy () (3
:3/&5100/((&: (baBkﬂ:i:ﬁﬂ:QW%()seSzufr%lQ?/ﬁ I&:l(:é-$nbﬂ>09ﬁ&'e(r)d of the loop-
RLRGUR. Foaientl SR RN IV e ol
%10%0' %' (1he7¥B848R99kbupU22 wWHith connects with PBX 20. The SP 14
determines that a trunk member is idle in that trunk
group and dispatches an ACM back to ISTP 80 with a
CIC=002. In response, the ISTP 80 simply discards the
ACM with the CIC=002. Meanwhile, the SP 14 has notified
10 the PBX 20 of the incoming call. The PBX 20 responds by
applying a ringing signal to the telephone extension 74
and the ringing signal travels back over the reserved
voice path (not shown) to the subscriber telephone 1l6.
Because the ISTP 80 is programmed to trace all
15 calls routed over the loop-back trunk group 66, it
periodically scans a call state table that it maintains
for those calls using data respecting trunk state changes
in the loop-back trunk group 66 provided to it by the
VFM 64. In this example, the VPM 64 has indicated a
20 trunk state change of CIC(001)=“V”, indicating that voice
payload traffic has been detected on the CIC (001). The
ISTP 80 therefore formulates an ANM message which it
transmits to the SP 14 and SP 14 formulates a
corresponding ANM message which it forwards to the SP 12.
25 That initiates billing for the toll call. The call is
permitted to terminate in a normal way in accordance with
procedures well known in the art and described above. In
this example, ISTP 80 does not forward copies of the REL
messages to the ASA 48 because they are associated with
30 monitored calls.
Fig. 10 shows a configuration of an STN which
includes a mobile switching center (MSC} 88 connected to

a pair of radio base stations 90, 92 that serve a
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MSC 88 includes a Home Location Register (HLR) 96 and a
Visitor Location Register (VLR) 98. The purposes of the
HLR 96 and VLR 98 are well understood in the art and will
5 not be explained. All other elements of the STN 10 are
identical to those described with reference to Fig. 1 and
the functions are the same. The purpose of the
illustration in Fig. 10 is to show that answer
supervision in accordance with the invention is effective
10 with wireless to land-based connections.

As will be appreciated by those skilled in the
art, answer supervision is rigidly enforced in wireless
to wireless communications and is therefore not a problem
that needs to be addressed by the methods or systems in

15 accordance with the invention. 1In wireless to land-based
communications, however, a terminating number may not
provide an answer indication. It should be understood,
however, that calls switched by the mobile switching
center 88 to the PBX 20 at 8P 14, for example, are

20 handled identically to calls described above with
reference to Figs. 1-4 and answer supervision may be
identically applied to eliminate fraud or revenue loss as
a result.

Fig. 11 schematically illustrates a

25 relationship between an STN 10 and neighbouring
STNs 100, 102 in the PSTN. The STNs 10, 100, 102 are
bridged by gateways switches 104, 106, 108, 109. The
gateway switches may be located at international borders.
Gateway switches located at international borders are

30 typically operated by third party service providers.
Those service providers normally charge for all minutes
switched through their gateway switches, regardless of

whether calls switched through their gateway switches
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provide or receive answer indications. As a result, it

is not unusual for a switched telephone nefwork to pay
gateway switch service fees on calls for which they
receive neither direct nor settlement revenue. This loss

5 may result from calls originating in the STN 10 or
originating in STN 102 and switched through the STN 10 to
STN 100, or vice versa. Bridges between the STN 10 and
the STN 100 are provided by trunk groups 103, 105. Only
two trunk groups are illustrated for the sake of clarity.

10 There may be tens or dozens of such trunk dgroups.
Nonetheless, it is possible and in most instances
practical, to monitor each trunk member of each trunk
group in order to ensure answer supervision for all calls
which pass through the gateway switches 104, 106.

15 In this example, CCS control messages are
routed through the mated STP pair 24, 26. The signal
links are monitored by a pair of monitors 36, 38 which
are connected to the data network 46. A VNE 56 is
connected by signaling links 59, 60 to the STP pair 24,

20 26. In this configuration of the system, the VNE 56 is a
virtual switching point only to the extent that is
enabled to create and transmit common channel signaling
messages. It is not a part of the signaling path of the
trunk groups 103, 105 and does not receive CCS messages

25 respecting calls switched through the gateway
switches 104, 106, as will be explained below in more
detail. Copies of all CCS messages generated by the
monitors 36, 38 are received by the ASA 48 which analyzes
the messages and sends alerts to the ASC 52. The ASC 52

30 provides instructions to the VNE 56 by messages sent
through the data network 46 as will be explained below
with reference to Fig. 12.



' 10%6V$68& () - FL f#10% & ()- Y3 10% & ()- 10% & ()- 10eE) e10eE) e[ \]

AN | [:-410f)$f FF ' 10% ) $f& ()-FL 3F ' 1098 $S& ()-F1 $' F ' 10%)D80 )03l
3xF ' 10%8C$S& ()-F1 ; F ' 109%8B& ()-F1 F ' 10%AM1& ()-F1 """ abAd10f| $f F c
(10% & () - FW@b@%&& ()- T@LO0N & ()- s10N & ()- PCT/CA99/00070

109 & () - 10f j $f 10f j $f ab&ccdef | [ : A410f | $f (10% & ()-F1  (109% & ()-F1 °

(10% & ()-FL °  (10% & ()-FL v (10% & ()-F1 v

(10% & () - F1f ggggggggvU410 3" 10% & ()~ \%&m% & ()- 10% & ()-

06 @ 0% & ()-10!"' 1101"110!" ! (109" 1 & ()-Flghijknlm[:vU410 6@

10938 ()-31 3] @ ' 10%@$E ()-31 3| @ ' 10UBSE ()-31 @ ' 109 +$(& () -31
@8 (o} a

10

.15

20

25

30

should be understo the function of
the monitors 36, 38 could be performed by ISTPs if the
mated STP pair 24, 26 were replaced by a mated ISTP pair
as explained above with reference to Fig. 5. Likewise,
the ISTPs could also perform the functions of the VNE 56,
as explained above with reference to Fig. 6, if the ISTPs
have the computing capacity required.

Fig. 12 is a simplified schematic illustration
of an answer supervision process in accordance with the
configuration of the system shown in Fig. 11. Only
components directly involved in the practice of the
method in accordance with the invention are illustrated.

In this example, an IAM is dispatched from
SP 12 (Fig. 1) to the gateway switch 104 (Fig. 11). The
IAM passes through monitor 36 which copies the IAM at the
bit level as it is forwarded to the STP 24 (Fig. 11).
The copy of the IAM is transmitted by the monitor 36 to
the ASA 48 which creates a call trace record for the call
in its call trace table. The gateway switch 104 returns
an ACM to the STP 24 which forwards the ACM to the SP 12.
The monitor 36 copies the ACM forwarded to the SP 12 and
sends the copy of the ACM to the : ASA 48. In this
example, the ASA 48 is programmed to send an alert to the
ASC 52 if an ANM for the call is not received within a
relatively short period of time (15 seconds, for
example). On receipt of the alert, the ASC 52 uses
information in the alert message to locate an entry in a
trunk state table (not shown) maintained using trunk
state data supplied by the VPM 62 connected to the trunk
group 103, to determine the status of CIC(016). If the
table does not indicate payload traffic, the ASC 52
continues to check the table at periodic intervals

(1 second intervals, for example) until the trunk state
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indicates payload traffic, or the ASA 48 advises that the

call has been released. In this example, the trunk state
table indicates that payload traffic in the form of a
data transmission has been detected on the trunk member
5 having a CIC=016. The ASC 52 responds by sending an
instructing message to VNE 56 to formulate an ANM message
which 1is sent through the CCS network to SP 12 to
initiate billing for the call. The instructing message
includes the data required to formulate the ANM message
10 such as the DPC, OPC, CIC and called number obtained from
the copy of the IAM forwarded by the monitor 36 to the
ASA 48. As will be understood by those skilled in the
art, the DPC and OPC are transposed in the ANM message
formulated by the VNE 56. The VNE 56 sends the ANM
15 message in the call originating direction. The ANM
message is updated by intervening switches (not shown) as
it is propagated through the STN 10 until it is received
by the SP 12. The ANM message causes billing for the
call to be initiated. The remainder of the call process
20 proceeds as normal and on receipt of the an REL message,
the ASA 48 deletes or archives the call trace record from
its call trace table. Those skilled in the art will
understand that this process works equally well for calls
entering the STN 10 from ‘the STN 100 or traversing the
25 STN 10 from the STN 100 to STN 102, or vice versa.

INDUSTRIAL APPLICABILITY

The system and the methods in accordance with

the invention provide powerful and effective tools for

30 minimizing revenue losses due to customer equipment that
fails to provide an answer indication on toll call

completion. The failure to provide answer indication,
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either by design or through ignorance of equipment
function or configuration, accounts for significant daily
losses of revenue in switched telephone networks. The
system and methods in accordance with the invention
5 permits the equitable assessment in real time of actual
call circuit usage in cases where an answer indication is
not provided. The system is preferably parameter driven
through a rule base that permits any situation requiring
answer supervision to be accommodated. The system is
10 therefore flexible and adapted to be used in any switched
telephone network to ensure toll call billing that is
equitable for both the service provider and the service

subscriber.



M10%) & ()-Z1 S#H10% K) & ()- &$-10%Kk) & ()- YF 10% k) & () -
10% k) " & ()-|[:-410k) n3Y M10%) & ()-Z1 s3Y M10%) & ()-Z1 f6‘3f7 JuL 2002
M 1098k) 3& ()-Z1 3Y M10%) & ()-Z1 3Y M10%) & ()-Z1 3Y '
M 10%) & ()wedbdesidk) 7 3(109% D& ()-$ 7 3(109 D& ()-$ Tidiex8seblo 9
FMLO%®&' ()- 10%& ()-10Kk)10K)|[:-410@4 3d, / TH10%@@® ()- $z,/ TH10% % & () -
3(10% & ()-$ Fe 3(10%8 S& ()-$ 3s  3(10% @& ()-$ <e 3(10%
| & ()-$bA410@@ 3 9'10%) & ()-31 S#l@)%;:) s& ()- F MLO%~)s& () -
| 10%~)s& ()- $@0%~)s& ()-10@@o@@ | [ : A410@@ ~ 9" 10%~) & ()-31 |
9'10%) & ()-31 9'10%) & ()-31 9'10%) & ()-31 9'10%) & ()-31
9' 10%-) & ()CIFIMI4A10 #1098N¥B&' ()- MLOYS US& () - | 1098 ¥YB& () -
YU 0YS N ¥8& () - 10~)10~) 10~)
1. A method of providing answer supervision for
toll calls in a switched telephone network (10) in which
terminating equipment is relied on to provide an answer
indication when a toll call is conmpleted,
characterized by:
monitoring common channel signaling links (28-34) to
detect call control messages in order to track the
progress of individual toll calls;
determining when the progress of an individual toll
call fails to conform to an expected call pattern; and
generating at least one common channel signaling
message to control a toll call if it fails to conform to

the expected call pattern.

2, A method as claimed in claim 1 wherein the toll
call fails to conform to the expected call pattern when a
predetermined time elapses after receipt of an Address
Complete (ACM) message, indicating that the called party
phone is available to receive the call, but an Answer
(ANM) message is not received to indicate that the toll

call has been answered.

3. A method as claimed in claim 1 wherein the toll
call fails to conform to an expected call pattern when
payload traffic is detected on a trunk in a call path
between a calling party and the terminating end of the
call after receipt of an Address Complete (ACM) message
indicating that the terminating end is available to
receive the call, but an Answer (ANM) message 1is not
received to indicate that the toll <call has been

answered.
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5. A method as claimed in any preceding claim
wherein generating at least one common channel signaling
message involves generating an Answer (ANM) message at a
Virtual Network Element (VNE) (56) in a signaling path
for the toll call( the ANM message being sent from the
VNE in an originating direction of the call in order to
provide the ANM message expected by the originating end
of the call.

6. A method as claimed in any preceding claim
wherein generating at least one common channel signaling
message involves dgenerating first and second Release
(REL) messages at a Virtual Network Element (VNE) (56) in
a signaling path for the toll call, the first REL message
being sent from the VNE towards an originating end of the
call and the second REL message being sent from the VNE
towards a terminating end of the call 1in order to

terminate the call.

7. A method as claimed in any preceding claim
wherein the common channel signaling links (28-34) are
monitored by monitors (36-42) connected to the common

channel signaling links in the network.

8. A method as claimed in any preceding claim
wherein the common channél signaling 1links (28-34) are
monitored by an 1Intelligent Signal Transfer Point
(ISTP) (82,84).
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message related to the call is received by the data

processing unit (48).

11. A method as claimed in claim 10 wherein the
data processing unit sends an alert message to an Answer
Supervision Controller (ASC) (52) when a predetermined
criteria indicates that a toll call in the table does not

conform to the expected call pattern.

12. A method as claimed in claim 11 wherein on
receipt of the alert message, the ASC (52) forwards
instructions to an Operations Support System (0SS) (76)
requesting that future calls to a called number for the
individual toll <call be routed over a monitored
facility (28-34, 66).

13. A method as claimed in claim 12 wherein the
monitored facility is a loop-back trunk group (66) at a

network switching point (14) that services the called
number.

Amended claims
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toll calls in a switched telephone network (10) in which
terminating equipment is relied on to provide an answer
indication when a toll call is completed,
characterized by:

means (36-42, 80-82) for monitoring at least one
common channel signaling link (28) in a common channel
signaling system of the switched telephone network to
track the progress of individual calls having control
messages carried by the at least one common channel
signaling link; and

means (56, 80-82) for generating common channel
signaling messages and transmitting the common channel
signaling messages into the common channel signaling
network to control the progress of calls determined by
the means for monitoring to be toll calls that do not
conform to an expected call pattern.

16. A system as claimed in claim 15 wherein the
means for monitoring comprises in combination:

a monitor (36-42) for monitoring the at least one
common channel signaling link (28) and copying common
channel signaling call control messages to an Answer
Supervision Analyzer (ASA) (48) which tracks the progress
of individual calls; and

an Answer Supervision Controller (ASC) (52) which
receives alert messages from the ASA when an individual

call satisfies a predetermined criteria.

Amended claims
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18. A system as claimed in claim 16 wherein the
ASA (48) and the ASC (52) are implemented on different
data processing units.

19. A system as claimed in any one of claims 15-18
wherein the means for generating common channel signaling
messages comprises a Virtual Network element (VNE) (56)
which is a virtual node in the switched telephone
network (10) and a physical node in the common channel
signaling system.

20. A system as claimed in any one of claims 15-18
wherein the means for generating common channel signaling
messages comprises an Intelligent Signal Transfer Point
(ISTP) (82-84) which is a virtual node in the switched
telephone network (10) and a physical node in the common

channel signaling systen.

21. A system as claimed in any one of claims 15-20
wherein the system further comprises a 1loop-back trunk
group (66) at a network switching node (14) which serves
a called number for calls which do not conform to the
expected call pattern.

22. A system as claimed in any one of claims 15-21
wherein the system further comprises an Operations
Support System (0SS) (76) that receives messages from the
ASC requesting that future calls to a called number be






