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matter, in close prommg{o any te I'S presents aprob emto
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t hat party'SthQQ?iQﬁcdgéorated by reference. Several technol ogies have
devel oped in_an e,fo&t t0.sol ve the probl em of establishing comrunication

th a nobil i nclude call forwarding, paging, and cellular
systens. However, eachThfist hiesentichnoélatiess tmatmainiasitd onsMeytens,

prevent Se%ﬁhe%ére Sggticﬁ$5§&§té%”%stablishing communications with a
mobile party using paging technology.
Back of t I n

15 Establishing communications with a called party
becomes a problem when that party is mobile. In general,
persons wishing to contact a particular party initiate a
call to a specific telephone associated with that party,
such as the party's home telephone. A disadvantage of this

20 method of communication is that parties are not always in
close proximity to their home telephone, or for that matter,
in close proximity to any telephone. This presents a problem
to persons who need to contact the mobile party immediately,
and regardless of that party's location.

25 Several technologies have developed in an effort
to solve the problem of establishing communication with a
mobile party. These include call forwarding, péging, and
cellular systems. However, each of.these technologies has
drawbacks which prevent seamless and ubiquitous

30 communication. '

Call forwarding is a well-known technique whereby
an individual who plans to be away from an associated
telephone can redirect calls to an alternate telephone. For
example, an office worker planning to go on vacation could

35 redirect calls to an office mate's telephone. Such a
system, althgqgh dgsggable{%i§ igf%%x%gleﬁ_gﬁ requires that
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3 a4 communi cation. Call forwardi ng is a well-known technique
-whéreby an individual who plans to be away from an associ ated t el ephone can
redirect calls to an alternate tel ephone. For exanple, an office worker

pl anning to go on vacation could 35 redirect calls to an office
mate' s tel ephone. Such a system althaugh_desirable is inflexible . It
requires t hat -2- 5 the forwardi ng party access a tel ephone to
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redirected. Thus, for example, when a party forwards calls
15 ' from the party's home telephone in California to a
relative's telephone in New Jersey, calls from New York to
the party's home telephone will be routed to California
before being forwarded to New York. Such a process
unnecessarily ties up network resources from New York to
20 California to complete a call from New York to New Jersey.
In a paging system, a mobile individual carries a
portable pager. Typically, the pager is assigned a telephone
number and is capable of receiving a predetermined radio
signal. When a caller dials the pager's number the
25 predetermined radio signal is broadcast and the pager
responds to the signal by activating an audible and/or
vigsual alarm. The alarm serves to alert the mobile
individual that an attempt to contact her has been made.
Often, the caller's telephone number will be included in the
30 radio signal so that the pager can record the caller's
number and the called party can initiate a return call at
some later time. One of the drawbacks of past paging systems
is that they do not usually support two-way communication.
Thus, in a typical paging scenario, the called party must
35 relocate and initiate a return call to establish full two-
way communication with the calling party. Such relocation
may be inconvenient and untimely resulting in "telephone
tag" - situations in which two individuals periodically try
to contact one another and fail because the other person is
o €T )



portall e pager. Typically, the pager is assigned a tel ephone nunber and is
capabl e of receiving a predeterm ned radi o signal. Wen a caller dials the
pager's nunber the 25 predeterm ned radi o signal is broadcast
and the pager responds to the signal by activating an audi bl e and/ or vi sual
alarm The alarmserves to alert the nnpi%e_individual that an attenpt to

contact her has been made. Oten, the caller's tel ephone nunber will be
igcluded in LhAsvaPiaple. radi o signal so that the pager can record the
call er's nunber and the called arty can |n|t|ate a return call at sone
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subscriber's pages are broadcast from several facilities,
15 ' and therefore a delay in throughput times results at each
facility.

Cellular systems offer an answer to the relocation
problems present in call forwarding systems and paging
systems but introduce a host of new problems. A typical

20 cellular phone is a wireless two-way voice communication
device that can be carried on an individual's person.
Typically, each cellular phone user subscribes to service
with a carrier in a particular geographic region served by
that carrier. Calls to the subscriber, when the subscriber

25 is in the home region, are easily completed since such calls
are routed through a Mobile Telephone Switching Office
(MTSO) serving the home region. However, when a subscriber
is 1located in a different region, the subscriber is
designated a "roamer", and call completion becomes more

30 difficult because it is not known, a priori, through which
MTSO to route the call.

The roamer problem may be overcome by having the
roaming subscriber notify the "home MTSO" that she will be
located in another region. This allows the necessary

35 information to be transmitted from the "home MTSO" to the
"host MTSO" so that the "host MTSO" can route the
subscriber's calls. This ‘"cellular call forwarding",

however, introduces problems similar to those associated
with traditional call forwarding. Moreover, all cellular



Facil#ty and a delay in paglng t hroughput tinmes results. This problemis
cohpounded i n paging services that offer national coverage to their
subscribers. In such services a subscriber's pages are broadcast from
several facilities, 15 and therefore a delay in throughput tines
results at each faC|I|ty Cel lul ar systeng offer an answer to the

rel ocati on problens present in call forwardi ng systens and pagi ng systens
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disclosed a system for communicating with a mobile
individual wherein the mobile individual uses a two-way
pager to transmit a forwarding number on a call by call
basis. In this manner, the invention overcame the

20 disadvantages of the prior systems. However, the Foladare 2-

' 13-13-17 invention possesses a characteristic that can be

improved upon, namely, the lengthy call setup time that
results from having to wait for the mobile party to transmit
the forwarding number.

25 r £ vention

The present invention employs a two-way paging
technique to overcome the disadvantages present in the prior
systems used to commgnicate with mobile individuals, while
minimizing the time required to establish such

30 communication.

A mobile person who wishes to take advantage of
the present invention is equipped with a two-way pager and
is assigned a Personal Telephone Number (PTN). The mobile
person uses the pager to transmit a forwarding telephone

35 number to a paging service. The paging service relays the
forwarding number to a Customer Routing Point (CRP) where
the number is stored. Thereafter, whenever a call is placed
to the mobile person's PTN, the terminating number is
retrieved from the CRP and is used to forward the call to a



with #raditional call forwarding. Mreover, all cellular 4 5

communi cations - including those within the honme region - suffer froma
sensitivity to noise, precluding guaranteed high quality comrunications.

G ven the problens associated with the prior call forwarding, paging, and
cellular systens, there is a need to 10_ 5 - provide a systemthat wll
assure ubiquitous high quality communicatrons with nobile parties. The

i gvention di ggl-psadtiiigt ke 1Mphorfe0l adare 2-13- 13-17 application, cited
her ei nabove, addresses_t he foregoigg di sadvantages in prior systens used to
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techni que to overcone the di sadvant ages present in the prior ]
The person then initiates transmission of an update signal

from the two-way pager to a paging service transceiver.
15 Included within the update signal is the forwarding number.
After receiving the update signal, the paging
service transceiver relays the signal to a satellite ground
'station, either directly, or through a satellite. The ground
station, in turn, relays the signal to the CRP where the
20 forwarding number is extracted from the signal and stored
for retrieval at a later time. At this point the system is
configured to forward the mobile pérson‘s incoming calls.
A caller initiates an incoming call from a caller
telephone to the mobile person by dialing the mobile
25 person's PTN. The call is routed to a network access switch
which is coupled to a Network Control Point (NCP). The NCP
uses the dialed PTN to access the CRP and retrieve the
mobile person's forwarding number. The NCP then paéses the
forwarding number to the network access switch which uses
30 the number to reroute the call to a terminating telephone.
The mobile person may then "pick up" the call at the
terminating telephone.
The present invention offers several advantages
over the prior systems. First, the mobile party can change
35 the forwarding number using the two-way pager, eliminating
the need to access a telephone each time the party wishes to
change the forwarding number. Sécond, the mobile party may
change - the forwarding number on a call by call basis,
determining the identification of a caller from the caller
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Moreover, the present invention allows call
forwarding to be implemented at a point that is in close
proximity to the originating telephone (typically near the
first network switch). Thereby, allowing more efficient
routing of forwarded calls and avoiding unnecessary use of
network resources.

The present invention also offers advantages over
the invention of commonly assigned pending patent
application entitled SYSTEM AND METHOD FOR ESTABLISHING
COMMUNICATIONS WITH A MOBILE PARTY (M.J. Foladare 2-13-13-
17), filed on the same date hereof, the disclosure of which
is hereby incorporated by reference. In that invention the
mobile party used a two-way pager to respond to calls on a
"call by call" basis. By contrast, the present invention
allows the mobile party to "register" a forwarding number so
that the party may still change the forwarding number
wherever and whenever the party wants, but does not need
respond on a call by call basis. Furthermore, registration
allows for shorter call setup times since the system does
not need to wait for the subscriber to transmit a response
before implementing a forwarding procedure. Moreover, the
Foladare 2-13-13-17 invention required the bridging or
merging of two separate calls in order to complete one call,
a technique which places an added burden on system hardware
and also contributes to call setup times. The present

/



service transceiver relays the signal to a satellite ground station, either
directly, or through a satellite. The ground station, in turn, relays the
signal to the CRP where the 20 forwarding nunber is extracted from
the signal and stored for retrieval at a later tinme. At this point the
systemis configured to forward the nobil¢ person's incomng calls. A
caller initiates an incomng call froma caller tel ephone to the nobile
person by di shiegtibs #elukes28he hardwarEeb%QHe% BhY tE@ec%ﬂtrlb tﬁ&ged
to a network acceii swi.tch which i to a Networ trol 0|n
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forwarding the caller Bzcordinglis a block-schematic diagram of a

15 communications system in accordance with the present
invention.

FIG. 2 is a block-schematic diagram of a preferred
embodiment of a communication system incorporating the
present invention.

20 FIG. 3 shows a pager appropriate for use in
accordance with the present invention.

FIGs 4A and 4B make up a flow chart depicting the
procedure followed to update a subscriber's forwarding
number.

25 FIG. 5 is a flow chart depicting the procedure
followed to complete a call according to the present
invention.

FIG. 6 is a block-schematic diagram of a further
embodiment of a communication system in accordance with the

30 present invention.

FIG. 7 1is a block-schematic diagram of a
communication system that may be used to implement call by
call mode forwarding.

FIG. 8 is a block-schematic diagram of an existing

35 telephone network incorporating the elements of FIG.
7. FIGS. 9A and 9B make up a flowchart
depicting the steps taken in forwarding calls on a call by
call basis.



Fhirds unlike traditional pagi ng systens, the nobile party does not need to

refocate and initiate a return call. Thus, the calling party is not
burdened with waiting for a return call and "tel ephone tag" situations are
avoi'ded. Fourth, the 10 i nvention allows a nobile party to

redirect calls to a cellular unit, therehy,_ providing a way for the nobile
party to take advantage of cellular service when it is available while at
toe same tine providing alternate conmmunication when it is not avail able.
15 ] Moreover, the present invention allows call
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telephones, computers, and facsimile machines.
In any event, caller.telephone 12 is coupled to a
network access switch 14 by a first communication coupling

20 - 16. First communication coupling 16, and all communication
couplings hereinafter described, may take the form of a
telephone line, twisted pair 1line, coaxial cable, fiber
optic line, wireless 1link, or any other type of
communication coupling.

25 Through first communication coupling 16, network
access switch 14, and a second communication coupling 22
caller telephone 12 is coupled to a Network Control Point
(NCP) 24. The NCP is coupled to a Customer Routing Point
(CRP) 34 via a third communication coupling 26, and the CRP

30 is, in turn, coupled to a paging service 28 via a fourth
communication coupling 27. The mobile party uses the pager
to transmit an update sigﬁal, represented by wireless link
30, to the paging service. The update signal includes a
Iforwarding telephone number that is associated with a

35 _ terminating telephone 32, and may include an identification
signal containing information sufficient for identifying the
transmitting pager. Upon feceiving the update signal from
the pager, the paging service relays the signal to the CRP
where the forwarding number is extracted from the signal and



hot need to wait for the subscriber to transnmt a response 35

bef or e | npl enmenting a forwardi ng procedure. Moreover, the Fol adare
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in order to conplete one call, a technique which places an added burden on
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FIG 1 is a block-schematic d|a ram o System
1% accor darBebihpt Rartyds Eﬂ@beﬁ&q|ﬂﬂ%ﬁ|kﬂ1cdunled!t@ mcmlmtkv$ahehat|c

di agram of acEHeies¢ £6n eFFOIE BSE @on&&ﬁ@&!ﬁ'&ﬁt beﬁgﬂﬁgef’i‘é “Cﬂé{?%?k' ng
the present invention., éi:
appropri at e 3T/ ST G%Hdéﬁ@%sﬁFPﬁdtﬁ%mEFééﬁﬁF1Pﬁv@ﬂupbhngF2€s Theand

4B make up aNCPovtlemrtquepies i nthd h€RP through third communication
coupling 26. Based on the dialed PTN, the CRP retrieves the

15 : mobile party's forwarding number and passes it back to the
NCP via the third communication coupling. The NCP, in turn,
passes the forwarding number to the network access switch 14
which uses the number to reroute the call to terminating
telephone 32. The network access switch 14 reroutes the call

20 to the terminating telephone via a fourth communication
coupling 20. At this point, the call may be "picked up" by
the mobile party at the terminating telephone.

It should be noted that the functions of CRP 34
may be incorporated into NCP 24 or paging service 28, in

25 which case the present invention may be implemented without
a separate CRP element.

In a preferred embodiment, as shown in FIG. 2, the
present invention is incorporated into an existing telephone
network. As shown in the figure, a caller 40 seeks to

30 establish communications with a mobile party, or
"subscriber", 76 who is assigned a Personal Telephone Number
(PTN) and is equipped with a two-way pager 77. The caller
initiates an incoming call from a telephone 41 by dialing
the subscriber's PTN. This incoming call is coupled to a
35 | first local office 42 in the caller's locality through a
first telephone line 54. The first local office routes the
call to an originating access switch 44 over a first trunk
line 56. Switch 44 may take the form of a digital switch, or
an electronic switching system, such as an AT&T 4Eéén4switch



procedure followed to update a subscriber's forwarding number. 25

FIG 5 is a flow chart depicting the procedure followed to conplete a cal
according to the present invention. FIG 6 is a bl ock-schematic di agram of
a further enbodi mrent of a communication systemin accordance with the 30
present invention. FIG 7 is a bl ock-schamat- ¢ di agram of a communi cati on
systemthat may be used to inplenent call by call node forwarding. FIG 8
i & a bl ock- sdHéBdt i swili gl amFofr am owirst icyn@ete descripeliepha® anawrk

i ncor porati ng,. e S agest and
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cal | by call 7haBPs1015 19205 B@ga'ﬁe@tDeé@ﬂ7pt|on Referring to FIG 1,

there is shown a bl ockodicageag €418 m&@&%u%@dsﬁétéﬁl q“)or 1t6r591the
present invention. In accordance with the |nvent|on a ca W |

be able to cSfpIBIRF 8% 7| NEEWRThoIFANE 1R (KOG ché]uﬁ&pe‘fﬂ-% 2h fdsko- way
pager 10. TheomabheChannkilalaterbE fiakl Sighald ieg |(@E:Ite¢| 2RARNG8l2.(cbirsthis

point it Sho%h%blnegogﬁg éig%allng information for a number of channels
and transmits the information over a data link derived from
a dedicated facility). At this point, if the subscriber has
provisioned for the collection of Customer Entered Digits
15 (CED) the NCP instructs switch 44 to couple the call to a
Voice Response Unit (VRU) 43 via a first communication link
57. The VRU (e.g. an AT&T Network Services Complex, or NSCX)
then plays a standard prompting announcement to the caller
and collects the CED (e.g. a Personal Identification Number,
20 or PIN) via the reception of up to 10 Dual Tone Multi
Frequency (DTMF) digits (i.e. Touch Tone™ signals from a
Touch Tonép‘telephone). In a system using a CED, provision
must be made for the case where a caller can not enter
digits because the caller is at a rotary dial station or
25 does not respond to the prompt. In these two situations, the
VRU may allow for a time-out or an abbreviated dialing
sequence (e.g., #) to denote that no digits are forthcoming.
Any CED collected by the VRU is passed back to the NCP.
After the collection of CED, or immediately after
30 the originating access switch queries the NCP, whatever the
case may be, the NCP queries a Customer Routing Point (CRP)
68 via a second CCIS link 67. In the query} the NCP sends
the CED, the PTN, and the caller telephone number (Automatic
Number Identification number, or "ANI"). Based on the ANI
35 and/or CED, the CRP screens the call, deciding whether or
not the call is to be routed directly to the subscriber. If
the call is not to be routed directly to the subscriber, the
CRP instructs the NCP to route the call to an alternate
treatment, such as a voice mailbox. If the call is to routed



the caller tel ephone, like all other t el ephones hereinafter discussed, is
used nerely as an illustration, and that the 15 I nvention may be
i npl emented wusing a variety of conmunication devices, including, but
not limted to tel ephones, conputers, and facsinmle nmachines. In any event,
caller tel ephone 12 is coupled to a network access switch 14 by a first
communi cati on coupling 20 16. First conmunication coupling 16, and
& | communi elatrie@;rthmmd:iﬂgé babecpabeer dh&cldl'\’b’ed.cd&ssdsalée §ﬁ1§8&1®1h§&1ﬁf a
t el ephone |ine ted lln o cabl e r
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coupling 27. .The nobile party uses the pager to transmt an update signal,
representedt@F\h NCAMIAY (S8 30, to the paging service. The update signa

i ncl udes a forwardi ng Ted epheﬁelbaﬁbmaytﬁpdaﬂé;um&s&e&ahedlngthumbéﬁ at
termnating tel hone 32 ncl ude an igdent.i |cat|on na
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e signal ol e, CRBrhenens NFulhBl ULt STRRY bagl! 73¢ ol apadide

signal and

signal is transmitted to a paging service transceiver 74.
The transceiver relays the update signal to a satellite
ground station 70, either directly, via communication
coupling 85, or indirectly, via wireless link 86, satellite

20 72, and wireless link 84 vié wireless link 86. The satellite
ground station, in turn, passeé the signal to the CRP via a
second communication link 82. The CRP extracts the new
forwarding number and uses it to update the subscriber's CRP
record with the new forwarding number.

25 - Calls are forwarded based on the most recent
update of the forwarding number. As described above,
whenever an incoming call passes screening by the CRP, NCP
66 retrieves the forwarding number from CRP 68 and passes it
to originating access switch 44 for use in rerouting the

30 call to a terminating telephone 92. Rerouting from the
originating access switch to the terminating telephone is
achieved through: a second trunk line 58, a terminating
access switch 60 (which, like switch 44, may be a digital
switch or a 4E switch), a third trunk line 62, a second

35 local office 64, and a second telephone 1line 90. The
originating access switch couples the <call to the
terminating access switch over the second trunk line. The
terminating access switch, in turn, couples the call to the
second local office over the third trunk line. The second



95 ¢ stored. The forwardi ng nunber supplied by the nobile party is
cross-referenced with the party's PTN so that whenever the party's PTNis
dialed the term nating nunber for that party nmay be retrieved fromthe CRP.
Wien a caller initiates a call by dialing the 10 nobil e party's
PTN, the call is coupled to NCP 24 via tiwe conbination of first

communi cation coupling 16, network access switch 14, and second

@onmuni cat i Aecadupbiffid.c22. tAde NERglen qherlﬁsll he ocCRPhé hrtoesgin ridt 116y

RTN,
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forwardi ng RywIb@le Al AN RPtMDIdOIRRRESS switch 14 which uses the nunber to
reroute the call to term natln tel ephone 32. The network access switch 14

reroutes the call 20 FIG. ShPUSt Re %E?—WF@?‘FH@G t%‘!%ﬂd‘?ﬁl@/l%faﬁfwmh
1@onmuni cat | ey opagery 262, Ata t Rirankeeitert hﬂzal la maytke 1iRieCkedalp s by

t he nobile part aI the ter nat ggp one shqu oéggbtha t he
functions of° ﬁ‘b‘—f‘tbﬁgﬁt rn?’&rﬁéﬁsﬂ a lkﬁ gﬁﬂ'g
in 25 © 115 \Ahandin aascaomdnmmasem Lhakntlildn nelye bembopdliewsnt dsking hout

a separate G Aoy b A SRS AP Une ﬁe%%}% 1 ddGof: the

present inventionis |ncorpora Into an existing t one ne

shown in th&he geager 2108l lisclaglesseka d@dsplay 102, Such as a liquid

15 crystal display or light emitting diode display; a select
key 104; a menu key 106; a keypad 108; and a mode indicator
110, that may be included within the display 102. FIG. 3
will be referenced in the following discussion of the
flowchart in FIGs 4A and 4B.

20 FIGS. 4A and 4B show the steps taken in updating
the subscriber's forwarding number. The pager of FIG. 3 may
be used to update the forwarding number on a "registration"
basis, herein described, or on a "call by call" basis, as
described in cross-referenced application Foladare 2-13-13-

25 17. Thus, the description that follows includes provisions
for both "registration" and "call by call" updating.

The first step the subscriber takes to update the
forwarding number is to depress menu key 104 on pager 100
(step 202). The word "update" will appear in display 102.

30 The subscriber then depresses select key 106 to select
"update" (step 204). The word "update" will flash in the
display to indicate that the subscriber may enter the update
number (step 206). The subscriber may now input the
forwarding number via keypad 108 followed by the # key to

35 indicate the end of input (step 208). To enter a special
call handling instruction (as described in Foladare 2-13-13-
17), such as a conference call instruction, a number
associated with that instruction would be input rather than
a forwarding number (step 208). A subscriber who does not



30 - establish communi cati ons with a nobile party, or
"slUbscriber", 76 who is assigned a Personal Tel ephone Nunber (PTN) and is
equi pped Wi th a two-way pager 77. The caller initiates an incomng cal
froma tel ephone 41 by dialing the subscriber's PTN. . This incomng call is
coupled to a 35 first local offfhge_42 in the caller's locality
through a first tel ephone line 54. The first local office routes the cal

tg an origi naahegtacmg@/\nﬂrréﬂ Mrvamlnegfmﬁrmsefrma Bbae hbtr WentchA4
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n electron| t chin stem
such as an A’F%ﬁuﬁE%Sf%‘?ﬁ%vﬂrrf%tﬁucuonl@u r may simpl g@ stg&si{ For
a nore conpl keg d¢3hbuptkey1ng anAE swbelr .see, The BeII Systen1Techn|caI
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and transmits the Information over a'data J]ink derived froma glcate
facility). ﬁOFW?§dﬁ6EMtnumbe¥heF§Hbs%¥?%%}eha§*$Ho%?%?%ﬁéﬂe¥o? ff1ce
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ow h 44 o feubls the eallo 4P o Joute Eseeios Toll il Bl a 1o
NSCX) then phays ba sﬁanﬂa&dhprmm@tpmgenhaomemenpnatta Bbeoudlhgcatlon.
15 Thereafter, when the subscriber wants to change the
forwafding number to the office number, the subscriber
simply keys in a 1 followed by the # sign. Similarly, when
the subscriber wants to change the forwarding number to the
' home number, the subscriber simply keys in a 2 followed by
20- the # sign. o
'In any case, after receiving a # input, the
pager's mode indicator will flash (step 210). At this point,
the subscriber must select the desired mode (step 212). The
pager determines if the desired mode is the current mode
25 (step 214 when desired mode is registration mode; step 222
"when desired mode is call by call mode). If the subscriber
desires the registration mode and the current mode is not
the registration mode, then before the flashing mode
indicator goes steady, the subscriber depresses select key
30 106 to change to registration mode (step 216). If the
subscriber desires the registration mode and the current
mode 1is the registfation mode, the subscriber allows a
period of time to pass, after which the flashing mode
indicator will go steady; or, in the alternative, the
35 _ subscriber may depress the # key to curtail timing and
retain the current mode (step 218).
Similarly, if the subscriber desires the call by
call mode and the current mode is not the call by call mode,
then before the flashing mode indicator goes steady, the



and collects the CED (e.g. a Personal Identification Nunber, 20

or PIN) via the reception of up to 10 Dual Tone Multi Frequency (DTM) .
digits (i.e. Touch Tone[err] signals froma Touch Tone[err] tel ephone). In
a_systemusing a CED, provision nust be made for the case where a caller
can not enter digits because the caller 1gs -at a rotary dial station or 25
does not respond to the pronpt. In these two situations, the VRU may al |l ow
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187. The NCPreglstratlon mode; step 228 for call by call mode) .

Following reception of the pager's transmission,
the transceiver 112 relays the pager code, new forwarding
number, and mode indicator to the satellite ground station

_ 116 (step 230), either directly, over communication coupling

20 117, or indirectly, through satellite 114 and wireless links

113 and 115. The next step (step 232) depends on the

selected mode. When the registration mode is selected, the

- satellite station determines the subscriber's PTN from the

pager code, uses the PTN to retrieve the subscriber's

25 Customer Routing Point (CRP) record, and, finally, updates
' the record to reflect the new mode and forwarding number.

When the call by call mode is selected, the satellite

station merely relays the updated forwarding number to an

adjunct (described in Foladare 2-13-13-17) where it is used

30 to forward an incoming call. The update is complete after

| step 232 (step 234).

FIG. 5 shows, in flowchart form, the steps taken
in completing a cail in accordance with the present
invention. In the following discussion of FIGs 5A and 5B

35 references will be made to FIG 2.

As shown in FIG. 5, a caller initiates a call by
dialing the subscriber's PTN (step 300). The call is routed
to the originating access switch (step 302) which queries
the NCP for routing information (step 304). At this point,



el ays the forwarding nunber to the originating access 10 swi tch
via CCOS link 78 where the nunber is used to reroute the incomng call. The
subscri ber may update the forwardi ng nunber at any time using the two-way
pager. To update the forwardi ng nunber subscriber 76 generates an update
signal containing 15 the new fogwardi ng nunber using two-way pager
77. The update signal is transmtted to a paging service transceiver 74.
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subscriber has provisioned the subscriber record to initiate
call screening, the CRP screens the incoming call
(determines the appropriate treatment for the call) based on
the CED and/or ANI (step 312).

20 : Based on the screening performed in step 312, a
decision is made on whether or not to route the call
directly to the subscriber (step 314). If the call is not to
be routed directly to the subscriber, the CRP instructs the
NCP to route the call to an alternate treatment, such as a

25 network announcement, voice mailbox, or service platform
(step 316). If the call is to be routed directly to the
subscriber, the CRP returns the forwarding number, or
"Network Routing Number" to the NCP which then uses the
number to route the call to the terminating telephone where

30 it can be "picked up" by the subscriber (step 318).
Following the rerouting of the call, the processing of the
call is complete (step 320).

FIG. 6 is a block-schematic diagram of a further
embodiment of a communication system in accordance with the

35 present invention. FIG. 6 is identical to FIG. 2 with the
exception of additional elements: adjunct 73, switch 47,
communication couplings 45,49,71,75, énd wireless link 87.
The system of FIG. 6 may be used to offer subscriber's all
of the features associated with both the registration mode



termnating access switch over the second trunk line. The term nating
access switch, in turn, couples the call to the second | ocal office over
the third trunk line. The second - 12 - 5 | ocal office then
couples the call to the termnating tel ephone over the second tel ephone
line. After rerouting is conplete the cald 1may be "picked up" by the
subscri ber at the termnating tel ephone. FIG 3 shows an illustrative
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. satellite ground , ion 1, W reless links 111, 113
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provi si ons communication coupling 16'. The first network switch is, in

15 turn, coupled to a second network switch 18! by a second
communication coupling 20'. The second network switch is
coupled to an adjunct 24', via third communication couplings
22', and to a third network switch 26', via fourth
communication coupling 30'. Thus, there is a path between

20 the caller telephone and the adjunct, and a path between the
caller telephone and the third network switch.

Adjunct 24' is an intelligent component external
to the network and connected to the network in the same way
that a switch or telephone is connected. Examples of

25 adjuncts include the AT&T Voice Response Units (VRUs), such
as a Conversant, and the Summa Four. Two possible ways of
connecting the adjunct to a network are: via a Common
Channel Interoffice Signaling (CCIS) 1link, and via an
Integrated Services Digital Network (ISDN) communication

30 link. In an alternative embodiment, the adjunct is internal
to the network, in which case the functioning of the adjunct
remains the same but a connecting link is not required.

When a call is initiated by dialing the mobile
party's PTN it is coupled to adjunct 24' via couplings 16',

35 14' and 22', and switches 14' and 18'. The adjunct puts the
call on "hold" and, based on the mobile party's identity
(known through the PTN), retrieves the information necessary
to page the mobile party . This.information may be contained

in a database internal to the adjunct or it may be read from



ffor both "registration"” and "call by call" updating. The first step the
subscri ber takes to update the forwardi ng nunber is to depress nenu key 104
on pager 100 (step 202). The word "update"” will appear in display 102. 30
The subscriber then depresses select key 106 to sel ect "update" (step 204).
The word "update" will flash in the d|§p4 gy _to indicate that the subscriber
may enter the update nunber (step 206) he subscri ber may now i nput the

forwardi ng nyibektuirfaieRdd Hikd oldeshdim) headys¥t t 2485passes the
indicate the end of input (step 208). To enter a special calT handling
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signal, and a keyboard for specifying a forwarding number or
15 a special instruction. A mobile party who is alerted to a
- call may check the pager's display to identify the caller,
and then, based on the identity of the caller, decide how to
treat the call. One possible treatment is to forward the
call to a called party telephone 32'. The called party
20 telephone may be a nearby telephone station or some remote
telephone station, such as a sedretary‘s station. To forward
the call to the called party telephone the mobile party keys
the telephone number of the called party telephone into the
pager using the pager's keyboard, and then transmits the
25 number to the paging service 28'. The paging service passes
the forwarding number to the adjunct where it is used to

forward the call.
Other possible call treatments include those that
may be used when the mobile party is busy. If the mobile
30 party is busy with a call when a subsequent call to the
party's PTN is placed, the party may forward the subsequent
call to an alternate number, put the previous caller on hold
and talk to the subsequent caller, or use the pager to
transmit a conference call instruction to talk to both
35 callers at the same time. Also, if the mobile party has
forwarded the subsequent call but becomes free before the
subsequent caller disconnects, the party may interrupt the
forwarding of the subsequent call and redirect the call to

the party.



15 ’ Thereafter,' when the subscriber wants to

change the

f orwardi ng nunber to the office nunber, the subscriber sinply keys in a 1
followed by the # sign. Simlarly, when the subscriber wants to change the
farwar di ng nunber to the hone nunber, the subscriber sinply keys in a 2
foll oned by 20 the # sign. In gy case, after receiving a # input,

the pager's node indicator will flash (step 210). At this

point, the
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to the called party telephone through the adjunct. As an
alternative, the adjunct may merge the incoming call and the
second call at the second network switch, in which case the
adjunct drops from the call. Once the incoming call and the
second call have been bridged, or merged, into a "forwarded
call" the forwarded call may be "picked up" by the mobile
party at telephone 32'.

A similar procedure may be used to implement
special call handling instructions. For instance, in the
case of a conference call between two callers and the mobile
party, the adjunct may bridge, or merge the two incoming
calls from the callers to an outgoing call to the mobile
party. '

FIG. 8, shows how call by call forwarding may be
implemented in an existing telephone network. As shown, a
caller 40*' seeks to establish communications with a mobile
party, or "subscriber", 76' who is equipped with a two-way

- pager 77'. The subscriber is assigned a Personal Telephone

35

Number (PTN). The caller initiates an incoming call from a
telephone 41*' by dialing the mobile party's PTN. This
incoming call is coupled to a local office 42' in the
caller's locality through a telephone line 54*'. The local
office 42' routes the call to an originating access switch
44' over a trunk line 56'. Switch 44' may take the form of
a digital switch, or an electronic switching system, such as
an AT&T "4E" switch.



+ 14« 5 subscri ber depresses select key 106 to change to call by
cdll node (step 224). If the subscriber desires the call by call node and
the current node is the call by call node, the subscriber allows a period
of time to pass, after which the flashing node indicator will go steady;

or, in the 10 alternative, the pgbscriber nmay depress the # key to
curtail timng and retain the current node (step 226). After the node has
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. The ISDN link prov1des adjunct 68' with both the
called number (subscriber's PTN) and the calling number
(Automatic Number Identification number, or "ANI"). The
adjunct retrieves the subscriber's record and current status
20 information based on the PTN. From the subscriber's record
the adjunct also determines whether or not the subscriber is
provisioned to receive a Personal Identification Number
(PIN). If the subscriber is so provisioned, adjunct 68!
plays a standard prompting announcement to the caller after
25 which the PIN is collected from the caller by the reception
of up to 10 Dual Tone Multi Frequency (DTMF) digits (i.e.
Touch Tone™ signals from a Touch Tone telephone). In a
system using PINs, provision must be made for the case where
a caller can not enter a PIN because the caller is at a
30 rotary dial station and for the case where a caller does not
respond to the prompt. In these two cases, adjunct 68' may
allow for a time-out or an abbreviated dialing sequence
(e.g., #) to denote that no PIN is forthcoming. Regardless
of whether or not a PIN is collected, adjunct 68' proceeds
35 to determine if the subscriber 76' is busy with another call
to the subscriber's PTN. It stores this determination, and
then continues processing the call.
At this point, the adjunct plays an announcement
that the system will "search" for subscriber 76'. On a



FIG 5 shows, in flowhart form the steps taken in conpleting a cal

In” accordance wth the present invention. In the follow ng discussion
of FIGs 5A and 5B 35 references will be nade to FIG 2. As shown in
FIG 5, acaller initiates a call by dialing the subscriber's PTN (step
300). The call is routed to the originathbpg_access switch (step 302) which
queries the NCP for routing i.nformation %step'304) At this point, -15 -
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a satellite 72' or through a communication coupling 85'.

15 When the satellite is used, the pager code and ANI (or PIN)
are transmitted to the satellite by way of a wireless link
84'. The satellite, in turn, broadcasts the pager code and
ANI (or PIN) to the transceiver by way of a wireless link
86"'.

20 Communication coupling 85' is used when the two-
way pager is equipped for location registration. Under the
location '
registration scheme, the two-way pager periodically sends
out a signal from which the satellite station determines the

25 region within which the mobile party is located. Once the
satellite station knows the mobile party's region, it need
only send the paging information to the transceiver
associated with that region. In this manner, the need for a
national broadcast to all transceivers via satellite is

30 obviated. Thus, when location régistration is used satellite
station 70' may transmit the pager code and ANI (or PIN) to
transceiver 74' via communication coupling 85'. It will be
understood by those of ordinary skill in the art that
separate communication couplings from the satellite station

35 to each transceiver are not required. Rather, signals to a
transceiver that is not directly linked to the satellite
station may be rélayed to that transceiver over a
transceiver network linked to the satellite station.

Regardless of whether satellite 72! or



decision is nade on whether or not to route the call directly to the

subscri ber (step 314). If the call is not to be routed directly to the
subscriber, the CRP instructs the NCP to route the call to an alternate
treatnment, such as a 25 . networ k announcenent, voice mail box, or

service platform (step 316). If the callyjis to be routed directly to the
subscri ber, the CRP returns the forwardi ng nunber, or "Network Routing
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a cormmuni catPEWaEMPEEi882 iy be used to inplement call by call node
The subscriber may elect to forward the call to a

15 telephone station of the subscriber's choice, in which case,
the subscriber uses the two-way pager to transmit the number
of the desired telephone station to the transceiver.
Alternatively, the subscriber may forward the call to voice
mail, or some other treatﬁent, in which case the subscriber

20 uses the pager to transmit a number associated with the
desired treatment.

The independence of the paging and communication paths
makes it possible for the subscriber to forward calls to the
subscriber's PTN even when the subscriber is busy with an

25 earlier call. This will be true regardless of whether the
earlier call was directed to the subscriber's PTIN or

' directly to the telephone station at which the subscriber
"picked up" the earlier call. Thus, in an illustrative
scenario, the subscriber forwards a first caller to a nearby

30 telephone station and picks up the call at that station.
Then, while talking to the first caller, the subscriber
forwards a second caller to a secretary, forwards a third
caller to voice mail, and so on. The subsequent calls may be
the forwarded without interruption of the first call and

35 without the first caller becoming aware of them.

In addition to transmitting call forwarding
instructions, the subscriber may transmit special call
handling instructions, 'such as putting a caller on hold,
switching between callers, creating a conference call, and



10 forwarding. As shown in the figure, a caller initiates a call
froma caller tel ephone 12' to a mobile party who is equipped with a

t wo-way pager 10'. The caller tel ephone is coupled to a first network
switch 14" by a first comunication coupling 16'. The first network switch
s, in-15 turn, coupled to a seggnd network switch 18" by a second
communi cation coupling 20'. The second network switch is coupled to an
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interrupt the forwarding of the subsequent call by sending
the number 000 to the transceiver before the forwarded
caller disconnects, the 000 indicating that the forwarded
20 call should be released from voice mail and forwarded to the
subscriber. Regardless of the «call handling
treatment chosen by the subscriber, the two-way pager
transmits the forwarding signal to transceiver 74', as
represented by wireless link 89'. The transceiver relays the
25 two-way pager's transmissions to satellite station 72!,
' either through satellite 72' via wireless links 86' and 84°',
or through communication link 85'. The satellite station
then relays the subscriber's instructions to the adjunct via
communication link 82°, and the adjunct responds
30 accordingly.
To forward the call to a called party telephone 52°,
the adjunct initiates a second call. The second call is
routed to a third access switch 48' via a trunk line 60
(like switches 44' and 46', switch 48' may be a digital
35 switch or a 4E switch). The third access switch then routes
the second call to a local end office 50' based on the
forwarding number provided by the subscriber, the forwarding
number being the number of called party telephone 52', to
which the original call will be forwarded. The local end



t*o page the nobile party . This information may be contained in a database
internal to the adjunct or it nmay be read from - 17 - 5 an
external data base (not shown). Adjunct 24' passes the necessary paging
information to a paging service 28 via a fifth comuni cation coupling 34'.
Thé pagi ng service then broadcasts a paghgg_activation signal and a caller
|dent|f|cat|on signal, both intended for reception by two- 10 way

pgger 10°. cé-ocodﬁlé'éq WHPed nlihcadl 8bathetballded meidy aleddphdne
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the adjunct wheners, iSréseihgoa conference call, and interrupting a
15 previously forwarded call. Whereas, if the calls are merged,
switch 46! may implement these features under direction from
the adjunct.

During the interval of time between the dialing of
) the subscriber's PTN to initiate a call and the final
20 - disposition of that call (the call set up time), an
announcement may be played to the caller as an inducement to

stay on the line while the call is processed.
FIGs 3, 4A and 4B will be referenced in the
following discussion of the procedure for updating the
25 forwarding number in accordance with the call by call mode.
| The first step the subscriber takes to update the
forwarding number is to depress menu key 104 on pager 100
(step 202). The word "update" will appear in display 102.
The subscriber then depresses select key 106 to select
30 "ypdate" (step 204). The word "update" will flash in the
display to indicate that the subscriber may enter the update
number (step 206). The subscriber may now input the
forwarding number via keypad 108 followed by the # key to
indicate the end of input (step 208). To enter a special
35 call handling instruction, such as a conferénce call
' instruction, a number associated with that instruction would
be input rather than a forwarding_number (step 208). A
subscriber who does not want to change the forwarding number

and does not want to input a special instruction number may



florward the call. Cther possible call treatnents include those that may be
used when the nobile party is busy. If the nobile 30 party is busy
with a call when a subsequent call to-the party's PTNis placed, the party
may forward the subsequent call to an alternate nunber, put the previous
caller on hold and talk to the subsequengqcall er, or use the pager to
transmt a conference call instruction to talk to both 35 callers
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forwardlng number to the office number, the subscriber

15 simply keys in a 1 followed by the # sign. Similarly, when
the subscriber wants to change the forwarding number to the
home number, the subscriber simply keys in a 2 followed by
the # sign.

In any case, after receiving a # input, the

20 pager's mode indicator will flash (step 210). At this point,
the subscriber must select the desired mode (step 212) (To
implement call by call forwarding the subscriber would
select call by call mode). The pager determines if the
desired mode is the current mode (step 214/222). If the

25 subscriber desires the call by call mode and the current
mode is not the call by call mode, then before the flashing
mode indicator goes steady, the subscriber depresses select
key 106 to change to call by call mode (step 224). If the
current mode is the céll by call mode, the subscriber allows

30 a period of time to pass, after which the flashing mode
indicator will go steady; or, in the alternative, the
subscriber may depress the # key to curtail timing and
retain the current mode (step 226). After the mode has been
selected, the pager signals the transceiver 112, sending the

35 pager code, updated forwarding number, and a call by call
mode indicator (step-228).

Following reception of the pager's transmission,
represented by wireless link 111, transceiver 112 relays the
pager code, updated forwarding number, and mode indicator to



second call at the second network switch, in which case the adjunct drops

fromthe call. Once the incomng call and the second call have been
bri dged, or nerged, into a "forwarded call" the forwarded call my be
"picked up" by the nobile 20- party at tel ephone 32'. A simlar

procedure may be used to inplenent specigk call handling instructions. For
-instance, in the case of a conference call between two callers and the
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switch, or an electronic swtching system such.as an AJ&T 4E" swi tch.
- 19 - taken in forwarding calls on a call by call basis. In the

following discussion of FIGs 9A and 9B references will be

15 made to FIG 8.
The call by call procedure is invoked when caller
40' dials the subscriber's PTN (step 302). The call is

routed to originating access switch 44', or "OAS", (step
304) and the OAS queries NCP 66' (step 306). The NCP returns
20 an Adjunct Routing Number (ARN) to the OAS, causing the call

to be routed to adjunct 68' via terminating access switch
46', or "TAS A", (step 308). The terminating access switch
passes the calling number, determined through ANI, and the
called PTN to the adjunct (step 310). The adjunct then
25 retrieves the subscriber's record based on the dialed PTN
(step 312) and determines if the subscriber has provisioned
for a PIN to be collected from the caller (step 314).
If a PIN has been provisioned for, adjunct 68
plays a prompt and collects DTMF digits (step 316). If a PIN
30 has not been provisioned for, the procedure skips to step
318 which is to determine if the subscriber is busy (i.e.,
if a call to the subscriber via the adjunct is in progress) .
If the subscriber is busy, the next step is to
check if the subscriber has Call Waiting (step 320). If the
35 subscriber does not have Call Waiting, the call is routed to
final treatment, such as Voice Mail (step 402). If the
subscriber does have Call Waiting, the subscriber is paged,
the paging signal including the pager code, calling number
(or PIN), and a call identifier (step 404). If the



5 Once the call has been routed to switch 44', a

Net wor k Control Point (NCP) 66' receives the call's signaling information,
including the dialed PTN, over a CCOS link 78 . The NCP uses the dialed
nunber to retrieve routing information fromthe NCP' s associ at ed dat abase.
The NCP then 10 routes the callpg@ver a trunk line 58" to a
termnating access switch 46', which, |like the originating access sw tch,
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(step 408). Otherwise, the adjunct retrieves the
subscriber's pager code (step 410) and transmits the pager
code, calling number (or PIN), and call identifier to the

20 paging service (step 412). The paging service then
broadcasts the information (step 414) to pager 77' which
alerts the subscriber and displays the calling number (or
PIN) and the call identifier (step 416). At this point, the
subscriber may accept or reject the call (step 418).

25 There are two ways by which the subscriber may
reject the call. The subscriber may do nothing, in which
case the caller will be timed out (step 420) and the adjunct
will route the call to final treatment (step 426). Or, the
subscriber may send a rejection signal (a special

30 instruction) to the paging service (step 422), in which case
the paging service will relay the rejection signal to the
adjunct (step 424) and the adjunct will cause the call to be

routed to final treatment (step 426). If the subscriber
elects to take the call, the subscriber initiates

35 transmission of a reach number by way of two-way pager 77!
(step 428).

Thus, the subscriber may transmit either a reach
number or a conference call instruction at step 428 of the

process. Upon receipt of a number, the paging service



(e.g.,"#) to denote that no PIN is forthconmi ng. Regardl ess of whether or
not a PINis collected, adjunct 68 proceeds 35 to determne if
t he subscriber 76" is busy with another call to the subscriber's PTN. It
stQres this determ nation, and then continues processing the call. At this
poi nt, the adjunct plays an announcenenj:}ﬁaj the systemw || "search" for
subscri ber 76'. On a - 20 - 5 "subscri ber pre-provisioned basis,

adj unct 68’ n o] e 4l e - dndyce to
rgkain on thg§¥¥%ta¥ﬁ?P%ﬁgmgﬁﬁﬁﬁqeggr? E%%pf%?ﬁbnidﬁgghgﬁ?%g?bﬁhgeh ] unct

retri eves t h@ddupssrileeers4pByerNedie then At WM mahacksrgheihes randnt s

the code al ortheMd N d hgneahber pre®ntly active cdPI BbNthd fibscriber
provi sioned) to a %&éﬁlllte station 70" via a communication |ink 82'. The

satellite stdESER dcasts the pager code and ANl (or PIN) to a paging
transcei ver 74' either Inhthegbvansatikéte t s 22 prassentlgugbtaveosswlhj Cetie on

upling 85" . .15 en e.satel|ite | se t he pager, code and
ﬁ(%l (or PIN aéil e ntcrtar?sh rre1ctkts\e/\3.‘cf ostet%elséa eﬁql}feefe%/&m%lo 'E.é:x S\?\irgle telsosn 1Tk
84' . The sat glddeaiged n(stem, 43P badifisas cohdepager cadd dmbtaNction My to

the transcei yp Qﬁcg@¥e§g,@h&‘é&%%ﬁ%ﬁiﬁ#ﬁ%ﬁ%ﬁe a#tive call on hold (step

Commruni cati on couplln% _ IS use e two- way_ pager 1Is_equippe
| ocation regit3t aenenbrifges/neeges the new call to the subscriber (step

436). If a conference call instruction was received, the
15 adjunct bridges/merges the new call to both the subscriber
and the original caller (step 437).
In the event there is not another presently active
call, step 434 is skipped and the adjunct bridges/merges
(step 436) the new call to the subscriber immediately
20 following step 432. The procedure is complete upon
bridging/merging of the call (step 438).
Referring back to FIG. 6, adjunct 73, switch 47,
communication couplings 45,49,75, and wireless 1link 87
function in the same manner as their counterpart elements in
25 FIG. 8 (viz. adjunct 68', switch 46', communication:
couplings 48', 80', 82!', and wireless link 88'). When the
call reaches switch 44, switch 44 queries NCP 66 which, in
turn, queries CRP 68 for instructions. If the subscriber has
only éubscribed to registration type service the call may be
30 handled according to the procedures set forth in connection
with FIG. 5. However, if the subscriber has subscribed to
features available only through call by call type service,
such as the conference call feature, the CRP directs switch
44 to route the call to adjunct 73. Once the call has been
35 redirected to the adjunct, the adjunct may handle the call
according to the procedures set forth in connection with
FIGs 9A and 9B. Thus, both registration and call by call
type service may be offered through the configuration of
FIG. 6.



location registration schene, the two-way pager periodically sends out a
signal fromwhich the satellite station determ nes the 25 regi on
wi thin which the nobile party is |located. Once the satellite station knows
the nobile party's region, it need only send the paging information to the
transcei ver associated with that regianagdn this manner, the need for a
nati onal broadcast to all transceivers via satellite is 30

gbvi ated. Thus, when lagcah Qddé@gféétfﬁé%fitﬁldliﬁ@fé@&@w éﬁ@o@irﬂéﬁ@rbﬂo'

may transm he pager. code d. ANl (o nscei ver 74',
Communi cat] SAECoSs AR EEE T4 41 FonBlafabbs FBBL o) YR cominidhtion
skill in theocaplinga?lsehacatéingiyu wheat |Uhe @Bﬂ’pldlmgstsranmahb sattd i te

station 35 eagk ahal s
to a transcel aePcFlﬁattZRe gg@f‘ﬁé@né (%jfefl nke to the satq% A@Jﬁ{aﬁl on may
be rel ayed weaarst andnserrert svetus tnipsmarien.ndnwdhis imaArsen dhee

1@at ellite s gy Regapdl ers dat%bas@‘?xtdﬂ?rwhlcﬁattﬁlel hB$unct - 2retrﬂ=5ves - 21
5 comuni cation coupling 85 is used, the transceiver

broadcasts &BSa&Redrd g‘ﬁ’éﬁorﬂ?é:thrhﬁwatxﬁ’e t P IeRER ta R LANIPY 72 1By N) to
the subscri FrwardEgery.. Broadcasting fromtransceiver 74' to pager 77" is
represented by a wireless link 88 . Upon receipt of the paging signal from
the 10 . transceiver, the subscriber is alerted to the call and



responds by sending a forwarding si gnal . The subscriber may include any one
of ‘a nunber of possible responses in the forwarding signal. The subscri ber
may elect to forward the call to a 15 ' t el ephone station of the
subscriber's choice, in which case, the subscriber uses the two-way pager
to transmt the nunmber of the desired telgphone station to the transceiver
Al ternatively, the subscriber may forward the call to voice mail, or sone
other treatnngpaimgn Whi ch case the subscriber 20 uses the pager to
transmt a nunber associated with the desired treatnment. The independence
of the paging and conmuni cati on paths makes it possible for the subscriber
to forward calls to tha sohmunﬁbatisnPENsaEﬁncwm@miwhmgsubscriber is busy

W th an 25 a&Lif% d@(%xlmu% nilats at 144 ldegrq qgf‘l her

the earlier call mas direc Scri |rec
t el ephone st &0i ancallefi partneusing & |pl%ﬁ°n@lc|t@de@¢ronteh@ugﬂnelr é:rhactalus

{gus, in an hhh&ﬁb&?tbﬁ%oégﬁﬁéa!%1thh%a§@b%%ﬂﬁ@%fE%Q&&ﬁrds a first caller
to a nearhy 3 one station and the call, at that

station. Then, mhpﬁe%xﬂﬂé4ﬁﬁnEﬁ¥%% ??W@Pn%%?Fé?n @ﬁ¥l§9b§8rwgécﬁ(ﬁ%%ﬁds a

second cal | eeatla aéeﬂtfﬁ&aﬁd‘dbdf%él\ﬁd dsanlédi pdregl kemhmua i vaitdeonMRidvicand so
on. The subs gue cal l s @aﬁ be the f.orwarded m”tgﬁ> I nterruption of the
i e

first call 3g associa 3 FETAFS NG, Y com ng aware of them
I n addition to trahsal pagey Ta ludeobyarsadiidg caldeduparoysint teearssnvisoriinger

gﬁyh&r g”sm tafiPegbaheedl 510aad! 1 NgLliast LIGEQNS o1 YAGA as R RY @ £Ald ef
forwarding number;

d) a customer routing point for receiving said update
signal, extracting said forwarding number, and storing said
forwarding number; '

20 e) a network control point for retrieving said
forwarding number from said customer routing point based on
said personal telephone number and for using said forwarding
number to reroute said call to said called party
communication device;

25 . f) means for coupling said caller communication device
to said network controllpoint;

g) means for coupling said network control point to
said customer routing point; and

h) means for coubling said caller communication device

30 : to said called party communication device.

2. A communication system according to claim 1, further
comprising: _
a voice response unit for playing a prompting
35 announcement to said caller communication device, collecting
one or more customer entered digits from said caller
communication device, and passing said c¢ustomer entered
digits to said network control point; and
means for coupling said voice response unit to said



swi t ching between callers, creating a conference call, and - 22 -5
redirecting a previously forwarded call. In a one possible enbodi nent,
these special instructions are inplenented by assigning thema number which
t he subscriber sends to the transceiver in the sane way that a forwarding
nunber is sent. Thus, in an exanple of_-syptching between callers, a 10

busy subscri ber who receives a second call nay send the nunber 999 to the
t3 anscei ver caldieatcagrihbtathenfdesiceal | er should be put on hold and the
second caller forwarded to the subscriber's present tel ephone station. In
an exanple of redirecting a previously forwarded call, a busy 15

subscri ber who hds ¢©mmnnﬂ€dtéosubySQanac@mndﬁng\hﬁ(ﬂﬂ&&ﬂlszWhéaEEn
becones freediy tiddekd S Qﬁgﬁ&ﬁgt ca r'@éﬁﬁuﬂ?&aﬁb@nf8é$@%g pg of

t he subsequent call by sendin to't ransceéi ver before the
f orwar ded ca¥3%t %ﬁ%‘ﬁ%ﬂﬁe%@%tr@%ep@%tlwméwﬂ@ that the forwarded 20

L@l | shoul d be re&;ea&epg{ﬁ@mﬂé)l&@cé@éls@pgcﬂormrded to the subscri ber.
Regar dl ess of th caII treatment chosen by the subscri ber,

the two-way pagertr ?%u?b?%\%%q‘n g Mg nafoR! rgGinstiderchlergs
represent ed dytmwirielatson ldﬂkr:.&& toTheidrenbgLhaeing cheysssé hew2bch; and

two-way pager's tra Sﬁ]S |ons t 0. sat tellite statl 72' ther through
satellite 72" vi a£V\%1re 1 TR l%rhoiJSrllk P W%L@?ﬁl‘éo‘ﬁ‘ﬁhﬁ"&%\ﬂgﬂ
85' . The satadd¢ess swit¢lonto said network control point.

l'i nk

15
4. A communication system according to claim 3, wherein:
said originating access switch is a digital switch;
said first communication link comprises a telephone
line, a first local office, and a second telephone line; and
20 said second communication link is a common channel
interoffice signaling link.
5. A communication system according to claim 4, wherein
said means for coupling said caller communication device to
25 said called party communication device comprises:
said first communication link;
said originating access switch;
a terminating access switch;
a third communication link coupling said originating
30 ' access switch to said terminating access switch;
a second local office;
a third telephone line coupling said terminating access
switch to said second local office; and
a fourth telephone'line coupling said second local
35 office to said called party communication device.

6. A communication system according to claim 5, wherein;
said third access switch is a digital switch; and
said third communication link is a telephone trunk



fhen relays the subscriber's instructions to the adj unct via conmmuni cati on

| i nk 82', and the adj unct responds 30 accordingly. To
forward the call to a called party tel ephone 52', the adjunct initiates a
second call. The second call is routed to a third access switch 48 via a

trunk line 60" (like switches 44' and 461 switch 48 nmay be a digital 35
swtch or a 4E switch). The third access swtch then routes the second cal
t50 a | ocal ddseaffice 50° based on the forwardi ng nunber provided by the
subscri ber, the forwardi ng nunber being the nunber of called party

t el ephone 52' to which the original call will be forwarded. The | ocal end
- 23-5 7. Ao¢¢mmlenmfpi@s shietewcengordingt fo b adal |led Parther
t el ephone vig, ﬁ?% one |ine 64'. Upon conpletion of the second call, the
call fromthe ]ler o0 the PTN (on hold at, the adjunct) and the second
call are either B¥RHFEAS 6GEVREER ﬁPFh¥ﬁC%$W%#&tS¥EA update signalkfrefich
1@ase the adjdgud @agern%ﬂathokhesél%w:)ng Oéaﬂar@gaa%te S¥igeal 4&o (saig@hi ch
case the adjunct drops romt he, calg% I'f the calls are bridged, the
adj unct may GURRERME I HE L RUES dHutting a caller on hold, switching
bet ween call ers, myanﬁlﬂm; eonphfagesaid qeadingraerviicer topeatd audbomer

previ ously ff%d%%%%g . Wereas, if the calls are nerged, switch 46' may
i mpl enent t hese ures under direction from
15 8. A communication system according to claim 7, wherein

said paging service comprises:
a transceiver for receiving said update signal from
said pager and for transmitting said update signal;
a satellite for receiving said update signal from said
20 transceiver and for broadcasting said update signal; and
a satellite station for receiving said update signal
from said satellite and for relaying said update signal to

said customer routing point.

25 9. A communication system according to claim 1, wherein
said pager comprises:
means for transmitting an update signal;
a keypad for changing the characteristics of said
update
30 signal; and
a display for displaying information about said update

signal.

10. A method of establishing communications over a network,
35 comprising the steps of: _
a) transmitting a forwafding number from a pager to a
customer routing point within a communications network;
b) storing said forwarding number in said customer

routing point;

Hllllll l IIIH HIII H llll



the adjunct. During the interval of time between the dialing of the
subscriber's PTNto initiate a call and the final 20 di sposition
of that <call (the call set up tine), an announcenent nay be played
‘tqQ the caller as an inducenent to stay on the line while the call is
processed. FIG 3, 4A and 4B will be refggenced in the foll ow ng discussion
of the procedure for updating the 25 forwardi ng nunber in

fsccor gance \(1\/' t][l tdye igﬁ|t|ia|&in§ab| _capﬂeflaaihea f&alatexst;@mmhhf%zaﬁbéﬁraéeii% gkes
O update tpe rwaradl ng n elsto,eress u Ke on a_er

(ot eh 20) - Brne RS (S e Ba G o e oo & e ate HAmSeecr | bor

t hen depresses se)ectogdyinkfGsdiond s ECttB3G network dampcabk"poirst ep 204).
The word "update" \wi ]| _f:l i p.tRecsdi 9!§y Walel] t hat 4t ri ber
may enter the up_(fgt eIJ el’tl-:lff T g’rig s? %pHZS%V? eniudgg%rgg%g%eg%gwglﬁﬁgﬁﬁé%he

f orwar di ng mavtemayipe ey habed o ¢dishaprsondke teleghone mdiker e amé end:

19 Input (step 2G48).rd@c£hGCEaddSBaE1 ko3 called pddly c&ﬁﬁ\%iedr%tion

I nstruction,. such as a ~conference _ca I nstruction, a nu
associ at ed WEH I AS59EFTRD i ol i e THHALIATHEIP®an a f or war di ng
nunber (step 208). A subscri ber who does not want to change the

I nstruction nq@ber

o v ding. AUTDeT S04 0P SRR o ol Bk SEEEL Gl U510
nunber . according to claim 10, wherein said step of coupling said
15 call to a network control point comprises the steps of:
providing an originating access switch;
coupling said caller communication device to said
originating access switch; and
. coupling said originating access switch to said network

20 control point.

12. A method of establishing communications over a network
according to claim 11, wherein said step of retrieving said
forwarding number comprises the steps of:

25 providing a communication link between said customer
routing point and said network control point; and

passing said forwarding number from said customer

routing point to said network control point wvia said
communication link.

30
13. A method of establishing communications over a network
according to claim 12, wherein said step of coupling said
caller communication device to said originating access
switch comprises the steps of:

35 providing a first telephone line, a first local office,

and a second telephone line;

coupling said caller communication device to said first
local office via said first telephone line; and

coupling said first local office'to said originating

* [ L M s *



Nbreover, in one possible enbodi nent, the pager is equi pped with the
ability to store forwardi ng nunbers so that abbrevi ated key sequences nay
be used to change the forwardi ng nunber. For exanple, the subscriber's
office 10 t el ephone nunber may be stored in the pager's nenory at
a first location and the subscriber's hogg tel ephone nunber may be stored
In the pager's nenory at a second |ocation. Thereafter, when the subscri ber

wants to chasgeesbeskotvar ¢i AgsaAD8ECHAdt Be1ebhbae Nymher, the subscri ber
15 simply keys in a 1 followed by the # sign. Simlarly, when the

subscri ber wants to change the forwardi ng nunber to the hone nunber, the
subscri ber sl4ipl yAkegtshod for dstidbddistiibyg tbeménitgbions) @rer GasRtwakker

i Vi | t . ' de.indicator will flas
(step 210) " AptoRilng P8 EPainm 13, whBRHEh BaFRCErepof i ol ing' 58
(step 212) (9allnprepchscsathebgtentl oferwarding the subscriber woul d
sel ect call by cablopude)y ThenpAgespdelepBhaeswitapbe desired mie is the

current node (step 214/ 222).. _ _subsCriber desires the cal
by call nmode and £R8PtiRg efridsid i £rom seRd exioipptingl agsass swahcbefore

t he flashingtanﬂermﬂﬂagahgrag@@gssgﬁ@a&h;tdisubscri?erhdepresses segec;
key 106 to change_to call by, call e (step 224). .the current node is
the call by call W3R 1i% éﬁﬂ#EE%Q& ﬁ@%@ §8r%1nat1ng §°FEPPodvaF i e
to pass, afteo shidhcéhiedl pshtpgcomtieniodttehodewiibe.go steady; or, in the

ternative, the subscriber may depress the # key to curtail timng and

retain the current nnde(ﬁstep 226). After the node has been
15. A method for establishing communications over a network

according to claim 14, wherein said step of coupling said
call from said terminating access switch to said called
party communication device comprises the steps of:
20 - providing a third phone line, a second local office,
' and a fourth phone line;
coupling said terminating access switch to said second
local office via said third phone line; and
coupling said second local office to said called party
25 communication device via said fourth phone line.

16. A method of establishing communications over a network
according to claim 10, wherein said step of coupling said
call to a network control point further comprises the steps
30 of : \ |
coupling said call to a voice response unit;
collecting one or more customer entered digits at said
voice response unit; and
passing said computer entered digits to said network
35 _ control point for use in processing said call.

17. A method of establishing communications over a network

according to claim 16, wherein said step of routing said
call to a caller communication device comprises the steps

L



sel ect'ed, the pager signals the transceiver 112, sending the 35

pager code, updated forwardi ng nunber, and a call by call npde indicator
(step 228). Follow ng reception of the pager's transm ssion, represented by
wireless link 111, transceiver 112 relays the pager code, updated _
forwardi ng nunber, and node indicator tozg -- 25 - 5 satellite
station 116 either through wireless Iink 113, satellite 114, and wireless

19 nk 115; orgfwhen | ocation registration is used, throrgh cognuplcatlgn
link 117 (step 23 .t lLite station._relays the forwarding
number to(thepadjsg%\%?gmge?eysatlé] Cﬁgi &)Fge%or%r gaid ﬂj‘gtomer enfRE8Hi ng
call (step digR)ts Ao deterpdingt whethepdaaidi satbmphetied(béepodBdd. t61 &S. 9A

Al by cal 1A "YRE  Pafhni PR IGRECat R badtifigd 1HyEdy Sa0d ©

call by call _basis,
refere%ces vﬁquﬂﬁgkﬂg number Ornﬁéét@@ o @B, ah&ﬁrn&ﬂHVEbyr@akmeptecaddre is

1voked when cal | @dutdithg Faals cbhe §HQ§061‘1 behe Sré:)-ﬁ\it( %tfe%a?g )scrzgﬁ%ﬁgl 'S
or

routed to originating access switch 44", (step
queries NCP 66' (step 306). The NCP returns 20 an Adjunct Routlng
Nunber (ARN)1& 0 thend®ADd QﬁU%lslﬂgbU.EIEhﬁzﬁb|cbﬁn@ﬁlé@@i&gsfr@vé‘fléénﬁét?grkv' a
n n a I n
o Taol g pesseaing b8 1lin Yo, Whefein (BLER 2R oF SIS {Rg%5a]
access switc
call to a called party communication device comprises the

—

15 steps of:
determining a caller communication device
identification number;
screening said call based on said caller communication
device identification number to determine whether said call
20 should be routed to a called party communication device
associated with said forwarding number or routed to an
alternative treatment; and
routing said call base on the result of said screening.

25 19. A method of establishing communications over a network
according to claim 10, wherein said step of transmitting a
forwarding number from a pager to a customer routing point
comprises the steps Qf:-

transmitting an update signal incldding a forwarding
30 number from said two-way pager to a paging service
transceiver;
transmitting said update signal from said transceiver
to a paging service satellite;
broadcasting said forwarding signal from said satellite
35 for reception by a paging service satellite station; and
transmitting said forwarding signal from said satellite
station to a customer routing point.

20. A communication system comprising:

* [~ L M S *



bqsse's the calling nunber, determ ned through ANI, and the called PTN to
the adjunct (step 310). The adjunct then 25 retrieves the
subscriber's record based on the dialed PTN (step 312) and determines if
t he subscriber has provisioned for a PINto be collected fromthe caller
(step 314). If a PIN has been provisianegs for, adjunct 68" plays a pronpt
and collects DTMF digits (step 316). If a PIN 30 has not been

By ovi si oned for, ghheg @%QQ%@&@mﬁﬁhﬂéaéﬂoﬁt@vfé@ iy chhisidwigtetereane if
t he subscri ber a call to the subscriber via The adjunct

| S i f
ey e LAl 1Rl berfi peind £ Paraghal ThelREHonS Gpmck FiHods |
t he subscri bﬁrlquﬁiycaésdwatuem v(JS:tlepsaBﬂi))ca]l]fed i}ﬁar&Sy subscri ber
does not have Cal,l, Wi t|$9?ﬂt he d to final treatne su&h as

Voi ce Mai | (st ep 0Z BErEd. el Sel ey detde e MHREH 5t
subscri ber |®1|dagmj f@h@apégdngsan.gnaalﬂadl pdinty tdvenmpagiera tcicwe, deval ¢e ng

lgbunber (or e’[)l[}p(% (fce&%vllth'a{j%fﬁa{ 1n043‘{"ﬁ'&’ 404) If the - 26 -

not respon wi t hin sone
pr edet er mi ned ti |ﬁ9 @fpége@héOEag%euhvwd (Cs?tlé[?d4@§)fth n@ tupnepiteing i ned

out” and thegraljpdatd 0@1%410 figwlq t ngpddmnt dshepl 40fc1ddeng ubseid ber
may respond th| n the all otted time by initiating transm ssion of a

f orwar di ng ( ding numbeXioach") nunber, or a conference call
instruction (step zbz&)usta:mé:qormmgﬂq)cﬁrnﬁ htox atd ceDMtnd) Uesi d nupdLos dance
18 signal, extracting said forwardlng number, and storing said

forwarding number; and
e) an adjunct for receiving said call from said caller
communication device, retrieving said forwarding number from
said customer routing point, and forwarding said call to
20 said called party communication device.

* c L M S *



Wi th t‘he steps following step 428. If it is deternined in step 318 that the
subscri ber is not busy, adjunct 68 detern nes whether 15 not

t he subscriber is taking calls (step 322). If calls are HHLJBHEEgHagqﬁpmp ,
the call is forwarded to final treatnment (step 408) . leKﬂEﬂUﬁgED the
adj unct retrieves the subscriber's_pgger code (step ZI0)amt—t+aRsmit
t he pager code, calling nunber (or PIN), and call identifier to the 20
pagi ng servi gesTER! KD KiEFhop FOR ERTABARSHINGY CORMUNIECATRONSAO¥FERS At he
information (step 414) to pager 77' which alerts the subscriber and

di splays the calling nunber (or PIN) LY call identifier (step 416). At
this point, Abgtsabscri ber may accept or reject the call (step 418). 25

There are two ways by which t e subs ct e .
subscri ber may doinotcr?“wgnﬁ R IR TR %{0,1!;@8 he €&l el% vvl(#I b%g{t%irl%ggg&flg(step
420) and thecedipunétatibh rwith t he wablileo bam&l t hexytimant a( sPepsspell. O
ige SUbSCFIb@% g?ﬁoﬁgnﬁuﬁbéﬁle%hboH BEQQaEaEQYSQQQBaB $¥o-way pager to
|nstruct|on) € pagl ng service ? I'n which case t he pagi ng
service wil|tranapithe Fefwaxdigg gliug\b&r te ﬁhEa%lPﬂin%?r‘(Js‘f%p 12?4)98@4@& he

adj unct will ggayseet o169kl the Berwarbedgt aulbeal tbr fatiRtbmest @Ru426). | f
t he subscriber elects to t e the call,, the subs r |n|t|ates %géfr

transm ssi onPBERE r¥EBERSnUBEr BYRRY ofS t Vi
Thus, the subﬁﬁtnbeeSnayca&answlthelmbbﬂle paxtly bgnﬂaalangat@@nh@&aﬂﬁe

pal | | nStruohlony Ak SR Ohet BrBHAC G hRC LR Ghe? RNy

gi ng servig
Point is notified. The Customer Routing Point then cross-

references the Personal Telephone Number with the forwarding
number and forwards the call to a terminating telephone
associated with the forwarding number. In one possible
20 embodiment an adjunct is used in conjunction with the
Customer Routing Point to offer call forwarding service on

both a call by call basis and a registration basis.

This Sheet Has Been Replaced

AT




227 -5 transmts the nunber and the call identification to the
adjunct (step 430). Next, the adjunct checks whether or not there is

anot her presently active call to the subscriber (step 432). In the event
there is a presently active call, the 10 ' adj unct checks to see if
a conference call instruction was received (step 435). If a conference cal
instruction was not received, the adjunct/%if the active call on hold
(step 434) and bridges/ nerges the neM/caﬂi t he subscriber (step 436). If
a conference call instruction was received, the 15 adj unct

bri dges/ nmerges the new call to both the subscriber and the original caller
(step 437). In the event there is not another sent |y i call, step
434 is skipped and the adjunct bridges/nerges |(step 436) {the ngw call to

t he subscriber imediately 20 fol l@wijng | step 438w The
procedure is conplete upon bridging/ nmerdiing &|the call £ 438).
Referring back to FIG 6, adjunct 73, swtch &7g fonmuni gggglings
45,49,75, and wireless link 87 function in thd @ahe manngr thetmn
counterpart elenents in 25 FIG 8 (jviz adj u g, swtch
46', conmunication couplings 48, 80", 82', gnd Mreles$ link |88 ). Wen
the call reaches switch 44, switch 44 queri es\NCP 66 whi ch
gueries CRP 68 for instructions. If the su i ber
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only subscribed to regi stration type service the call nmay be 30

handl ed according to the procedures set forth in connection with FIG 5.
However, if the subscriber has subscribed to features available only
through call by call type service, such as the conference call feature, the
CRP directs switch 44 to route the call to adjunct 73. Once the call has
been 35 redirected to the adjunct, the adjunct nay handl e the cal
according to the procedures set forth i nz;{(lrlnect ion with @ s 9A and 9B.
Thus, both registration and call by call type service nay Y€ oggered

t hrough the configuration of FIG 6. - 28 -5 As an
added feature of the preferred enbodi nent of 8G. 6, adj u §§is coupl ed
to CRP 68 via comuni cation coupling 71. Accor iQ9L¥pNMﬁé ¢8RP directs
a call to the adjunct, the adjunct can query t CRP for scriber's

record and current status information. In thidg manner the
may act as the database from which the adjunct¥Nretrieves
i nformati on necessary to inplenment call by call§ forwardi
d ai ns ! -
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T ) A communi cation system conprising: a) a caller comunication
deVice for initiating a call to a called party using a personal telephone
nunber that is 10 uni quely associated with said called party; b) a
cal l ed party comruni cation device to which said call is forwarded, said
cal |l ed party communi cation device being associated with a forwarding
nunber; c) a pager for use by said caIIed3yirty intransmtting 15
an update signal, said update signal 'Acluding said forwarding
nunber; d) a custoner routing point for receiving said update signal
extracting said forwardi ng nunber, and storing said forwardi ng nunber; 20
e) a network control point for retrieving said forwardi ng nunber
fromsaid custoner routing point baseqéﬁiéiaiqspersonal t el ephone nunber
and for using said forwardi ng nunber t outwY said call to said called
party communi cation device; 25 f) nmeans for coupling said
cal l er communi cation device to said network control point; g) nmeans for
coupling said network control point to said customer routing point; and h)
means for coupling said caller conmunication device 30 to said
call ed party communi cation device. 2. A conmmuni cation system according to
claim1, further conprising: M@ ce #868Ponse unit for playing a pronpting
35 announce - W comuni cati on device, collecting
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- .network control point conprises; 10

one Jr nore custoner entered digits from said caller conmunication
deVi ce,” and "passing said custoner entered digits to said network control

poi nt; and neans for coupling said voice response unit to said - 30 -5
cal l er comuni cation device. 3. A conmmuni cation system according to claim
2, “wherein said neans for coupling said caller commnication device to said
_ an originating access
switch; a first communication Iink coupllﬁ{kiUd cal | er conmuni cation
device to said orlglnatlng agee o e —tr—St . ni cation |ink
coupl i ng said originating ac¢essSUBSCRIBER DEPRESSER (MENUK coftrol point. 15
4. A comuni By Chn s em cd(EYdONgPAGiNGIBEVlGB TOWOBTAINN: Isaphggori gi nating
access switchis a dlgltal s\ I|n% conpri ses
a telephone line, a first |oca 5 etephone |ine; and 20
sai d second comunication |ipk is a compn ¥hanne I ce signaling

l'ink. 5. A communi cati on Sy SUBSCRlBEerPREﬁSdSﬂ.EGF KEY'¢rei n said neans
for coupling said caller comggi Pﬂlﬂ@m 70 SELEST "UPDATE"| \-20#d cal | ed

party comuni cati on device c 'ion |ink; .

PAGING DEVICE FLASHES "UPDATE" IN
DISPLAY SIGNIFYING THAT ‘SUBSCRIBER [N_506
MAY ENTER THE UPDATE NUMBER

!

- | SUBSCRIBER ENTERS UPDATE NUMBER,

THE NUMBER AT WHICH HE/SHE CAN BE
REACHED (TIMEOUT OR DEPRESS § [ \-208
KEY TO SIGNIFY END OF DIALING

'
PAGING DEVICE FLASHES THE
MODE INDICATOR \-210
WHICH MODE DOES SUBSCRIBER 212
WANT TO BE IN?
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N R
N Y N Y
ge ML Y g oz A1 T %
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'said originating access switch; a termnating access switch; a third

comuni cation |ink coupling said originating 30 access switch to
said term nating access switch; a second local office; a third tel ephone
ljne coupling said termnating access switch to said second | ocal office;

and a fourth tel ephone |ine coupling said second | ocal 35 of fice
to said called party conmuni cati on deviqs/ i. A communi cation system
according to claim5, wherein; said thir L cess switch is a digita
switch; and said third conmunication link is a tel ephone trunk 11111111
111111 11211111212111112 - 31-5 line. 7. A comuni cati on
~system according to claim1, further conprising: a paging service for
receiving said update signal from 10 sai d pager and for relaying
sai d update signal to said custoner r @@y m413; and neans for coupling
said paging service to said custoner rtouting pornt. 15 8. A

communi cation system according to claim7, wherein said paging service
conprises: a transceiver for receiving said update signal from

TRANSCEVER SENDS PAGING CODE, UPDATE §, &
NEW MODE INDICATOR TO SATELLITE STATION N_230

!

WHEN IN REGISTRATION MODE, THE SATELLITE
STATION UPDATES THE CRP RECORD (ADDRESSED
VIA SUBSCRIBER PTN) - REGISTERING THE
NEW MODE AND THE NEW # AT WHICH THE
SUBSCRIBER CAN BE REACHED '

OR, \-232
WHEN IN CALL-BY~CALL MODE, THE SATELLITE
STATION RELAYS THE UPDATED FORWARDING
NUMBER TO AN ADJUNCT WHERE [T IS USED
TO FORWARD AN INCOMING CALL

=




séLd pager and for transmtting said update signal; a satellite for
receiving said update signal fromsaid 20 transcei ver and for
breadcasting sai d update signal; and a satellite station for receiving said
update signal fromsaid satellite and for relaying said update signal to
said custoner routing point. 25 9. A commruni cati on system
according to claiml1l, wherein said pager pzquises: means for transmtting
an update signal; a keypad for changing t aracteristics of said update
30 . signal; and a display for displaying information about said
update signal. 10. A nethod of establishing communi cations over a network,

35 conpti si ra smtting a forwardi ng nunber
froma pager to § c% m@g@ wi thin a communi calf'§i(3, neﬁvork
b) storing said florwa @‘ id cuUs r routing point;

5 C) tnitratrng calT 1roma caller comrunication device by
dialing a called ' nunber; d) coupling said call
to a network cont|{r dCALhoRQUTED: ¥Or NETWORK mss;li d forwardi ng nunber fromsaid
cust oner 302 :

y
OAS QUERIES NCP ™\.304 OPTIONAL STEP
- NCP INSTRUCTS OAS TO
l CONNECT CALL TO VRU TYPE
306~ EQP'T (E.G., NSCX IN SERVICE
NCP QUERIES CRP - SENDS TO COLLECT CED (EG., PIN
ANI, CED, PTN IN QUERY IF REQUIRED.
I ™\-308 |INFO PASSED BACK TO.NCP.
kY

CRP PROCESSES SUBSCRIBER
RECORD BASED ON PTN "\~ 310

!
CRP CAN PROVIDE SCREENING

(INCLUSION OR EXCLUSION) BASED
ON ANl/ CeD ™. 312

| 314
N / SCREENING, IS CALL Y
Q BE ROUTED DIRECTLY

TO THE SUBSCRIBER

y 4
CRP INSTRUCTS NCP T0 ROUTE CRP RETURNS A NETWORK
CALL TO AN ALTERNATE 318~ ]_ROUTING NUMBER TO ROUTE
TREATMENT (EG., NETWORK (316 THE CALL TO THE SUBSCRIBER
ANNOUNCEMENT, VOICE MAILBOX,
SERVICE_PLATFORM)
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rbuting point based on said personal tel ephone nunber; and 10

f)“routing said call to a called party conmuni cati on device associated with
said forwardi ng nunber. 11. A nmethod of establishing conmunications over a
net work according to claim 10, wherein.said step of coupling said 15

call to a network control point conprises the steps of: providing an

originating access switch; coupling said er conmmuni cation device to
said originating access switch; and coupli sai d originahimg access switch
to said network 20 control point. 12. A nethod ofyestablishing
¢gonmuni cations over a network according to cl aggn 11, wher aid step of

retrieving said forwarding nunmber conprises the€ysteps_of...
provi ding a communi cation |ink between said cugtera?””
network control point; and passing said forwarQj
customer routing point to said network control
-link. 30 13. A nethod of establishing connuqéf
according to claim 12, wherein said stgp=che
comuni cation device to said originat i

of : 35 provi ding a figil

oint and said
sai d
_lld comuni cat i on

]!‘5twork
."i o~
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office, and a second tel ephone |ine
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coupli'ng said first local office to said originating - 33-5
access switc¢h via said second tel ephone line. 14. A nethod for establishing
cobmuni cati ons over a network according to claim 13, wherein said step of
refouting said call conprises the steps of: 10 provi di ng
term nating access switch; coupling said call fromsaid originating access
swtch to term nating access switch; aqufT?Iing said call fromsaid
term nating access switch to said called pParty comuni cation device. 15 15.
A met hod for establishing comuni cations over a network according to claim
14, wherein said step of coupling said call romsaid termnating access
swtch to said called party comuni cati on deW iS¢ steps of.: 20
providing a third phone line, a second |®gal agégrr h phone
|l i ne; coupling said term nating access sangp o) opal office
via said third phone line; and couplin aid s ' Bck to said
called party 25 conmmuni cat i devi ce u %p Qe | i ne.
geof difly to
d ont r ol

16. A nmethod of establishing conmuni c]tions ovr
claim 10, wherein said step of couQIing sai d cpl
poi nt further conprises the steps '
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36. 7 of : coupling said call to a voice response unit; collecting one
or nore custoner entered digits at said voice response unit; and passing
sai=d conputer entered digits to said network 35 control point for
use in processing said call. 17. A method of establishing conmunications
over a network according to claim 16, wherein said step of routing said
. call to a caller communication device congrhaes the steps - 34 -5

of : screening said call based on said cus A r entered digita to determne
whet her said call should be routed to a called party conmumy
associated with said forwardi ng nunber or routeg to an alte

=ti on devi ce
ht i ve

treatnent; and 10 routing said c#l base on ' esul t of
said screening. 18. A nmethod of establishing co e "0 F a network
o a called

according to claim 16, wherein said step of royf'i.ng-‘%‘gl'ﬂ" |
party communi cation device conprises the 15 34 tepsg}: deternining
a cal l er conmuni cati on devi ce identi f}qat i or@wnb §Creeni ng
said call based on said caller conmunicatiQi.dexice identimﬁﬁg i on nunber
to deternine whether said call 20 - ¢ e==sholil d be rout effllofa zqal | ed
party conmmuni cati on device : Q) w0
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associ‘ated with said forwarding nunber or routed to an alternative

tr gat nent ;
193

and routing said call base on the result of said screening. 25
A nmet hod of establishing communications over a network according to

cla|n110 wherein said step of transmitting a forwarding nunber froma

pager to a custoner routing point conprises the steps of:

updat e signal including a forwarding
two-way pager to a paging
update signal fromsaid transceiver |
broadcasting sai dff fGar dQ4 si gna
reception by a pagi ng service satel

forwarding signal fromsaid satellit

20. A commruni cati on system com

service t

30 nunber from sai

dQ/Skbl ver, transm tti ng sai d

transmitting an

d

for -

poﬁ%t.

cal l er communi cation device for init
personal tel ephone nunber that is un

party; b) a called party comrunication device to wh

forwarded, said called party comuni
associated with a forwardi ng nunber;

party in transmtting

r|S|nq a) a
t t [
gu; y_associate JWQEFL sal o L&g;é:g 2
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CarTTom Oeviee 10 DeT N
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an update si gnal ,
custoner routing point for receiving said update 15

extractlng sai d forwarding nunber,

and storing said forwardi ng nunber;

sai d update signal including said forwarding nunber; d)

si gnal ,

ek an adjunct for receiving said caII fromsaid caller conmunication

devi ce,

and forwarding said call to 20

devi ce.

fiyqualled party comruni cation

FIG. 9B

and

a

retrieving said forwarding nunber fromsaid custonmer routing point,

428

Ja

414175 BROADCAST PAGER CODE, & PIN (F AALABLE) OR AN

¢

4167

PAGNG DEVICE ALERTS SUBSCRIBER - IT

DISPLAYS Plll(lf AVALABLE) OR AM & CALL D

418—C0ES SUBSCRIBER ELECT 10 TKE THE (AL? D

©

SUBSCRIBER INTATES TRANSHISSION OF REACH
NUMBER & CALL ID FROM PAGING DEVCE T0 PS -

|

PS TRANSMITS REACH NUMBER & CALL ID TO ADJUNCT

3

< IS MOTHER CAL T0 SUBSCREER PRESENTLY ACTIE?

435

23

L N

430
432

 J

SUBSCRIBER
SIGNALS
BACK T0
REJECTING

CALL

4247

¢
PS SGULS
B T0

ADJUNCT
REJECTING
CALL
]

426

02 40 Y N 408
)  /
RETRIEVE SUBSCRIBER'S mmmm
FINAL TREATMENT PAGING CODE TREATMENT (E.G., VOKE MAL)
., VOICE MAL) ¥
TRANSMIT PAGER COE & PN (F AVALABLE)
412-foam&c~%nua2uopmsam




&+ .!l

10

15

20

i

REPLACEMENT SHEET |,

|
it
|
!

- 36 -

SYSTEM AND METHOD FOR ESTABLISHING CCOMMUNICATIONS OVER A
NETWORK '
Abstract . .
A communication system capable of establishing
communication with a mobile party having a Personal

'Telephone Number. The mobile party uses a two-way pager to

transmit a forwarding number to a paging service. The paging
service relays the forwarding number to a Customer Routing
Point where the number is stored. Whenever a caller
initiates a call to the mobile party by dialing the mobile
party's Personal Telephone Number, the Customer Routing
Point is notified. The Customer Routing Point then cross-
references the Personal Telephone Number with the forwarding
number and forwards the call to a terminating telephone
associated with the forwarding number. In one possible
embodiment an adjunct is used in conjunction with the
Customer Routing Point to offer call forwarding service on
both a call by call basis and a registration basis.




