WO 99/ 39518 PCT/ CA99/ 00070

METHOD AND SYSTEM FOR PROVI DI NG ANSWER SUPERVI SI ON IN A
SW TCHED TELEPHONE NETWORK " TECHNI CAL FI ELD 5 Thi s

i nvention rel XQ¥38erally to the control of tel ephone BGIFE¥ORY8

swi tched tel ephone network and, in particular, to a nethod and system
for controlling tel ephone calls to-cal - term nating equi pnent that
fails to provide a call answer indication to the network. 10
BACKGROUND OF THE | NVENTI ON Moder n swi t ched t el ephone
networks are METHOR rAND SYSTEMIFOR BROVIDING ANSWER SYPERVASIONCal | ed a

Common Channel Signaling ( SWH] ﬁ ag _ 1 down
i ntra-network and inter-ne F . North Anmeri ca,
nost swi tched tel ephone networks operate using a CCS protocol known as

Si gnal i ng Syst:%@nﬁ?&ﬁ{ﬂ FIELD SS7) - The SS7 protocol provides detailed
procedures for cal'l set-up and tear down. Al network functions revolve
20 around5 and dependThigoinventinn jralateshgenggallyotot hhgecontrol

procedur es. d@JXd%]ﬂéyl%_nef WAisong, SUSHitaBed { Oblepkotd netwdid | ang, are
dependent upon the

] signaling protaqcol prescribed by SS7.. . .1t i
known, howevd® PaFeicWidfer to 2cdpethed aETir(ﬁYﬁZﬁe‘Encg%r, \é°§§§ﬂ%ﬂ'+1h%
procedures  @1@pRdnel RAQIENLLY calldeleirhénatehy sqhipmenpt | ehati £4iby
certain call terminatin equi pment.,.. . Thi n-cql_ml' nce can
result in a sitGhPFeYA Fo%gjofal? &é’dflgFttlgPeg?noﬁge ne serlrl%'i ce

provi dersio For exanple, it is known that an answer 30

i ndication is _na I S AL LM i prent connect ed to a switched
t el ephone net MOWi gﬁa{%{b%@%t certain swtched telephone

networks or el enents Mbdern 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

(8S7). 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 8SS7. 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 is 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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-2- certain switched tel ephone networks may fail to provide an
answer indication on call conpletion. This problemis referred to as
"no answer swomgBPmson” and it appears to account for phe/cAdbRRbRST
source of revenue loss suffered 5 by telephone service providers in North
Aneri ca. For exanple, it has been,determnm ned by actual neasurenent
that in 1997 Bell Canada averaged 300, 000 to 400, 000 unbilled toll call
m nutes per day as a result of no answer supervision. It can be

ext rapol at edeéfgdin nsmcnfealotemom@a,neﬂw&k@emyoffﬁlt O Prbyige mnutes
per day are unbilled .as.a result f-{) qnsve \l,J\ESEW Si on,

The equi pmen®® fBa¥St CBFLCEE 8RS PRI €2 c‘ﬁ'&’ e l°<§?ns EnRFeBisBNis s t he
Private Brancéféxodthnye gsPBXo answeansapeesidiorttaydt bt aappédrsity node ‘of
a tel ephone \ OviAek. R Qupl. ex [a r riven

pi eces of eq%?prr"éﬁ{ fao(r;tgt?{] 4]:%%1}:%11: a?é\?\g? |§dr% 11!2 18§s gstg?reg
necessarily kynéedephener senvinde@royidersi va Nqnotph Ameexcaarpl e, Far PBX

whi ch provi d@fa:@;;mnsaﬂer Ha@d'B@éﬂoaeQHﬂn.{‘ﬂed bsbuﬂ:ﬂ%ls H@HEﬁr&Ré(r%@Ot do so

when switched to "n| ht 20 answer". Since dm ni strator not be

awar e of that s ipy 030?%7m Beil; §Wal |?<‘é?‘§)a§%i b@808 PP ctted. 400,00

Anot her net vmwlﬂmmll hahlirmmmblsy Peti | Gay ast G Preyhie 3F apswer
i ndi cation on call conple

I nt R
(VR Ui onifes FoPREyL80R, | 76 oo s, TTHPRA=FRG PBEG I PRI
Swi tcheleI'eImdsnma in Netcassk ofPSTIp. 4I W3 1heneminated | paal dyy exed uded

froma us:é(?s%ts £0x gggﬂ s deﬁﬁéﬁ)ﬂsloq{‘ the theory t hat

t hey were on to provi ormatlo ‘cal | redirection.
Such units are now us@fef oﬁ!qlﬁ'-mtet%% afitept heespensibdes, fonowaver ,

such as VOl Gondifdd . in@idiffion 1£NtRY, Fraceks | B @bl WeBisk) et C.

f L

Calls to | VRs now consune tens of thousands of m nutes of netvvork
resources daFfPRPeFEILIreAtihok? Ai rﬁﬂ’é'sc MRd%i PEed telephone
15 service provider. PBXs are complex parameter driven

pieces of equipment and the lack of answer indication is
not necessarily consistent or intended to deceive. For
example, a PBX which provides an answer indication during
business hours may not do so when switched to “night

20 answer”. Since a PBX administrator may not be aware of
this problem, it is not likely to be corrected.

Another network element that frequently fails
to provide an answer indication on call completion is the
Interactive Voice Response (IVR) - unit which is

25 increasingly used in the modern Public Switched Telephone
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 déily and most 6f'thqse minutes are not billed.
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3- A further source of |lost revenues are calls swi t ched
to other switched tel ephone networks in the PSTN which fail to
provide an YR58 ndication on call conmpl etion. | PFCHEAXMOMR,
indication is provided, the 5 calls cannot be billed or included in

I nter-network rate settlenents, whi<l3 ean |i kewi se |ead to significant
| oss of revenue. The probl em of answer supervision has
been addressed for individual pieces of equipnent such as an 10

aut onormous  pay telepﬁbnéur&bSCT|$nurce nofudiasdd revenuss arepagahls
5,134, 651 whi %Hogéa tcra OofRdst stfitéﬂed %l%ﬂ%%ngsnetworﬂgggn tik tpgmet al .

descri be a met'ha par at us hone cal |l answer superyvision,
capabl e of dewbéphngfal Hwe EEOYLELI oAl of BB nAMIOSFRELIGRd PRt eFRBE i onal

calls, 15 whicghpeaphiey. di fierapt Answ coafédtrdd onsf q:“rma;tmed,Thﬁle
apparatus al so prOV|des confirnmatiqQn t

answered i P acaldgscapratopet Rl %8?I8ﬁnﬁ§cguge€oﬁH|PP£ﬁ§ B%E%ﬁék Fate
1) a tone of sgiteeanbnesientich t canshikéwisonlédd €0 significant tlassnit -

line of a tele one, L |s detected and recei ved back on the
recei ved |inePtaf§¥ 2) audio activity having a non-repetitive
cadence |thdeunuﬂﬂdmonoﬁothnsweuunﬁupemwisaeaeiheSIihesn

of the teleph%ﬁ%reégechbszﬁ i ﬁ%lQEEgrU%3é¢%?M%HEOQRH§1Qﬁy an

t el ephone, as a nob ne, which es an _arrangenent
for deter&Pni mtandmavsesBayg %ﬁkﬁﬂhoﬂﬁﬂeﬁeﬁﬁﬁibﬁﬁltIBf UnitedeStebesa cal |

pl aced to a g'P\éﬁ‘:'%nﬁ:eBe@B@nési‘meéh fssued HoSRRYz Eeraldi sal amflgzs, in
real -tinme as I'T 30 progresses, chagﬁes ngr a coqgleted call as

wel'l as an 9§@courﬂ’1’% &5 Ayerdeicrihe 3 FEHRPT HaRYetP %’é%‘é‘é%d ‘F’E)r

each conpl et eded@phone 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
accountinq arrange@ent for storing charges assessed for
each completed call.
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-4- Al t hough speci alized pieces of equipnment such as
that described by Otiz et al. provide answer supervi sion, there exists
a need for awosbbesis and a system for providing answer ggpayddopfen i N a
switched 5 tel ephone network so that significant revenues are not | ost
as the result of equi pment or networks phich fail to provi de an answer

i ndi cation on call conpletion. ECTS OF THE | NVENTI ON 10

It is an object of the invention to provide a met hod for answer

an obj : h
supervision in a sw t@.ﬂ%ﬂthhe%allze&e&)%EE V\mf aéﬁ&\é’@fq;dl C&E, on.

I sol ating call ed nunbers that fa to pI’OVI
It is a furt®®r ERflectdescrihed n\Pé(nt |Q¥F‘F1Fo et Gllow groxidet ha#swer handl i ng

calls to cal é@bmrmm t’aﬁére exfigts (0 peed dEH@ANadNE¥ERod NAngats on so
that the calls %H% l%toredto det ect ,alodtrafflc on, the call
path even t hBYRF%nT8 S\ﬁe‘:rov A 8at FH $as SHREE ing &,y FYEEChed  he

cal | ed nuitbeteléshone network tsos that as:fgmtflieanﬁbjmtenubst herd Nveit i on to

provi de a mef QP og s payﬁ'gp Evgéﬁ)ﬁg}né&% g,té%ggl f”hﬁiﬁﬁhggﬁgne net wor k

wherei n on de ectTon
channel S|gnn:¢vxpen§nsagéyenayndlcatﬁanQMecaﬂédcammletxnnyn tted into the
common channel 25 signaling network to cancel the call or provide an

answer indication to ensure that the <call is billed in
accordance VWBJEGHSE @FhFHESANCERTIOMe network facilities. B It is

yet & fugher object ok Uae SGHIAN ¢ tne DEAMGRR & SHARIM Ansver

supervision in-a swtched 30 tel'ephone network which I vi dual
calls made methpd nfoRe@RSWRLT JFURGHVISdon plhe r%‘ﬁk"e‘éPQ% gelephone

whet her the sétwdatk vnIledr ikSchpali6li 6 MbRISWRY callebndifiBbiontivdt cal |

conpl eti on. 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 pavload traffic
on the call path, common channel signaling messages may
be generated and transmitted inté the common channel

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

It is yet a further cobject 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 determiné
whether the called number is providing an answer

indication on call completion.
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-5- It is yet a further object of the invention to

provi de a system for answer supervision in a swtched t el ephone net wor k
whi ch permi t s WQI¥8#8nuber s whi ch do not provi de an answeSTFAR%Di on
to be automatically or 5 substantially automatically nonitored to detect

payl oad traffic on the call path ard5te control the call once
payl oad traffic is detected. SUMVARY OF THE | NVENTI ON 10
The invention therefore provides a nmethod of provi di ng answer

supervision for toll caltsisnvet sai ferither obiegteorheetWiANEiCr0)tq n

whi ch term nagk:BGl&QU'aanﬁté:é for llshRe %ﬁ&@s&wndelﬁn aalsipiched
i ndi cati on wh Il 1s conpleted, z. e d by:-

15 moni t§Pﬁ-ﬁ3h%%?mﬁﬁt\i%’é]ﬁn€b1§¥gﬁ’§@h§sI |cﬁll'%e%2§u§'ﬁ’)5rtso Wthhdéjtoect
call control no&'eiﬁ'égﬁae af MsRr irAlidatdek tHohde autumgriesdlef or

i ndi vidual toll cal erja ni pr re S of '

i ndi vi dual toFPbStanEhﬂhf aPPEoIf‘%tiz‘fﬁ'ﬁtX 8’55\{\@?.17%‘35@&8 f and
20 : genelt&hlfﬁgcabn | est cahk pammrandchannebntsmlgnaheng:all mage to
control a toll I ormto t he expected call

pattern. yi‘ ad Lrﬁ#}%ic?nvsz&{ 8:8%% [&rt her provides a systemfor

provi di ng answer superV| sion for toll calls in a switched 25 tel ephone

network (10) igthaiRk r‘.fiwﬁiﬁ' |prrent S relied on to provide an
I ndi honwgen aFtiEC)I ca '

answer indica Is conpleted, char acteri z

e d by: 10 nmeans Ti3s- 4avesyign) Werfﬁﬁﬁt REAGIRE | 2adethed of
conmon channel, é%krga%%ngnéw% é@&érﬁ%l%ncqmmﬁoqmaaaﬂswn §i Qﬁﬁtd:lﬂéh system
of the swi tched_tel ephone network gro ress of rgl vi dual
cal I s havi ng &&Aepbpne neﬁ’é%]égééo) céPrWBHCByteFWen 5119 | @ALtPRHHe 1% ormon
channel Sirgnakldn®d | 6K; pabttide an answer indication when a toll
call is completed, c haracterized by:
15 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 _
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, characterized by:
means (36-42, 80-82) for monitoring at least one
common channel signaling link (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
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- 6- nmeans (56, 80-82) for generating common channel

signaling nessages and transmtting the common channel si gnal i ng
nmessages i nt wa9sesienmon channel signaling network to eefica9eobiee
progress of calls determned by 5 the nmeans for nonitoring to be toll
calls that do not conformto an expﬁcled call pattern. The
nmet hod and the systemin accordance wt the invention t herefore
enabl e  tel ephone service providers to contain revenue | osses due to

no answer 10 indy&atd onge, rogblgj)m ri%tz:‘ n%eﬁ@kgtfﬁlé“ RBaiton chaﬁnel In

accordance with the nethod, si gnal I ng |inks t he comon_ channel

si gnal i ng syStamahing TGSsR9Ry and ttélaé’ﬁﬁ'&ﬁélﬁgtvﬁ}ex aPmnemnrhareel t o track
i ndi vi dual Cﬁibnallngf)r Q@seagestimwl Qﬂh@nnebmﬁbﬂnaéhmélessagﬁammgtorl ng

s 15 acco u nal ni,t or

I ntelligent ng?t, ﬁgT#?ins?ggLf é%%? ?% dA'r @ | ge emmﬁﬂe RY gnal
| i nk noni % or ther me8BPs fpmeftm¢atﬂogc1ngp>toatbe tollaas:b.l&ertbham a | neontrol
nmessages to ﬁiﬁé%‘ S faLped to as an Answer Supervi-sion:
Anal yzer (Asg? H{Fﬁ%% %KB F?deés%aﬁrzegég‘ges to track individual call
progress and det er mi n&hghdrefdodnardisibe isysitem ilon aecerdanceavithel ease
nessage i S regei Vahvedhi8aACh €Rétet¥dd)i Neflable pr@éféphoweﬂe shpbpLyal ,

whi ch may be dependent on condi tions | npl ement ati on. Thi S
process is PE?P PP efCIBI EEHRAS sﬁ@ﬂs?ﬂ rdé’§I P mEo  ERsWer ASA
detects 10 mmwuteiloeasefdomatérﬁmwﬁng:bam agadpwentidi cation has been

provided within the tine | rva pre an. alert _nessage
which it forvards to &R ASSREdatce gbﬁ% ?ﬁ% %&ﬁtrSF%?f’( Inks the " AsA
provi des t hei\SCh80 ceymdn dahanabbutsnghelmab‘l Ssystehudefig a hewttthed nunber .
On recei pt Oi:ei%ﬂ"fcﬁleerr{eﬂma%‘ar’e %ﬁg%&&%ﬁ@%&ﬁemdlvf&&é{f L Jpfroer

i medi ately to I st of nunbers noni t or ed sto
indication P¥egress. cdowgn ghapbel signaling message monltorlng is

15 accomplished in real-time using signal link monitors or
Intelligent Signal Transfer. Points (ISTPs), for example.
The signal link monitors or ISTPs 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 is 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.dall,- including the called number..
On receipt of the alert message, the ASC may add the
called number immediately to a list of numbers to be
monitored, store an indication that a. called number
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-7- failed to return an answer indication, or return a nmessage to
the ASA that no further alerts respecting that nunber are to be
reported. WO099/39518 Al ternatively, the voice path may be RoHFA%YWEO5
using a voice path nonitor (VPM to determ ne whether the voi ce path
for the call is carrying payload traffi-c7 -~ (voice, data or facsimle).
The VPM preferably updates a table at the ASC, indicating the

real -tinme, or near real- time, status of the voice path. | f payl oad

traffic is 10faidpdrtes areture venceapawéer indicaddomay PorceebOLs a
Answer (ANM SASH GK de? f1en@% 31BRELSNY S¥h4 Chhd 10
initiate bill Iﬂ;%ggggg {r:rgyag%rce c‘%f%&r&eol ease. Tge acte?%%ct akéen by the
ASC i s prefer abibegeare itndie inePerted.ryl e base maintained by an

adm ni strator of the syg{tdbnakively, the vdideN®aAPC e} ahen NESitdadat he
cal | ed nunber shoul d be npnitored, i y . di spatch,a nonif.or re}g}i_gest
G §

t
message t 0®anUepBPati BALCS R aRidary ) tPegGEETTiRe Whethex ure
calls nade tovbheecapatrdl merbethde dallt edst ocarryifgi payilogdequrphieid. The
noni toring equi ppent be 2 connegted, to | 00p-b trunk roup
provi ded at %Xglce’ ngﬁ{\%r?(rs qwlﬁﬁ%ﬁodm% ?5?38535%(% ¢ #‘?%%s number ,
or one or tabile abt thesh$Cchindigdtsingajthiee readi-tined. or fkar realdSS may
updat.e transl atjpon t i . S\ i ng ;55% , .Qut
i nbound cal | s%%%ngf hgigg:ﬁ?egi}mr}ﬁ%éé?&gjséwtﬁg%' h Itfh rm%r?l%% o?%#fﬁ%jacﬁi ties.
The noni 10ri mgportedquitpnthe csieecteatho the nSEt #R¥d Fekse i 8 SC&an be

used to det e%gfs%rortm) OEneeaxgea%ot 1R fdentl b4QIPEST €l oriﬁﬂhé@ing .
As di scussed above, when_ payload traffic is 30 deéﬂ%ct ed in the_call path

of a nonitoredWdkrh tneimiddate balling,, OH He¥h LAFSHpTdht | 58LSa%%i on to
control the TheCakltion! Bakés dsylatite AEd hid WreTeehblyedetpimbnsed imea ASC

may instruct -?:'uwer }aggla Itl\llgl'l[.n a{ikne %r{,erétn a%%lSt%fgp Af 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. In accordance with two preferred options, the ASC

may instruct a Virtual Network Element (VNE), which is
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- 8- typically a virtual node in the switched tel ephone net wor k
and a physical node in the comobn channel signaling system to generate
comon chanmwb ssgsmel i ng messages for controlling the péet/icasnééye VNE
may generate 5 an SS7 Answer Message (ANM which it transmits through

the comon channel signaling netwgrk towards an originating end
of the call to ensure that billing for the call comrences.
Alternatively, the VNE may generate and transmt SS7 Rel ease Messages

(REL) towar Gl:g;pla@tahlyhealovmtwl Naidded amd taen Battoge@ndee RipHdife cal
connecti on to cancg the cal) The acti,on tgken I s determ ned by

net wor k adnitfit¥ork: opBAwnd mRRYRifaT t MO9Syl dPpathe| nCoRon  chagmel
The nethod arigmappagatsisstiem, acoor d&nemut hoﬁdnenlEchanm‘eantngnaJtﬁQrgef ore

rovide a rsatil d olling a.s ficant
gou\r/l:e of \r/e\?esﬁlflgeg fg?oggplccﬁgiéis g“ea(f%ﬁ] epﬂ% X C\ﬂ\g{ | gq I‘:%B:?I :EF
DESCRI PTEON a@F S BREwEN(3egdage (ANM) whiehi ri\tertransmm'dsl thovough

expl ai ned bX:h‘@ay Obmmon ©XATRhE1 OMUignadidlg Wﬁ&waﬁe‘ e B8gzal O ad'®

fol |l ow ng draw ngs, wherein emat1 c di agram

of a small °r19|§§|aﬁ-6ﬁ GPdaos‘-\M?%e@aJEJel E‘bh@ﬁéuﬁét \RBPP% pdtinghdfigitng one 25

arrangemnent e cAhalc¥Snt8s smtsahwl@élqprmewm txkby eﬁé}.‘f‘aﬂenVent Ion,
Fig. 2 is a schematic di a% ﬁe?eas§ ggge flow bet wee emants of the
C

STN equi pped™ (HFaRs L & IR BEH (tRvandFe Rt Wown in
Fig. 1 iio \Mmﬁjglaatmgswad s:lemminasim@ eAdpr ofi dhe idald nesnsedtdein ve real -

e e, Ol RELR O cayt..  The BeRigd kndasSie TR GadRg o o

massage flow ase process af “occur gl enent s
: network administrators who maintain the rule base in the
ASsC.

The method and apparatus in accordance with the

15 invention therefore provide a wversatile and effective

means for controlling a significant source of revenue
loss in a switched telephone network.

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 is 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 Flg 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
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-9-

sel ective real -tine node;
nmessage flow WO second phase of the process that occur8¢H

PCT/ CA991 C0070

of an STN in which answer supervision is provided in a

el ements of an STN in which answer supervision is provided in the

sel ective real -ti ne node;

smal |

Fig. 4 is a schematic_di agram of

éoogm

-Fi9%- 5 is a schematic diagramof a

portion of a switched tel ephone network showi ng an alternate

arrangenment of apparatus for_a systemin 10 accordance with the invention;

Fig. 6 is a sefiermst i¥IN tyrwhich EREWSAMSUPCIVHBEPR oASoPTRViARLCHEd @

t el ephone net wat kegioam ¥éh vedin® modelurther arrangenent of apparatus

system in accordance w t&% th%.i nvent i on; [
schemati

for a

is a schematic di agram o9 nesstyeds |

: 5 F
GoiBaroR] o Hesepe, FISH,

7

equi pped withia systssivdnd phasecasfiarthe wprbcéde |ithemnt becusbovemony Fi g.

in which
ti me nod

in a firrst phaprevdfied pmdtesselleativecueslahing rddevent s
whi ch answer supervi si gpl S E’PrQ%Q ded idp@maticSelheabtyg &8l -41 ngudpde
| a% e fml ow '

Fig. 9 is a schematic

€,

5 5o SLEHER3UPSEY 3 OTbrh? ROVISL 1 3080 SELECl pye Lol

i
.8 1s a’sche agram o messageflos(/v

Tam of messa 25 1n"a second phase o

process that Begtiienangfig @ swikshed s lephogen PetwArkh ahewkrg an
super Vi si on i §1ternRE@Vi SeFhndenidift SeCtHdpparheak-t ER Mdesystem in

Fig. 10 is_a schematic diagr of, a smal | portion of a swtched
tel ephonelone?ﬁSPEdaﬁ‘ﬁ%l‘t’Pcf‘rgrhg‘:rp’ﬁ) 1

systemin accordance

answer

15

20

25

30

DYEPELERE facilities to show how t he

further arrangement of apparatus for a system in
accordance with the invention;

Fig. 7 is a schematic diagra;m of message flow
between elements of an STN equipped with a system in
accordance with the invention shown in Fig. 6 in which
answer supervision is provided in a non-selective real-
time mode; |

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 _pi‘ovided in a
selective real-time mode;

Fig. 9 is a schematic diagram of message flow
in a second phase of the process that occurs among
elements of an STN in which answer supervision is
provided in the selective real-time mode;

Fig. 10 is a schematic diagram of a small
portion of a switched t_elephone network including
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;

of an STN in

t he

nce Figité ilshea i srRebabic ohiagdem wfedthéo sgmovi de
SUBSLYL3hobd Of WWiLRRR Rl ARdnRASEL AR SRODERE QA% &

6
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- 10 - Fig. 11 is another schematic di agram showi ng an
arrangenent of apparatus for providing answer supervision bet ween

swi tched t el wolvonssiset wor ks i n the PSTN; and pEI/8A99008070S 2
sinplified schematic diagramof a 5 nessage flow anong el enents of a

gat eway between two STNs in the PSIN for providing answer supervision
for calls fl owi ng through the gateway shown in Fig. 11. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT 10 This invention rel ates

to a method and a Sysﬁ? 11 i@ramaiezdlsr&eﬁawer deaﬁeaﬁléh&m% #h S tched
Tel ephone Net wor Kk S The net hod inval ves the nonitoring of

call set-up ?@‘ﬁ%@%x@ﬁa%@ﬂrﬁw £or: RRRYRIiRgn FBsWer SEP@H‘&WW system
of the STN tisetteiesy &waecnbethexepaww Inei;ﬁorngsmrtmmm agar ecei ved from

a termnating end of cal | befo etermned criteri
respecting the call tf‘ig‘ I%af’?s?l gg™P 1%% p§%b%'fae rfgtF @rfazi" may be,

for xamuessaget iféodehmohgoelezﬁenﬁse afay gadewagyf betweenttwo STNs/Oi ce
path for the ele Cr i y i sed. udi ng a
default tine I?I.Hé?VP%ﬁ fo? Ieor‘}l%lgg ansl&%\g ssa ‘i:lvég-%gkl ‘rs%gelé\:/eg'soefore
t he predet erfiaovdaracthrengh the gafesayi shpwd imtFigadil.one common channel
si gnal i ng nessage may be generated to control the call. The common
channel nal i n an__SS7 _answer_ 25 nessage (ANM
Whichis serRETATLER DESGRAETIQN, QR ASE, PERFERNED EMHDTERT | o or dor 1o

commenceebi | 1ing, or GhisReheastion reYageages a4REbihsdYyake §e§5}sﬁé?a bot h

di t d | - th ] | d thys
Ler mi nat | ng S0 R 14ing, 20HoF » SHRERES 197 Tt o bECRSH | FELREP on

Many 30 optNemwrkr e(SENi. ablThef atetthuya eimwdivegs t hhei mosvitbetingn of  an

STN. A Tew exanpLes 9 384000 Qi Medde86E+Pel commBE! “Mannel
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 wmessage may be an 8S7 answer

25 message (BNM) which is sent in an originating direction

of the call in order to commence billing, or S87 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.



WO 99/ 39518 PCTI CA99/ 00070

- 11 - Fig. 1 is. a schematic diagramof a small portion
of an STN equi pped with conponents of a systemin accordance wth the
i nventi on. WOIBSI8, general ly indicated by referen®CTI@APR| udes
a plurality of 5 switching nodes comonly referred to as Swtching
Points (SPs). For purposes of clarity,-agnl wtw SPs 12 and 14 are

i I'lustrated. As is well understood in the art, each SP 12, 14 has a

| ine side to which subscri ber equi pnent is connected and a trunk side

for connecting 10 eachs‘ﬂD 12, i34 w0 sthematis ididdmametadria shall
b b tel e f
Thter-svitch PRFERRE 10 ot SABBER RALR  bOfinghlife s S Lisydtelfarh
Branch Exchangec¢RB§ce0 wittinch ther vdavanbienness The pfBE segengr@llexanpl e,
ded h h PBX
| s regarde 'Exa&{,‘gaﬁ]& 'ﬁ;‘?ctruﬁi «%F'Slotf, gg%muh%sas aa”%lhﬁ:raﬁ@ B

20 is connecte a voi ce trunk group 22
which may 5 swétching exnafies, aom@m%yRaf-’efﬁmf fake (B®) Y¥igfbing

group; a Privahenfat espd) erf@é@ b dsbE UBE @1wB Q) anly teioTEmEs al ogue
voi ce trunk group such as, a of _20 are . we known H}let he

art . 14s axe V\A‘-:Hu%m ‘00d 8¢ it r‘G?P%f uphereERPd gips €
acconpl i shed Hgtpgeackes®r a2¢ 54 ghabki ag limewsidecaroowiich subsdweibead to as

a Conmmon Channel ., Si | i,ng st

channel signaf PR %@Eeﬁzé%(rﬁ;%:tte& c??'llg useﬁuﬁlél\%l é%afflg% %s/hr% &%“F%?SS?)
The SS7 10 peatbcsP h2povidldw fqtthe(raISIPscont tbe nmetwarkng Rnswpseriber call
contr ol messagesophsnd I ASM [GthdMela YIHd Mine sildeller Rl woen B8 12,

14. For the sa cy an I n order to conserve Si gnal I ng
links, Signal ingeTrawitehr 3orupkiif s dntercomnects ar 8Pasker tH1ink the SPs

in an STN PrI@a’QéOﬁkQﬁcﬁekkéﬂaﬁ¢é y{PEX)e 28T R idhe sga&ra;%rsala Yoé Tredrged
in redundant nmated pairs , Each STP .24 connectfed to

each SP 12, 1@r51§u.§e§, gﬁ%qlq?baqu 3§ regar ed 1ih %ge archltecture o
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 example, a Basic Rate Interface (BRI) trunk
group; a Private Rate Interface (PRI) trunk group or a
simple analogue voice trunk group such as a DSO, all of

20 which are well known in the art. -
As is well understood, control of the STN 10 is

accomplished using a separate signaling network commonly
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 SS7
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 is
connected to each SP 12, 14 by a signaling link 28, 30,
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- 12 - 32 and 34. The signaling |links 28-34 are "A |inks" as |s--
wel | understood in the art. In the system shown in Fig. 1,
each signavopssesis |ink 28-34 is coupled to a signal |indci@ejosure (M 36,
5 38, 40 and 42 respectively. The nonitors 36-42 are avai l abl e
from GN NETTEST of Br[err]ndby, Denmejk,_and other manuf act urers.
Each nonitor 36-42 is capable of capturing a conmon channel
signaling nessage at the bit- | evel in real-time and copying any

- desired rree%aeedt #R¢ 1Phe 1 8i gh U 0RETIIARE 88S8ingtd OV 1indd¥ Ydgls tO
acconpl i sh I n accordance with this enbodi nent of the invention

t he noni tor”“eel§6“3§eﬁ?*e°%ri‘ﬁ’e&h€da5§ data links 44 to a data network 46.
The data network 46 mmythe 8sykteml showaA in Figlwark ddoN)sighaliigey Area

Net wor k ( or, ot her t abl e dat Dat a,_].i nks 44 are,
for exarrpV\@N)nk zé@ée ?ﬁkesgv\t?cﬁ S @?IWIW%E%Q@%QT%' '
Qt her cbnp@Bent 40 ofankihe4%y9ftesmechlueby)r danthe " moniitolrs t B&-42 n\amet i on

include ang aéggﬂ%at t %e@fi sk sz, f\“@ié&&ﬂ:{yddfgbe“i@{a‘ili 5%1-1'& KQW.se

connected to t net wor ata nswer
Super vi si Omanufa@w;efﬁ.r er (ARch 521n¢ls1‘%9rs@5rréﬁneci%d Fépdhla netfwor k 46

by a data Idaal&u?ﬂn% hﬂ@h CAHRABE N 1ghal I8y SKELS %%é Nat th@Cgqtdance with
t he preferred enhodi nent t he inventi.on is.,a Virtual Network El enent

(VNE) 56. 1eYRd ‘G‘NE@G“%'H’-ES ang; SopYHBEi At IFSiTRE MRFEAGROTYPE a virtual
node i Bothe&o a PHYdé@ined aiepsltmacabnnodelnn e rCCho s yedampdfi shhe

e 8 ol s Sfonid WS R5g SRBRRSAER, LP cldnyeplie 24, 20
known “i n-trteearmmltﬁhre S’NE%ESarrs wnnpr:eéeré:tyl ydatms slimiesl 44 t&C8 poi-nt
‘égge int '&%ta”ﬁ%’é%i‘k 46. ”’Hﬁrﬁe’ ‘éfa%lg__;f ‘f%t%?ﬁ RE ndPbd S ?%%ﬁ”‘%\‘?c ad Point
e reserved for e IS al SO cOhnecte
: N Network (LAN), ‘a Wide Area Network (WAN) or any -other .
15 - suitable data network. Data links 44 are, for 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 is 1likewise connected to the data -
20 network 46 by a data --1link 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 T
network. The VNE 56 is 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 -
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- 13 - data network 46 by a data |ink 58 which may be, for exanpl e,
a TCP/IP or an Ethernet I|ink. This systemin accordance Wi t h
the inventi onWO93PHBt her includes Voice Path Mnitors TENEMY? 64 5
avai | abl e, for exanple, from Sentry Tel ecom of Vancouver, BC, Canada.

The VPM 62 is connected to a | oop-back-t¥3unk group 66 havi ng opposite
ends which are connected to the trunk side of SP 14, as will be

expl ai ned below in nore detail. The VPM 64 is connected to t he

| nter-switch datat metogkodp & ugi ndake | ildmky B8t HaRi¢hcFddesPd DA% al

Cross- CO”““%&Q&‘&E?@ feplast oécﬁﬁsﬁtﬁ%ﬁhé'@'lnﬂi erface (TAD), in a
known manner . w || be understood ersons %H ed in t art, the

VPM 62 may al so be %eﬁi’%‘ae”ﬁolf‘hea‘i‘? S o €3 Js?\é?fgﬁr%’ hi gh
15 inpedanceshrtNge davicdadesot vdiaest r aael) . MoHicowBM 62VPM) 62, odhnect ed

to the data netwp dtaI|r< 68 i to the
data networ k #%2 biéag%/’a for 19 afnr?ﬁnegg BREYi ggﬁ%génagﬁcg&‘?ﬁﬁe&&' _
conponents of BcheCanac_izsyst'.Ehn |Wm&a)n¢a_rwanmtthdt he anvesrthacki trurbde
expl ai ned 20 8{:§W6¥V' il%l;[r? eéﬁ&?&‘iéé’ i witerd &Y donnected to the AS

t I1sTknowh that two

di scussed aboV& ) particul ar conponents of the STN
10 are princi pahhi sider e§p&FEsithl e apowifldi henPARI3INGHE Relasvidy MR cati on

on cal | cgapheiion. rfiBOSEM iy CQgpQﬂﬁﬂie%t%He the thRX 2Rtandswbtcian
Interactive Voice Response (IVR) unit h% | VR ,72 has ]%radl t_JL onal |y
|

been excuk®d EEBRKpEEPME A é’ﬁlgﬁsv%rllnk Thathati drludsss& i

originally degirgggdcainéct (DRES WehH @l erewt Actegy oDigh il abhbenfack cal |
di stribution

ervices. .The uses of_the AYR h o] I cally in
30 the rmderr{TﬁgiN inng (9 BaPEeRy fo sa""vlarl e?é %d%r%@?éﬁctq%
i ncl udi ng voi persanls dkicslied | énstohe ant, theorVied c52 amaYot Rdpot y?fp%s of
interactive call BLOCESS{Ndthe tHIRKUSErOhp ! MRS BiPPLESERENERRY thpMpands

of m nutes of
15 impedance bridge device (not illustrated). The VPM 62 is

connected to the data network by data link 68 and the
VPM 64 is connected to the data network 46 by data
1ink 70. The function of each of the components of the

system in accordance with the invention will be explained

20 below with reference to Figs. 2, 3 and 4. Ny
As discussed above, it 1is known that two
particular components of the STN 10 are principally
responsible for failing to provide answer indication on.
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
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- 14 - network resource usage daily and that network resource

usage is often unbillable. - For exanple, it is not unconmmon
practice to wbbsassis VR 73 to the PBX 20. The | VR 73 wex/dagemberd as a
hol di ng dock for calls directed 5 to the PBX 20. If a call is received
at the PBX 20 and there is no capagigy to handle the call (all agents
are busy, for exanple) the call may be passed to the IVR 73 wi t hout
provi ding an answer indication to the network. Only after an agent

becones avai habhérk Orégcsmsi heagbe gh@1galdndanchdhenedlbrk s rekapster red to
the agent is an ﬁge?' ndi czilrlla??g provided to the network even though

networ k cir cBPE%® cd’tsr yP héRBy §-havd PeehX8RREBI edtt 157 gROFmNy
m-nut es. uncommon piysitieres té naddcanr AYRC23 Wiot [thet hEBX i2ovent tee 15

t at | t f
supporl a1 | 173 g osed! gbTR SRILAIOABES Bor cmnSHPBNAELED | 1,
"non-sel €&t i Yo tbal PBXn&U If aaswellsiperecsived wat chher BBK 028 ahd
broadest andg Aéi CQé(eﬁé’ﬂ&lQuEhé egyii e?af‘l péb’éﬁ’{é té(r%f hVPMS

64 20 strateg cal%/ eST to nonitor int
trunks 18. busy, for exarqn e2 V\‘Ba]d- sq‘%ll??lléﬂs%%eﬁ%tt’éedi[%r% of

m%'slsage fl OMithdht ﬁﬁroﬁ@[ﬁlj aaN Ialih@ﬂe.ﬁ.e'leﬁtl'cﬁelofﬁeéﬂcttﬁ%Sngtwork. )
I mp ement at i (0] e Inventi o n the ex shown I n I g , t he
AR 342

subscri ber t e 620 2 gSRE \PBFPIES, oRVaL ctP sEROnth e £ EhR ok
signal tX0thealSP aRdwhilzh callr dspohdsnstdrrea dial theneagent hassudscri ber -

unber 1 NoE3RREbOAR R 1R (R SUIRITAS  On BleliekC Vhsl RO 1,

recogni zes thetventbeirgyigsr cqueging othey qadil may heael bead cesuplelt by

preparing anféplﬂd@ AYd-8ss Message (IAM in SS7 format. . The SP 12
forwards the | AM over signaling link 28 (see Fig. 1) to the STP 24.
En : Systems™ in ‘Taccordance 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. 1In 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 usirig telephone 16 dials a long 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
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- 15 - route to the STP 24, the I|AM passes through the
nonitor 36 which captures a bit-1level copy of the | AM which is store

in a menory oWAMWB%8nitor 36.  The STP 24 exani nes the"ﬂé@ﬁ%?&?"f’on
Poi nt Code (DPC) of the 5 | AM and uses translation tables to determ ne that
the I AM shoul d be forwarded to SP-4145 4t wll be understood by

those skilled in the art that there nay be ot her SPs | ocat ed bet ween SP
12 and SP 14, but for the sake of inplicity of exanple only these two
SPs are shownroute 1bo t hbeneSAPi Ad, thbermﬁﬁt‘for P sesandiinoyghhe tdepy of
:[A\g,i 48, | AM Oﬁgﬁi@oldaé@ l«whi‘gh‘léabgu}:@g ?;ﬁ%gﬁ%&@éf é@?ﬁln%@nthQ 1AM the

messages are Wbb@ésé-ﬁt eﬁtw%oﬁpd ih ﬁ‘@§‘°§Md ofcpthe fﬁmjﬁé’é"sé”&es arTéle

represent ed bsTﬂaﬁheéxbmﬂ@és th¥® beecCinhtDdn PoihbecbAl aDPEP &4, tiee SP 14
checks the availabilit

f LLank g1 oup 2 1
whi ch EE:on tgn%ﬂ'l%/. Oﬁq%%lﬁgxtggyer °K nd 2 rﬁ%ﬁ%ﬁ ﬁ-é-éese_[%}f![ ﬁat )a

trunk menber gRoaldi bebferwardedetcabP béi ngIﬂ:eMleObaJparsdurswodrrwan SS7
R Con oD EhEapT319Teh T 1R art! hailPrhdee G 40 DU AN 00

the ACMto th f conpl etrng for
t runk al | doaateds b(erweeshcﬁm)lma&@db(s@n lﬁadéwih fhe p‘ﬂtﬁ:e§§k€ Of

fol lowi ng br ogegiyf £oy el be KEQU1Y bhty Sthese ABudNSpACHESD craghses &fr ough

t he nonitor he nmonitor 36 forwards

the copy ®9 thbeA@Iﬂa&Félﬂedatt&e m°n(9rét°\?60|3I§ 4"&‘?3{1@1‘{% AR 48°PY Phe TRSA 48 s

preferably a zam Bi8h- 5Pagta COKIL! EONtIEStd@Itd mdthwrdalas neiavok t6 by a
data link 50 %ﬁedescr{%ed above. 30 On receipt of the copy of the

| AM fromthe T 36, the ASA 48 wote an entry in a call trace
table (not illustrated)Inefbygdi 2gande the gdiagrangs Pehiith folCowe. (S3FC), the

Sl L Px?liegtsag(e)ge é:PePC)rer}Jé%egtre(&Ui Iby_ solid 1lines and TCP/IP
15 messages are represented by dashed lines. On receipt of
the IAM at SP 14, the SP 14 checks the availability of
trunk members in trunk group 22 (see Fig. 1) which
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



WD 9939518 PCT/ CA99WD007 .

- 16 - | dentification Code (CIC), the called nunber for the cal |,
atime of receipt of the IAM and a call status, which is set to "call
setup”, or twed%nssrs On receipt of the ACM the ASA 48pgpeasd/isgroCPC,
DPC and CICto_ | ocate 5 the table entry for the call and updates t he call
st at us in the call trace table o "address conpl ete”

Meanwhi | e, the PBX on receiving noti fication of the call over trunk 22
fromthe SP 14 applies a ringing signal which is transmtted over the
voi ce path teqdhes AlbatIdASCELET (éf&)eph‘%ﬁ% 1§alle&-h‘%mnﬁde'?:9' 23S gRa!

i kewi se causes a_tel ephone extensjaon jé{see . to ring. When
t el ephone ex®ahki off FiMesOinLRELLBt Phe 1:I1’|§X rt Lﬂ@ﬁ’s a Cab}-f StREVUS: ngi ng

signal but fwhiechtis mwnﬁée“aamnsmp" ot relicatiiken t enSPeddipt &g Wi ll be

under st ood b th 1 or .provi di ng an
answer g@?’ong% Jé#éi fﬁp‘bﬁeﬁ é)%c’o;ﬁge??‘i?té/ﬂgn {)? C(]-JgF?E?lk °
group 22,5 F| the 1§cah|.‘se3derttry:(fure(thd hxallIB)ﬁnao updatbe the ERl14statvdter the
PBX 20 ceasgs | NgyL00€, tabt]_ﬁcoqyoer sag&? s éjat P&égggéﬁr or -

|

facsiml e transfer can occur over the voice esta bet ween
the PBX 20 Meanwhiilene thep RBX 09y negedyiogenobisieatioroueh the &FNL10 is

not -i nfor medgggat t&ﬁﬁk%@' fl?.}éﬁ kggn @F'SI’\W@? lies a rlnglnqs' 8fgn&l) answer
i ndication is nat received | 1S not

he ca
initiated. "BRhelds ﬁﬁ%ﬁ‘ﬁq"rﬁte%s@vﬁ pé?l}%dl‘g%*lqey B3R neC eakherecor d
in the 10 cahbsdridsesr t gblephodairiely earde sedfghgt Eigiall thiaekise table,

of 2 cal | i AU 085 COMHES: <xCEgar" 20 faeeoBRST AL e BR8N oh the
copy of the wmnmézihonteeeeuteadwn Thnritanswereldaptbd PBRe28i tuensal |
?ﬁ% gfval, t he théf !?'tﬂ%lﬁa%g gr%t:a rffﬁg%g \%ﬁ:ﬁ %thggwwards to
the ASC 52. indication to SP 14. As will be understood by those
2 < 15 skilled in the art, the mechanism for providing an answer
- indication depends upon the type of facility (voice trunk
‘group 22, Fig. 1) used to connect the PBX 20 to the
SP 14, After the PBX 20 ceases the ringing tomne,
conversation, data transfer or facsimile transfer can
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. '



W 9939518 - PCT/ CA991 0007

- 17 - It should be understood that although the ASA 48
and the ASC 52 are described and illustrated as separate entiti t he
functional i t yWOr9%8%% rmay be i npl enented on a single comdt Lﬁrfwgﬁﬁd&?f orm
or on any 5 nunber of conputing platfornms. The inportant factor is

t hat enough conputing resources are preflékably avail abl e to i npl enent
the functionality on a real-tine basis. On recei pt of the

al ert nmessage, the ASC 52 preferably consults a rule base%ot
i|lustrated) using 10 Ithe sbeuildd henbhdesstredr nthat wetihaudyy the

prescribed rogt gRAt thtes agtefgonegre f @esctilbed Cahlied 11ngkRated aBhe
structure an uncti onal | ty.of such a ul e base .i s wel_| under s ood I t-

may be used tBePR¥RHY EEAGIASnet WRE K unCteH EYsulh a82E 1{AY 72° for
exanple, to fi'ﬂﬁlé:@éhtléii Yht ROUS iy i dbﬁguﬁﬂngnwzajtfbmlbcadn oon alnty t he

exanpl e the ¢ numnbe t t t
rul e base %ndn%eﬁsﬁgSgoPgﬁb %%rgﬁﬁlé%’f%sprofﬁ ﬁﬁ)orltg&@ ﬂs&gér \t}I%SI on by
defaul t. The #k&:5@ncoglseqompitingexeesmpres axe taméerarbllx savmiiable hat i s

mai nt ai ned us%hﬁ%a@érﬁ%@%génﬁﬁggggngiﬁgir’g,ﬁ}tgcy&\g_ertlhléebgggg network 46

fromthe eterm at volce payload traffic
has been detected on ClGb (@egeiply tafe tirw @ertrmegﬁge, thes it LDy

preparing a dg &ﬁﬁ?ﬁecm&f'tét af Qpuer $ase  (MEriAif NAlEN kuglfhg O t he
VNE 56 instrucCtin € VNE 56 25 to_prepare an_answer rresswg%?‘i(ﬁlbl\gq]and

transmit he Al Cal]{%i t gnkgr 150 | dek eVPEtheE @Rt e VNE

56 prepar egedtméM Uss Ngd@E DA  afbrOPGeNd caXlldd prmmmad by Thethe
ASC 52. The ANM is tra

ted . gver lin k .59 STP
24 which foPfREPEEYTE h@ndAEI}WC HORRGH BT nﬁﬁigﬁo? %é‘le aégrmlns twoérl
copi es the ANihdedstoadsni tIx maythe cged tto t hermBA 48 krQwiy e@@tvmrlof t he

ANM the SP 1 ni t es _bi th al cakl after
permtted to%]'?lél?rrlr#na%dcq‘lﬁs a%%on%n{ncg' vv??ﬁ éx‘.’lmp-lilhée' 2ol Findfse

15 without providing an answer indication. In the example
shown in Fig. 2, the 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
VPM 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, 1In responsé 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 r_eceipt of the ANM, the SP 12
initiates billing for the call. The call is thereafter

permitted to terminate in accordance with normal
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- 18 - procedures. It should be understood that although in the
exanpl es descri bed above and bel ow, the VPM 64 automatical ly
transmts stwiopgésagiges whi ch occur in each Voi ce truncteashneh’sC
channel) it nonitors, the VPM 64 5 could also be polled by the ASC 52 to
determ ne on denmand the state of_agg voi ce trunk being nonitored.

In the exanple shown in Fig. 2, the subScriber t el ephone 16 is
eventual | y placed on-hook which pronpts the SP 12 to send a rel ease

(REL) IMessagerfudfuresqnalrknend@ia bokurgl 240068 khabl b1 £AGLEY Y Gie moni tor
36 as it proceeds to orward nessage

to SP 14 ancE*§mPLesy et HPASTibGR| eabeveonptde @RICH:/to the STYEMA4 |n the

XeéaAnZ ;3 nreon téi'tﬂ:dmitllhfﬁﬂ.lngtf@ﬁﬂﬁiﬁB dthte chaﬁ@as Q%\l%ﬂi%&@h—r f@sielt&tg lthe
rece t. of .t ssa e refera el et es
the call ol‘l"’aut’?o t9s @gy rgﬁ gf’t afr%:e MOFHEPEE 7 ¢ r Y% 61

respecti rig tdfmilcballjso bté\hpolléé B¥lthe Py S2i tor deteymilne on ddémarl i S no

correspondi a y discarded. It .is

| mportant, %\A/e\a/slé:ra at cb S‘?Oeis&?ﬁ%% %&ﬁt&resos%lg%;s € routinely forwarded

to the ASA 48 so ﬁhathéapxemnh$chhm | Biged2 duthegsebst¢ridemp are

del eted fromdgnea @ 16 36 dAllltRalh9 PIACLASRIH-HISk whidH €5E ages for
. call setups vjtl% , for exarrpae ¥ because the c%lll edeélu?ﬁ%%sl S busy.

" In the nmeantihfe SR H@ 2"39 sspd 2 rel@aggr REL} hEespage e afbgnamsligh
noni tor 136. 1ink MBNi ¥RIcIS6 isi Sbipr ebpiall Yoy PLRer amgEictord @6 i ggorig RLC

d I el C t When the SP
15 ecer ves REREE #os EaBe TPt 20t acl b, 2k FOEVARQR ol (RET, MRARERI 10 ¢ he
call. 30 ° to SP l&ebedt SPeldealetiirne anReckeasmepeCommsleire WRLC) ncwe be
expl ai ned widdp gl er ege i Fhdsne hdNdefle nSRLEEL X8 rorwafll- LI answer

supervi sion begins with a process term nat’i ng nunbers that do
nhot pr ovi de cop¥weof the REL message to the ASA 48. On recelpt of the

" 15 . ANM message, the ASA 48 preferably deletes the call

" record from its call trace table to free resources

respecting that call. When the REL message is received,
there is no corresponding call record, so the message is

- simply discarded. It is important, however, that copies

20 of REL messages be routinely forwarded to the ASA 48 so

that calls which are released during call setup are
deleted from the call trace table, to avoid spurious

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

nessages 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
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- 19 - supervision are identified, and after a nunber is

. identified calls to that nunber are routed over nonitored facilities.
Adj ust ments t QVQE¥/39818t i ng tables to route t he cal | s over PRHRAYAITY
facilities may be an automated, 5 substantially real-tinme process or an
adm ni strative process in which off-19 nre deci sions are nade respecting
whether calls to a given nunber should be nonitored. The
deci si on- maki ng process may al so include a step of determ ni ng what

treatnent, ifsapyrvishicor d & applendd fiiedl0 apdl | @ftegquipmawmberrhatis fail s
to provi de I pdi o] ; hown
28en utgisf:lvft{) calls ' ¢abk ﬂgm?gr are outec%rb é(}gkrﬁ'é&‘v\lﬁrﬂgrpe

in Fig. 3, the's tel ephon hich alerts
SP 12 to appil/itnaesm aIAthléﬁ@en'f-% tphSP sm*émsbeta%lem 8. routphe 15

subscriber dighs LhE18UGPEF RoPE O 20008 iMiieEh ridlyeHeS an adiRmetdd)at a

| ong di stance comruni cation is re uest ed. The SP 12,  as descrl bed
above, forhul gWRstaptiddy Avea "t\?of?iechPFgc?ﬁ‘?wa?Heda‘? hr 3E P for k to
the SP.14.  pr&ééss PLACKARICHY ofifotends deeidtensi hed abkale méspedtimg?0

nmoni tor 36 co the M and t ssa AS 48...The ASA
48 wites a cﬁg?glg ctaq I gg.v&ndrﬁ g]ﬁ?gig l%? If‘?%’(‘:%o ) e Tglr?d
periodically dseﬂsim-méie.rrgecgm(bcess tmadet elsdneimbiudeer an StNM orofan REL
Tossage has P8EPerminiREINAL Al NUESEly RN o AlopiatPicr Y

2-3 25 mnutes e marg éaf et ‘t he ASA sen al ert
message t10 AScakled anuwm@t nt Eh@él Sé#-b-ﬁe %p Dproyidet PEssARSYEE sent
to the ASC 52;}L§ipseigsably an editable variable and is a matter of
adm ni strative pr ef er ence. On receipt of the alert

nmessage, the ASC 52 In c\‘%%k%x%ecﬂlf‘%ﬂ‘ ntoBES aghi ndte | TS PHase to
det er ni ne whetbBgephbite CH4 | @8 ntaken icffxhivownwiiictberalfeatts SPwh2chta cal |

treatment 1s alrfady prgla(.: Ibtone tlcf ttrﬁ% subscriber’s line. The

15 subscriber dials the number 1-NNX-NXX-XXXX which alerts
SP 12 that a long distance communication is requested.
The SP 12, as described above, formulates an SS7 IAM
which is forwarded through the 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 message 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 is 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
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- 20 - nunber is not on the nonitored list, the ASC may send a
nonitor request to an QOperations Support System (OSS) 76. On recei pt,
of the noni twomsssuest, the OSS 76 nmay be enabl ed to apé&feRbdediel vV
update translations in the SP 14 5 to route future calls to the dialled
nunber (i.e. the nunber of the PBX,g0) over the |oop-back trunk group
66 so that future calls to that nunber can be nonitored. Anot her
alternative is that nonitor request nessages sent to the OSS 76 are

routed to a@maabé!-erlssmr ‘GnSthié %nx%@ﬂ‘hal stkd} Oli:hlé'hﬁsﬁaha§ %eﬂﬁc'as' on
based on the ca an%/: ot her. available information, as to

whet her “E’&I"Itgrt Seﬂﬂﬁsmu‘fﬂ)e?ns lﬁé‘snﬁﬁF’PSFEdSYStem (0Ss) 76." |y the
exanpl e shown lfed'e:gat 3 of heheSﬁoﬁﬁtos requesth| ethd cossitDerehagalbley updat e

transl ation | es r t ble ar at ed,

whi ch may b&™ a%'i § %%P] "@? m }%ﬁ% g?%g%é\?e x}%q S‘?% ?ﬁfqu

entered 5i ntcarrounmaf@tumegell%letbendlhﬁg dmlledatnmlker (1peoc¢dtler es.

Subsequent | yupkRe o £C e PB?{ 28" Bl Gnd oloop-ﬁa-,%rq %&@cwdance
ove Wt

wi th normal procedures, wer e descr.ibe ference to
Fig. 2. so that f%t‘é’&:oﬁﬂlbﬁaé:@ dihath| Runlg i c £ e bRe trR tefred.
provi di ng a@&whewa@wtﬁamé N theitt ebadebel epREESt mes Identl S

schemati cal | | us in Fi descri bed ahove, all
calls to be ’%/Pom Sr eésg arias’fﬁer ”?g‘tegup«‘éf’w 8Pon3BFYEET o FUREHKFSTOM fyi ng
transl attbon adahthéstrator whonmmakes weldediziun ibaddie et the tdaltledncom ng
calls to 29 ;@g ( ag Y t.he back

trunk group cohnect%l?i§J 142‘}.%1%%8 %ﬁ&éﬁﬂé@%rﬁ) s ' é'J(%Inq-'%gur ed as a
virtual sw ceflsgtaotie inumber isboplabk menitouede group 66. If so, all SS7

nmessages related to Cghl gne exhfii&dsRYRR gﬁeﬂaombagget bdRk7g@rqup 66 are
sent to t he VNE 56. This. permts to control answer
' enabled to automatically update translation tables in _

15 SP 14. The translation tables are updated, which may be
: accomplished dynamically or update ' requests may be

"entered in an ‘update queue depending on network
procedures. . Subsequently, the call is permitted to
terminate in accordance with normal procedures, which.

- 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 is 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
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- 21 - supervi sion for those calls wthout input fromthe ASA 48

or the ASC 52, if desired. In the exanpl e shown_in Fi t he
subscriber  WQ@®Wone 16 is taken of f-hook, which alerts PREC én’-’%f%’oto 5
apply a dial tone to the |ine of subscriber telephone 16. The

subscri ber at telephone 16 dials £h2l fiunber 1- NNX- NXX- XXXX.  Thi s
pronpts SP 12 to create an | AM which is forwarded to STP 24 over
signaling link 28 (see Fig. 1). The STP 24 forwards the |AMto SP 14

over 10 signaupegvikiok 80r those \¢alls pethowdedspysdirey thaolder 48

skilled in th ot Rat 69pi £6 fsildaRy.| AM are captured by the nonitors
36, 40 and fo(ri)V\I/ZE: edﬂtgo tﬁp ASA 48. Nei t her of these steg‘g?are shown

for the purposes of clafpt§he exanpleshous jnyFid. fogFRfSYPEET1RBRs U t

a table of J&le&@hboaedlgua@ﬁéﬁ dmthoiikow)uamdadeseardnéhspmezsages i f
the call ed _nunber, appears in th rQara to_log the
messages i A i PR P tdﬂ'éi'etf’ﬁﬁlg agne l“éFes CFC%(?\?% WIaPHERe' 2. _
Referri-ng agaithd 0 Fufscéiban r atei ptebdphdne 2(5 | AMa1SP ITheconyuiberits

NG 300K ar e (o T-REfe g [ AntR, RS g T8 B Brofte| O AT

set  associwitieth vist rfqmrld@dptl@a(ﬂIPt zenr@vgrm&pgeelmgt dnkc28 (see
si gnaling ”Es%f%f/ls 1t)0 th@nféO' EEPCQ&*G £rwiBs56the  TAR 250 %i» b4 t beeefore
formul ates an

| AM the WQE %anaélfl@gabﬂg/nk 320reat1és willcope uqfi"%ﬁ%mq!é’ec ¥d
whi ch detai | Sskllléd”'flw waki apti ﬂh&hecéﬂéétwm e quM anel @lapahrag bynber

cal | ed nunber, dti C exa The

VNE 56 then rrdih# |“E’§nttl?§sl R%r ?&m"ﬁ "ff&FdeéoC{ aﬁg thggbgff The
Cl C nust al so d théséi ateps are isithwmt fomn bhppcmmpmsasd of chardbyber of
the loop-back o, LEUNEEOrQUP 8 SEiaGHatNes b RBHALE: SandidigiheckAM to

15 monitored numbers (not shown) and discard the messages if

is forwarded to t he VNE. 56. cei ggﬁof t he

the called number appears in the table, or may be
programmed to log the messages in its call trace table as
described above.
Referring again to Fig. 4, on receipt of the
20 IAM, SP 14 consults its translation tables and determines
that inbound calls for the number NXX-XXXX are to be
routed to the loop-back trunk group 66. A 1link set
associated with the loop-back trunk group 66 routes CCS
signaling messages to the point code of VNE 56. The
25 SP 14 therefore formulates an IAM which is forwarded to
the VNE 56. On receipt of the IAM, the VNE 56 preferably
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 loop-back
trunk group 66 seized by SP 14 before sending the IAM to
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- 22 - the VNE 56. This is nost readily acconplished by
sequentially nunbering opposite ends of each nenber of t he | oop- back

trunk group Wwbogosesig t he | oop-back trunk group 66 is ££99/00070
provi si oned, the VNE 56 sinply 5 increnents the Cl C by one and

returns the IAMto the SP 14. This,gauses the SP 14 to seize an
opposite end of the trunk menber i f | oop-back trunk group 66, which
conpletes a voice circuit over a nmenber in the | oop-back trunk group

66. 10 ecel phy, 3 Of h M. f V : 4
exam nes thetl%erurygﬂzgrsgﬁp Zzi%fchi%:oﬁrr%gﬁs :;[eﬁéﬁ X %Igc?rﬁoph;}ﬁ?%e bgP 14 and
det er mi nes tIRguentipadyc AYAPRLYNGo ORPESHte endsheofappch member off t he cal |

i's ther ef or el Y6656k dI0 trunk hgrBBY €6. andran+ACM Imgsagekl Shghur ned to
the VNE 56. 15 The VNE 56 ecorgs taﬁe ACMin its CTR _ transposes the

poi nt codes HXR RE CI*5 as TH8SCr | HRF HOPE%and e ur N9E 56 ¢ 1RimRIW nessage
to the 5SP ikkremenBs lthe fOICUbgt &he aand reeursspaheé NTAMCYboWHHEh i S
forwarded t STR, 24 h P forwards the A(%/Ito he. SP 12.
Once agai n, %lt{q 0 vgmhf‘f" %‘g Fé?)spa?ﬁe%fsfcl)ﬂt ﬁ%sge%ﬁl FROPRTHE a"ﬂét at copi es
of the ACM dthe céptnkedudmberthe ikbnilpopsbaick 3guakd groupobéar dddcho t he ASA

48, 1t wil Icg.@%ttas tap%&eEt cs'fi._l_!?@ﬁit o ﬁi"ﬁg : 4 o e 5%:}&-1»%%%4’ and

vi ce versa, hr oug P 24, a 'S 1S not ustrated for
25 clarity.trunk group 66.(n receipt of the ACMat the SP 12, the voice

circuit 1@l location ispgonpéfdipot RMNQivhae appMi edrbR aVNE 56,eXtgENgigon 78
(Fig. 1) at PBX.,20 travels bﬁck overzih . . . voice circuit_to.the
subscri ber t¥AEIREAe F1E. tEYnk group V@é’rfﬂ't HEPTREETs 118 APS 20 tner ed,

t he PBX 20 the ts® Mm4nadrels ddtermimgisndhatgidl Hag chpecitgt mmdqep_an
anerer |0, 5l QR SRt PSP, e P Sorvariel b cor

' the PBX 20 and an ACM message is returned to the VNE 56.

15 The VNE 56 records the ACM in its CTR, transposes the

‘point codes and the CIC as described above 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

" 6f 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
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- 23 - to take one of two actions. The VNE 56 either waits a
predeterm ned period of tinmg, say 20 seconds, or i medi at el
begi ns pol | i nYWQ89SIPM 62 to det er ni ne whet her payl oad t r BSF AL
commenced on the nmenber of 5 the |oop-back trunk 66 being used for

the call connection. In this exanpt®,-the query sent to VPM 62
returns a response that the CIC identifies a trunk nenber on whi ch
voi ce traffic has been detected. On receipt of the response, the VNE

56 formul at es tan tAMe usiengfiatee 18ctiomsn t h&heTMNEn & 65 eridhemh ¢vad 13 t he

SP 14. The S o] regeip th MAg onaddndd, byosendi ng
an ANM bagféégt?ﬁ’ghg%&l;ﬂ ‘\glr%&iSTPsg4 &k]i?% [ %Ia atjeds B% I'1in of or the

cal | . Wen t hdmmefiatelyer hegined, Pohbingkt cHR® onVPM 65Hhoke 7§e??¥"§m f or
exanple, is p%@%ﬁeenﬂ%baanekﬂafﬁ’l@ hdBXcatha@svddbesnt ImeSI?ne’b&)ezf éfne

rel ease. I n responseé, SP 14 formyl ates_an, RE e e VNE
56. The 5 ke 619%%'&%'6% |Fﬁ’é‘alfa?%l yi’ﬁn"{lﬁ a2, %%%56 ??\%ﬂ
updates its cohBect@onl ndimatehisabkampbe ni thei qneryndsent for WBMaé2s an

REL nessage for .t he t d..of,. t t.r t Kk
oroup 66 TRECURBSSR" TEEbERER it iR The, YaERC ERHBTH, Ry HERARE T U1

whi ch resmnd&:.cm tvioicantRBEfic Bhse bmldeW@t%J ates repefpf of
message whi ch e Pré- vﬁﬂes,%TPf@ﬂnmeda%tm gegsage to
SP 12 which return Fggféﬁ_é rrtélgsa e to the 2 14 in a rrat}\snle%r%_wel known

in the arf0 Tinomediee CTR fand Seé\%‘s eoe"ﬁ‘mqotﬁﬂ]etll% $B bt y@f‘eoﬁph?ﬁﬁk a

dial tone is resp%BBLs' €8 tackhpt bEnehe ANM from VNEAS 6 Wb/ sbﬁdﬂﬂgleaﬁt ood
by those skilled t he art each of t ANM . REL .and RLC sages
e&' h bnﬁl{‘

sent over 30 Pé‘ngﬁ—‘a knd: o ithes S8 123735 STEf JPEegebL
the ASA 48. Aprdases icaed.abwken the ALKl 48s nwe/nﬂlmtadzl the eRéenmsionges

or MY UPdal  omes 78° k. LIS Crof Atdip S 15 pISREH RRUnoBROYAG e NCe

15 PBX 20 advises the SP 14 of the release. In response,

the SP 14 formulates an REL message to the VNE 56. The

VNE 56 responds immediately with an RLC. The VNE 56 then

updates its CTR to indicate call termination and.

formulates an REL message for the opposite end of the.

20 trunk member in loop~back trunk group 66. The VNE 56

then forwards the REL (CIC=001) to the SP 14 which

responds with an RILC. 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 8P 14 in a manner well known in the art. Thereafter, if

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

As will be understood by those skilled in the

art, each of the ANM, REL and RLC messages 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
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- 24 - nmessage for the call, the call trace record is deleted and
no alert nessage is sent to ASC 52. It should al so be

under st ood t watgesdsiough Fig. 4 shows that the VNE 56 peliSodbigreVPM 64
to obtain 5 trunk status information, the VPM 64 could be progranmed

to automatically update a trunk statu_s(#l{ab_le in the menory of VNE 56
each tinme a trunk state change is et ect ed. It should be further
understood that the VNE 56 could be equi pped wth payload

detection 10nakgeyétkge and %rlriect&dz téaltlhetféw Pé&gr&ryekd@rle'eed%
by a high inpedance brrlfi‘l(j%lsé or the like, so that it di rect noni tors

state changeén?nn?r%lﬁ SG‘P'et?*ﬁnient Loy A 568, Fig. 5
shows anot her sinplifimd dhaglam aisa be sﬁaleksﬁ@dsal Gthatof a&ﬂtho&&hl 10

The hetwor k FE0° chofRgts afnah ERBWANE R0k BOLES] EARGTRE b L0 obRAT A hown

in Fig. 15w thumhes’ea(’cm)tlmfmtntaattlmhe tﬂmnNtPUr $43@oth2dabe progn:amineded by a

mated pair of.l g fe Ry ( The
| STPs are degcrr%ﬂél tal§g ”@éda'%aat% esEjlggl?kent %%‘%6 'li%f%mﬁ%h ?égue
Decenber 17, MeMOEY t (9f VNE 56 ®ach atimehea sfaak catabs othamgechiss

i ncor por at eddetect&iel n by rédfiRNCcse Ek&ﬂém%heergf@o@p%w ognaf the
system schematical d:%é}ﬂ illustrated in Fi 25 substant ially

the sane as Ueec??be Bve BF t heAULEPEP ce Wit topﬁﬂg%a 1- fefechieRe
except i ono t halgdhetrmepyand) ednstdted to et rwopGBScEets-aggs grsupceenpl i shed

g?/et e l?lﬁﬁ%%? ed%%@hé‘@’%@ghﬁé{] %&%%6 %nghsfor l%eXarrﬁ?e%’aaﬁSTp% o0, 8

Et her net condérecoly omenitdishsTare | Bhangesgdés dthe sninks of otrhekASA 48.

Answer superéj: 'ﬁgnsgray be inplemented . using the non-selective real-tine
met hod or thi ective real-time method and call flows are
substantial ly 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
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- 25 - I dentical to those described with reference to Figs. 2-4.

A repetition of the description of those call flows is t her ef ore not
repeat ed. W099/39518 g 6 shows yet a further  pBYHRAPN0HN
configuration for a small portion of the STN 10 to provi de a system for
practising the method in accordance - 2&th the invention. |In the system
shown in Fig. 6, the functions of both Mnitors 36-42 and the VNE 56
are handl ed by the | STP pair 80, 82, assuming that the | STP 10 pair

80, 82 has hdemtixtal tmphoisey describedfyifh rpgerence (krtTigs #-%both t he

Moni tors 36-4 Eo26-thel theh 43S PekdSe &Qflsfibﬁm sfown i n
Fig. 6is |de%t ?%gﬁwﬁiyﬁl ° é: seysteesérsl%f)m in Figs. 1 and 5. As noted -

above, théh%ﬁ%r%(}‘-OtBEeQPétGGnnect ed to the data network 46 by 15

data links 84 and 86 r@@e,cta velghows Thiet perdn t sfuititer ﬂcﬂiﬁ?ﬂ:m 82 to
send data pessages to

48 and recei,ve data t he ASC
52. The IBTPE® 519‘8"2at1°n RFi gftr eT™k! s o‘?ﬁli % Flé gﬁ §§§‘§ ]Enab %d to
practice pﬁswede sapeystean ofor npraet isimgs ettluctmevtehcrcbadn taa:mordadmeor 20
the sel ective,_t 3,5l i fg ed.
schematic di a ?gﬁl 8#’ ngnggg ?ﬁl flo In the Sys 'gh E@P §LO ﬂ'raacts: ces
non- sel ect i vefunctlm tqﬁmbo&hsvmmttm \/35514(%1 iagmdt héhSTl\Vli@ 56 |arehis
exanpl e, the ﬁgga%abﬁsf Eﬁge&@i@epk@r' 8of algen ta‘sfsumﬁb that Vt*Hekaﬁ@dS a

signal to the P I2 réturns a dial tone on
subscri bet0 | padr 8@, 8% ypbagi padequatee| ARG U6 tefhe"?&"ﬁ??ﬂ“l bé?hqjl al s

1- NNX- NXX- XXX¥uaBfions &#€osth lEhé W@m‘mwﬁm |m &NE A whimh i s
f orwar ded over signali n |nk % % % V%? t.o t J STP. 80. he | STP
80 forwards tREDE NIrFSP ﬁ'4 LReesY BORg o ]1AM Tife 1EFE P hen

forwards a copy ahet ystem Ishdwavein thigglatla andk584 s triotedSiakkfre, On
receipt of . LNechAM oh e ALy dISESAdIE &R o MR S LT ER oA TREHBY 1D

15 data 1links 84 and 86 respectively. This permlts 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 is
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
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- 26 - its call trace table, as described above with reference to
Fig. 2. Meanwhi |l e, on receipt of the |AM the SP 14 checks
for the avai WwasoBssty of a trunk menber in trunk 5 group 22 pepgdadiiessoni nes
that a trunk nenber is avail able. The SP 14 therefore returns an ACM
nmessage which is recei ved by | STP %ﬁ and forwarded to SP 12. The | STP
80 copies the ACM nessage to the A Meanwhi | e, the SP 14

has alerted PBX 20 of the incom ng call and the 10 PBX 20 applies ringing

to the extensidnePONerdde tdle, asCdsP}BedUbdhe witH)i PeEéfeddaansni tted

back over the . reserved voice path (not shown) to the subscriber

t el ephone 165 Bien2-t he tel ephone at extension 74 is . answered, the

PBX 20 stops the ringMagnwhilw] bttt saesiptS ofiotthepakAM, altheaSMeEr4

I ndi cati on ac t the P la. ...  Conversation therefor.e ensues.

In this exarf%?eecl,s‘sA&ﬁS%i ?‘s’a%%‘?b’ahﬂm s%agjéunﬂ 3 dé& a?ﬁ q‘ti e

i nterval 5 sggrd® £ecendsjlehermines Hthat a A:lxlhmkegtsageri s n@Vaxlaiﬂe/.ed in

that (ime inhelvab, 143Mlhe IRl pbeuAflt a0 ASF SessallC (R @ Tecei pt
_ ) eterm ne s to t]h

of the ert checks its rule base to ow~cal
cal | ed nunberecgiaredo biye ISFBa8Bdand| forwprded | ¥ 13. | sSThe ISER ffed t hat

(the nunber icorigls fOUIIACH BBshybe toasthaltisn 481 he Mighamitl ol ' qatdrent s
to apply ansmer su er vi

n ction of | oad afflc n the call
path. The AZc1l4 bagep ‘F e???ca%g S nf%a’t‘?%‘ﬁ“‘%/r’r%n?? L 3Pgr tthfessage to
determ ne t lEBXi2ocuappldsC £OAGINgi rtot hehe/OeREenaidn Wiphohe 74, shiud d be

nmoni t ored for | oad..tra nsl at I r e for this
pur pose. The™ ’fagné’é&’atld‘{n H‘% lngggspflosw%i%}ﬁmei%%?égdg %v#% zilo?dr ess of
a VPM whi ch mdsmsved volige pplatbd (hot phgwmlad taratihec sueseribeam. I n
this ex%e%ﬁxohgeladdre%eﬂf the %Péhﬂegﬁohé 'é\fate?c@ehgiéﬁeu is

~transl ation t herefore
: answered, the PBX 20 stops the r:.nglng signal but does

15 not pass an answer indication back to the SP 14.
Conversation therefore ensues. :

In this example, ASA 48 waits for a ANM message
for a default time interval (say 20 seconds) and if the
ANM message is not received in that time interval, 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. 1In 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 is located in the
translation tables. The ASC 52 therefore polls the
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- 27 - VPM 64 to determnethe status of CIC (023), the circuit
used in the inter-switch trunk group 18 (Fig. 6) to conplete the call.
In this exanpWOBMM8\/PM 64 returns a status for Cl C (0215CHFAI(PeO70

i ndicating that voice traffic 5 has been detected on that circuit. ASC
52 therefore formul ates a data ness&@ye-which it transmts over data
link 54 through data network 46 to the | STP 80 requesting that the | STP
80 send an ANM nessage to the SP 12. The dat a nessage includes all the
call data reqswueﬂ:n biyo t et exfininieS T8 G trad-Usoraful GG @R 3ANMREs SHFEWSr t he
call. sdCAPt Bk | DEy A SuiRSP Aagurike oL SIP 50 [ orrgl dies done

ANM whi ch it Yorwards 12 recéives

initiates bil¢ompletes tmee C'@d—lll. InTﬁbléaPFaingle' tl??ne‘(%f%rred%%rmst taed to

proceed unti 's%éafaﬁ' drees021) 4% “fooknandating! gese vemEenRitc
generated in manner wel | '

known .in the art. and cLib above in some
detail. A ha%oﬁ’?e@f fpkeqind n@?saﬁé‘&m?lﬁguf'srmr ggg %? F’%’I‘F%ﬁg’ﬁeo
the ASA 48 tOf@ﬁﬁtmdtésheaAaAté8 nessdgleetwhiidls Tl kranameéts oveecatata '

Al ternativel yH_t]gg @Séf %l%%t %%%%?EQAE% gg f'%glft% I,T_.g 144 ace

record after roce ure used is a
matter of desthat thectﬁSTEesO send an ANM mAFShQGghOFIth BPsRBws tTh t he

VPM 64 15 POl Lgfla mesBiol NEndiiacs L2y dEhE’ BhlE WRaSkAURIRRA LY Ak LT unK,

It 25 should St 00 may be enabled _to
aut omati cHd | yIGPBa8@ the ﬁ%@“@?"—éacﬂﬁl tM’Pé §e§§§9"é Erandde calk- detBted in

a trunk it mopitoise b that d%%&e,me‘é%ﬂ-ig& the Vigard grer &y tthaatabl e
inits nenory maintained b VPM 64 _to etermn%l%ggzstate of C (023)
on receipt of At WPh‘éhaFEr¥°m§§%et‘?r% A JEhen s’fﬁ‘f?’eoe“i n R%e art

will realize ah@j titeseniidtads opsliing mfbenetteat cahlar e The eaflieris of

desi gn ChOICGthereafter 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. In 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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- 28 - Figs. 8 and 9 schematically illustrate the

met hod of selective real-tinme answer supervision as practised with the
confi gurati owadydsie systemin accordance with the i nveiiric)domnooro
illustrated in Fig. 6. In 5 the first phase of selective real-tinme answer
supervi si on showmn in Fig. 8, the sgﬁﬁcrlber t el ephone 16 is taken

of f-hook which pronpts the SP 12 to apply a dial tone to t he
subscriber's [Iine. The subscriber responds by dialling

1- NNX- NXX- XXXX. Thi g4 som@tsaﬁe 13 t gchEhZE1 LI ﬂlihge&.laée' dkﬁe”unk
menber of trunk g;oup 1 and formul at'e an

f orwar ded t o™f SW%VéeleC%lgﬁgnﬁFa THime 2gensHsT re?!’é’leﬁf’léﬁ-OPheasl AM

the |STP 80practissdvarvlisth hecHeAMdomf3qutdtabher oft bBRe cepsedmt hen! AM

The copy of the 1AM is f.qrwarded by | STP th vi a_dat a

net wor k 46. gﬁg%ﬁ%{ﬁee,w%ﬁm%il %algl%ﬁggﬁgdgglﬁﬁﬁrageé '}%ug 190 &or IR idie
trunk nmenberthe PRSLOphmst @f selekbiwei ngabrtimd eartawerk smp&hviswﬂt urns an
ACMto SP 124 e IS T | P ed-a ded to
SP 12. The cop OW%f -Etgheﬂ%\éll\/lelss g%%t \égﬁgsg% ﬁ%ﬂﬁg&pﬁg%hgezgg gé\

Meanwhi | e, P8 7HPQﬁn¥h¥ﬂﬁﬂE§ﬂ9P§5r¢h§|ﬁa i2ghal applyta dhel choreston

tel ephoge 78tRad %%dﬂﬂtwrma shghAal i S The té\%b?ﬂl‘ﬂe%d %?bloﬁaﬁr wia
reserved voi ¢e paj Qt _sh supscri ber el ephone

When the é %ﬁHHH% f %36% 78%P%saﬁ§REPEﬂ SPhi? PEX 981%22nRRI s the
ringing @b GmtbmﬂndnﬂdﬂbamkankOmmeSramfaMBuﬁk gruﬁpnﬂslqwlback)t@nahe

SP 14. co r I.Qn n _ we subscri ber
at telephone§§£%§¥%# RS pgak§Bati%hé%@%arggﬁen§$oﬁﬁgg’gP PBYE20.

The ASA 48 peigmall cdlink 28ans Pns reddiptr acé 3the t 3BMe ttheveIBTY 80e status
of calls in BLAMESS. thd nﬂnﬂ' fo_sp G¥3ERkEr ik RILTEBAGH (Al PRkl her an

ANM nor an RE messa been received ect i g
pr ogr ess Tlaﬁoc%?ldé?fad? tIﬁPfelﬁntf@FV%ﬁf eq Pifn Fo 80f §p ERANPER)4%as
- 15 via data network 46. Meanwhile, SP 14 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 c¢all 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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- 29 - expired. ASA 48 therefore fornulates an alert nessage whi ch
it sends to ASC 52 through the data network 46. On recei pt_of the alert
message, the ARIUPISBheck its rule base to deternine how BGFF&YHO,e
diall ed nunber are to 5 be treated. In this exanple it is assuned that

t he diall ed nunber is found in the-r28 e base. The defi ned action
associated with the nunber causes the ASC 52 to formul ate a data
message which it forwards to the OSS 76 t hrough the data network 46,
requesting thakptaedis t AIhdslothergfane nfapaulaeespant FlEFt megFpgRcei pt

of the data whiBES$RO8 ndde STBI BRI LASH tRBShath ORetRbIES46 N tdie
SP 14 so that future |n% d I

ound calls to the dialled n er are routed
over | oop-backeeeimk gfoFhesd e tpdafistdene the AS4 I%gbtci?eﬁé‘ n’a"rﬁ ORI, 15
The call i's abhgeedo! AcpeefifsShew SAIIEI t&VeRe dialledighumiesenuss for the

call are |ost, It shoyuld under st qod by t.hose skilled.in the art
that the AZC B8 treqtfiff-g | wtgésbeewé hbd i %%%‘%‘é‘it%%‘agm on
recei pt- of thaialieet hymbest dsctfowpd hicn | §1¢ 80leobsend 2TheandfRElnedssage

(ot 11 1ust ateg) e g Bt S8 2ok e BEhotbaRnoTHC s e

call to terni Ad a norna } action may Ictated I n the
rul e base in formalgte2a Gatarmepsaddswhish altofpewardh| el the ngSEhelrul e

base. On call t?&gﬁlgﬁt LRA: ahPe ASHR B8P 483y reeidstingPYhat 85114 heo Rbke
nmessage to the ASA™48 to permt the ASA 48 to pur,ge thf ggll c1'irace
record fraf icaldgdl nymRer { Rg| gonitorgd.qes M ph&GCebBl e °% h&PRsAAAR may

al ternativel y sR@sage, Prigs agsed760 wpdates atraidldtiae taisbssl dht ethan

N T

call in progré&¥sié so
representati orare rmitddcheosecohdoptamek otruskegrioup féaltot iparmiiswene

supervi si on ascae_rl%cg__iosgg %ﬁ&é%_syst em shown in Fig. 6.

15 The call is allowed to progress as normal even
though revenues for the call are lost. It should be
understood by those skilled in the art that the ASC 52
could likewise 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 schemat_ic representation
of the second phase of selective real-time answer
supervision as practised with the system shown in Fig. 6.



WO 99/ 39518 PCT/ CA99/ 00070

- 30 - In this exanple, subscriber tel ephone 16 is taken off-

hook whi ch pronpts SP 12 to apply a dial tone to the subscri ber's

i ne. Thewosahests | ber dials the nunber |.- NNX- NXXpe@usXoodos7e h
pronpts SP 12 to fornulate an 1AM 5 that is forwarded over the signal |ink
28 to the | STP 80. The | STP 80 cgpﬁ&s_the | AM and forwards it to the SP
14 over signal link 32. |ISTP 80 then sends the copy of the | AM to
the ASA 48 via the data network 46. On receipt of t he copy, the ASA 48

-is preferablpy pHOYY agRBERb1e) cbesgcﬁlﬂ& aam;smﬁd 1UPer thikah, opfpere it
determ nes that the | AM to a call ed nunber which is a nonitored

nunber . & AdALChg Pm%tf%rﬁpdf%céff’dsaﬁﬂ'}éf cdpfiat tiene AkP afhre does
not create aubskkibepte ridew.d i NThés subdcribace d:.aléabttlea Humber

Meanwhi | e, qn c t he t R 14, dat ed nsl ati on
tables in tﬂ Ngg %Qr@a%% Pﬁjéééwbggg;fb'st (?Pa%%outt OE #ﬁﬁnk menber
of the | 5o_p-that ibafarwaxded grean W@ sigoadeyimhi?y, ta HEhéSFIm Bor.nul at es
an | AM havi Rg,ea flaip QPU%FRQSt Qﬁep%ﬂt aﬁ&d‘%o%al:gg Plﬁotaot %”%Palg C havi ng

a val ue equal tot irst_ avai out bound t runk
exanpl e, 0@ver sagnphNiink 32. f o} §ER A then HendsTihgo C\ﬂﬁ‘chﬁfr é@él ves t he

{ﬁ\M . Thed IAM Egg&goﬁﬁcmmﬁ%ﬂé“%a@acnéﬁw?%ﬁ f@s\@rP@%ﬁitzeSdéi %Qdd th
erefore does not co sage r e ponds wi

an ACM rressi%@ iCHBVcat%ﬁgRgﬁgﬁd% BE?LR?‘?E&IY 2 e o 8n(ﬁ’hfe€ff‘utans t he
ACM wi t hoCl we@totredt hemcdr 14ist, wﬂilaEeSEtldeltesmmds bhatoﬂ:mal gMng an ACM
that it S 0 P tra | STP 80.
The |1 STP 80 r%gg\l%g?'dggt tﬁe ck@%l 9{“?1& g ng r}&ﬁg}f%lié?% LﬂE“g"rl?efror mul at es
“an | AM usi nFhienfASArdSi oth€refionehediscandsv tl’eft:ef-‘vﬁﬂ ffortigP 1AMppnd
‘transposing doag %é&wea calQDQr%@:@ | RN Nged Neath Cycgne. That

1AM messagetli sent to the SP 14, whi ch causes the SP 14 to seize the
abie.

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 awvailable
' outbound trunk member, for example, 001l. 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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- 31 - I nbound end of the trunk nenber of |oop-back trunk
group 66. This conpletes a voice circuit over the | oop- back trunk.

On sei zure of woBPABound end of the | oop- back trunk neifidEAI 00070
translation tables direct the SP 14 to 5 the trunk group 22 which connects
with PBX 20. The SP 14 determ nes-t31at- a trunk nenber is idle in that
t runk group and di spatches an ACM back to I STP 80 with a Cl C=002.
In response, the ISTP 80 sinply discards the ACM wi th the Cl C=002.

Meanwhi | e, thenSburdd hasd noffi f thd 10rume pRMbeX opft hiotpreathg WMk The
PBX 20 responds ‘S% app] gll&gn %é)_,glép osléglaéut&fgﬁ%‘;ee_.l NP ensi on
P gl g rave

74 and th si'gnal s back over the reserved voi ce path
(not shown) tbacketsubkeriBar sedrupRoAé the inbound end ofehifselq9Rs | STP

80 is progra”ﬁ‘égktx?rﬁﬂﬁc:@exﬂdér 151Gl 8 theH! edbD¥erdifect oae ek 4 rumk
group 66, it Ee“ odi cal | y scans.a call tate ﬁaﬁ%g d;at 'fh E‘e‘}al ns
for those 2al EBeyuSrapk q3¥PR &2 dlichy SEPRARR §t‘éﬁ‘5 g%

| oop- back trugktgfRie$6 thaevidedrunki mémperheis idVeM &d. thaltn tahiarsk '
exanpl e, .the VPM 64 has i.ndi ed a 20 ate c e oQl) ="Vv",
i ndi cating thgFoyBi & ‘f‘ digps ﬁgéast rHt £ c&:ﬁﬁ gaégenteode{%q‘? g‘a n‘%ﬁ}{ %1
(001). The CIC#GBO'? 80 Irhere$ponsd,or e aflsTPaf0 Aimpdys aljesamiridsh the

transmts to Se, 14 SR, ML €Sp P4 has CREF£8AQNdi ng
ANM nessage | chWl hf EP\%/aF entgng he M én"”ém ﬁ% i nit |aé? es bill | ng for

the tol|l t@ll the PBE &8l pfi the ingepimgteallo t Br@ ﬁ%¥e2f? F SRR PYiay in

accordance Wt mer(aceﬂ $10V& ilgnleOVED | thé heedépharsl dﬁﬁeﬁsb@d above.
I n this ex rrpVe doesnt for

rd co(gﬁes of t:;g‘
nmessages to tﬁ@dAQ?dE‘%Brb%‘é’a'E%esilﬁB9 arFayedsciRaet QVeR %ﬁ?f%’?‘é%d cal | s.
Fig. 10 showsvaieenpheh’ ahé®smiwmn toT Mhehsabscribéndialdphonendi6i.l e

switching center (VSO B8 connegledrife so £ Ppbdglmidd! @ Pesgestati ons

15 calls routed over the 1loop-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
VEFM 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. 1In
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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- 32 - w reless tel ephone 94. As is well known in the art, the

MSC 88 includes a Hone Location Register (HLR) 96 and a Vi sitor
Locati on Regwsisesssis/LR) 98. The pur poses of the HLR SfchbaleoxedtoO8 are
wel | understood in the art and w || not be explained. Al other

el ements of the STN 10 are |dent| ? to those described with reference
to Fig. 1 and the functions are he sane. The purpose of the
illustration in Fig. 10 is to show that answer supervision in

accordance wifalels t@!éﬁhbﬂé\ 943 efi@Cis Ve llD kv M M@leL S5t 0 dand- based
connecti ons. reciated by those skllled In the

art, answer lgs.?p@taw’sﬁc&ﬁd@ A g‘fcﬂ"rey ’e‘?ﬁ Regiftes d8LR) 961 gndj el ess
comuni cat i onisized L9chbtorf Registér a(VIR)bI9BM The hairpaeeds oo the

dd db t : t ' d th th t

T wi T ol ess B8 PinBnHadhn 58 L2 WM SFREEooHonRy EFe 4T A Mldiing number
may not 5 notobedeexpladimeder iAddi cdthiean eletmen$h0lQIfdﬂhe Lamermtm

nouever, {halagealisa eh Rt Rod BRI ERYLEELAGe co BRPLY R [0 the

PBX 20 at S exarrp are rdentT cal S
described d¥6ve fupcthons aEeerbhte $IE gs. Ihe mpfsuﬁké\ﬁ/l si on

may be Ilqelﬁhfstgathanapg&ﬂ edﬁ@ elg m pate tfor augh&y I exnspue Jaseras a

result. lg scherll;&?dcéﬁl g || lustrat es . a 25
rel at i onshi PUPSETHELAN 2 na":c DG W SneRYRBELOR S effestiweioo, 102
in the RSTNwithThher&Idss 1fh ﬂﬂﬁ-bh@édacennecthmsiged by gateways swi tches
104, 106, 108, 109 Th l,ocat,ed
international borders™® fba?%mgég%@%/ i %oér%y %?&lr%‘ r AR |tg’ﬁal
borders are &%, tansiweal |Supegydisavnd isy rmn&d q@wefm;cedsdnnwelmssw ders.
Those servi Gg, Rfi¢hdEE Scoifh: xﬁ@ié&‘tﬁﬂér Q‘ﬁdf 5 E#xérgf%er?% %\qbts ched

t hrough their gatewa svmt regardl ess o swi t ched
t hr ough t heithagat e%ddressed by the methods or systems in

15 accordance w:.th 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 SP 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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- 33 - provi de or receive answer indications. As aresult, it S
not unusual for a switched tel ephone network to pay gateway sw tc
service fees WOWAPHIE for which they receive neither dir /1100070
settlenent revenue. This loss 5 may result fromcalls originating in the

STN 10 or originating in STN 102 and®3wi tched 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 grou

re
il lustrated fprotide sakerwehv%ramvﬂeHOlW%twgﬁ be PEnd tesagfené'tof such

trunk groups.ig noNoRRLRELESFor ta | SwhESEED! LeBEShdre NREtWOLIST aacmy
practical, to nonitor each_ trunk rrenber of each tr.unk gl |n Qrder to

ensure answer9aERIAY | SWakChorSEFYTice| f8e8  Ofy ¢l IR s £OFhy t &t eway
switches 104, réé’@lvelﬁxelther diretR nbbi settkamghe, rewfie corﬂtlrmd lassssages

are routed throu mat ed_STP paiJ 6. :..Th | I nks

are nonit ot ed®dY arep%‘f 0 rﬁﬁ‘mf%i 33%1%\%}1"% in a‘?lelé géo%lecte I{to t he
data networ kodfginating \ME W 102 and swhhebed dthyowghyidhe @Y ilk$£59, 60
to the STP pagéﬁq 24 ,?2%26V1EQ ng§aconfﬂrgwg@5' %t@lfeehh‘%h%y%’lﬁnlot hdVNE 56

is a virt oi nt ongci/ he extent that enabled to
create and trahenSTNcbmﬁr%hEﬁ‘h‘éid deal T—ﬁg“k grmd&e‘s 1°§°| s WY a part

of the signal 52—@9 E%&O%rad& are tinURls tetkeEas £483thd 05akd o floeBaricty 1 ecei ve
CCS nessages respec

alls wi t ched t hr ugg tevvay
swi t ches 194, There arsam Il?e bé'feé’rﬁpl aFne 5w I r?b’]‘:g‘ rm&%t aﬂo Topi es
of all CCS magggggﬁeg@g@; atefl byst hpossibXonidod s 36, BIstar einstancess by
The ASC 52 SOPBRGLIGRL: | RSt AR e ToLTnE™ONE Sibiapn SE. Sol (HfnfioC 52
t hrough the dareaupeilmookddb s andurehansweirasuperydsbon forwlh ¢akks ence
to Fig. 12. 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. 1In 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
nessages. 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.
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- 34 - It should be understood that the function of the
nonitors 36, 38 could be perforned by ISTPs if the mat ed STP pair 24,

26 were repl wosy3psisa mated | STP pair as expl ai ned aboyeridabdleopRf er ence
to Fig. 5. Likewise, 5 the |ISTPs could also performthe functions of the
VNE 56, as explained above with rekgrence to Fig. 6, if the I STPs

have the conputing capacity required. Fig. 12 is a sinplified
schematic illustration of an answer supervi sion process in accordance

with thet 10 conflguratl lcghdgfld t}:tktﬁ uﬁ&éifﬁﬁo&hf@li\é‘t »tneFlﬁmthtlmn ofnly

conponents di.rec i nvol_ve e practice_o met hod

accor dance \%}ﬁ ’P‘Pfil‘?‘fﬁfer?: |’or#£r%°‘ﬂ$u§?r8Fﬁﬁ°meQ by ISTPs |if t‘Fﬁ‘%

exanpl e, an naAMd ST# gaatrcnad Peomere r&pliled Fby. ah)xat@dti'wmqbﬁmy switch

104 (Fig. 11 a thr noni_t 36 i C JestheIAM
Qﬁ ?}g\)/rhgqlned M‘p %?1%:% tgelit%g rt.': S%fi g/\,h g ETE

at the I's. forwar The
copy of tShe M ISTPsr @nyihit adgo hpex ferandmiet (frunSS:Lbos of the m %@ whi ch

creates a cald dAcineCabdyl it erldence thNgils 6alirteacerdpfl e. The

gateway sw t returns 2 an ACMto the STP 24 V\hl orwar
to the SPp 1have thehsomphting SwPadfiveseandragiv forwarded to the SP 12 and

sends the copy of thepfgM1i® aseaASAm@alfledl BchBhstic i1EXagetsriddie ASA 48
is progranmed to send an alert to the ASC 52 if ANM for the call is

not recei vedPi #hi ARSEWeS s?%?%‘f}r%"y PROGHSE PerdSPrBRCS iR (e
seconds 10 f atonfiguenttiphe)of @her esgspém ofshblve alwer tFig.tfla. ASC GrALyises

i nformat i on &\ﬁno?‘%n%l er&lgg e ithrollggét e;,an tfﬁ% r¥)da?a supp? ;ﬂg state

table (not s el nt arned ythe VPM
62 connect edrethachdnt aqmr@mcgrvdtr;h the, inveneien Ay illjassrated. of

ClC(016). If the  rhabhwe Soegaglie) NdirtaramPayd odd sphbhia, 4ty ASC 52

continues to check the table at peri odi c interval s (1 second I ntervals,
for exanpl e)SRidd | (Fige &) ufR $hst gateway switch 102 (Fig. 11). The
15 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
20 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
25 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 trumnk
state data supplied by the VPM 62 connected to the trunk
30 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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- 35 - I ndi cates payload traffic, or the ASA 48 advises that the
call has been released. In this exanple, the trunk state tabl e

i ndi cates thatW@a%3%td traffic in the formof a dat a t r aREWICA89/49070has
been detected on the trunk nenber 5 having a Cl C=016. The ASC 52
responds by sending an I nstructing-nessage to VNE 56 to fornulate an
ANM nessage which is sent through the CCS network to SP 12 to
initiate billing for the call. The instructing nessage i ncl udes the
dat a requir edihdié¢ates e ddue bmmffressagethe ASACAS8 asdvim=DRBatORMe Cl C

and called nu ' t y. the
moni t or 36 togglfli RQ&%Z%%@%&&ESS%” e%glﬁ' ?ﬁgg ’b%ihose g%&f in the.
art, the DPC SablePdndigcateandbpesecraylaase mtfﬁe;ssage the formubst ed by
the VNE 56. g4lbg \{E‘En§ﬁ15§f‘<5ﬁjsha.§ hgefhMabeeclBESBHE the tiifk méiber

originatin d| rection. rressage i s updated by intervening
swit ches (Mot havéng) aasCIC‘OT’rq' | s E’F%péﬁ&té tIRSPeGASt HeY STRREARENtaT it i s

r eﬁel vedb lszﬁstb@cé@&qlrﬁnessaﬂée thMmemﬁga tfxlmaﬁabé | dnh Zrumto Qﬁeééaa;de

call to be ini e e .remai nde t he rocess eeds as
normal and on #‘églé S oS 5 meé}ﬁ 3 # ESAtQS ﬁg esr
archives the dah.tlatacbllbi:mgdfbronrhe caJltls carhetxnmucai]lrfg meddupe
skilled in th I d t tgpiﬁi Iy wel |
for calls Enéé.é?%‘% I‘:Pﬁedg!\{% ?Saﬁl?grghdt %g g& ?:?1 raversi ngé%j%e

STN 10 frdbn t sucBTas 1DEetBP(STN)m}2 CI&k andc@a\léledanumber Ob T ADVST Rfviim

APPLI CABI LI TY¢pe copy of thel hmy%%faédtbg %ﬁhhmfcara%or&araf‘ewth
the invention providé powerful and effective 100 for m nimzing

revenue | osseB3SBud8to AfstWiner RRjuPBABREtePRt bY thPﬁPI §kﬂ-élﬁfio\?1ndet%
answer indi cahirep @het @Hc ctld opc &e&pkebheposedhénf anleuram ompssagdle

answer i ndi Catflo%qﬁlated 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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- 36 - ei ther by design or through ignorance of equi pnent

function or configuration, accounts for significant daily | osses of
revenue in swaosesist el ephone net works. The system amprrabs)owdso | N
accordance with the invention 5 permts the equitable assessnent in real
time of actual call circuit usage ig cases where an answer indication
is not provided. The systemis preferably paraneter driven t hr ough
a rule base that permts any situation requiring answer supervision to
be accommodaiggher HWe Vesliem | 5rl0thibegiel Oighddandd! erandqadarisd to be
used in any sw tched tn?,gehoge network to e%sjr_ure tqll call  billing that
i's equi t SWREEFW PoIPRIRGULAFIPRe FTRHS Lo SFRiLirgnEdally

subscri ber. losses of\Org9eAhdé8in switched telephone networks. The

PCT/ CA99/ 000 . - - Y/ S . A

nmet hod of pr ?‘%ﬁmr‘]g aélr?smlél?trslﬁ%serv:'insi SK° g‘r:l %%?I %J%fslﬁ al%e?‘éh%‘a

t el ephoned nepewmkty 1the | equiitathle casdansmeny dauirsednttine refi adtealto
provide an agsyered Nditalisa8eifNcass S whbdl lar Surswdh! ﬁhagcaf-gnai acte
ri zed by: moni toring conmon channel signaling ['1nks ) -34) to
detect call %%ﬁt?’é?“rﬁ?é’s-age’-@"q SYTERr 1o Rueferabhy prsamessr ofdriver vi dual
toll calls; throudlet£rFiyd Nchsdethdth HmAdce ehyolsidnatiehV rdgairigy! call

fails to conformto an expected calbl pattern; %ng
) answer supervislon to e '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.



generating at | east one comon channel signaling nmessage to control a toll
call if it fails to conformto the expected call pattern. 2. A
method as clained in claim1 wherein the toll call fails to conformto the
expect ed cal | WOA9B8§18 when a predetermined time el apses aft RCYERRPY % an
Address Conplete (ACM nessage, indicating that the called party phone is
avai lable to receive the call, but an An3nwer (ANM nessage is not received
to indicate that the toll call has been answered.: od as
claimed in claiml wherein the toll call fails to:““t““"lu"m"mnmgect ed
call pattern chamMpayl oad traffic is detected on a*trinktin®a tal® path
between a calling party and the termnating end of the call after receipt
of an Address Conplete (ACM nessage indicating that the term nnati end is
avai | abl e to Aeceive thd ®gthodp af aRrAVNEIERT ( ARF)eHe SERFE VLSRG E‘g"cei ved

to indicate thahythgitgl incal bwidenbaepedepnbi€tnetwork (100093 fch
PCT/ CA9/ 00070 A et hod as

. , . .38 - 4, .
claimed in cl eFranahéng; RIEESRY | dSd rellg.aéf PR o Proyide, i ansWey 4 o
facsim-le trangdisst@6n whén a toll Aaldt hedcompleted,red i n any precedi ng

cl ai m wherein generatin t least_aneg c n channel signaling nessage
I nvol ves geneFa?‘i Prgraﬁ gngv%rr (lAI\TNpe %sg ge at a Virtual Network El enent

(VNE) (56) in a sipoalitopimpatdommon 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) mnmessage
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.



for the toll call, the ANM nessage being sent fromthe VNE in an

originating direction of the’mm"l"lm" provi de the ANM nessage
expected by the originating lé l m”" 6. A nmet hod as

claimed i n awpopesedi ng cl ai m“whérelfn gererating at | eas pcpeRodidobIse N
channel signaling nessage involves generating first and second Rel ease
(REL) messages at a Virtual Network Elggapt (VNE) (56) in a signaling path
for the toll call, the first REL nessage being sent fromthe VNE towards an
originating end of the call and the second REL nmessage being sent fromthe
VNE towards a termnating end of the call in order to termnate the call

7. A nmethod as_clained in any.preceding. claimwherein the conmmon
channel sigfaling |inksMEF8o84)as, Elﬁ'&ﬁFflor’é’d Bya#Bnit oPBersbr 4theconnect ed
to the compayibadnel txdfpial i ngsl i ks wHit8e nedadd K. or 8.facsimile net hod
as clained_jn__an receding claimwherein the comon channel signaling

| i nks (28-3$fagﬁgl%§£??bred by an Intelligent Signal Transfer Point

(I STP) (82,84). A nmethod as clainmed in

39 9.
o s (o) o TaL IR IR 00 0 JESSRGES AES 1Y, 11
(48) that muhersinsggnesdtingfakgleast rone 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
ZVNE 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
fmessage involves generating 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 in 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 channel signaling links (28-34) are
monitored by an Intelligent Signal Transfer Point
(ISTP) (82,84).



progress, the table incl udln caII records |nd| catlng a tinme when a call

was initiated and a current} mﬂlru uugﬂm A met hod as
clained in claim9 wherein deI eted fromthe t abl e when an
Answer (ANV) Wiexs9agssr el ated t 0 the calf is received by t he RGHANOMIRssi ng
unit (48). 11. A nmethod as clainmed in claim1l0 wherein the data

processing unit sends an alert nessage-t®p an Answer Supervision Controller
(ASC) (52) when a predetermned criteria indicates that a toll call in the
tabl e does not conformto the expected call pattern. 12. A nmet hod as
claimed in claim211l wherein on receipt of the alert nessage, the ASC (52)

forwards instguctions tp? %)cglrj%% %&?(i)r?@?pqlht n% ! lT-fC§§) 8l 7vgﬁe ?eiq,pestl ng-

t hat futurecrlstoaca r he i toll
routed over the mmmmoor echdnngl i sjgpading, meFsages]letectedy hﬁt H&e as

claimed in clg Hlﬁgrg"hﬁiéﬂﬂ)tbﬁ %@I tI%&'@d(EQCth tyrd SpasdRPRPaLkadtdink
group (66) at a network sw tching int (14 hat serV| ces_the _called
nunber . processing unit (48) ‘lhd@ﬂl% %&1?1% a tabjg of calls in

progress, the table including call records indicating a
time when a call was initiated and a current status of
the call.

10. A method as claimed in claim 9 wherein a call
record is deleted from the table when an Answer (ANM)
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 nethod as claimed in claim 14 wherein on
receipt of the alert message, the ASC (52) forwards
instructions to an Operations Support System (088) (76)
‘requesting that future calls to a called number for the
individual toll <call be 1routed over a mopitored
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.

‘\
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14. A met hod as cl ai ned |n cl ai m“i“ |13 wher ei n the OSS

(76) routes calls over l“uul“ facility (66) by
updating transl ation tables | network swi tchi ng node (14).

15. A swoleemsi®r provi di ng answer super vi sion for pCT/ICA%900@! cal | s
in a swtched tel ephone network (10) in which term nating

equi pment is relied on to provide an_apswer I ndi cati on when a
toll call is conpleted, ch racter i zed by:

nmeans (36-42, 80-82) for nonitoring at |east one comon channel
signal ing | ik (28) ig 2sC UMMt A L1ains | 12 ors'wauhege&%{sttﬁg of the
swi t ched tel ephone network track the progress i ndi vi dual

cal | s havi n§5€od?fd| routes callfhé’é@&'g@?e Bepifenedyfa¢heityat(66) ehyt one
conmon charm@alatmg transl%'t@@ﬁ' | 88blédK;irAndhe network swifRdAsg (56,

80-82) for ?ig common channel si gnal i ng nessages and
transmttin§°Pfie n channel signaling nessages into the
common channel signaling network to control the progress of
cal | s deterngicned by ri ol calls
that do notqk° Ac%ﬁ?%ﬁ$ﬁ gg%gégéd PFQ 9%ek919§°ﬁ f°r 16.

A system as toldi sadlsninl ai ﬁWlBCMrmlﬁHh@e network (A@andnf whiebni t ori ng
conprises i RecRAMRLPHLY Oé'qulpment is relidd BRI £or p&géiég) afxo anERBEL Ori ng

the at | east one common chanpel si allng l'ink (28) and copying
conmon indicatigmidiensiggtaliingathl 8 GStefessages to an Answer

- Super vi si oncApahygea ¢ ASA) (48 whachbyi acks the progress of
i ndi vi dual calls; and nswer ervision Controller (ASC)
(52) whi ch meang o {30788+ 189 tazr’resé%rgegmf‘igﬂf%‘h% REA aR®fndi vi dual

cal | sati sficesmanpchdenel nisigdadingediak (28) in a common channel
. Amended cl aisq‘analing 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.
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S a1 - 17. A syste J»N!HMIIIHHIIMM aim 16 wherein the ASA (48)
and the ASC (52) are inplenente data processing unit. 18.

A system as cMQ998518n clai m 16 wherein the ASA (48) and t hePTREAPAIN0,, o
I npl emented on different data processing units. 19. A system as
clainmed in any one of clainms 15-18 wherdiln-the neans for generating common

channel signaling nmessages conprises a Virtual Network el enent (VNE) (56)
which is a virtual node in the switched tel ephone network (10) and a

physical node in the common channel signaling system 20. A system
as clainmed in fny one of slaidp 13- 18 4bRuel {ht beafRanss f fhegener &hleng
comon channeJr 5i gnal i ng ssages conprises an ILntelligent Sjgnal Transfer

Point (I STP) ASR- 649) wahdh the ASE (37l abfe FRLLRENERH: Gfed ERI §5f6ne

network (10) god a,bed8aly nede.i n the common channel signaling system
21. A systema%s clai mgd I n any one of clains 15-20 wherein the system

further conprises a |oop-back trunk group (66) at a network sw tching node
(14) which sefges a cald edystamensf arlaialdds hi cdlade nbd wbekeim tthe he

Sxpect ed call pattein. na’%ne asc’\sHS!&MR AnphdhlEfed N oBNYa LiientC! a1 118

data processing units.

18. 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 system.

21. A system as claimed in any one of claims 15-20
wherein the system further comprises a loop-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



wherein the systemfurther conprises an Operations Support System (OSS)

(76) that recelves nessa requesting that future calls to a
cal | ed number ﬂmlH ll@uamrmﬁl PCT/ CA990007
- 42 - ro“kﬁg gr a nofi tor acsl ity (28-34, 66) andpchreadsiporgpdat es

transl ation tables in a swtching node (14) that serves the called nunber

to route the calls over the nonitored,bacility.

routed over a monitored facility (28—34( 66) and the 0SS
updates translation tables in a switching node (14) that
serves the called -number to route the calls over the

monitored facility.



