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csimle service and other specialized types of tel ecomunications calls. -
5% Pr'obl em Facsinile service is becoming increasingly popul ar because of the
wi de availability of relatively inexpensiye facsimle machines. Facsinle

(fax) service however still presents sone problens. One conmon problemis
attenpting to send a facsinile message to S ose tel ephone nunber
i s known but whose 10 facﬁﬁq%gﬁgéﬂqgéﬁgﬁ‘m. nder these

ci rcunstances, a separate call is typically required to identify the
custoner's fa,i,si m, | @Fmigber. This is wasteful of the calling and called
custoner tine L 0 expensive since an extra call is required.

| nt er nati onal facsi ni IThisiavestioncdelatdsyto $avsinile seevice amdbother spdcialized typesaft ed

15 circuits %}\‘ﬁt h_| ”\rzv[l%g%géérﬂ on since conventional facsimle signals may

. 1 S. . . . . .
be excessi vel Stor many ot her international voice transm ssion

facilities.S CBrablemy access to such selected circuits presents a problem

Advances in fax servi . i .
%ﬁcﬁme%&%%qg gﬁdﬁtigg e RIEHHPoftldrtdcausk of YheWwide

ring-no-answer condition on a fax ca - send a}gf ac% m.l e rrgs‘sa e.to a
store and 20 avadabilityjof relativelyinexpensiyve facsimilp machingsyRacsigple( ce
destination fpGeéver @il PREEAS Somb probldiad. OAC edniinbe probldih iatietnyingith abidea
However, such_servyjce reorigination involyes a ti copsum 0Cess in
order to call fag (TRCSSARE 1P B HStomer ¥hose {“—yﬂpiﬂae {“bm%df gﬁm‘f‘hg&c‘gﬁ?%d number
i nt o t hat_ foac fackimilef mimbey oy keownf Pndeethesessiscumistanoésewsepfaratbeall & egoi ng,
neees exist in the art.t [pCcessS,,fax |1, (of ¥ | t he 25
cartlder diali nB’pf Yf%ﬁgﬁﬁggféﬂgfyoﬂlg%§f§§g}ﬁﬁ s l?Béxrlla ’ ?g)‘}%g#@ﬁg&gr

speci al | ow the calling and called customer time and is also expensive since an extra call is

International facsimile calls ideally should be transmitted over selected
15 circuits with low distortion since conventional facsimile signals may be excessively
distorted over many other international voice transmission facilities. Getting access
to such selected circuits presents a problem.
Advances in fax service now enable a customer encountering a busy or
ﬁng—no—aqswer condition on a fax call to send a facsimile message to a store and
20 forward facility for subsequent transmission to the destination facsimile machine
when that facsimile machine is available. However, such service reorigination
involves a time consuming process in order to call a store and forward facility and to
. redial the called number into that facility for subsequent fax delivery. In view of the
= . foregoing, needs exist in the art to process fax calls to a fax machine without the
25 caller dialing the fax number, to process international fax calls over special low
distortion circuits, and to simplify the process of sending calls to a store and forward
facility. Similar needs are encountered in other types of specialized
telecommunication calls such as calls to a recipient voice messaging system and
electronic mail system. ' :
30 Solution
_ The foregoing needs are met and an advance is made over the prior art
in accordance with the principles of this invention wherein in an illustrative
embodiment, facsimile calls are processed to a fax destination by class of service
marks for special treatment in their processing through a common carrier network.
35 Advantageously, such a class mark permits a numbef of special fax features to be
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distortion circuits, and to sinplify the process of sending calls to a
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On international fax calls, the invention provides facilities in an
international gateway switch to ascertain that the call is a facsimile call and

15 automatically to route the call over selected low distortion transmission facilities for
quality communication. _

It is a feature of the invention that facsimile calls are identified in a local
switch from ei;her the line equipment appearance number of the calling line or the
directory number of the calling customer, and in an interexchange carrier switch on

20 the basis of the calling customer directory number as forwarded through automatic
number identification facilities. In the latter embodiment, a memory table
maintained in an interexchange carrier (IXC) egress switch translates a called voice
station number into a destination facsimile number to provide data so that call
completion to a facsimile line is automatically effected.

25 In this embodiment some lines, such as those connecting a private
branch exchange (PBX) to a switching office, may carry either facsimile or other
traffic. Customers on those lines are asked to key a signal, illustratively, either 3 (=
F for FAX) or 8 (= V for Voice). to identify whether a particular call is fax.

- In an alternative embodiment, calls are illustratively recognized as being

30 fax calls by a prefix comprising a special alternative common carrier code such as
10XXX or a non-numeric indicator such as the # si gn or a # sign plus one or more
digits keyed on a dual tone multi-frequency (DTMF) customer station dialed by the
customer and recognized in the network as designating a fax call, or by a fax mark,
data sent along with a message to set up a connection, from an integrated services

35 digital network (ISDN) line. Advantageously, such a class mark permits a number
of special fax features to be implemented, including automatic transfer of fax calls



the dialed nunber. On international fax calls, the invention provides
facilities in an international gateway swtch to ascertain that the call is
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15 recognized, a receiver is attached to the call to detect if the calling customer dials
additional digits for requesting a store and forward connection. The customer may
dial such additional digits in response to hearing that the called facsimile number is
busy or detecting that the called facsimile number does not answer. When the
additional digits are detected, the call is routed to a store and forward facsimile

20 facility and the previously dialed called number and the originating customer’s
number are automatically forwarded to that store and forward facility for delivery of
the call, delivery of a confirmation, and for billing. Alternatively, the network can
automatically forward calls from that callmg customer to a store and forward facility
on busy or ring-no-answer condition.

25 Another feature of this invention is that the called customer may specify
that fax calls to busy or ring-no-answer condition be automatically rerouted to a fax
store and forward facility. On international fax calls, the invention provides
facilities in an international gateway switch to ascertain that the call is a facsimile
call and automatically to route the call over selected low distortion transmission

30 facilities for quality communication. Further, a translation from the voice number to
an associated fax number is made at the gateway switch, either directly or by
accessing a shared database, to provide automatic routing to an associated fax
machine for countries which have not implemented automatic rerouting of calls from
voice to fax machines. For Direct Services Dialing Capability (DSDC) calls, such as

35 "800" or "Freephone" calls, a DSD Network Control Point, a database shared by a
plurality of Interexchange Carrier (IXC) switches, provides the necessary data for
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collected from the ongmator ofacallin response to a network provided prompt.
Accordingly, this invention is an arrangement for recognizing fax calls,
15 and responsive to such recognition, to automatically transferacall to a voice
destination to the fax machine associated with that voice destination. A fax call
indicator, such as a traveling class of service mark in CCS messages for the call, is
used to communicate that the call is a fax call to switching offices for that call.
Brief Description of the Drawing
20 FIG. 1 is an overall block diagram of an interexchange carrier system
for implementing applicants’ invention;
FIGS. 2 and 3 are memory layouts of databases of interexchange carrier
switches used for processing calls; and '
FIGS. 4 and 5 are flow charts of programs for controlling actions
25 required to implement applicants’ invention in an interexchange carrier ingress and
egress switch, respectively.
Detailed Description
FIG. 1 is a block diagram showing major elements required to
implement applicants’ invention. Three facsimile machines are shown, originating
30 facsimile machine 102, originating facsimile machine 101, connected to an ISDN |
| termination 105, and terminating facsimile (fax) machine 104. In accordance with
one specific embodiment, each such machine is "registered” with_thé carriers serving
the customer, and, as indicated below, data is recorded in the appropriate switches
that the customer’s line is, in fact, connected to a fax machine. Each of these
35 machines has an associated telephone number. Originating facsimile machine 102 is
connected to serving local exchange switch 106, and originating fax machine 101 is
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the call, delivery of a confirmation, and for billing. Aternatively, the
network can automatically forward calls fromthat calling custoner to a
store and forward facility on busy or ri ng-no- answer condition. 25
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messagi ng Sy%l@ﬁﬁﬁﬁrﬁﬂni&rft@&e' ArSHe OF fhemhehife104.and call's to the
electronic mail”syst e%hse%ro\ggganng facsimile machine 102 places a call to a called number

15 (the number of the voice telephone of the customer to whom a facsimile message is
to be sent), the called number and the number of facsimile machine 102, identified
by ANI facilities in local exchange carrier switch 106 and hereinafter referred to
simply as the ANI number, are sent to ingress interexchange carrier IXC)
switch 110. In this specific embodiment, the IXC switches are 4 ESS™ switches,

20 described in The Bell System Technical Journal, Vol. 56, No. 7, September 1977,
pages 1015-1320. Signaling between LEC switch 106 and IXC switch 110 is carried
out using Feature Group D signaling which permits the signaling of ANI data.
Feature Group D signaling is specified in Bellcore document: Notes on the BOC
Intra-LATA Networks - 1986, Technical Reference TR-NPL-00275, Issue 1, April

25 1986, Section 6. The IXC switch 110 comprises a switching network 112 for
interconnecting communications ports, a processor 114 for controlling the _opei'ations
of the switch, dual tone multi-frequency (DTMF) receivers 117 for receiving DTMF
signals from fax machine 102, MF receivers 116 for receiving signals from local
exchange carrier switch 106, a common channel signaling (CCS) transceiver 118 for

30 transmitting messages to other IXC switches, and a database 120, shown in FIG. 2,
for storing, among other items, a table 122. The table 122 stores ANI numbers
associated with facsimile machines served by switch 110 and, for éach such
facsimile machine, an indicator of whether store and forward service is offered to
that machine, an indicator of mixed use service, and an indicator of automatic

35 connection to store and forward on busy or on ring-no-answer condition.




the intended recipient. The type of the call can be established
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with - translation performed at an ongmatmg office to recognize that the call is from a fax
15 machine. This class of service is then transmitted to an ingress switch by
information digits as described hereinafter; alternatively, the information can be
transmitted in a CCS message.
Another method of recognizing a fax call is by a prefix such as #, # plus
one or more digits (for example, #3 = #F), or an alternative common carrier code
20 such as 10XXX. The local office recognizes this prefix and signals the prefix to a
toll carrier in one of the. ways described above, or simply passes the prefix as well as
the rest of the digits to the ingress switch.
When an incoming call from LEC switch 106 is detected in switch 110,
the call is connected through network 112 to an MF receiver 116 to receive the
25 called number and the ANI nufnber transmitted from switch 106. Processor 114,
operative under the control of program 119, records these digits as they are received
and checks in database 120 to see if the ANI number corresponds to a facsimile
machine, or whether the ANI number corresponds to a mixed use line. The
treatment of mixed use lines is discussed hereinafter with reference to FIG. 4,
30 blocks 230 and 232. In this case, the ANI number corresponds to facsimile
machine 102 which, it is assumed for the purposes of this description, also has a
store and forward indicator indicating that this machine has subscribed for store and
forward service. The database 120 also includes screening data to prevent a
particular ANI from making toll calls outside a pﬁi’tiéular range, or from making
35 international calls. If the call is destined for a Direct Services Dialing Capability
(DSDC) subscriber service such as "800" or Freephone service, then processor 114

—t
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one specific enbodi ment, each such machine is "registered” with the
carriers serving the custoner, and, as indicated below, data is recorded in
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t he custoner ‘e nmessage i s nunber
and the nunbeanmllerdahssmmsgonhlﬂm Hee message 44 comprises segment 142, containing

the ANI number, segment 144 containing a fax flag indicating that this is a call
originated from a fax machine, segment 146 comprises the called number, and

15 segment 148 comprising an identifier for identifying the call. Such a message is sent
for any call recognized as being a fax call, regardless of whether the originating
customer has subscribed to a fax specific feature. Alternatively, two or more flags
may be used, a fax flag indicating that this is a fax call, and one or more additional
flags specifying calling customer fax features, such as routing over preferred _

20 facilities or automatic rerouting. The preferred facilities flag can be set in response
to a class of service indicator, specifying that the caller is willing to pay a premium
to have fax calls routed over preferred intemationél facilities.

Intermediate IXC switch 182 receives the message over CCS facility

and the associated call over a transmission facility, and sets up an additional

25 connection to egress IXC switch 150 and transmits the message 140 to that switch.
Intermediate IXC switch 182 and egress IXC switch 150 are similar to ingress IXC
switch 110. The call is connected to network 154 of egress IXC switch 150. The
message 140 is received in CCS transceiver 152 of switch 150. Processor 156 of
switch 150, operative under the control of program 157, examines message 140 and

30 recognizes fax flag 144. Processor 156 then queries database 250, shown in detail in
FIG. 3, of switch 150 to access voice to fax (V-T-FAX) translation table 252. This
table translates from the called number such as 253_ to the associated fax number
such as 263 for LEC switches served by the egress IXC switch. The entries 253,
254, 255 may be either voice or fax numbers. Fax numbers are recognized because

35 the corresponding fax entry, 263, 264, 265 matches the voice or fax number. In the
example, a match is found between entries 255 and 265, indiéating that the directory
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such as 2!3, egress D%C switch 150 then forwards the associated fax number, not the
15 called number, to store and forward (S/F) facility 180. The call is then subsequently
completed from S/F facility 180 via IXC switch 150 to LEC switch 170 which serves
terminating fax machine 104. If fax machine 104 is available, the call is set up. If
the call is to a fax number such as 255, and the fax number is busy, if the store and
forward indicator 275 is set, the call is forwarded. In an international gateway
20 switching system, the V-T-FAX translation is made for countries which have not
implemented the features of this invention. The translation may be stored either in
the switching system or in a remote database (not shown).
Database 250 can make a number of other translations besides voice to
fax. If completion to one of several fax numbers according to the time of day or day
25 of week is desired, or other more complex routing is desired, a translation is made
from a called number such as 254 to a pointer such as 264 which points to a block of
memory 280. This block includes a number of alternative destinations 281, 282, |
according to the time and/or day of week 284, 285. In this case, one of the
destinations, destination 282, is a store and forward facility 180 for automatically
30 storing the facsimile message for subsequent delivery. The block also contains
screening data 286 to block calls from certain numbers or to only permit calls from
certain numbers to be completed; this is useful, for example, for shielding fax
machines from receiving excessive "junk fax" messages.
Database 250 also comprises a block 290 for translations for
35 international calls to countries that have not implemented the voice to fax
translation. Entries 291, 292, 293 have corresponding translation results 296, 297,
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a special prefix, illustratively a special common carrier identification
prefix, which is recognized at |local exchange 106 or ingress switch 110 as
designating a fax call. 5 The ingress sw hch responds to this prefix,

ei ther received fromthe custoner via |ocal exchange switch 106, or
transmtted in the formof a special signal fromswtch 106, by treating
the call as a9s.aﬁnms|29aandaearreme¢mumemambers witse coussmndmgafaxf ax

rechi ne 101, n6AROR netwﬁa?#gg&)eﬁ&ﬁa@@%wmﬁﬁb&‘azl a,%a g at ed

services digl nectl on, automatica naI s a fax

call via a famspondme@aw#mgwiw the called pumberis 5o Y fopnd i blogk 298, 107.

Switch 107 pass essudiedahitlie cAlldCRingber i 8 fAX mianbér@na|thit dhé @fPG@Del 13 t0
i ngress s tch 110.. The esence of fax indicator 115 is a signal to switch
quplsiedy

110 that t is a fax call. O her nethods of recognizing a
fax call Incl ude a cl'ﬁﬁe‘re@ixsﬁseneqﬁﬁerhémkteanhmea%efmmwm includes aomatl ng

cervi ce 1o ¢ AUHRERAFLAR pinst b Camableop e Brav e by AL AR BAHRS 104 o
def‘;f;fgi lrorggsgeisgelﬂmf ?asy asdindicasedito ded gallet via busymemtgedﬂmmfomntegm?.fg:c It ;egugﬂ
:s #, # pl ugﬁgﬁeq%@r Qﬁ%fg’?ﬁggﬁf’g ?}égﬁ&gﬁétéﬁﬁgcﬁﬁfﬂ)&hggﬁm%ﬁr %*a’gl !to ernative
common call i enachindd 020naykeya group @XRDIMFisigrialsdor regquesting a sorequmd foowartli s
prefix and spghakfod. hﬁe&f Fﬂie%&n}{;é?ﬁém,cx?{sr ﬂ&Esi\:}@ fb?as tsH?ﬁ‘eth@

descri bed above or si asses’t prerix_as e rest o¥ t he
digits to thmfmgacmsfogsp g/ndesirsd store and forwerd carrier, ffarmreates alagity v i s

detected in &Vuskﬁﬂe@ﬁpmﬁ&ﬁeﬂ?althléﬁo&%ﬂ?&f%dkﬁ&ﬁ?%ﬂé%&&ihe&ﬂtbttﬁean M-
receiver 116.to receive Il ed nurrb(fr and the AN. nynber

transnitted MR SEﬁarI’G'Ba“ orefonpecicd using switches of daat interexchangeo|  of
program 119, cireienr Fer fubhéssi itya,mis dshiredithar the Geory and forward facklity i180

database 120, 0.36ie thdm ififeds IXCSWRS! 1 {0l VNdEcrk L via ihERbdihteSxC

switch 182 and egress IXC switch 150 to facsimile machine 104. If the customer
hears a busy tone or recognizes that facsimile machine 104 is not answering, then the
customer at facsimile machine 102 keys data for specifying use of store and forward

20 facility 180 on this call. The connection from IXC switch 110 to fax machine 104 is
removed and instead facsimile machine 102 is connected via IXC switch 110 to store
and forward facility 180. Common channel signaling message 190 is sent to store
and forward facility 180. This message 190 includes segments 192 comprising the
ANI number, 194 comprising the called number, and optionally segment 196 for

25 additional billing data such as a subaccount billing number. Both the ANI number
and the called number have been retained in the memory of processor 114 and do not
need to be redialed or retransmitted to IXC carrier switch 110. The store and
forward facility 180 sends a fax flag along with fax call set-up messages. For
customers who prefer an automatic connection to a store and forward facility on

30 busy, the busy indicator 174 on CCS message 172 is used to set up the connection to
the store and forward facility automatically.

In case the recognized fax call is further recognized in ingress IXC
switch 110 as bcing' a Direct Services Dialing Capability (DSDC) call, a request
message similar to message 140 is sent to Direct Services Dialing/Network Control

35 Point (DSD/NCP) 121 with a fax flag 144 marked. The DSD/NCP 121 translates
this request message using a database, comprising data similar to that in ‘
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machi ne, or whether the ANl nunber corresponds to a m xed use line. The
treatnment of m xed use lines is discussed hereinafter with reference to
PG 4, 30 blocks 230 and 232. In this e, the ANl nunber corresponds to
facsimle machine 102 which, it is assumet Tor the purposes of this
description, also has a store and forward indicator indicating that this
machi ne has database ZﬁlfotmndaMgevmcdtdfaxmmbememdmmihmdamaeefaazo al so
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101 SCePt o0y ek BepEe o RIS ASRBAF e a6b SRR 125, P2
whi ch canl@Gccess t he FEE tbmatﬂﬂw almt Wacnbns;pcrfmrmeﬂhn theaingress swittleundert i s
??\fg?errgd: gt tem‘f&?% ?fﬁ&w&l\éjg er tor eagh‘"e ESSQ‘FQ%”% gﬁ cfgg.re A CCS
message. 140 Fesciuan ths ingress switein(astionbloskiZ02h Vs bloskigpatmadasdn e er
g éﬁt glngl c gnt bAibt &, BY adtfiRG Spedialbifling iRforfRAGR Sith G GBAROUAFBIIERP TNt 142,
number may also be received along with the call (action block 204). Subaccount
15 billing procedures are described in Bauer et al.: U.S. Patent 4,776,004. Next, the
ANI number is checked to see whether it is associated with a fax machine (test 206),
or a mixed use line. If not, then routine call processing in accordance with the
principles of the prior art is performed for that call (action block 208). If the ANI
number is associated with a fax machine, then a fax flag, and, alternatively, a
20 preferred facilities routing flag, is inserted in the CCS message to be sent to the next
switch to which this call is to be routed. Next, test 212 checks whether the store and
forward indicator for that ANI number is 1. If not, then the call is processed
routinely from that point with the exception of the retention of the fax flag in the
CCS message being generated (action block 214). If the store and forward indicator
25 is 1, then a dual tone mulﬁfreduency (DTMF) receiver is attached to the call (action
block 216) and thereafter the call is processed routinely as previously described with
respect to action block 214. If subsequently dialed DTMF digits are detected,
representing a store and forward request (action block 218), then the outgoing call
from the ingress IXC switch is disconnected (action block 220) and a connection to
30 the customer selected store and forward facility identified by the store and forward
request dialed by the customer is established (action block 222). The ingress IXC
switch then sends to the store and forward facility the ANI number, the called
number, and any special billing information generated in action block 204 (action
block 224). Thereafter, the call is processed as a routine facsimile store and forward
35 call wherein the CCS call set up message includes a fax flag. Itis, of course,
necessary to make sure that a S/F call is not terminated to another S/F system, since




the ANl nunber, segnent 144 containing a fax flag indicating that this is a
call originated froma fax machi ne, segnent 146 conprises the called
nunber, and 15 segment 148 conprising an, identifier for identifying the
call. Such a nmessage is sent for any call ‘recognized as being a fax call,
regardl ess of whether the originating customer has subscribed to a fax
speci fi c f easuche casé ceulddeddtolalargemumber ob 54 messgge delivesiss forame callf ax f | ag
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sets up an additiona nn ion to .apsmts
t he nessage 140 to tﬁgf?hes@\ﬁ? %F'n’F ?%{‘815‘5%6’%‘%%%% fflgﬂgﬁ%ﬁ%@é | XC
SWi t C'hklig4ais]?tmw adlthocﬂlayusapmmp@ wvkeya B (oD F") tier fax luse o8 on/i¥lt ed to
net wor of egress CCS
transcei ver TBZS “M‘?‘%ﬁf?ﬁ%&fwg&ﬁ’%‘g@ﬁ%ﬁ@w%%@%g&opera (.g under
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Th| s tabl e tasdndicaeddn petion block 208 mﬁm&%mw&i%n@mm%m at ed
fax nunber s&ggatgﬁlg&’ﬁefgorlﬁwtches served by the egress | XC switch.

The entries 253, 254, 255 may b | r fax nynbers unbers
are recogni zed becau@%mtar@‘ ée@&ﬁ ﬂ@&%@rg?ﬂwnﬁﬁéx%ﬁ‘\

mat ches t§e ol feémain ISDN linérba be tedogii thefax identifidrGh ai sigrfaling dndssdgecen
entries 255 rae@e:dwezé3 gt’ thl'. ri]x(xjgirgs%tsiwr}ﬂ:ht(h 1;cnt 639)Ctlx9fé§ponse to reception of a call
with this identifier, the actions previously described, starting at action block 210, are
executed.

A call from a station 102 can also be recognized at the ingress switch as

20 being a fax call by a prefix such as a special alternative common carrier code taken
from those numbers of the series 10XXX which have not been used to identify a
common carrier and which have not otherwise been assigned or a prefix code whose
initial character is non-numeric such as # or #9 (action block 201). The special
alternative common carrier code should probably also specify a common carrier,

25 since otherwise customers could not specify an alternative common carrier on a fax
message sent in accordance with the principles of this invention. In response to
reception of a call with this special code, the actions previously described, starting at
action block 210, are performed.

Another alternative method of recognizing that a call is a fax call is the

30 following: Feature Group B and Feature Group D of Equal Access Signaling, as
described in the Bellcore document Notes on the BOC Intra-LATA Networks - 1986,
Technical Reference TR-NPL-000275, Issue 1, April 1986, Section 6, provides for |
the transmission of two digits, called Information Digits ("II" digits), between
network switches to classify a call. II digits have traditionally been used to identify

35 coin phones, hotels, etc. and have been more recently used to identify services such
as virtual private networks and wide-area telephone services. An II digit pair, can be




-8- nunber 255 is a nunber of a fax machine. Customers with fax machines
‘who-do not need translation froma voice to a fax nunber need not have an
entry in table 252 since the call can be 1(‘20_an eted normal |y whether or not
a fax flag is present. If these custonmers require special fax features, an
entry such as 255 is used. For voice 5 nunbers, a nessage waiting |anp
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the call is (test3@ANdd .nomﬁléihtlhﬁﬁﬂ-ﬂrimm copmeatipnallypsdnthe PROFATL(ACHRR, t he
]}/- T- FAX tr angibak B4, I18 tiefdesiffile a2 pidseft it OCB 4R ms%gemsem;seﬂed he
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15 international calls is performed. First, a check is made to see if there is a V-T-FAX
translation for the international called number (test 307). If so, the translated
number is substituted for the called number (action block 308). The call is then
routed over low distortion facilities satisfactory for transmitting facsimile signals
(action block 309). If this is not an international call, then the voice-to-fax
20 translation table is checked to see if the called number is in the "voice" portion of
that table (test 310). If so, then the associated fax number is substit_uted for the
called number (action block 311). The fax number, either as directly received, or as
translated, is then further translated to find whether an automatic route to store and
forward on busy or no answer within a predetermined time indicator is set (test 312).
25 If the fax number is busy or does not answer within a predetermined time and that
indicator is set (test 313), the call is routed to a store and forward facility (action
block 314). If the call is not forwarded to a store and forward facility, then if the
voice number has an associated indicator such as 278 marked, then the fax message
waiting indicator for that voice number is set (action block 316). Thereafter, the call
30 isprocessed con\ientionally (action block 315). The translation, as discussed earlier
with respect to database 160, is flexible and can be different for different times of the
day and/or days of the week, can include automatic redirection of calls for one fax
number to another, and can include automatic routing to a store and forward
facility 180, either on busy, or at the appropriaté times of the day/days of the week.
35 If calls are forwarded from the egress switch to an alternate destination, the
terminating party may have to be separately billed for a portion of the call. Ifa




Dat abase 250 can make a nunber of other translations besides voice to fax.
If conpletion to one of several fax nunbers according to the time of day or
day 25 of week is desired, or other e1 conpl ex routing is desired, a
translation is made froma called nunber éuch as 254 to a pointer such as
264 which points to a block of nmenory 280. This block includes a nunber of
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is either bu L ndi b the caller via busy nessage 172 sent from
egress | XC 1EM’EN& l{ﬂi’j hi ne 104 does not answ Fuid BEPF DRsBieholfer at
fax 10 nach _ »& group of DTMy,si gnal§ fb'r“_ rePasEpNy a ftore

and forward connection. Because of the requirenent,| y—£8r the
custonmer to key information for specifying a desired store and forward
carri.er. For ngH!@S’ clarity, it is assuned in this case that the store and
forward carrier is onejagsagicalieskiidd dbmgiBingthesRpedpnge carrier and

t herefore connected using switches, of that, i nterexchange 15 carrjer. For
e e e A I R

accessi bl e fr onfacsimpilesmtibp{@nadwi t ch 110 is al so connected via internedi ate

| XC switch 182 d : SV : i | . h
cust oner heaPs a busy { Seaatmet kidioante himpérisl /o pf RN it for' 10,

answeri ng, therservieg aid fiswdestiatiomcsi i | e machi ne 102 keys data for
speci fying use of store and forward 20 facility 180 on this call. The

connection from | XC switch. 110,.to f machine, 104 is,renoved and instead
facsimil e machine 102th ‘%%ﬁé@%“ﬁ%“?ﬁ@%ﬁﬁpﬁ?@ to store and forward
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the ANl nunber @BgmilBSaish,Bth She EAV® ideéHation RssbEiftedRAR the Of
prchassor 114 andéggq_géi need_to De redialed or retransmtted to | XC

carrier swtch SP¢ desHPp¥IONg forward facility 180 sends .a fax flag
along with fax call set-up nessages. For custoners who prefer an autonmatic

174 on 008 message. 17251 & weliensers up el ealt KRpretng R e o ¢ o
forward facility autonardacoghiking that theacndl is fromr ®facsimilessthtioax cal | is further
recogni zed 1§ i ngress | Keponsive to said recognizing, setting a facsimile indicator in a
' common channel signaling (CCS) message to a switching system; and
processing the call as a facsimile call in the switching system.

4. The method of claim 3 wherein said recognizing comprises the step
of: ' :
20 performing a class of service translation in a local office to determine
that a line is connected to a facsimile station.

5. The method of claim 3 wherein said recognizing comprises the steps
of: .
receiving an automatic number identification (ANT) number of a calling
25 customer; and
translating said ANI number to determine whether a line associated with
said ANI number is connected to a facsimile station.

6. The method of claim 3 wherein said recognizing step comprises the
step of: |
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switch 110 as being a Direct Services Dialing Cap ' ,
request nessage “m““ﬁ‘““ﬁﬁe 140 is sent to [DiTF i

Di ali ng/ Net wor k ﬁ“m (DSD/ NCP) 121 wijt h a fReEPLACED-144
The DSDI NCP 121 ttansldted this request rpssage ush siace
conprising data simlar to that in -10- dat abase 250 for translating

voi ce to fax nunbers, and returns a transl ated-to-fax nunber I,nh.a response
message to switch 110‘@5@\%‘?&*3?41@3@‘?%1@%@%%‘6% acsimileccalls

t ransl at ed- t oaridapthérwaller had been called by the calling station. If the
call ed custoner has any ter.m nati ng feaatb‘grajls‘ s‘!ch as redirect to another
station or to store 5° PO AAFEVEr IRSHEEL5 888 cri bing these features is
supplied in the respodetectinss sigralfidenifying af&isinilPcalPih saiddrecaivérdfonsaided t o
egress | XCgswiich 150 in nessage 140. In the case of screening, if the call
is screened soO that conpletion is denied, the call need not be forwarded
fromthe ingress I XC 140 to the egress | XC 150 but can be bl ocked in | XC
140 on the basis of datp, rtﬁétHéd‘Sfjclhiﬂl e Rs A ual the

FIG 4 is a flowcharf of:actions per?orrre |n the ingress svmtch under the
control of prasitifseauensy (PIMERNecsivier Hhﬁeﬂﬁéldc%ﬂaééﬁ "DV sigaal keyediat are
received i n tdéustdrgdr&ttionM t ch (actlon bl ock 202). This block is perforned
as in the prior art. In addition, special billing information such as a
subaccount billing nunber nmay al so be received along with the call (action
bl ock 204). Subaccou$t The méthod oficlaip B whdreis said processing stéecomprifatiey et al :
U.?— Pat egb %@%904 Next, the ANl nunbér is checked to see whether it is

ciate a Tax machine (test 206), or a mixed use line. If not, then
routine call processi defestingthatsaithendkis ah intemational call; and

if said call is a facsimile call, routing said call over special transmission
facilities for transmitting facsimile calls.

9. The method of claim 3 wherein said processing step comprises the
15 steps of:
' determining that the call destination is not another facsimile station;
translating from the identity of the destination to the identity of an
associated facsimile stdtion; and
completing the call to the associated facsimile station.

20 10. The method of claim 3 further comprising the steps of:
detecting that a destination of said call is busy; '
automatically reconnecting said call to a store and forward facility for
subsequent delivery.

11. The method of claim 3 further comprising the step of:

25 following said processing step, responsive to reception of dialed
information from a caller of said call, connecting said call to a store and forward
facility for storing a facsimile message for subsequent delivery without requiring
said caller to reoriginate.

12. A switching system, comprising:
/.--.

/
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principl es--ef the. prior art .i.s perforned for that

I f the AN ted with a fax machi ngj
etlte'rnativm Dﬂ!m ﬁ'edfamlltles routing
' CCSr‘ressag e next svmtc_hgo which this ca

rout ed. Next, test 212 checks whet her the store and forward i ndicator for

t hat AN nunber is 1. If not, then the call_ is processed r. utl nely. from
that point with the egdeasslagen bl for stosng yeics io '%W&'ﬁn slateps; ad he CCs
nessage bei ng gener at Mheanbl sxlauaéﬁﬁdertﬁeéda&opém famaward

indicator 25 is 1, en reque receiv

Lt tached to tTEPRESIe 1 Sckems ot B @1%%5*&?% iRATLA Y Qertingeli by
processed roufdrﬂeieyuwgssaixil&mndwhtpr,MGd'ondlmﬂlwnglsaldevsmecmmlmar,tfaxn bI ock
214. 1f sulseg |, 5} : a store
and forvvargsr'év Qégtlyfa ﬂx'ﬂd%;%{?f?%&l ‘Ffoq {%‘g’f’%ﬁﬁééi&‘ﬁ%ﬁ@ﬁ?&‘??&mme

i ngress | XC smumber. i s di sconnect ed (actlon bI ock 220) and a connection to
30 the customer selected store and forward facility identified by the
store.and forward request dialed by the custoner is established (action

bl ock 222). The i ngr d3s A switching sy§1em EAMPHESAS: t 0 t he store and forward
facility the ANl nunbar:abtét’&ﬁ&H@dleEMmWommem@Ms lokigfititin

i nformati on generate ction 204 (action bl ock 224). Thereafter,
the call is p?ag‘éégg’ SYYe A f acsinile store and forward 35 call
wherein tn@ CCS cal l @mcesqmrmnsa@peﬁanvéunkhmﬂEdmotbmpmgram,sfprnfsemgrse,

cydeem %i noch B ndihiey id Smonttaghl sghdinBICCSFREARI O el oRG e oF,
del i veries f osaidtelephan¢ mimbers ofifassiouile madiines f the called terninal is busy,

and nessage 172 including busy indicator 174 is detected (action bl ock

240), then if the callir_tﬁlfax nunber has .
: o e system of claim 13 further comprising:

means for receiving said telephone number as an Automatic Number
15 Identification (ANI) number from another switching system.

15. A switching system comprising:
class of service indications of lines connected to facsimile machines;
and _ o . .
processor means, operative under the control of a program, for
20 recognizing said class of service indications and, responsive to said recognition on a
call for inserting a fax indicator in common channel signaling (CCS) messages for

said call.
16. A switching system comprising:
a dual tone multifrequency (DTMF) receiver;
25 a table for storing telephone numbers of facsimile machines originating
calls served by said system; and

processor means, operative under the control of a program, for
recognizing a fax call from one of said telephone numbers to another number, for
connecting said DTMF receiver to said call, and responsive to signals received by
"30 said DTMEF receiver, for extending said call to a fax store and forward facility, and -
for forwarding said one of said telephone numbers and said another number to said
fax store and forward facility.
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automatic store and forward-on-busy (positive result of test 242), the

actions startu ﬁ 1 | bl ock 220 are perforned: t of
test 242 is n w mm"mmﬂumem continues to vvai':ﬁ'“f_-‘@rgﬁﬁmusb%ﬁgﬁf\*d al ed
store and forward®réqudst s 1+ the ANl nudBer is dssoci aeCUAGEPH xed use
line, a DTMF receiver is attached and the caller |

0
f "F) f f "\, o ice). -
Lacti on bl ock 230) 1A ethobe sefind f4 ARSRle ' Guffisrgibe S8H¢ o, L0 | o
actions previously deecognizug thansaid naj! s fromadacsimile s@tRn;210 are perf or ned.
If an 8 is detected, &%nﬁﬁ%it@%i&rﬁ&g%i&ﬁ?ogé#gga?ﬂ:}?ﬂni'l@ﬁhicﬁﬁ:rﬁ%!

processing as indicate n action perforned. Any pair of

di fferent kefgmw&%égn%‘?gm%@s?%@@rsw St here are a nunber
|0f ot her lr)HBt hods for %r@%&ﬁiﬂ Zh?&lﬁs&a&hcsi%ﬁﬂbcal&\iﬂ&ésﬂch’fl@syitém -1 SDN

I ne can be recognize ax_Ldentifiet Jn_a.signalin sage
received at the ingr ergg)o\éﬂvpS%re(cggqqnoﬁtdbqlgciwf'ma@nlfﬂmpggaﬂq@ssp@gqagcept I on
of a call wi tondebting said oall fo ®storet dnd ferward facilityefor storhg a fersimildmdssage art i ng
at action bl =T C .l 102 can al so be
recogni zed a?&Jt(ﬁ!ﬁ’é%ﬁ'ﬁe@geﬁwg}ﬁﬁéﬁﬂ@%sgdn‘gﬁg @%g@? teby a prefix such

as a speci al al t er natwhercinsaidorcagnizingcomprises thestepsiofom t hose numbers of .
the seri 10XXX whi Cx@crﬁﬁﬁ ORERE nYifber hﬁ'?’a‘ﬁb fAND 'Eﬁﬂa‘rbfﬁ%fli'n?r and
whi ch ha\e/g) not ot herw se geaﬁggtsy ggé% or f(flﬁlﬁre |xhc(ode ose Initra

character iscwdeme;addi c such as # or #9 (action block 201). The speci al

al pernative commn cafdnsRifing 9418 ANFiintbep i@ Binine whethep & tiné ¥ssdciad With
carrier, 25 s§i Wt erw se cu‘s:éone*:a?: .CQ@| d not specify an alternative
cormon carri 84d pbcanpgeied i IACHmMIC SO ce with the principl es of
this invention. In reglpereiasaidprocessipg swp cofnprisescthe steps of:t hi s speci al code,
the acti > Previous | deredfitfihl Bt a ol BbdinBfofor 35 Bfl iPhtHhof? tacinfile

per forme

station; :

translating from an identity of said destination to an identity of an
associated facsimile station; and

completing the call to said identified associated facsimile station.

20 18. The method of claim 3 wherein the recognizing step comprises:
detecting at a local switch that a class of service of a caller of the call is
facsimile; and _
transmitting an indication that the call is a facsimile call to another
switching system for setting the facsimile indicator.

25 19. The method of claim 18 wherein the indication is carried in
information digits from a local exchange carrier to an interexchange carrier.

20. A call establishment method for a specialized call type comprising:
recognizing the specialized call type at an ingress switching system to a
communications network;

30 transmitting data identifying a nominal destination of the call and data
identifying the specialized call type to an egress switching system of the network;
and
TR




Anot her alternative_method of recognizing that a qplTHI§ SHBET HASEEEN, {|s t he
of ERERLAREBess -

foIIo ature G oup-B and Feature G oup

Sl gnal i ng, @l Hﬂw t he Bel |l core docunent NotesS on the BOC -

| nt ra- LATA H"I Techni cal Refigr-ence TR- NPL-000275, |ssue 1,
April 1986, Sectlon 6 prbw des for the transmssion of two digits, cal I ed
Information Digits (" £t ween, pet Wor, '
call. Il digits have FPogi ?&)‘hﬁﬁ‘? %Q?Pﬁgﬁlasméﬁﬁ%ﬁ‘??&%ghacm n ones
hotel s, etc. destndtando deermineran altenmetde}unmd fonthie dpeaial §éHWR§€ﬁsldsuch as
virtual priv q’i@d}q'tlfeezﬂtenﬂ?e estitthdi.

pair, can beaeg‘%naﬁ%é%@%g@% %;él?lﬁe%}wg hese d?gsl ts can be

transmtted by a | ocal exchange 106 and received in an | XC switch 110 as a

met hod of identifyingy! hfie pRlthodSE FaifP20 Whéreir thE traf domdfifes Once the
call classification Is communi cated to the | XC netm kE 1e cl assification

can be confruriransmitting an dadieation identitingthe spegialized thin g COMMON 1 i cat or

144 in a CCS kel Rnalifly meksafé o e lingredshiwvilchingisgitem toale épredsrswvichinigt ed
in an-additional segnent as part of the CCS nessage 140 and can be

interpreted iS¥S¥®e switch 150 to recognize a fax call or to recognize the
I ndi cation of another special service type of call. FIG 5 is a flow chart

oot no ool | o ecaty ThBERea a0 yhtl ol tandl é@ﬁ?ﬁ%‘% or
art. Th| s nessugbfosammsqmpusmsenmmcmnquém alternate degyination; tho;IMEY (t est
304> tﬂlg,eu, fn*daf s in the prior art
(a ron b ockd%l?%éd tﬂe acsi m gﬁieg presen?hil?ptehe CCS cal |

nessage, test 306 is used
23, The method of claim 20 wherein the recognizing comprises:

receiving an automatic number identification (ANI) number froma
switching system connected to the ingress switching system; and
testing whether the ANI number is listed as one for a
15 telecommunications station that generates the specialized call type of call.

24. The method of claim 20 wherein the specialized call type is a
facsimile call.

25. The method of claim 20 wherein the recognizing comprises:
| detecting at a local switch that a call is a specialized type of call; and
( 20 signaling to said ingress switching system an indication of said
~ specialized type of call

26. The method of claim 25 wherein the data identifying the specialized
call type comprises said indication.

27. A method of processing a fax call corﬁprising:
25 receiving a call from a fax station to a number of other than a fax
facility; and
in response to said receiving, automatically sending each said call to a
fax facility. |

-
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to determné whether this is an international call. If so, then the speci al
handl i ng f calls i's performnmed I s made
to see if ﬂmm““uuﬁmu ‘transl ation for th' i HE&TII—W%HSEEMI | ed
nunber (test 307)t It o, "the translatedy urr_berls SLﬁERuAGEmd for t he
cal | ed nunber (action block 308). The caI i s tbrerroatet= Fom
distortion facilities_satisfactor for t smttl ng facsimle signals
(action bl ock 309). B8 Fh?@eﬂ!?drﬂfy ﬁ%ﬁqneprmnssm |, then the

voi ce-to-fax 20 tra”fésﬁéﬂs%tb@hh@eéeiwﬁ Qiﬂt&dn%@fﬁ:@ﬁghélofbﬂdmll,l ed nunber

is in the. "voice" port of .| hat,, table en t he
associ ated fax nunmber ¥ greghsag{ eélt'E eﬁ%ﬁ%‘gfk &cts on bl ock
311). The fax nunber, either as di rectly recei ved or as translated, is

e o et 20! 258 Y pr?&“%“*ﬁ MRSl 07, e

(test 312)§5 25 |f thmcbgmnngrabmmggesbw;tc bof dcommupicationsastworkdar n a
predet er m ned, ﬁ#ﬂﬂﬂ?%@@ﬁi ?i’ﬁl?fs geﬁxglrag 313), the call is routed

to a.store an aC| act | Iock 314). If the C?ll I s not
forwarded to a stere Eh'éﬁmltﬂ‘\ﬂér sigapl °F§al FHEFPW"S’H%‘S\YGWEQ #fber has an
associ at ed i ngngafkoanduch as 278 marked, then the fax nmessage waiting

i ndi cator for that voice nurber set n bl e r.. the
call 30 is pr ocessed%ﬂyé‘ﬁgla&ﬁ’é‘h?efﬁww @W%‘y era% ag’tllson
as di scusg0d dimectedao saidnambespfathert thanla faxofasilitn 60, is fl exi bl e and can be

different for different tines of the day and/or days of the week, can
i n&l ude automatic redirection of calls for one fax nunber t{o another, and

can incl ude aut omati 305 Tbe neghadoflaim9; wherrin s2id £rst recognizing, COMPBISES:; ¢ her
on busy, -or at the apRaaRifoh altderly bARICAK hich 19 thhlasttcerde. |

calls are forwarded fromt egress swtch to an alternate destination, the
termnating party may have to be separately billed for a portion of t he
call. If a 31. The method of claim 30 wherein said identity is a number identified

by automatic number identification at a Jocal switching system and transmitted to
15 said ingress switch.

32. The method of claim 29 wherein said transmitting comprises:
transmittinig said fax signal as part of a common channel signaling
message from said ingress switch to said egress switch.

33. The method of claim 29 wherein said second recognizing comprises:
20 translating said number to an indication of whether said number is for a
fax facility.

34. The method of claim 33 wherein said sending comprises:
translating said number to a number of said fax facility.

35. A method of setting up a facsimile call comprising the steps of:

25 recognizing a special dialed prefix of the call indicating that the call is
from a facsimile station;

responsive to said recognizing, setting a facsimile indicator in data of a
common channel signaling (CCS) message to a switching system; and

[
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- 13 - conbined voicel/fax instrunment is associa re—cal l ed nunber,

then the pres ag permts the
recogni ze thaﬂmlﬂﬂllﬂm”ﬂmmm and to initi
necessary to asSur’e that the tall is tregjed as a fax carts
Whil e this description has been in terns©f facsimle calls and
i dentification of the call via AN, arrangenents can be used for other
cl asses of speci al i zegrocasdsing thadall as a fdvsimilkecdll initheswitching systease cl asses of
calls by other neans. Al that is needed is a neans to identify the class
of the call, a nmeans of transmitting the class of the call to an egress or
| ocal destination swi3fcfhageshad ofclaondy whewsin said seciap digled prefix comprises neans
~of transl ati ngglebfal ShAmBH chiePBsde. Nt 0 t he appropriate nunmber associ at ed
wi th the dial ed nunber based on the class of the call. - 14 - dains 1.
A fax call nmethod conprising the steps of: receiving in a term nating
swi t ching syst em ( 17GY. Théaedsw of dlaiains whestihiaidspeoial dialedrpréfcsddigristyber
(146); tragslati nﬂ i n's‘%ié-%ﬂs% hi ng system said voice term nating nunber
to data foP dbPPYTHEHH i ‘| ocation connected to a fax station (104)
for- serving fax calls for a voice station identified by said voice
]Eg;mcgﬁlt ! {‘g 2;{‘39][ gxgggé*{flcnggﬂi%fmnéhﬁta'fg&ixhﬁe SXifoAisng MRS LENY sai d

_ recognizing a facsimile call identifier in a signaling message from

customer equipment;
( responsive to said recognizing, setting a facsimile indicator in data of a
10 common channel signaling (CCS) message to a switching system; and
processing the call as a facsimile call in the swiiching system.

39. The method of claim 38 further comprising:
sending said signaling message over an integrated signaling line.

40. The method of claim 39 wherein said sending comprises:
15 sending said message over an integrated services digital network (ISDN)

41. The method of claims 35 or 38 wherein said processing step
comprises the steps of: . : |
determining that the call destination is other than a facsimile station;
20 responsive to said determining, translating the identity of the call
destination to the identity of an associated facsimile station; and
responsive to said translating, completing the call to the associated
facsimile station. |

42. The method of claim 41 further comprising:
25 responsive to said translating, sending an indication of a received
facsimile message to said.call destination.
43. The method of claim 41 wherein said translating comprises:
-
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in a termnating.swtehi-ng system (170) connected to said fax station;

characterized in tha ‘uﬁn\\jurther conprises the stepns of:
ttransl ating (206) ‘ i rectory nunber (l gy Qﬁgé‘rﬁHﬁlS@EN o]
det er m ne whet her rei natl hg direct 5. nunber}t i's %Qﬁ:p@_;\b@p st at #jon;

responsive to a determ nation that said originatingk S for
a fax station, inserting a fax indicator (144) intQ a conmpn channel
signal i ng nessage ( 140yrapgating;the ideatity of the gall degination &FHPM?@ ifefhge for
said call in a mﬁiﬁl 6f as3odiaved Caoshild &titidid; andst em (150) swit chably
connectabletoatermntln swi t.ch. for servin
terninati ng nunber, sai %j@%@%& qgs@ﬁgn%lgf}gel/‘?fﬁﬁ?/e&?’&#
determning in sai d toI I or tandem swi t chi ng system whet her said voice
directory nunber is a 442 or tandem
swi tching system deter r‘r'1 @%%%&é%ﬁ%m cgai é?gr%?%\a#sfl%&%%q*s not a fax
t er m nati ng3nunber, tr &ranslatngithe identify efithd cold destinadomtontheideptiober to a
fax term nati u%@fas@éc:ﬁea%sﬁﬁﬁéétﬁbnfsoindserv' ng fax calls to a voice

I e

statien i dentl y said. vol ce term nating nunber, and transmtti ng said
fax term nating number W‘Sc%%‘%‘g@ﬁ’ﬁtﬂmg %lﬁémi’écsyst emto provide said

data for deriving said eqw pnment location; in said termnating sw tching

system translating fr ai d r.m er receiv dfro sai d
toll or tandem switchi M#ﬁ@f‘?’@?&gﬁﬁ i oS n{)f sai d
fax station. 2. The rreﬂhtedungﬂlatademixaﬁmmfrmdmﬂnpbhq,ng the st-ep of :

recerving s d ter m nathag et r&wgg&fﬁgtsgsmfaﬁafmm&whe

d of claim1 or 2 r“conpri si ste
subsequent delivery.

46. The method of claims 35 or 38 further comprising the step of:
following said processing step, responsive to reception of dialed
information from a caller of said call, automatically connecting said call to a store
15 and forward facility for storing a facsimile message for subsequent delivery without
requiring said caller to reoriginate.

47. The method of claims 35 or 38 wherein said processing step
comprises the steps of:
detecting that said call is an international call; and
20 responsive to said detecting, routing said call over special transmission
(_, facilities for transmitting facsimile calls.

48. The method of claims 35 or 38 further comprising the step of:
responsive to said recognizing, setting a preferred facilities indicator in
data of said common channel signaling message; and
25 wherein said processing step comprises the steps of:
detecting that said call is an international call; and
responsive to said detecting, if said preferred facilities indicator is set,
routing said call over selected special transmission facilities.

49. The method of claim 48 wherein said setting a preferred facilities
30 indicator comprises:

—
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If said fax. station-is busy, automatical |y reconnecting (240, 242, 220

222) said call forward facility for_subsequent de y. 4.
The net hod o Mﬂ‘ﬂ the step of transla |ﬂ%8%é@1|@§ggﬁm nunber
conpri ses th weéei ¥ing a tel ephone nunbe aﬁEp[A@Ematl ng
station of said fax call and translating22aid tel ¢phane—nus Ser—FE0 an

I ndi cation that said tel ephone nunber is for a fax statlon 5. The net hod

of claim1l wherein t %%{.ﬁﬁgr conpri ses
the steps of: deter mh{réu nmﬁmﬁgﬁ ﬁ?:&xh@gtaﬁan%%%bﬂg% ne which origi nates
fax cal | s andeqiesing us&mf@refmgémqqgoammnm calis.sai d call; and
detecting a signal identifying a facsimle call in said recei ver for said

call. 6. The nethod erein t St. f transl saj d voice
ternmi nati ng nunmber cgérpgl%‘%‘g]c’ql?gh ‘ﬁ‘fﬂﬁlp@ Q@ﬁrﬁ"w a‘i‘l‘hﬁg@r F0 an
identity of a plural |myoglﬁmﬁgﬂmu&taﬂr1§&oﬁ!mfdcﬁnﬁle&taﬁms, and rs]eljec]Ei nlg one
of said plgrality acc ] thod of claim
1 wherein #Jhe step ofl% fdéﬁgFﬁfﬁsqggg - "éks?qé?gdag Waﬁﬁg’e%%npri ses
transl ating sammmhanmlmgnahmgl(ﬁ@ﬁ)rmessagﬂotmndmgsysmﬁnd plurality of
associ at ed facsirn'le :hat i s
avai l able. 8. Tel eco | cgte;i%n%ga rat us g?fh:ssa? lﬁn%%‘ife%{ axx%lgﬂg,
conpri si ng: Whether the call is to be forw to a store and forward system, and

responsive to the check, forwarding the call from said switching system
10 to a store and forward system. -

s
51, The method of claim 50 wherein said checking comprises:
checking a status of a destination of said call to determine whether the

call is to a busy destination.

52. The method of claim 50 wherein said checking comprises:
15 checking data for a destination of said call to determine whether the call
is to be forwarded for the time of day and day of week.

53. A method of setting up a facsimile call comprising the steps of:
recognizing that the call is from a facsimile station;
responsive to said recognizing, setting a facsimile indicator in data of a
20 common channel signaling (CCS) message to a switching system; and
processing the call as a facsimile call in the switching system;
wherein said processing comprises:
responsive to receiving said message, checking whether the call is to be
forwarded to another facsimile line; and
25 responsive to the check, forwarding the call to said another facsimile
line. : '

54. A method of sending a facsimile message from a first facsimile
station to a second facsimile station comprising:
extending a connection from the first facsimile station to an egress
30 switch of a telecommunications network; '
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atoll or tandemsw tching.system (150) for rege

a termnati r d for forwarding said ,
swi t chi ng sél@ﬂ ]wliliulﬂﬂltcteri zed in that
system furt o IfM®bcessor neans (156) opera
control (150) for determ ning whether se23-call is a fax call Dy testing
(304) for a fax indicator (144) in a common channel signaling nmessage (140)
for said call; if it jhSaif@hREdRviRth, thadkinpdd fofetnd fofwad iicaia in datadstt | N
(310) via data in E _t%lat_a a??g, 250) of said toll or tandem sw tching system
~whet her sai dﬂleéeFﬁ_ Fﬂ’é‘gﬁﬁ%_ » is a nunber of a voice station; if it is
1<_.1Ieter|m ?ed thgt1 1salt difj&krgbm Hlfammimd_ ﬁoﬂfsBd%yaﬂdlﬂi%?hdi@?toﬁis\/s@i,féﬁteﬂﬂ?gi on,
ransl ating . det er.mi ne.,a director er of, a fax station for
serving cafl g“ef%’}"'%%"ae“%F@é@%ﬁ@%ﬁ?@kﬁ%’@%‘ﬁgﬂﬁn) said directory
nunber of Said fax stsabsequemly, déliveding ¢het messagefronythé storesaidforaind facility
term nating ] (gQ* Pg SotRhi% ) connected to said fax station. - 17 -
&}(I)\ofhgse | r{g up %%:%&er

17. A nethod acsimle call conprising the steps of:

..

55. The method of claim 54 wherein the second facsimile station is a
group of stations, and wherein the connection is extended to the store and forward
facility if all the members of the group are busy.

( : 10 56. A method of setting up a facsimile call comprising thg steps of:
) recognizing that the call is from a facsimile station;
responsive to said recognizing, setting a facsimile indicator in a
common channel signaling (CCS) message to a switching system, said message
comprising a first number identifying said facsimile station and a second number
15 identifying a destination;
responsive to receiving said message in said switching system,
translating from said second number to derive screening data; and
responsive to said translating, comparing that said screening data with
said first number to detérmine whether the call should be extended from said
20 switching system toward another switching system for completing said call.

57. A method of setting up a facsimile call comprising the steps of:
recognizing that the call is from a facsimile station;
responsive to said recognizing, setting a facsimile indicator in data of a
common channel signaling (CCS) message to a switching system;
25 responsive to receipt of said CCS message, detecting that said call is an
international call; and
translating from a destination number received in said CCS message to
an associated facsimile destination number for extending said call from said
switching system toward a facsimile station associated with said destination number.

-
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recogni zing that said call is froma facsim|e gtrat+enresponsive to said

recogni zing, setting a facsimle indicator in a/comsEHERan gial i ng
(*CCS) nessage to a switching system 5 ' Fﬁ%‘ all as a
facsimle call in the switching system and respo : s ¥=1 of
dialed information froma caller of said28all, connecting said call to a

store and forward facility for storing a fac5| m|e message for subsequent

-delivery wi thout requiri n%gﬁtﬁﬁ%ﬁ@gmﬂcm'mﬂm G Wherein said

recogni zi ng conprises the steps recei ving an automatic
nunber identiAbsteacton (ANI) nunber of a calling customer, and translating

a1 0 AN, puber 1o, Jefs SRGRIIE oo sreasiglisg kil AN nunber
ro step _conpri ses

Lhe ot ops. of consetions. It call is eagifind FOFLA rdpume aaf e AESEPTHBR A VPGP oo o

ga”t iSt nos ?&ﬁbﬁ&h(ejﬁﬂitéidammﬂ &taﬁtdmnﬁcanymbe&dmafa}madmcdamt@ltof said

estination to an ddentj n._a

conpleting t 2R Px{xgsga&x%?qrﬁ%wﬁggﬁ%é ggg%@’ﬁ%ﬁ%%& at IO gemc§0

18. The net hdimdicdtionliniatocl switcking office, ord:ydmu@mglmb@@m(l%mﬂdet ecting

21 00al WA GIhdhliod GhRS by Ok Be Ninflr ekt aion ATV

facsim| e; ransm an-i ndl ca 'S a?acmmle cal |

to anot-her swhmmavgofwlsate gxrumshers. | When itds dqemﬂ that p galk isradkax call, a
19. The ngy h?& &H:cﬁ{a%'lmehﬁvmemmﬁoﬁ mahmsfgﬁiahﬁg' (cespﬁessagsk foP thiabé, mat i on

digits from Filf OalfJl mtg)écfa:? Y %xca%oarrlg }e%glveg mag désrt]itngtrloeﬁ( 2 thgn f%&:tre,l theri the
C ' destination office checks to see if the called number is a fax number; if not,
translation is made to find the number of a fax station for serving fax calls to the
called number, and the call is completed to that fax station. Advantageously,
15 customers need not know a fax number to transmit a fax message to an intended
recipient. . |
Three types of problems arise in treating such calls: recognition that the
call is a fax call, transmitting that recognition to a far end switch, and redirecting the
call at the fax end switch. Among the other techniques used for recognition are a fax
20 class mark in an originating message from an Integrated Services Digital Network
(ISDN) line or a dialed prefix such as #, #3, or an alternative common carrier code
(10XXX) from an ordinary line. The redirection includes automatic redirection to a
store and forward system on busy or no answer, routing to one of a plurality of
alternative destinations based on the day and time, screening junk fax, and lighting a
25 fax message waiting lamp on the called (voice) destination. For international calls, a
translation from voice to fax may be made at an egress gateway switch; the fax calls
may also be automatically routed over low distortion international transmission
facilities.
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20. A call establishnment nethod for a specialized call type conprising:
recogni zing the specialized call type at an ingress switching systemto a
éonmruni cati ons network; 30 transmtting data identifying a
nom nal destination of the call and data identifying the specialized cal
type to an egress sw tghi pg, system of the1fdtwork; and REPLACED
transl ating the conbi AR ct attzet—catrt+ +ype—ard—the AoM
destination to determ ng” 4 estination for _the specialized cal
= i t chifdf systemlteward the

type and extending the
ansm t{ifng
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2} The netho
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24. The nethod of claim 20 wherein the specialized cal

call.
defecting at a | ocal
- 20
sai d specialized type of call

I dentifying the specialized cal
nmet hod of processing a fax cal

froma fax station to a nunber of other than a fax facility;
response to said receiving, automatically

facility. -19- 28. The neth
to said receiving, detecting a
sending is perfornmed responsiv

27, wherein said receiving com

I ngress swtch of a comruni cat
said call is froma fax statio
an egress switch of said netwo

switch that a cal

type is a facsimle

25. The nmethod of claim20 wherein the recognizing conprises:
is a specialized type of call
signaling to said ingress switching systeman indication of

anhd

26. The nepjfigd of claim25 wherein the data

conprising: 25

type conprises said indication

f20ng each said cal

bd of cl

f 4224
b t o sabd detecting.

29.
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recogni zing at said egress switch that said call, having said fax signal,

. 1s 10 directed to said nunber of other than a fax facility. 30. The net hod
6f claim 29, wherein said first recogni zing conprises: translating from an
identity of said fax station to a fax class of service. 31. The net hod of
claim 30 wherein said identity is a nunbe}/d.dentified by automatic nunber
identification at a local switching systemand transmtted to 15 said
ingress switch. 32. The nethodq RECEIVE! ANIZNoWNEABLFD N0} transmitting
conprises: transimtting said flax S|gnxp RpRR-Qa a cofm@02channel

si gnal i ng rressaFeIGrorisald i ngres 5S svmtch 33. The
met’hod of claim 29 wherein saijd segond :U'E zmg co ol gt 583 20

transl ating said nunber to an |_ndj eaE-¥HE LLNEINED sail fitnber is for a
fax facility. 34. The nethod of claim 33 wgperein said sending conpri ses:
translating said nunber to a nunber of sagitNfax f2§%||lty 35. A nethod of
settlng up a facsimle call conprising gsste

recogni zing a special dial edNQrEAX X0 Aﬂlhﬂ chAlx dlmngmng that the call is
froma facsimle stgtTd SO etﬁ@ﬁ;ﬁ gﬁco 0 ' oa
facsimile indicator]|in data of a co ﬁ |gnaI|ng(CCS) gssage to

a sw tching systemj and -20 - proces® e call as a facsimlje call in
the switching system | 201 FAX ONLY 203
RECEIVE RECEIVE
e CALL WITH FAX -1 11 ISON CALL WITH
g PREFIX CODE FAX IDENTIFIER.
7205
RECEIVE
MESSAGE FROM LOCAL
SWITCH COMPRISING
_ FAX IDENTIFIER
¥ 208 vve¢y 210 v r230
ROUTINE PROCESSING INSERT ATTACH
OF CALL FAX FLAG SEGMENT je— DTMF RECEIVER,
(PRIOR ART) | IN CCS MESSAGE PROMPT TONE
214 ¥y 23
ROUTINE PROCESSING 212
OF CALL | RECEIVE A SIGNAL
RETAINING ANY 3 8
INSERTED FAX FLAGS l 908
YES L
£240 e 216 ROUTINE_PROCESSING
' OF
DETECT BUSY === DIMF RECEIVER (pRgogAkftiT)
]
i _
) 218
CUSTOMER DIALS
S/F REQUEST 224
v 220 SEND S/F FACILITY
.| DISCONNECT | ANl No., CALLED No.
OUTGOING CALL SPECIAL BILLING INFO
l £222 (OPTIONAL)
ESTABLISH t 22
CONNECTION TO | ROUTINE PROCESSING
CUSTOMER SELECTED OF S/F CALL
S/F FACILITY (PRIOR ART)




36. The nethod of claim 35 wherein said special dialed prefix conprises a
speci al common carrier code. 37. The method of claim 35 wherein said
Special dialed prefix conprises 5 a non-nuneric dialed indicator. 38. A
met hod of setting up a facsimle call conpr|3|ng the steps of: recognizing

a facsimle call identifier in a signali ng(gessage from cust oner equi pnent;
responsive to said recognizing, setting a facsim b2 I ndicator in data of a
10 common channel signaling (CCS) ressage—t-o—a hi ng system and

processing the ngi(gs facsiml g callﬁEﬁEﬂEb swi t §hi ng system 39. The
met hod of claim r conpri pi ngCAlde MESSAGEai dsi gnal i ng message over
an integrated signaling line. 40.]The (IPNMdAR)]I‘) clagm 39 wherein said
sendi ng conprises: 15 SeTiTg e over an integrated
services digital network (ISDN) |ine. 41. he nethod of clainms 35 or 38
wherein said processing step conprises as 0ds : determ ning that the
cal | destination is other than a NOcsTEdye FEAgUNQN; 20

responsive to ffard determnrng, tral apkggéﬁ Pentity of the cal
destination td the identity of an asso acsimle station; and
responsive to Jsaid translating, conpletindyfie call to the associ ated
facsimle statfon. 42. The nethod of claingf42further CTonprising: 25
responsive to Jsaid translating, sendinge Rdi £3060n of a received
facsimle nesqage to said call ?ﬁfti-a ' YES

-310

CALLED No.
~ IN VOICE PORTION
OF V-T-FAX

NO

TABLE
YES 311 YES 308
SUBSTITUTE SUBSTITUTE
ASSOCIATED FAX No. ~ FAX No.
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: l. 309
' SPECIAL CALL
o o 312 - HANDLING FOR
INTERNATIONA
T0 S/F ON BUSY FAX CALL L
SET FOR FAX
r314
. ROUTE
T0 FAX S/F No.

IF VOICE LINE HAS
FAX MESSAGE - . _,
WAITING INDICATOR, | A
SET INDICATOR Re 315
T PROCESS
»|  CONVENTIONALLY

(PRIOR ART)




43. The nethod of claim41 mherfin_saLd,;£§g§£a££ﬁ CONPF.iseas = -
translating the identity of the ‘Cﬂhlb Sl v BQENtF t he R@MGEMENTSFEET
“plurality of associated facsim lle stagesnscemnd selectin of sal d
plurality according to time of day et day of=week. 44. e ngfcﬁ,@bpﬁqgl aim
41 wherein said translating conprises: 5, trpngl atrng the
identify of the call destination to the ié%ntity of - a pl Ur Bdmd=yp—ot '
associ ated facsimle stati onggr@ng, S@ﬁpﬁdg’]g:@? yellplurality that is
avai | abl e. 45. The nethod of clains 35 or 38

urt her  conprrstmgThe st eps

of : detect pBgTRAEr a destination of said call is busy; 10
automatically connecting said call to a store and forward facility for

subsequent delivery. 46. Tﬂ‘hiseiﬂimhﬁozclz@ll&e%t@rmé’@mfdﬁb?%sﬁé&?ﬂéﬁ#ﬂg
the step of: follow ng said processing step, responsive to reception o

di al ed i nf fegaimdhef (Haxh canert dnsai dfcal talduiomtigidted FHRCL Rlx
said call to a store 15 and forward facility for storing a facsimle
message f ofostgscdithelddstdmatiianhdst areoice i stptsibon, dcHdreeheocall will
reoriginate. 47. The nethod of clains 35 or 38 wherein said processing step
conpri ses PRe2dtematidraliy: sedingctrdt teandfaxl machine deségnatednab cal | ;
and 20 ) responsive to said detecting, routing said call over
speci al t rEgceive; §ax messages for the voice station. A fax call is
detected by a class of service indication in a local switching
office, or by having a number forwarded to a toll office from a
local office by Automatic Nnumber Identification (ANi) of the
caller that is one of a list of fax numbers. When it is
determined that a call is a fax call, a fax indicator is sent
with Common Channel Signaling (CCS) messages for that call. If -
a call with a fax indicator is received in a destination
switching office, then the destination office checks to see if
the called number is a fax number, if not, translation is made
to find the number of a fax station for serving fax calls to the
called number, and the call is completed to that fax station.

Advantageously, customers need not know a fax number to transmit

a fax message to an intended recipient.
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facilities for transmtting facsimle calls. 48. The net hod of
38 further conprising the step of: responsive to said r '
a preferred faC|I|t|ﬁs_Lnd+eator in data of said common

nessage; and 2 ‘wherein said processing stdp

steps of: dg Hlmﬂ“mﬂ ‘ﬂ“ld call is an international Eﬁé@%‘}c}n i
to said det ‘m referred facitil#ies indicato

said call ovér Sel'ected special transmi ssion facilities.

claim48 wherein said setting a preferred facilities 30

conpri ses: -22- testing whether said facsimle station has a class of
service fg_wquesti ng use of preferred facilities on international calls.

50. A net hod of setwmcunmegﬁm@mpﬁﬁng:aiels;ﬁﬁlm{| Si ng the steps of:
recogni zing that the .call.

responsi ve to sai de%‘é'H@n‘Pﬂ tﬁﬁ“‘“@%‘i& ?‘Wé‘ﬁ&ﬂs %ﬁ@é‘?’ﬂﬁ‘}éﬂ "Tfa?‘fﬁltlbqenf‘ﬁ"%‘%omn
channel siayoide temniaalfi nombac(dé6);0 a switching systemy and responsive to

< T o bot or war deqt entasn 5 3 SAAChG S EVOE ok et BgRSy | "F
check, fodamfor deiving an efuipmenhiosatian comneetbd tma faxsttation1(10#bfox sexving: and
forward syl &ffis forla vdicé sfiﬁbﬂ?&nﬁﬁe&b%ﬁh%ﬁ@l@ﬁﬁhgnﬁfhﬁnﬁa?% ng conprises:
if said fax station is available, completing said fax call to said fax station
in a terminating switching system (170) connected to said fax station;
characterized in that the method further comprises the steps of:
translating (206) an originating directory number (146) of said call to
determine whether said originating directory number is for a fax station;
responsive to a determination that said originating directory number is
for a fax station, inserting a fax indicator (144) into a common channel signaling
message (140) for said call;
receiving a signaling message for said call in a toll or a tandem
switching system (150) switchably connectable to a terminating switch (170) for
serving said voice terminating number, said signaling message comprising a fax
indicator;
determining in said toll or tandem switching system whether said voice
directory number is a fax terminating number (310);
if said toll or tandem switching system determines that said voice
terminating number is not a fax terminating number, translating (311) said voice
terminating number to a fax terminating number of a fax station for serving fax calls
to a voice station identified by said voice terminating number, and transmitting said
fax terminating number to said terminating switching system to provide said data for
deriving said equipment location;
in said terminating switching system, translating from said fax
terminating number received from said toll or tandem switching system to derive
said equipment location of said fax station.

Corrprl
- 3ah@

S set

2. The method of claim 1 further comprising the step of:
. ;gg:eiving said terminating number from an analog caller station.
3. The method of claim 1 or 2 further comprising the step of:



checki ng a status of a destination of said call to determ ne whether the

€all is to a busy destination. 52. The nethod of clai m 58T E“XIQ'Q‘ELFJ
checki ng conprises: 15 checking data for a d ) ' A

call to determ ne whether the call is to be forwarded fo he tinme of dgy
and day of week. 53. A nethod .of setting up a facsinile | 3cpORTi99hg |t He
steps of: recogni-zing- that The call is fr¥ma facsinile bthtion; respons| e

to said recogni zi facsimle indicator in daja-of~a 20 conmon
channel si gna MM\\NE& e to a switching system ahd processipng the
call as a fa tcakl #n the switching system wherein said processing
conpri ses: 'responS| ve to receiving said nessage, checking whether the call
is to be forwarded to another facsimle line; and 25 responsi ve
to the check, forwarding the call to said another facsimle line. 54. A

met hod of sendi ng a if skidifax slatem isbugy, 4ut0mwaﬂhyrrs¢omam8ﬁ249 2422000 to a
second facszmi@@émm%:swmlﬁw&drﬁihwk I&‘éa'ilaawerg” fromthe first

fagmmle station t‘g e res%fs ecommn ations network;
- 23 - in said egréets G\Fg’gﬁ"i h&%ﬁ%fmm g an,QEiginetisg i n
data of thenambercbniprises tid steppdficceiving a telephone number of an originating station
of said fax call and translating said telephone number into an indication that said
telephone number is for a fax station.
5. The method of claim 1 wherein the step of translating an originating
number comprises the steps of:
determining that the call is from the line which originates fax calls and
other calls;
connecting a receiver to said call; and
detecting a signal identifying a facsimile call in said receiver for said
call. N
6. The method of claim 1 wherein the step of translating said voice
terminating number comprises translating said terminating number to an identity of a
plurality of associated facsimile stations; and
selecting one of said phurality according to time of day or week.
7. The method of claim 1 wherein the step of translating said fax
terminating number comprises translating said fax terminating number to the identity
of a plurality of associated facsimile stations; and
selecting one of said plurality that is available.
8. Telecommunications apparatus for establishing a fax call, comprising:
a toll or tandem switching system (150) for receiving a call, identified
by a terminating number, and for forwarding said call toward a terminating
switching system (170);
characterized in that said toll or tandem switching system further
comprises: - .
processor means (156) operative under program control (150) for
determining whether said call is a fax call by testing (304) for a fax indicator (144)
in a common channel signaling message (140) for said call;
ifitis dctexgxined that said call is a fax call, testing (310) viadatain a
database (250) of said toll or tandem switching system whether said terminating
number is a number of a voice station;



i_-f'the second facsimle station is busy and the indicator is set, ex

t endi ng

‘the connection to a facsimle store and forward facil
subsequent |y, deliveri-rg-tfie nmessage fromthe store a

the second facsimle 55. The nethod of claim
facsiml e st ‘mmnﬂ!m m of stations, and wherein
extendedtom rwardfaC|I|{19’|f all the

are busy. 10 * ¢ 56. A nethod of setting up a
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acsimle call

conprising the steps of: recognizing that the call is

froma facsinmle

station; responsive to said recognizing, setting a facsimle indicator in a
common channel signaling (CCS) nessage to a swtching system said nessage
conprising a first nunber identifying said facsimle station and a second
nunber 15 identif ¥finds detetetined dtat said ternspming nutber is theaiunibegofaivoicerssage

ccr ooni ng. el BadHSE0I] RRlhd gt o A MABRHof Rl

screeni ng mlsdowa:dwmcl: gtatiom;and nunber to deternine whether the call should

be extended from sghg,, d’@ric\’og-ﬁr%?hfb‘é&“@f

for conpleting sa ﬁlg?gl/) met ho sett &:&?B&Séﬁg%&hﬁ@&

conpr i si ngumkerde 'éﬁ%dc t%@argmaﬂnagwﬁ@pgtsm 0) conneetad 20 said faxni | e
station; rgsfumsive to said recognizing, setting a facsimle indicator in
data of a conmmon channel signaling (CCS) nessage to a switching system 25
responsive to receipt of said CCS nessage, detecting that said call
international call; and translating froma destination nunber receiv

said CCS nessage to

ive
aid

ystem

is an
ed in



an associ ated facsimle destination nunber for extending said call from
said switching systemtoward a facsimle station associated with said

desti‘hati on nunber. _
REPLACEMENT SHEET
7
SPECIAL SERVICE CALL ROUTING
ABSTRACT
This invention relates to methods of 'establishing
facsimile (fax) connections. If a call is originated from a fax
source and the destination is a voice station; then the call will
be auéomatically redirected to a fax machine designated to
receive fax messages for the voice station. A fax call is
detected by a class of service indication in a local switching
office, or by having a number forwarded to a toll office from a
local office by Automatic Nnumber Identification (ANI) of the
caller that is one of a list of fax numbers. When it is
"determined that a call is a fax call, a fax indicator is sent
with Common Channel Signaling (CCS) messages for that callp If
a call with a fax indicator is received in a destination
switching office, then the destination office checks to see if
the called number is a fax number, if not, translation is made
to find the number of a fax station for serving fax calls to the
;éiled number, and the call is completed to that fax station.
éd?an_t;age-ngly, customers need not know a fax number to transmit
é éax-message-to'aﬁ intended recipient.
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