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) CUSTCNERS Field of the Invention 5 . This invention rel ates generally
. to tel ephone switching networks. More particularly, the present.invention
_relates to the redirection of a telephonjq_cpnnunlcatlon froma busy
primary destination to. a secondary destination when sufficient termnating

ite status information in tm%ﬂ@yuﬁiuhnﬁAﬁpggh@@@ Foge condition
J3@i cations are not provided %Pﬁglocal eqress switch of a

“I'ocal exchange carrier to aﬁbgﬁgﬂﬁﬂﬁtpﬁﬁTE di stance carrier.
..Background of the Inventi onrédn SWLPCHERD BEREEkEpRIETOMERBTUNI cation swi tch
bel onging 15 to a |l ong di stance exchange carrier provides tel ephone service
i nstructions which enable a custonmer, known as an alternate destination
redirection (ADR) custoner, to have calls redirected froma primry
destination t@,g%iecgngﬁry destinatlon when the primary destination is
busy or the 288swered within a predeterm ned interval,
called a ring no a’h}sxz\erlr(ﬂ:lﬂ)lmrrmltalt@s géherpiilyaty webiphmate awiofchirey ADR
custoner, in cu tl e e t
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.switch mhlch IS 1 nclude ce"exchange cart
to the “edlrectﬂon of a telephonic communlcatlon from a busy

primary destination to a secondary destination when
sufficient terminating line status information in the form
10 of busy and free condition 1nd1catlons are not provided by
a termlnatlng local egress switch of a local exchange
carrier to an originating switch of a long distance carrier.
Background of the Invention
An originating telephone communication switch belonging
15 to a long distance exchange carrier provides telephone
service instructions which enable a customer, known as an
alternate destination redirection (ADR) customer, to have
calls redirected from a primary destination to a secondary
destination, when the primary destination is busy or the
20 call has not been answered within a predetermined interval,
called a ring no answer (RNA) condition.

The primary destination of the ADR customer, in many
circumstances, is directly connected to a terminating switch
which 1is included in a 1long distance exchange carrier

25 network, in other words, a switching network owned by the
long distance carrier. If this is the case, the terminating
switch provides an indication to the originating switch
whether a busy or RNA condition exists at the primary
destination. Accordingly, the originating switch determines

30 whether redirection of the call to the secondary destination
is appropriate.

' " When a call to the primary destination must be routed

through a local exchahge carrier network,.-in other words, a



25 netMork in other words, a swtching network owned by the Iong distance.
carrier. If this is the case, the .term nating switch provides an i-ndi cation
to the originating switch whether a busy or RNA conditi.on exists at - the
primary destination. Accordingly, the ofiginating switch determnes 30 -
whet her redirection of the call to the secondary destination is -
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Sometimes, the local switch of the local carrier does
10 not provide sufficient terminating line status information
in the form of busy and free indications to the terminating
switch of the long distance carrier, and ultimately the
originating switch of the long distance carrier, when the
primary destination in the local network is busy. Normally,
15 without either a busy or free indication, the ADR feature of
busy redirection to a secondary destination cannot be
implemented, because the originating switch cannot determine
whether or not the call is busy and thus redirect the call.
Summary of the Invention
20 : The present invention provides method and apparatus for
an originating switch to determine whether to redirect a
telephone communication from a busy primary destination to
a secondary destination of a switched egress ADR customer,
when sufficient terminating line status information in the
25 form of busy and free indications are not transmitted by a
local egress switch to the originating switch which provides
the ADR service feature.
The originating switch first attempts to complete a
call to the primary destination of the ADR customer. If the
30 originating switch does not receive sufficient terminating
line status information about the busy primary destination
at the onset of the call from the 1local switch, the
originating switch starts a timer which 1is set for a

predetermined time interval. After-starting the timer, the



originating switch of the long distance carrier, when the prinary
tdesti-nation in the local network is busy. hbrnally 15 wi thout either a
~busy or free indication, the ADR feature of busy redlrect|on to a secondary -
destinati on cannot be inplenented, becaus?® the originating sw tch cannot
determ ne whether or nat the call is busy and thus redirect the call.
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10 secondary destination. This redirection is accomplished
when the calling party, upon hearing the fake ringing, waits
long enough for the timer to expire. On the other hand, if
the call is answered at the primary destination prior to the
expiration of the timer, no redirection occurs.

15 The many advantages of the present invention will be
readily apparent from the detailed description and the
drawings that follow.

Description of the Drawings
FIG. 1 illustrates an improved switched egress network

20 according to the present invention.

FIG. 2 is a flow diagram of a method according to the
present invention for redirecting a telephone call for a
switched egress ADR customer, when busy and free indications
are not provided to the originating switch in the network of

25 FIG. 1.

FIG. 3 illustrates an originating switch which may be
included in the. network of FIG. 1 for implementing the

features of the present invention.



-3- originating. svmtch pI ays audi bIe or fake. ringing to the calllng party
over a voice path. The originating switch redirects’ the call to the’
secondary destination of the swtched egress ADR customer 5 only if the
predeterm ned tine |nt erval expires befara the called party answers the
call . In the case where the primary destination is actually busy, but the -

originating p Pwkhdh edaMaGic meeicxdaiteidn t hi s condition, the tiner wll expire and
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below, the network 10 is used to illustrate the redirection

10 of a telephone call to an alternative or secondary
destination of the ADR customer when a primary destination
is busy and the local egress switch in the local network
containing the primary destination does not provide any
indication of the busy condition at the primary destination

15 to an originating switch of the long distance carrier.

For purposes of clarity in explaining this invention,
only one alternative destination which is located in a local
network distinct from that local network containing the
primary destination is included in the network 10.

20 It is to be understood that an ADR customer may
subscribe to a plurality of alternative redirection
destinations which may be included in one or more distinct
local networks. Further, it is to be understood that one or
more alternative redirection destinations may be included in

25 the local network containing the primary destination cf the
ADR customer. :

The network 10 may suitably comprise a first local
network 20, a long distance network 40, a second local
network 60 and a third local network 80. The local network

30 20, which is typically owned by a local exchange carrier,
comprises a local egress switch 22 which is connected to a
caller unit 24 by a line 26.

The long distance network 40, which is typically owned
by a 1long distance exchange carrier, comprises an

35 originating switch 42, a terminating switch 44, an out-of-



- swi tched egress ADR custoner, when busy and free indications are not
‘provided to the originating.switch in the network of 25 FIG 1. FIG 3
illustrates an originating switch which may be included inthe network of -
FIG 1 for inplenenting the features of -tBe-present invention. S-4-
Detailed Description FIG 1 shows a swtched egress telecommunication
“network 10. bdhé seimel kA usiexespdrad \a datacaskewatk whegeahl Logal iEgs ess

switch included jn a lLocal network_belonging 5.t9 a.local.exchange, carrier
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network 10 iS use strate the redirecti‘on e one " cal
to an abtethats onngctedcondars thamuingtting sofitidie 4ADR1ieust omenkwhizn a
primary destination is busy and the |ocal egress switch in the | ocal
network containing.the primary destination does not provide any indication
of the busy condi%h@nléﬁaﬂhéeﬁwpﬁkrﬁodeyhﬂﬁétWéﬁ or may not be owned by

the local telephone carrier or carriers that own the local
networks 20 and 80, comprises a local egress switch 62
connected to a primary destination terminal 64 by a line 68.

10 Similarly, the local network 80 comprises a local egress
switcﬁ 82 connected to a secondary destination terminal 84
by a 1line 88. It is to be understood that the local
switches 62 and 82 may be connected to the primary and
secondary destinations 64 and 84, respectively, through

15 other local switches according to techniques well known in
the art.

In the network 10, the components within the 1local
networks 20, 60 and 80 and the long distance network 40 are
connected to each other as follows. A trunk 32 connects the

20 local switch 22 to the originating switch 42. The local
switch 62 is connected to the terminating switch 44 by a
trunk 34, and to the out-of-band signalling unit 46 via a
signalling link 36. Similarly, the local switch 82 is
connected to the terminating switch 44 by a trunk 52, and to

25 the out-of-band signalling unit 46 via a signalling link 54.
A signalling link 38 connects the out-of-band switching unit
46 to the local switch 22. It is noted that in some
switched egress networks, any of the signalling links 36, 54
and 38 connecting the 1local switches 62, 82 and 22,

30 respectively, with the out-of-band signalling unit 46 may
not exist.

The caller unit 24 and the primary and secondary
destinations 64 and 84, respectively, may suitably be audio

information transmitting and receiving devices, such as



15 tiotan Ol’lgl nati ng svmtch of the | ong di stance carri er. For- pur poses of
clarlty in explaining this invention, only one alternative destination
which is located 'in a-local network:" dlstlnct fromthat |ocal network'
containing the primary destination is-ing/ uded in the network 10. 20
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The terminating switch 44 in the long distance netwcrk

10 40 routes audio and signalling information for controlling
call processing between the originating switch 42 and the
local switches 62 and 82. It is to be understocod, however,
that a terminating switch in a long distance network which
routes audio and signalling information to a primary

15 destination of an ADR customer may not be the same
terminating switch that routes audio and signalling
information to a secondary destination of the ADR customer.

Signalling information may be received by the
terminating switch 44 from the local switches 62 and 82 by

20 one of two methods: either in-band signalling over the
trunks 34 and 52, respectively, or out-of-band signalling
via the out-of-band signalling unit 46. For example, the
terminating switch 44 may receive out-of-band signalling
information from the local switch 62 wia the out-of-band

25 switching unit 46 over the signalling links 36 and 50.
OQut-of-band signals are also transmitted between the
terminating switch 44 and the originating switch 42 via the
out-of-band signalling unit 46 over the signalling links 50
and 48.

30 The terminating switch 44 receives in-band signals from
the local switch 62 via the trunk 34 only if the local
switch 62 is not connected to the out-of-band signalling
unit 46, in other words, if the signalling link 36 is not
present. Using well known techniques, the terminating

35 switch 44 converts in-band signalling information to



Jband- signaling unit 46 and a database 49. Signalling links 48; 49'.and 50 -
connect -the out-of -band signalling unit 46 to the originating switch 42,
. the: database 49 and the terminating switch 44, respectively. The
originating switch. 5 42 is connected +o7the terminating switch 44 via.a
trunk 43. The |ocal network 60; which nmay or may not be owned by the |ocal
t el ephone carut ecf ovaxdrsignslshaandwaotihe sl ahakenetnyeks e sdreha8® o .-
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originating sMétthc4?. nedidSrkecal switch 62 is connected to the term nating
switch 44 by a trunk 34, and to the out-of-band g?gnallin unit 46 via a
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the database 49 méy be retrieved by the out-of-band
switching unit 46 over the signalling link 47 for further
routing in the long distance network 40.
The originating switch 42 in the long distance network
15 40 may suitably be a well known device that performs the
task of ensuring that audio information is routed along the
appropriate trunk lines to a desired destination according
to the routing number provided with the signalling
information. The originating switch 42 retrieves routing
20 information from the database 49 via the out-of-band
signalling unit 46 to determine the routing numbers
belonging to an ADR customer. Upon determining that the
routing number provided belongs to an ADR customer, the
originating switch 42 then determines how to route audio
25 information between the calling party at the caller unit 24
and the called party, which in the network 10 is either the
primary destination 64 or the secondary destination 84, by
processing the signalling information it receives from the
terminating switch 44 and the local switches 62 and 82. As
30 explained Dbelow, the signals transmitted from the
terminating switch 44 may contain information concerning the
status of the called party to which the originating switch
42 has routed the call.
A telephone call to an ADR customer of the long
35 distance network 40 is routed in the network 10 in the



25 the out-.of-band signalling unit 46 via'a signalling link 54. A~ -
signalling 1ink 38 connects the out-of-band switching. - unit 46 to the |ocal
switch 22. It is noted that in sone switched egress networks, any of the
signalling links 36, 54 and - 38 connecti®Bg- the |local swtches 62, 82
and 22, 30 respectively, wth the out-of-band signalling unit 46 may not .
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signal ling i efiem@aniiony f ohfeente@bhi from the local switch 22 to the
originating switch 42 occurs over the trunk 32.

10 The originating switch 42 then routes the call along
with the appropriate signalling information via the
terminating switch 44 to the local switch 62 because the
local network 60 contains the primary destination 64. The
terminating switch 44 will  utilize the out-of-band

15 signalling'unit 46 for routing the call and signalling
information to the local switch 62 only if the signalling
link 36 is included in the network 10 for transmitting
signalling information to the local switch 62. On.the other
hand, 1f the signalling link 36 is not included in the

20 network 10, routing of signalling information from the
terminating switch 44 to the local switch 62 occurs over the
trunk 34.

The local switch 62 then attempts to complete the call
to the primary destination 64. The local switch 62 may

25 provide information to the terminating switch 44 concerning
the call status of the primary destination 64 by
transmitting signalling information using either one of the
following methods: 1) in-band signalling over trunk 34; or,
2) out-of-band signalling over signalling links 50 and 36

30 wvia the ocut-of-band signalling unit 46, where the signalling
link 36 is included in the network 10. This signalling
information may contain the following call status data: the
call has been answered; the call is still ringing and has
not been answered; the call has been completed; a busy

35 indication; or, a free indication. It is to be understood



cal |- processi ng between the originating -switch 42 and the |ocal swtches 62"
‘apd- 82. It is'to be understood, however, that a term nating switch'in a. - - .
| ong di stance network which routes audio and - signalling information  to

a primary 15 destination of an ADR custoger nmay not _be the sanme terminating
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termnaipNdcall upon initial routing, and whether and in what manner,

if any, it should provide for connecting a voice path

between the caller unit 24 and the called party. For

instance, if the signalling information indicates that the

primary destination 64 is free, a voice path from the caller

15 unit 24 to the primary destination 64 is established through

conventional switching techniques involving the 1local

networks 20 and 60 and the long distance network 40, such

that the caller unit 24 may hear voice signals which may be

provided by the primary destination 64 if the call is

20 answered. On the other hand, if the primary destination 64

is busy and the originating switch 42 is provided with an.

indication of this condition, the originating switch 42 does

not establish a voice path between the caller unit 24 and

the initially called primary destination 64. The

25 originating switch 42, instead, redirects the call to the

secondary destination 84 according to well known ADR
techniques.

In the switched egress network 10, when the originating

switch 42 does not receive busy and free indications from

30 the local switch 62 because the local switch 62 does not

have the capability to provide such indications and a busy

condition exists at the called primary destination 64, a

prior art originating switch would not normally be able to

provide the ADR service feature of redirecting calls to a
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the originating switch 42 in generalized block diagram form

10 comprising components which may be suitably included therein
for performing the functions described in the process 100 in
accoraance with the inventive Eechnique. For the sake of
clarity, the process 100 is described with respect to the
routing of calls to a switched egress ADR customer having

15 the primary and secondary destinations 64 and 84,
respectively, as shown in the network 10 of FIG. 1. It is
to be understood that the technique of the present invention
may be similarly applied for an ADR customer who subscribes
to a plurality of alternative destinations.

20 Referring to FIG. 3, the originating switch 42 may be
suitably designed to include components which may detect and
transmit signalling information associated with switching a
call in the network 10, measure a predetermined time
interval, read data from and write data to a memory and

25 provide an audible signal for routing to an alternate
destination of an ADR customer. In accordance with the
present invention, the originating switch 42 may suitably
comprise a signalling information detector 91, a signalling
information transmitter 92, a timer 93, a memory 94 and an

30 announcer 95, all connected to a processor 96 in a
conventional manner for performing the operations described
below in the process 100.

The detector 91 may suitably be any device that (i)
detects signalling information, such as, for example, call

35 processing event data, that may be routed to the originating
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sigrnalling wunit. 46 to determine the routing nunbers belonging to-an -
" ADR custoner: -~ Upon deternining that the routing nunber provided: bel-ongs
t'o-an ADR customer, the originating .switch 42 then determ nes how t.o-route
audi-o 25 information between thé calling party at the calleéer unit 24 and
the called party, which in the network 10Lis either the primary destination
64 or the secondary destination 84, by processing the signalling_ .
i nf or mat i onSKi CFEc i eSFIR oFRE hECKBERPRATEN G 1 4d BRI PHe-Pocaprnd
swi tches 62sa88a82.in8s w3t PlH.Nak NYHW switdle 251 09alis(iit ragseksted
from the termnating swtch 4%% contain jnformation concerning the
status of th&%c IQE%%%%T%}QQ? 1h YT G Mt Phgd’ R t ERPESSRRALET Ut ed
the call. Acfekepketed alilgridl aihdADh tusinesn of of heut 0Rgr 3prétssanse .

network 40 s routed i.n the network 10 in.th fol ] ow ng nmanner. . The
t el ephon c;?‘Ie i?:srﬂsé‘b’erd:%ﬁ ? eM3Yl FBFtﬁHH’ g& ay rAcﬁ}f]e‘EFgo “tHY | Pfe 26
to the | ocabpewated 22. trihemiecaligawnilldihg?22nfouimas ibheagabbiaakdnginht h

t he appropri

at. c%ii al ki ng i.%fnosr ti, 0 toélb or i inaftsi nga iSnWi %cg 42 vi a
the out - of - BANG LML RPREAmiCE Sab TR hY B ERartr A Tt 3 5 Tr e he
signal li ng innkhg&8neswork 10. The timer 93 may suitably be a standard

timing device, such as a counter, that may be utilized for

10 timing a predetermined interval. The announcer 95 may be
any suitable device that may be operated to provide audible

ringing for routing to a calling party in the network 10.

The processor 96 may be any suitable microprocessor or
microcontroller that may control and monitor the operations

15 of the detector 91, the transmitter 92, the timer 93 and the
announcer 95, and read data from and write data to the
memory 94 using conventional technigues. The memory 94 may

be used as a store of data associated with ADR switching,
such as, for example, the subscribed ADR destinations of an

20 ADR customer retrieved from the database 49. For purposes
of this invention, the processor 96 may process signalling
information in the same form as it 1is received at the

detector 91. .

Referring to FIG. 2, in step 110, the processor 96 of

25 the originating switch 42 of the long distance network 40 is
provided with signalling information received at the
detector 91 which was routed to the originating switch 42 by

the local switch 22 and is associated with an ADR call
dialed at the caller unit 24. The processor 96 then

30 provides control signals to the signalling information
transmitter 92 to effectuate the retrieval of routing
information from the database 49. The retrieved routing
information is detected by the signalling information
detector 91 and then stored in the memory 94 by the

35 processor 96. The processor 96 then accesses and processes



included  in the network . 10, ‘Ofherwi.se,  routing of sigralling =~

"information fromthe | ocal svmtch 22 to the.originating swtch 42 occurs:
over the trunk 32. 10 . ~ The originating switch 42 then routes-the: caIIj_

al'ong with the appropriate signalling information via the term nati ng
switch 44 to the local switch 62 becausel2he l'ocal network 60 contains the
primary destination 64. The termnating switch 44 will utilize the

out - of - band tHe siogndlidg ng Somink tdénf etcredt Lng:kmenemﬁyaa"ad toi gaablrmngzn

i nformati on t Q,_|,_Q'C61| Wlt |y if al.hing |- nk
i ncl uded i nw{ Te hn%e”[ WOT K dc%[ ?“ér?gncg’trlrr?&gs&?ld% er&l r%larln gr %a £i 6r‘1‘ct$18‘dt he
| ocal smntcbg&@ss(aDRtuaandnHYhadd thief cahd edli gaaitlyl ig otk a36wiis cherd

[ noluded [ n e 20, aBRtWOLKeod0:, | Ol BEOBLSSEGNAYE | B dATUamELR Lo

the term na switch 427 To t al swtc occu over the trunk 34.
The | ocal5 swntgml@ therheat T epeBitoer ot @i rechingarhet 5YERSMBELREr P2

destination (. prodiife| 062LaBYIL! 6hgA1TRACS MHAMILCL S0 PEIRLLRAR1LR 113

term nati ng SW concer ni ng st at us f t he primary
desti nati on thes capl thwardkieds n@o@%@m%@odﬁmhhab. ﬁeuyﬁﬁé &pfan@r igne of

the foll ow nhdrei Redandlhokn-Daskl-si §pathi8g iaventliioik 3ff fhe Zhlled
out - of - band si gnal |.i ng over %Blgnallln | inks 50 and 36 30 via the

out - of - band B& Illsngaurf‘l"“t”L edh&E TR SPBnafYPhgmer, step 120 is

10 executed.

In step 120, the processor 96 accesses the memory 94 to
collect the subscribed destinations of the ADR customer.

Then, in step 130, the processor 96 provides control
signals to the transmitter 92 which direct the transmitter

15 92 to provide out-of band signalling information to the
terminating switch 44 for routing the call to the primary
destination 64. The terminating switch 44, in turn,
provides either in-band or out-of-band signalling
information, concérning the routing of the call to the local

20 switch 62, over either the trunk 34 for the former or the
signalling links 50 and 36 for the latter.

After receiving the signalling information concerning
the call being attempted by the caller unit 24, the local
switch 62 determines whether the call may be completed to

25 the primary destination 64. The local switch 62, in other
words, attempts to determine whether a busy condition exists
at the primary destination 64. Depending upon the
particular configuration of the network 10 and the
signalling capabilities of the local switch 62, the local

30 switch 62 may or may not transmit signalling information,
either in-band or out-of-band, in the form of busy or free
indications back to the terminating switch 44. As explained
above, the terminating switch 44 routes any signalling
information it receives from the local switch 62 to the

35 detector 91 of the originating switch 42, so that the
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link-36 is included in the network 10. . This signalling information may -
‘contain the followi ng call status data: the call -has been answered; the

c¢all is still ringing and has not been answered;: the call- has been

conpl eted; a busy 35 indi-cation; or, a free indication. It is to be - .

under st ood -9- that the originating s tth 42 can only receive either a

busy or a free condition indication if both of these indications -are
provi ded aBYOFg§EEOrofP6 tafe thg Pal FHRALLINGT SWARCIOR2 MHeRRBE Tt Helde
condi tions degeemifdtddhl Medcr@ddPatow ihesdsy m4@ting switch 44 routes
the signalling information it recglves to the orlglnatlng switch 42 as
expl ai ned above. IPh&C8Pi §fRat FRE SRFEERCE22EVBFOULEESt RBS| RFBFR8EFHN™®

contai ned i withesangi g8abaal0idgt eifAtBembBeont atuacof thie dlcegabl upon
initial routin%“ and whether and i.n what manner. |f any it should provide
for conngct FRGEAVES && OPatRep SERIRATHEE AVt - 24T B PTRESTIPT et
party. Foevalsharee thifs tsierzildniald iingforariod i o detkcaies vhathéhe

primary des%ination 64 IS I ce h Lron1tge cal ler 15 .unit 24 to
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or
initiating the timing of a predetermined interval. The
timer 93 is not initiated for timing if the local switch 52

10 has provided sufficient signalling information to the
detector 91 to permit the processor 96 to determine whether
the called destination is busy or free at the primary
destination 64. “

If, in step 140, the processor 96 determines that the

15 primary destination 64 is busy from the receipt of a busy
indication, the timer 93 is not initiated for timing. The
processor 96, consequently, does not redirect the call
according to the techniques of the process 100. Instead,
because sufficient signalling information is provided for

20 the processor 96 to detect the presence of a busy
destination, in step 145, the processor 96 provides control
signals to the transmitter 92 for redirecting the call to
the secondary destination 84 according to well known
techniques.

25 If, in step 140, the processor 96 determines that the
primary destination 64 is free from the receipt of a free
indication, the processor 96 then in step 145 starts a timer
not associated with the present invention for the purpose of
call redirection. Redirection then commences according to

30 well known techniques if this timer measures a user defined
predetermined time interval before the call is answered at
the primary destination 64.

On the other hand, if the detector 91 receives
insufficient signalling information from the local switch

35 62, such that the processor 96 cannot explicitly determire

e D ¢ -



-conventional  switching techniques involving the leocal networks 20 -and 60 -
~and the |ong-distance-network 40, such:that the-caller unit 24 nmay hear -
‘Voi ce signals which may be provided by the primry destination 64 if the
call is 20 answered. On the other hand, if the primary destination-64 is
busy and the originating switch 42 is-pidvided with an indication of this
condition, the originating switch 42 does not establish a voice path
bet ween t he"RBFTPRF @nikusq %d FRee GARdidign BXELFEE 3 i kBPy PHe@Ihati on
64. - addei 25c 1O 1 gianatineg gdedsdh?, 96 Nsheadedbediy @rirdhe. £add to

the secondary_ destination 84 according to well known ADR techniques.
In the sw tthed egress network 10, when the originating switch 42 does not

receive busy andifirseepicattlnspfsonssdr ddeptacideswdtrSL diegalise the
| ocal switch %d%esenots have the capabil L _%g rovide such, indications
and @ buby ToIE FOMe o3t & 04t CORBSORAPS B hATYPHeet | H T I GRS | or
art origi natnoersal t ch soudckeoodanoe natilch eheabbeesenpr dwiveattive , ARRe
et ooy S HiE 06T O A | A §REESA £ prededrmi Al AR WLATR
interval. At this point, one of two conditions is true
concerning the primary destination 64: it is either busy or
10 ringing. The processor 96, however, cannot precisely
determine which of these conditions is true. The processor
96, therefore, does not perform cut through, in other words,
does not provide control signals to the transmitter 92 for
establishing a voice path between the caller unit 24 and the
15 primary destination 64. Instead, the processor 96 provides
control signals to the announcer 95 which directs the
announcer 95 to play fake or audible ringing to the caller
unit 24. Ringing is played to ensure that the caller does
not hear a busy signal or tone if the primary destination 64
20 is indeed busy. The announcer 95 of the originating switch
42 plays fake ringing to the caller unit 24 via the trunk
32, the local switch 22 and the line 26 using conventional
techniques. Step 160 is then executed by the processor 96.
In step 160, .the processor 96 asynchronously waits for
25 one of the following call processing events: call answered,
call disconnected or timer expiration. The detector 91
provides detected signalling information to the processor 96
indicating call answered or call disconnected. The timer 93
provides suitable information to the processor 96 indicating
30 that the predetermined interval being timed has expired. As
explained above, the information provided by the timer 93
causes the processor 96 to redirect a call when, prior to
expiration of the predetermined time interval being timed,
the call has not been answered at the primary destination
35 64 and the call has not been disconnected.



howevér does  pr.ovi. de th| S abi.lity, as -expl-ai-ned bel ow. 1in accordance Wit h-

. the- present | nventlon nmet hod - and appar atus for. the originating. sw tch 42"

.to deternine whether.5 a call to-a swi tched egress ADR cust-oner - shoul d be _'
‘redirected to an alternative destination, even when busy and free
I ndi cations are not prow ded, are descrlisoed with reference to a process 100

shown in FIG 2, _FIG owsthg gi nat,i n §vmtqh 42 mjdlge(geﬂra_tlzed
bl ock di agr am f bf ni-18 85 PESTEAG - ‘@ d'r‘f@ntlé1 mAS BERITTAbty-Fhe! uded

t herei n fosigealdingngnifbenfatici atsatdesics i badli hatshaqwrﬁmé;%b | B
accordance;w he. inventiy hni que. _For the sake, of the
process 100(])153';:'5| és%tr:l et" W V?t’gg%g-t? Li:t%be tpﬁ:éjcre&ﬁqlﬁg%op Ych ?D“a sW t ched
egress ADRtustionetehatii’ng the phecemsamris prujrimm:fyol d@sﬁmmi ons

64 and; 84, ERRPe tz#[&b er 83 %@vab%hrgagrggt‘ﬁ@@( 9»9? of 5} G %Ce rls to

be undet st 60d resent rnventi on may simlarly
appl i ed fopramaAERiwgmmnomheﬁ subddie tsgs:qrxd%rypld@s&mn@tl@fn 8kt.eriagi ve

destinat | 085n: 281 signaltef gﬁ:rdg'l%etdo td) Ened il Nl Ny SULIEN, 4g may

be suit abl esl gne to I'n e conponents may det ect and Transm t
signal li ngglrﬁ?@FnﬁheorF%%%}ta’ﬁ% wet W%v@lﬁ%‘m% anééerCtﬂopﬁe Yretabi k 10,

neasure a gyedenesm nathd idB-wdtien\al inteadidat ahkrom gidavi heswatanto a
nemory, and, 25_proyide an qudibl e signal for routing toan altérnate
between the originating switch 42 and the primary
destination 64, to uncouple the voice path using well known
techniques. Furthermore, based on the control signals
provided by the processor 96, the transmitter 92 transmits
15 the appropriate "out-of-band signals to the terminating
switch 44 via the signalling 1link 48, the out-of-band
switching unit 46 and the signalling 1link 50 for
establishing a redirection of the call to the seccndary
destination 84. The terminating switch 44 uses signalling
20 link 50, the out-of-band signalling unit 46 and the
signalling 1link 54 to complete the redirection to the
secondary destination 84 only if the signalling link 54
exists. If the signalling link 54 does not exist, the
terminating switch 44, instead, will transmit in-band-
25 signals over the trunk 52 to complete the redirection to the
secondary destination 84. The processor 96 redirects the
call based on the inference that the primary destinaticn 64
is busy, because the call has not been answered at =the
primary destination 64 after an excessive amount of time has
30 passed since the inception of the call. It is to be
understood, of course, that the redirection performed in’
step 170 according to the process 100 may be performed with
regard to any of a plurality of alternate destinaticns
subscribed to by a switched egress ADR customer.



_desti nation of -an ADR cust oner . I n accordance with the present I nvention,
the-ori.ginating switch 42 my suitably conprise a signalling information
detector 91, a signalling information transmtter 92, a tiner 93, a menory
94 and an 30 announcer 95, all connecteedgt o a processor 96 in a
conventional manner for perform ng the operations described below in the
process 100. Theodetget etth@k r@h@uiiﬁbtuebe aey devideest it (dimaledeet s
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any suitable _device t e operate to prOV|de au
if the timer 93 does not measure the predetermined interval

10 before signalling information representing the processing
event of call disconnected is provided to the processor 96
by the detector 91, the processor 96 of the originating
switch 42 does not provide control signals for redirecting
the call.

15 As seen from FIG. 2, the processor 96 of the
originating switch 42 may ensure that the call is redirected
because a busy condition actually existed at the primary
destination 64 but could not be detected at the originating
switch 42 based on the lack of the transmission of busy and

20 free indications by the 1local switch 62. Thus, the
processor 96 of the originating switch 42 performs
redirection according to the ADR service feature upon the
expiration of a predetermined time interval that starts as
of the time when both busy and free indications at the

25 primary destination 64 are undetected at the originating
switch 42.

It is to be understood that the embodiments and
variations shown and described above are illustrative of the
principles of this invention only and that various

30 modifications may be implemented by those skilled in the art

| without departing from the scope e of the
invention.
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,rlngr—rrg’f”r routlnﬁ!ma calling party in the network 10. The processor 96

may be l oprocessor or mcrocontroller t
hroni t o mﬂ

of the detector 91, the tran;dﬂﬂﬁéﬁﬁgiHﬁﬁﬁEtN
timer artd t"he announcer 95, and read data from and wiite JRERLAGED he
menory 94 using conventional techniques.1The nenory 94 may be uUsed as a
store of data associated with ADR switching, such as, for exanple, the
subscri bed ABRAI¥MSt|nations of an 20 ADR customer retrieved fromthe

dat abase 49  Fora pNHOSESESF +HESrbBVEAY QNtel BENBRACESSAN £F9BMTRY HHQCEsS
signalling information in the sane formas it is received at the detector

91. Referri ®f ¥4 @esEinatiqnefo120SerARdprycdesbinableR o & sWdccned

- originating egtdgd £2cofndbevkode stiisladich neidrdcdon S (ADRY| Q@ tWhich
signal i ng information received at, the detector 91 whig g@\ggs routed to the
ori gi nat i’ng "&At GV B (e ALY FF AP HTVL t EPTREHF 1B ADR
cal | dial ed tafe tdiemail d®r un|t 24 The processor 96 then 30 provides
control signals ,to the 5| informatipn transd"_fl mtter

effectuate the r 55D Jorf’ I?Waorr%ta\ R gydafl&ﬁg&@aigon The
retrieved rm:ubsrtg:lhsécbrmtbyonthesADRIetestenierby the signalling
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processor agcesses proces es
10 routlng the call to the primary destination;

starting a timer for timing a predetermined intexval

and playing audible ringing to the calling party if the

local switch does not provide busy and free indications
associated with the primary destination; and,

15 rédirecting-the call to the secondary destination

if the timer times the predetermined interval before the

call is disconnected or before the call is answered at the

primary destination.

2. The method of claim 1, further comprising the step of

20 establishing a wvoice path from the calling party to the
primary destination if the primary destination can be
determined to be free.

3. The method of c¢laim 1, wherein the secondary
destination is comprised of a plurality of alternate

25 destinations.

4. The method of claim 1, wherein one local network
comprises the primary destination and the secondary
destination.

5. The method of claim 1, wherein the primary destination
30 and the secondary destination are contained in a first and

second local network, respectively.
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%WWUW stored in the nmenory 94 to determ ne whether

’ the di MM\ ponds to that of a switched egr, cLst oner
1f the1 B ot a switched egress ADR custo rnﬂQQQE@f@9ﬁ§§§%V 6

prOV|des*cdhtﬂoI "5 S|gnals to the transmtter 92 directffng ttnzﬁuﬁygﬁh
92 to provide suitable signalling inforbk&tion for conpl
direct connect nethods which are wel | known in the art and not a part of
thi s inventi-on. Thg fmethod HF el dHrt4. | BurtBer t eprepr €913 st PAORSEASt Ofer
step 120 i eskQaxemied. al RolRP d£0n FRBmPIALess9l 1 IRgaceesses 4 heygenory
.94 to collect the subscrlbed destinatjons of the ADR cusfoner Then, in
step 130, PRETROEeSSHTITRHBYi dfs ERAL rRFL1BIGNale ST A AN afsH t Ber 92
whi ch di r eiletidieniideasen therfdde 92 to provi de out-of band signalling
information to the termnating switch 44 for routing the call to the
prinary destination 64. The termnating switch 44, in turn,

provi des 7eitherhe meviwddof ©Xaim OB - ﬁtﬁrbﬁéﬂ coﬁpgﬂﬁihgnﬂhenfsﬁéﬁﬁbl"on

concerning t roout.ing of the call to the | witch 6 over elther
t he trunkgggaﬁﬁlﬁﬁﬁ} r frer’ QS HRALHR n VR ER12YhGChabRy XS

primary destination if the primary destination can be

determined to be free.

8. A system for redirecting a telephone call from a busy
10 primary destination to a secondary destination of a switched
egress alternative destination redirection (ADR) customer

when busy and free indications are not provided, comprising:

a caller unit for placing a call to the switched egress
ADR customer;

15 a first 1local switch for providing signalling
information for routing the call to an originating switch,
wherein said originating switch -determines the primary
destination and the secondary destination subscribed to by
the ADR customer and provides signalling information for

20 routing the call to a subscribed destination;

a second local switch for routing the call from the
originating switch to a subscribed destination,

said originating switch further comprising a timexr for
timing a predetermined interval, wherein said timer is

25 started and audible ringing is played to the caller unit if
the second local switch does not provide the originating
switch with signalling information that includes busy and
free indications associated with the primary destination
when routing of the call to the primary destination is

30 attempted, and

wherein said originating switch provides signalling

information to the second local switch for redirecting the

_—
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S|gna¥++ﬁg-+rnks—56‘a‘d—36 for the Iatter After rece|V|ng the 5|gnall
“infor the cal | being attenpted by th‘r‘ "f“"”'—_m
'I ocal Wgt!!‘mmg E nes whet her the call may be conpl

mar tro 4 The local switch 62, in other

deterntne mhether a busy condition exi‘st§ at the pri — 0
64. Dependjng upon the particylar, configuration of. the netmnrk 10 and
the signal |$%g* capalsing tsl"%%o%‘tlaﬂﬁe PSEARAEWPECH 62529 helPBEar 196Ssviitth 62
My or ey feicsfapaThEdSiaRalivialg daFRfBiRdNcaEl t her dikcban@@ed or
out.-of -band, in the form of bus% or free indications b%|k t.o the
terminati ng-Swiich-33. Cadletl APR¥E 500, tife PESFRFYA LTS ATIAR 44 rout es
any S|gnaII|ng |nfornat|on it receives fromthe |ocal smntch 62 to the 35
det ect or- of 25 or| atln%%gmntih 42, gS0 that t he rocessor
96 of the of 1 gi natfng ttegh ma§ T BERf ofh t 1 ed’%?JeIPm FBE; or? Bed
bel ow i 6 st@qastiﬂﬂatfmnstep ldOmptrisgedetett ;@ ¥l ywadvitmes dihe girteaessey 96

with any si formation that the detector 91 5 receives fromthe
term nati ng&éslvm #‘%gﬁp‘ "The processor 96

10. A system for redirecting a telephone call from a busy
primary destination to a secondary destination of a switched
egress alternative destination redirection (ADR) customer

10 when busy and free indications are not provided, comprising:

a caller unit for placing a call to the switched egress
ADR customer;
a first 1local switch for providing signalling
information for routing the call to an originating switch,
15 wherein said originating switch determines the primary
destination and the secondary destination subscribed to by
the ADR customer and provides signalling information for
routing the call to a subscribed destination;
a second local switch for routing the call from the
20 originating switch to the subscribed primary destination;
a third local switch for routing the call from the
originating switch to the subscribed secondary destination,
said originating switch further comprising a timer for
timing a predetermined interval, wherein said timer is
25 started and audible ringing is played to the caller unit if
| the second local switch does not provide the originating
switch with signalling information that includes busy and
free indications associated with the primary destination
when routing of the call to the primary destination is
30 attempted, and
wherein said originating switch provides signalling

information to the third local switch for redirecting the
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eval U@t__gi__]‘_h_LLSLg-ﬂé\-H——l——Hg |nformat|on t.o determ ne V\,hether to prowde'
" control signals to tﬁ“Ll mer 93 for ‘commencing or initia - T

a predemm“u j‘ Mﬂ . The'timer 93 is not initiated TS SHEﬁTﬁg%BH:H
| ocal rovi ded suffi-ci gt si gnal I i ng i nfjor mat RERLAGERhe
detector* 91 to permt t he processor 96 determ ne whet Két LIIB carted
destination_i bgs gr free at._the rlna destl on 64, in step 140,
t he process%?’fb ette‘l*?‘n ﬁggopﬁgtrjt rb%/:f esrtl} %Toﬁ 654‘1\ S busy from
t he recei ptpoédat busyneddiiaaeiroal tldﬁctnenetrhe%caklnms idiistdetrextfaad 41 M ng.
The process sgquently, edir acegrding to t he
"t echni ques ]9 f?ﬁe %fr?%ccgss %n?%gﬁqia%% %c%us%%é’?‘ﬁ%@tam gna Tl%@g
|nfornat|on i's provided for 20 the processor 96 to detect the presence of a
busy destinaiiongpin §3 A5, he.prggesser 98nRLavihdes yontd ghals to
the transmtter 55‘ for ?nr ecotfltn p‘ie ca?? to tﬁe seconcﬁfeo eéstl?drl\a't‘l on 84
accor di ny t@eﬁélnakhémm %échﬁ@ﬁnésseQS of a |pluralitep qmo altrrproeessor
96 determ ngssthak-§{BRsPri mary destination 64 is free fromthe receipt of a
free indication, t he processor 96 then in step 145 starts a tinmer not
associated with the present invention for the purpose of call redirection.

Redirectioni2henacgyBearesoaceeddiregtlitg a telephone call. from a busy
primary destination to a secondary destination of a switched

egress alternative destination redirection (ADR) customer
10 when busy and free indications are not provided, comprising:

a calling means for placing a call to the switched
egress ADR customer;
a first switching means for providing signalling
information for routing the call to a second switching
15 means, wherein the second switching means determines the
primary and the secondary destinations subscribed to by the
ADR customer and provides signalling information for routing
the call to a subscribed destination;
a third switching means for routing the call from the
20 originating office to a subscribed destination,
said second switching means further comprising a timing
means for timing a predetermined interval, wherein said
timing means is started and audible ringing is played to the
calling means if the third switching means does not provide
25 the second switching means with signalling information that
includes busy and free indications associated with the
primary destination when routing of the call to the primary
destination is attempted, and
wherein said second switching means provides signalling
30 information to the third switching means for redirecting the

call to the secondary destination if the timer times the
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.30 - ME_T—KH@WTTTRﬂﬂﬂTnﬁﬁrIf this timer measures a user defined

predet
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free c
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pr edet
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val before the call is ansmered - ‘e pFrnafy.
3,""'“1“”"%"! ’,!g other “hand, if the detector a} ﬂ PRICET MBS ;.

5P e 1

I ¢i eat &1 gna information fromthe |ocal swtc :
ocessor 96 cannot explicitly deterdh rie - 14 - whether a

dit t t. t.h t t t he, 96
o' 1 oPBEPROPATSrEy 10T G (4 590, LRhe idedss oF: IO IRAA Hhes

| sigbalfere thet kaltli nBr Hdweated GraTegits Ner ideery | deigiwat don .
ermned interval. In accordance with the present invention,

93 is set to nmeasure a predeterm ned, maxi numtime interval

t he
At

this point,

desti nati on 464 ; h%tf% i t.her ?H§¥ ggdloofr'gg'ggurallg $|on égg??ﬁé The

however,
processop

not provide control

18ne Ghanmsysnuﬁtiaﬁw ¢baimue1éoncamMHajdfuthﬁirm&qcndarv

cannot préci sely dé m neé which of ese condi
odesthapéfions,. does not performcut through, in other words,

path between the caller unit 24 and the

10
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25

30

14. An apparatus comprising:

a signalling information detector for detecting
signalling information provided in a switching network;

a signalling information transmitter for providing
signalling information for switching calls in the network;

a memory for storing data associated with switching
calls in the network;

a timer for timing out predetermined intervals;

an announcer for providing audible ringing for routing
to a called destination; and,

and a processor,

wherein the processor accesses the memory for
determining a primary and a secondary destination subscribed
to by an ADR customer when a call is placed to the ADR
customer,

wherein the processor provides control signals to the
transmitter directing the transmitter to provide signalling
information to a local switch for routing the call to the
primary destination,

wherein the processor provides control signals to the
timer directing the timer to time a predetermined interval
and control signals to the announcer directing the announcer
to play audible ringing to the calling party if the local
switch does not provide to the transmitter busy and free
indications associated with the primary destination, and

wherein the processor provides control signals to the
transmitter for redirecting the call to the eecondary

e
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signals to the transmtter 92 for establishing a voice
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15 ~primary-destinati-en—64. Instead, the .processor 96. pr ov_'i--des'"',cont'r ol -

i 'sighals to the 95 ‘whi ch-ditects the announcer 9F—Fo—pror—Fake=or—
- audi bl eclmmu i Imigfﬂ Iler unit 24. Ringing is played {[oTRIBSNEETiHE BERRG
~ caller dgdag® S sy signal or topg if the primaryldesti REPFAREBA 20

is indeed busy. The announcer 95 of the“6riginating switch 42 ptays Iare

ringing to the caller unit 24 via.the trunk 32, the local swich 22 and the
line 26 usi r‘fge sctoln%/aetn]t?%na]r flt Aekc hi q“u*emse.‘ St“ellén 60 9% t ht-‘cehrﬁa e?g\(zgﬁegd‘ ‘Bny“teh‘é
processor 96.ntarwtlehdfire tttee pralke sisord s amecthednmusief aveg tthd graZs

one of the f.ql | Qw al | processi % 2 |, answered, call
di sconnect ed’cgoraq-},glw%&gx%?r% féoﬁf*ﬂglfﬁeaggf“égtagrqo 1 provides detected
signalling information to the processor 96 indicating call answered or call
di sconnect ed.g Thepytd ' [ iatiabl @41 nf EQN t U Qeessor
96 indicating 30 %ﬂgﬁ%ﬁ%q%ﬁm&%ﬁ?m efva %‘2‘%%\% .t'%_}?r%drb%a?g explred.
As expl ainedPz@iohdes tsHgnadflomaindeymadiare § cbyhe Heran sk t oSy CHURS e

processor 9&Ho doth &Rt c @y Cabl c¥RER1 1Bh A vbA c@XRalcd IFddnPft HN® a1l ing
predetermned tine interval being tined, the call "has not been answered at

. g ] ) !
the primary RREEERY R idie Prigpmndasteinaftiondst ddte redpaks daftddiaddon

can be determined to be free.

16. The apparatus of claim 14, wherein the secondary
10 destination is comprised of _a plurality of alternate

destinations.
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- 15 - If t he predeternlned tinme |nterval ‘has expired before 5|gnaII|ng __“
“information-that the call ‘has been answered or..di sconnected i's prOV|ded to. i
the processor 96 by the detector 91, in step 170, the pr
control signals'5 to the transmitter 92 for redirecting| ?ﬁﬁféﬁéEﬁﬁR@bkE
primary destination 64 to the secondary2§e§t|nat|on 84. The co Eﬁg ogbgnaﬁsa
provided to the transmtter 92 in_ ste 170 _direct the tnapsm: =i
provide instructions to all _ e§N$nA?ﬁ%RhEV§DF?R10, i ncl udi ng’ he ik
originating switch 10 42aanm@rNATE OESETIMNTION ROPENE | ated with the voice
path between the originatin Lkch 1 he rimary destination
64, to uncoupl e the voi ce%ﬁ& %@%%qi%g%%m%ues. Furt her nor e,
based on the control signals provided by the processor 96, the transmtter
92 transmits 15 the appropriate out-of-band signals to the term nating
switch 44 via the signalling link 48, the out-of-band switching unit 46
and the sSABSERACMg |ink 50 for establishing a redirection of the cal
to the secondary destination 84. The term nating switch 44 uses signalling
20 l'ink 50, the out-of-band signalling unit 46 and the signalling link 54
to conpl®te the Redirectiion 0§ cablsdommiar pudysprhmekyndgat bmdyioh tde
signal 1ing Linle 285t Yestildadith sbgnad | st cldndls Sdgdess npteexiste
- destination redirection (ADR) customer is performed in the

absence of sufficient terminating line status information in

the form of busy and free indications being provided to the
10 originating switch which provides the ADR service feature

capability. The originating switch infers that the primary

destination is busy and redirects the call to the secondary

destination accordingly if the time that passes since the

inception of the call is greater than a predetermined
15 interval in which the call has not been answered.

—_—
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termminating switch 44, instead, wll transmt- in-band- 25 Signals over the
" trunk 52 to conplete the redirection’ t:o''the' segondary destination 84. The
- vprocessor 96 redirects the call based on'the inference that the prinmary
destination 64 is busy, because the cafflfghas not been answered at the

primary destination 64 after an excessive anmount of tine has 30 passed
since the inception of the call. - It is to be understood, of course, that
the redirection performed in step 170 according to the process 100 nay be
performed with regard to any of a plurality of alternate destinations
subscribed to by a switched egress ADR custoner. On the other hand, if
the timer 93 does not tinme out the predetermined interval before signalling
information repre$entative of the proces"ﬁi ng event of call v®nswered is
detected by the dgtector 91, in opter woyds, if signalling 5 information is
provided to the ppocessor 96 indfcathng that the call has 6Ben answer ed
before the timer 93 neasures the poedetetrnmned tine intervgg, the processor
96 does not provéale control sig aléfr Fedirecting the calr. Likew se, if
the timer 93 doe®lnot measur erihe geet rmned interval 10 before

w

n

signal l'ing inforﬁtion repreSRndi n t he brocessing
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-.event of call disconnected is prOV|ded to the processor 96 by 't he det ect-or

- 91, the processor 96 of the originating swtch 42 does not provide control
signals for redirecting the call. 15 . As seen from EIG 2, the
processor 96 of -the originating smnﬂbﬂ342 may ensure that the call is
redi rected because a busy condition actually existed at-the primary

- destination 64 but could not be detected at the originating switch 42 based
on the lack of the transm ssion of busy and 20 free indications by the
| ocal switch 62. Thus, the processor 96 of the originating switch 42
perforns redirection according to the ADR service feature upon the
expiration of a predetermned tine interval that starts as of the tine when
both busy and free indications at the 25 prinmary destination 64 are
undetected at the originating switch 42. It is to be understood that

the enbodiments and variations shown and described above are illustrative
of the principles of this invention only and that various 30 nodifications
may be i npl enent ed by those skilled in the art without departing from
the scope of the invention.
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.Cais: 1. A nmethod for redirecting a tel ephone call froma busy prinmary
destination to a secondary desti-nation of a switched egress alternative
‘destination redirection 5 (ADR) cust zﬁr when either a busy or free:
indication is not provided, conpriSindg e steps of: determning the

~primary and secondary destination subscribed to by the ADR cust oner;
providing signaling information to a local switch for routing the call to
t he 10 primary destination; starting a timer for timng a predeterm ned
interval if the local switch does not provide either the busy or the free
i ndi cation associated with the primary destination; and redirecting the
call to the secondary destination if the tinmer tines the 15 pr edet er m ned
interval before the call is disconnected or before the call is answered at
the primary destination. 2. The nmethod of claim1, wherein one |ocal
network conprises the primary destination and the secondary destination. 3.
The. met hod of claim2, further conprising the step of establishing a voice
20 " path fromthe calling party to the primary destination if the prinmary
destination is determined to be free. 4. The nethod of claim1, wherein the
primary destination and the secondary destination are contained in a first
and second | ocal network, respectivela 5. The nmethod of claim4, further

conprising the step of establishing a Voice
91 ) 92
N N
SIGNALLING SIGNALLING
INFORMATION INFORMATION
DETECTOR TRANSMITTER
94
N
MEMORY PROCESSOR [~ 96
95 : 93
N N
ANNOUNCER TIMER

FIG. 3



25 _‘path fromthe calllng party to the primry destlnatlon i f the primary
destination is determined to be free. 6. ThHe et hod of claim 1, “further

conprising the step of- establlshlng a voice path fromtfa ;
~the primary destination if the primary .destination is dgt
free. 30 - 7." The method of claim1, wherein the secon

conprised of a plurality Ofzﬂﬁfﬁgﬁugnﬁe&ppﬁﬁitggspoﬁ
1 further conprising the ste

ovi di ng_ af—au
i ndication to the calling ﬁﬁEF§N?F§tDﬁﬁgpﬂﬁqfaxsﬁﬂy?ik rocessed it the
local switch does not provpdg gwtmgﬁgbhgghmss @mgdnnﬁﬁg%alndlcatlon '
associated with the primary destination. 9. The nethod of claim8, wherein -
the audi bl e indication is audible ringing. 10. A systemfor redirecting a
t el ephone call froma busy prinary destination 10 to a secondary-
destination. jtched egress alternative destination redlrectlon (ADR)
custoner wh a busy or free indication is not provided, conprising:
a caller unit for placing a call to the switched egress ADR customer; a.

first Logal out t el Lo o 400 mndlio Aol gD 0l LA LER L e, ga','

to an ori gl natlng SW erern sal ori gl na erm‘he

primary 15 a destindeiryn dedtihstiovonefir ya dewikshedonegudssr idjaretrmtny the L

ADR cust omer, %&:ﬁ[@i@&%gﬂ@@&wﬂ (RDRY MeLERBER s I Y fikrldie GRldnd © a.
subscri bed destinati on
' absence of suff1c1ent termlnatlng line status information in:

the form of busy and free 1nd1catlons being prov1ded to the
10 orlglnatlng switch which prov1des the ADR service reature
' capablllty The orlglnatlng switch lnfers that the prlmary :
destination is busy arid redlrects the call to the secondary
destination accordingly 1f the tlme that passes: 31nce the-
inception of the call is greater than. a predetermlned
15 lnterval 1n wthh the call has not been answered '

. Figure 1
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a second I c | routing the caII fromthe origination swtch to a
subscrl rliﬁg E;I:‘"isal d originating switch further conpr i s Replsweihedte sheet
for t| ed 20 |nter-va17—vvherem qaldtlmer s started if

t he second Iocal swi tch does not provide the ofigks)a Ns,v\$|11 th
signaling information that includes either the busy or @%r di cation
associated with the prinmary destination when r (gf o the
primary desU]ﬂmsLon is attenpted, and where s h

provi des signaling information to the second 25 | ocal switch for

redirecting the qald methdd¥or SRERBEHE ¥ tl&hbohe4ll 80m 4 badyepﬁmﬁ?rdegﬁﬂaﬁ%nt he
predeterm ned interval before the call is disconnected or before the call

i s answer edtm@ sehendary dastylatiels tof raaSwMedl&resﬂﬂtemve rdestinationi nedit€ctionher ei n

t he secopdar sti natlo s..conpri sed, of Lurality of. glternate

dest  nat§ oneXDES Sustoiist e, el ABuse & e infishinru noh Hiswilerh (PSRt | ng
switch provg@ Sofin audi bl e indication to the caller unit that the call is

bei ng process d I'f the second |ocal swtch does not provide the originating
switch with si gndetengining the peiiapy atd)edcohdary destinatiers swbistilssd toltyy theADRr t he
free indication associated with the primary destination when routing of the
call to thec‘ﬁ)ﬁ“i’lﬁ%y destination is attenpted. 13. The apparatus of claim

12, wherein the 8}6%Bh§ siéﬁgjxﬁfsﬂff?ﬂndﬁ%natadd R)lcgl £v{'1@<§1| Ry routing the call to the
10  primary destination;

------------------------------

starting a timer for timing a predetermined interval if the local switch does not
provide either the busy or the free indication associated with the primary destination;
and

redirecting the call to the secondary destination if the timer times the

15  predetermined interval before the call is disconnected or before the call is answered at
the primary destination.

2. The method of 61aim 1, wherein one local network comprises the primary
destination and the secondary destination.

3. The method of claim 2, further comprising the Step of establishing a voice

20  path from the calling party to the primary destination if the primary destination is
 determined to be free.

4, The method of claim 1, wherein the primary destination and the secondary
destination are contained in a first and second local network, respectively.

5. The method of claim 4, further comprising the step of establishing a voice

25 path from the calling party to the primary destination if the primary destination is
determined to be free.

6. The method of claim 1, further comprising the step of establishing a voice
path from the calling party to the primary destination if the primary destination is
determined to be free. '

30



P ‘fl?@ Xeplacement sheet

14. A hmgcting a tel ephone call om.a k
dést i nimlm“gu)'"""QFMItiondary destinati on qof RgPERNGEM
al ternatr ve dests nat 1 en redirection (ADR)g cugt oner B/nen ei t her
free indication is not provided, comprising: lapgal® SrAURMEEf or

------------------------------

call to the swtched egress ADR custoner; a flitsi—teeal—swtehJdor
providing signaling information for routing the call to an originatin
switch, wherein s dbemethodef ¢lgins iy whareindhe pepondary dagtingtipnris gomymised o
destination and the secondary.d | hation subscribed to by the ADR custoner
and provi desagﬁléﬂg?'f)ﬁﬁ" 1%8#%{”?@ Stor routing the call to a subscribed
destination; a segomHe bRk oFeidiN fuRhed Ritigrthg'diesispbt: from the
originating switch to the subscribed primary déestination; and a third | ocal
switch fdr routi nprovidéng ahlauditdenindicationi tyi thet ¢atlings patty thatothe nall2i3 being

subscri bed seconda estipation,, said ori.ginatin wtch further, .
conpri si ng faprt"F?Fé?J ¥fo‘?‘° ﬁ‘?‘?‘i‘? ﬁﬂ‘tgh ﬂf’%sd’éqté?rﬂ’f‘aﬁﬂl it ?3’8?3’, °K/\ﬂ’§ré?lenllng§?ﬂ°‘li mer
is started 'Essﬁaae&%ﬁﬁw?gﬁﬁ%y@%?ﬁ%{ndoes not provide the originating

switch with signaling in "I on “includes either the busy or the free

i ndi cati on associ it THe wietHodtidfelairi8ynhyreiletht andibledndiekitéon ik audibleginging. he cal |
to the 25 pri mar% destination_is attenpted, and wherein said orjginating

switch provides sl@nAlsysigm for srdisgetinga telephare eall from)ajkusy psimary: Hestisation
Ledirect: - | _ ot an g . y "

or edet or il nelt F &gy g if BE 400 HBE gt bl Uesebnali rbdillERod 77,
I s not answe(ARpéustdiferPilicitithetEBisyof fife@ indicion is not provided, comprising:

a caller unit for placing a call to the switched egress ADR customer;

a first local switch for providing signaling information for routing the call to
an originating switch, wherein said originating switch determines the primary
15  destination and the secondary destination subscribed to by the ADR customer and
provides signaling information four routing the call to a subscribed destination; and
a second local switch for routing the call from the origination switch to a
subscribed destination, |
said originating switch further comprising a timer for timing a predetermined
20  interval, wherein said timer is started if the second local switch does not provide the
originating switch with signaling information that includes either the busy or the free
indication associated with the primary destination when routing of the call to the
primary destination is attempted, and
where said originating switch provides signaling information to the second
25  local switch for redirecting the call to the secondary destination if the timer times the
predetermined interval before the call is disconnected or before the call is answered at
the primary destination.
11. The system of claim 10, wherein the secondary destination is comprised
of a plurality of alternate destinations.
30



15. T Lm 14, wherein the sec == gdestiratton A— Rephigsieat Gheet
of a "m li ﬂ'ﬁ rnat e destinations. i‘ RE?[EAQEMH!GT}SI@EE’DI aim 14,

wherel R g swi tch provi desl%n i ?95)@ cat on to the
caller unit that t he caII I's being processef Ddite 1. .Ea tiich does not
provide the originating switch with si gnal | g~ Arorrerror—rat | ncl udes
ei ther the busyo t free | 0 J w.ththe

destinati on when %u?ﬁﬁcj‘pgﬁm (ez’ngEHn ﬁeé'glﬂat?‘ﬁa Ngling s @ﬁc?ﬁo‘flges an
attenpted. lghdibl@thdicatibR o e o%lléd uhit fhat 18 RER i bdiRE prodeistd F thd Secoad 1dal | S
audi bl e ringing. 10 . A systemfor redirecting a tel ephone call

froma busy switdmdgesdeet pmdm thet originetiog raitch wisht sigealingninférnationi thahed
egress al ter,nati.ve .destination |re tlon r when either a
busy or fr ee‘nngd‘Fsc%t b Hhe; RUSK GF ﬂ]fr ’&au‘?,‘b 9‘?‘%@& {hatﬂggrlmaﬁg destination o
placing a ¢ hﬁﬁfy first swtching nmeans
for providi %h%%%ﬁggﬂg%rﬁﬂ?%?% or rou .%%mpég.” 15 to a second
swi t chi ng neans, gherThienapphmtsecd olding Vii2, c;trhewnrmaraadm&t aididaties it hadipld mary

and t he secondary destination subscribed to by the ADR custoner and
provi des si gi@®&g information for routing the call to a subscribed

destination; and t Qi L. b.0g: ' all f mthe
originating offi CI} t‘g s%&g%&%@k@%mgef@fegéﬁeo%ﬂﬁgﬂ% 1}1@? pﬁmgg gé ELE% ($Jats
swi t chi N® Neweng sédondfeT detndtionsohe svitchéd Beres® aRémAte Béstinitbraredirection
predeterm ned interval, wherein said timng neans is started if the third

swi t chi ng nﬂMM@thgnsﬁh@@ busy OS&GGWIanmgrm%cwmpmsm gnal i ng
i nformation that inglude her th the fre ndi cati on associ at ed
with the primary ad‘é?ilf Wﬂff a‘gltff’t{ﬁ%s‘ﬂ%h?‘#@gr@%ﬁ k{ocutst?g‘eﬁ;ri nary
destination is atfgrpicd sﬁft‘& for providing signaling information for routing the call to

an originating switch, wherein said originating switch determines the primary

15  destination and the secondary destination subscribed to by the ADR customer and
provides signaling information for routing the call to a subscribed destination;
a second local switch for routing the call from the originating switch to the
subscribed primary destination; and N
a third local switch for routing the call from the originating switch to the
20  subscribed secondary destination,
said originating switch further comprising a timer for timing a predetermined
interval, wherein said timer is started if the second local switch does not provide the
originating switch with signaling information that includes either the busy or the free
indication associated with the primary destination when routing of the call to the
25  primary destination is attempted, and
wherein said originating switch provides signaling information to the third
local switch for redirecting the call to the secondary destination if the timer times the
predetermined interval before the call is disconnected or before the call is not
answered at the primary destination. .
30



pr-avi-dessi nglacement sheet
REFLACEAMENTOSHERET ¢ 0 the

pred;;\ir mi_ned i ntller val before

25- i .d second sw tc¢hing ne
i°nformluﬂﬂgﬂnmﬂalﬂﬁlfd swi t chi ng nean2of-o
secondaf y¢ f the timer times th

the call is disconnected or before the calll| iDatean@AYS B8 t hel primary
destination. 19. The system of claim 18, ererr—tt adasyl destination
I's conprised 30 of a plurality of alternate destinations. 20. The

sy;t em of clai m 1§; Thesysiem efdaigr tbrvherintthe sergndary dsstnabion desoraprisgddi bl e
i ndi cation tg_t | i 1 th Il is bei dif th
10 ?ﬁg “ﬁﬁlgtﬁé)fh@%gﬁg??&&a 81[53 e Cca IS €l ng processe | e

third switcl Vi'de the second swi tching neans with

signaling 5 i nfigr mghé QPstemasf thaith Ude SwiRirdif Ghe tofipidatiny sWitchhgro{idee an
i ndi cation associated with the primary destination when routing of the call
to the pfi mangdiblicigdicatiar torthe saller upitghasdhe call isHeingsprecassedaif the lacahswitch

wherein the audi ble i.ndjcation.is audible ringing,. 22., An apparatus

Compr 1 o1 ng. ST REPYidR e o GRERE Sl ruE stgmafis R fhat Glclss Fithyr

i nformation L Q) indi L Sbd i . : ' ' LIt i on
tranom ttor (ogiy O theffte infiaforribbdiulld it e Bitory oSuuich Wi KU WR | 07
network; a mieneallytofties privhanyidestimitiba isg@teoptat ed with switching calls in the
network; a tiner for timngé’gu{ﬂprgde erm edd'{v&terval,s; .and 15 . |
processor, wher eild- (1€ Syvtera of slgim 4 pcwhaerein the,au ﬁﬁ?‘ycqﬁﬁﬂlﬂ@i"é‘?ﬁf‘ﬁgwg-a
primary;gnd a 18. A system for redirecting a telephone call from a busy primary destination

o3

to a secondary destination of a switched egress alternative destination redirection
(ADR) customer when either a busy or free indication is not provided, comprising:

a calling means for placing a call to the switched egress ADR customer;

a first switching means for providing signaling information for routing the call

15 to a second switching means, wherein the second switching means determines the
primary and the secondary destination subscribed to by the ADR customer and
provides signaling information for routing the call to a subscribed destination; and

a third switching means for routing the call from the originating office to a
subscribed destination,

20 said second switching means further comprising a timing means for timing a
predetermined interval, wherein said timing means is started if the third switching
means does not provide the second switching means with signaling information that
includes either the busy or the free indication associated with the primary destination
when routing of the call to the primary destination is attempted, and

25 wherein said second switching means provides signaling information to the
third switching means for redirecting the call to the secondary destination if the timer
times the predetermined interval before the call is disconnected or before the call is
answered at the primary destination. '

19. The system of claim 18, wherein the secondary destination is comprised

30 of aplurality of alternate destinations.



secon ' subscribed to . by an AR
pl ace m“L ﬁg"{mﬂgmomﬂ,r, wherein the prdf
to thes merns dekrecting the 20 -t 2ans]

information to a local switch for routing t Bry
destination, wherein the processor provides aaks=—tel t he timer
directing the tinmer to tine a predetermned interval if the |ocal swtch
does not provi de 200 Theesystemmficlainet8, aihetein the sbernd switchingemeand ipoavidesran
associated with the, primry desiination

; and 25 . wherein the :
processor prYdiblRemdicatien 4e thy 5‘?3 ng megng H@t{&?“aﬁéhﬁ?"é?g PB‘?“?S@G#@HWHQ t he
call to the ek | bifia L LB odod heg:pr m ned
interval bef g;?tgf?i@ ggﬁ%a Ia§és§§Pg%g?ldﬁg%tt§§ s%éa@e?%irtgemﬁ%gﬁ%ag%l G’lltg g’%’g&\}\@?ed at
the primary igkeshativai that inchies Eitherathp busy we thd fiek dhdivatidn avseviged withethe
processor provides signaling 30, information to the transmitter directing
t he transm Prigary destingtion when rouling ecths gall tq the primary destipation isgttempted. t o t he
primary destinati,@n-hf _f i d inationg.is.determ.ned..t.0 be. free.
D " The appar at a3 ey Aemes B0 PRk BRbE il iR L BkibE rsfingl °c
conprised of a pl2ar ald dppagitusidongpiidiige destinations. 25. The apparatus of
claim22 further conprising: an announcer for playing an audible
i ndi cati on, wher &isignahing priovmation detectan foe detecting signalingrinformation providedouncer

directi 0§ t?gag‘gl &ﬁgg%tv&o?k;pl ay the audible

&epldcement sheet
rol signals
gnal i ng

a signaling information transmitter for providing signaling information for
switching calls in the network;
a memory for storing data associated with switching calls in the network;
a timer for timing out predetermined intervals; and
15 a processor,
wherein the processor accesses the memory for determining a primary and a
secondary destination subscribed to by an ADR customer when a call is placed to the
ADR customer,
wherein the processor provides control signals to the transmitter directing the
20 transmitter to provide signaling information to a local switch for routing the call to
the primary destination, |
wherein the processor provides control signals to the timer directing the timer
to time a predetermined interval if the local switch does not provide to the transmitter
either a busy or free indication associated with the primary destination, and |
25 ' wherein the processor provides control signals to the transmitter for
redirecting the call to the secondary destination if the timer times out the
predetermined interval before the call is disconnected or before the call is answered at
the primary destination.
23. The apparatus of claim 22, wherein the processor provides signaling

30 information to the transmitter directing the transmitter to establish a voice path from



h

I ndi cat g party that the. call is bei ng processeg i t he
I"ocal S“"[“Hmam”ﬂﬂ""mot provide to the t aF‘w (L e LIer t £ sheet
the free*irfdi ¢at PonSassociated with the ‘Wﬁ'ﬁTﬁHﬁETZ . The
apparatus of claim 25, wherein the aud| e i|{n |cat2c3nAu|(§; mdl blle ringing.

the calling party to the primary destination if the primary destination is determined to
be free. |

24. The apparatus of claim 22, wherein the secondary destination is

5 comprised of a plurélity of alternate destinations.

25. The apparatus of claim 22 further comprising:

an announcer for playing an audible indication, wherein the processor
provides control signals to the announcer directing the announcer to play the audible
indication to the calling party that tlte call is being processed if the local switch does

10  not provide to the transmitter either the busy or the free indication associated with the

primary destination. _

26. The appafatus of claim 25, wherein the audible indication is audible

ringing.



