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COMPLETION OF INTELLIGENT NETWORK
- ) TELEPHONE CALLS B

_ This invention relates generally to apparatus and method for completmg '

mtelhgent network: telephone calls ie., calls that normally requn'e the retneval of
- stored information from a network database i m order to route or process the call and _'

o in partrcular, to completton of such telephone calls through cooperatton between the

)

mtelhgent network and an mtelhgent tenmnal A &, & terminal that has the capabtlrty _

to store ‘information and to perform logxcal operatrons usmg such mformatxon

Intelligent nenvork telephone call processin'g is now Quite cornmon | For’

| example, when an "800" or "toll free" numbet is dialed, the call ¢ can be routedtoa .

o regular telephone number, and the charge for that call is billed to the called number
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“In. order to process the call a database is quened to determme or define the actual

destrnatron for the call. Routmg or other handlmg of the call can thus can mvolve
not only—the dialed number, but also various other factors, such as the locatlon where
the call ongmated, information mdrcatmg the hrstory of the caller, the day of the
week or the time of day that the call is being made, and so on. An example of -
network based 1ntellrgent call routing is contained in U.S. Patent 4, 191,860 1ssued to
R. P. Weber on March 4, 1980. Many details of the mtellrge_nt network and the
features offered in it are set forth in special Report SR-NPL-001623, issued by
Bellcore in June 1990 and entitled Advanced Intellrgent Network Release 1 -

C Network and Operations Plan" Other information relatlng to the mtellrgent network_

25

may be found in the Q. 1200 senes_ of recommendatton_s prepared by the

. International Telecommun_i_cat_ions Union Telecomrhunicathns.Standai‘ds; Sector

(ITU-TSS, formetly known as CCITT), and in an article entitled "AT&T's Global

. Intelltgent Network Archrtecture" by l(ettler et al m the AT&T Techmcal Joumal
'_.September/October 1992 at page .aO . // '
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We have found that the process of repeatedly accessrng a network database

or other similar network—based storage element to deterrmne the routmg or other -

_' handlmg of intelligent network telephone calls can be mefﬁcrent and t1me

consummg In accordance with the present lnventton, mtellrgent network telephone '

calls are processed by an mtelllgent termmal which cooperates with network

: elements such as the database that contains mformatton with respect to-such calls

When a call requmng mtellrgent network treatment lS first thade from'an mtellrgent

| termmal the termmal does not have the . requlsrte mformatron to complete the call;

m this ctrcumstance, the call is processed by network elements such as’ the

g ongmaung switch and/or the network database to determine a destrnatton number

(or other mformatton used for routing purposes) assoctated“wrth the dialed: number
However, if the call contams an mdtcatlon that (a) the callitig’ party requests a down

- load, and (b) the database record associated with the dialed nutnber tndlcates that the '

destination’ number stored in the database is marked for down' loadmg, then the

"~ destination number is down loaded and stored in the intelligent terminal: (As used

heremaﬁer "destmatlon number" mcludes any type of mformatron associated with a

. partrcular draled number that can be used to route or complete calls placed to that -

_ dialed number.) .

20-

- Whena subsequent call is made to the same dialed. number (and therefore

| would requrre ‘the same treatment), the mtelhgent terminal now contains the

requlsrte destmatron number needed to complete the call. In tlus cucumstance the

.call does not have to be processed by network elements such as the network
“ database to ﬁnd a destination number associated with the dialed number. As a .

25 ' result, the speed and efﬁctency of call setup and processing is increased.

. In one spec'iﬁc embodlment of the invention, the intelligent terminal mcludes
a memory for stonng translatlons between dialed 800 telephone numbers and |

routlng numbers that correspond to those dialed numbers. When an 800 call is

- made, the drgrts of the draled number are collected and compared, 1llustrat1vely ona

30

dlglt by dtglt basxs, to the numbers in the memory Ifno match is found the d1aled
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- network preferred by the calling party.

20

* number, the call is routed in accordance with a default routing scheme, and routing

} drawmg in Wthh

.3

number is transmltted to the ongmatmg switch, and a query message is send from

'that swrtch to a service control pomt (SCP) The SCP translates the 800 number to: .

the appropnate destlnatlon number, whlch is returned to the onglnatmg switch, 0

‘that the call can be routed to the proper destlnatron The ongmatxng switch also _

transmrts the destmatron number to the mtelhgent tenmnal for storage in the.

“memory in assocratron w1th the dialed 800 number.: When the same 800 number is

* subsequently called; the dialed number can now bé located in the’ memory The

assocrated destmatlon number is retneved and sent to the. ongmatmg sw:tch whrch :

routes the call. In th1s srtuatron, a query to the SCP is not: necessary, and call setup |

tlme is accordrngly advantageously reduced S e em |
. Itis noted that in thls embodlment of the invention;, a:eall" subsequently

| placed to an 800 number from an intelligent terminal wrll lose its "tol} free” status s

since the call wrll be made. usmg an ordmary (non-toll free) ‘destination or routmg o
number Tlus, however may be an acceptable trade-off consrdenng, for example, :

the advantage of faster call set-up time and the abrhty to place such calls over the

In another embodtment of the mvermon, an intelligent termmal is capable of routmg

an outbound call.over several dlverse types of networks, such asa cable televrsron
: network and a cellular telephone network, in addmon to the ordinary telephone o
'network When a call is first made from the rntellrgent termmal toa parncular

'infonlnation is obtained from a 'database in the default network and returned toand
stored in the mtelhgent terminal. When a call to the same number is next made |

: ) from that mtelhgent termmal the call may be routed over a dlfferent type of

network

Brief Deseripti -,'.,nmf-gm[__'

'l'he'p'resent invention will be more fully appreciated by consideration of the

'followmg Detarled Descnptron which should be read in lrght of the accompanymg
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th lis a block dlagram tllustrattng the overall arrangement of a system by |
whtch an mtelllgent termlnal cooperates with elements inan mtelltgent |
telecommumcatrons network in order to route 1ntellxgent network telephone calls;
| F 1g 2 1llustrates the process perfonned in the mtelhgent termmal 101 of Frg | _
1 : | | : |
Fig. 3 tllustrates the process performed ina sw1tch in the mtelhgent network

hllOofFrgl ' : R

Figs.4and § 1llustrate the format of records contamed in-memory 108

o | wnhln mtelhgent termmal 101 of Flg 1, and in database 112 vmhm network 110 of
10 . '

Fig. 1, respectlvely, “. RERTEA
- Fig. 6 is a block diagram rllustratmg the overall arrangement of another
embodlment of the present mventton, in wh1ch calls ortgmated from.an mtelhgent

terminal may be routed over diverse types of networks and. .

Fig. 7 illustrates the format of records contamed in the number translatlon
memory within mtelhgent terminal 601 of Fig. 6 as well as in database 612 of F1g
6. - ' : '

" Detailed Deseription

| Referring first to Fig. 1, there is shown a block diagram illustrating the |

| overall arrangement ofa systet'n. by which an_.intell_i_gent' terminal 101 cooperates

with elements in an intelligent telecommunications network designated generally as
network 1 10 in order to route intelligent network telephone calls. Network 110
1ncludes several mterconnected switches l 11 whxch are each served by a common, -

centrallzed database 112. Switches 111 may each include an mternal cache memory

o 114 Termmal 101 is connected to switch 111- -1 via a local loop 100 so that switch
25

1 11-1i is the "orlgmatlng switch" when a call is initiated in tenmnal 101. A called

) arty served by a statxon 120 is connected to another one of the swrtches, namely

switch 111-2, which i is the terminating sw1tch when the call is dtrected to that

station.. Note that the elements of Fig. 1 are shown in greatly smpltﬁed form for

_ease of explanatton accordlngly other network elements normally assoctated with

local and mterexchange carriers are not separately shown
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In one speclﬁc arrangement of the present mventron, swrtches l 11 can each

o be- a #SESS electromc program controlled sw1tch1ng system avarlable from AT&T,
_ while database 112 can be a No. 2 Network Control Point (NCP) also avatlable from -
AT&T In subsequent porttons of thrs specxﬁcatron, database 112is refen-ed toasa |

| "Service Control Pomt" (SCP), smce that is the most common term used by persons

skilled in the art. Switches 1 11 and database 112 may be mterconnected with each’

| .other by elements (such as signal transfer pomts not shown) in a common channel

srgnalmg system, such as SS7 system, such that quenes may be made bya switch

‘111 to database 1 12, and mformatton retneved in response to the quenes may be

retumed to the switch, all in the form of data messages Stgnalmg paths are shown .
asdottedlmesrnth 1. TR '
o Intelltgent termmal 101 includes the normal components ofa telephone
station, s_uch asa telephone line crrcu_tt 105, whrch coupl_es_t_ennmal 101 to networlt—'_: | '_
110 via local loop 100, and a microphone 102- and a speaker 103, conhectctdto line

 circuit 105, which act as audio mput and output devrces, respectively. ‘At the heart

of terminal 101 isa rmcroprocessor 106, whrch acts as a telephone controller and
serves to interconnect the other vanous elements of the terminal. In particular, a
dial pad 104 and tts assocrated touch tone generator are connected to rmcroprocessor

106 and are used to allow a user of the terminal to enter a dialed number Feature

: control buttons 109, also connected to rmcroprocessor 106, when actuated, signal
' the mlcroprocessor to enable or dtsable selected processes or functtonalmes, whlch

'are descnbed in more detall below Terminal 101 also 1ncludes a number

translatron memory 108 that can store records of the type shown in Fig. 4. on a long

term basts, and a program memory 107 that can store program 1nstructtons that

control the operatton of mlcroprocessor 106, thereby enablmg the various -
components of termmal 101 to perform the process described below in connectton
with Flg 2. If desrred terminal 101 may include a drsplay 115, such as an LCD
dlsplay, whxch can present alphanumenc mformatron to a user. . 4'

It is to be noted here that the components 1llustrated in th 1 are functional

in nature, and that persons skilled in the art will recogmze that the same functions
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-can be perfonned by vanous kmds of hardware Some comments w1[l lllustrate thls _.

' 'pomt First, it wﬂl be recogmzed that the functrons performed in program memory

107 and number translation memory 108 can be combmed and that this memory can
be aRAM chip, any other type of semlconductor memory, or any other memory
means that is capable of stonng lnformatlon and bemg quened to perrmt retneval of

such tnformatron Second it will be recogmzed that the mtelhgent termmal can be

B 1mplemented m a personal computer equipped with an appropnate telephone :
N tnterface board. In such an tmplementatton, the telephone mterface board’ provrdes

the functlons of telephone line circuit 105 dlal pad 104 and i its assocxated touch tone

| generator, rmcrophone 102 and speaker 103 and'the conventlonal components of

the computer itself provide the functxons of mtcroprocessor 106 display 115,~

feature control buttons 109, number translation memory 108 and: prograrn memory

. Fig. 2 1llustrates the process, uutlated in step 200 by the dralmg of an .
outgomg telephone call that is performed using the program instructions stored i in

T program memory 107 in the mtelhgent terminal 101 of th 1. In step 201 as each

- digit of the dialed number entered on key pad 104, it is exarmned in order to

. detenmne, in step 202 if the number (ie., the sequence of dlglts) dialed thus far can .

20

possrbly match one- of the numbers stored in memory 108 (The reasons for
perfonmng this process on a dlgrt by digit basis are set forth below.) If the result of
step 202 is negauve, itis concluded that the call cannoct be processed w1th
mformatron stored in terminal 101. In this event, processmg proceeds with step

-205 wherem the already dlaled digits as well as any. subsequently d1aled digits are

) transmttted to the ongmatmg switch 111-1. In addmon to transmrttmg the dialed

25

number, statlon 101 is arranged in accordance wrth the invention, to request from

sw1tch 111-1, m step 207 the down loading of a destination number This request

" may be made for all calls or, preferably, may be made only selectlvely ‘In the latter

case, the request for down loadmg may be made by station 101 only if the dlaled

. | number is recogmzed as the type of rumber (e.g., the NPA of the dialed number
30

indicates the call is a"500", "700". "800" or "900" call) that may have an .as'sociated




. destmatron number of a type that can be down loaded Down loadmg may also be
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manually requested by the operatron of one of the feature control buttons 109 1f the a

caller suspects the network i 1s usmg a database to route the call.

Dependmg upon the partrcular arrangement of the elements in network 1 10 .

' swrtch l 11-1 may, responswe to recerpt of a draled number recognized as a number

requmng mtellrgent call processmg" launch a query via the s1gnahng network to
database 112, or query its own local cache memory 1 14-1 in order to retneve a
destmatron number that is assocrated with the dlaled number After the query 1s
launched the destmatxon number correspondmg to the dxaled number may be

ascertamed and returned to swrtch 111-1, if there was an approprrate entry in

: database l 12 or the cache memory assocrated wrth swrtch 111-1.. This destmatro.n. :

the appropnate destmatlon, such as statron 120 Atthe ‘same trme -the database or
o cache memory mdlcates that the retrreved destmatron number is or is not "down .

loadable". (Thrs is described in more detail in connectlon wrth step 303 in Fig.3.)

In erther,event, after a request to down load a destmatron number is made in step
207 a detenmnatlon is made i in step 208 as to whether a destination number was in
fact returned to the station. If so, that number is stored in memory 108 of station -
101 in step 209 and the process of Fig. 2 is terminated in step 206. If the result of
step 208 is negative, the process of Frg 2i is also termmated in step 206.

" Ifthe result of step 202 is posmve, mdrcatmg that the dlaled number may

possrbly match a stored number in memory 108, memory 108 is quened and a

_ j determmatlon is next made in step 203 as to whether i memory 108, in fact, contains

25

an enu'y for the draled number and the correspondmg destmatron or routing number
assocrated with that dialed number Ifa negattve result is obtamed in step 203, the
process of dlgrt by‘dxgrt checkrng performed in steps 201 and 202 i is contmued As
soon as it 1s determined that no match is possible (eventually, 1t may be determmed

that the entrre dialed mimber is not stored in memory 108), the process begmnmg

_ wrth step 205 already descnbed wrll occur.
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| 8. |
On the other hand if the determmatlon made in step 203 is posrtrve o

mdlcatmg that the dialed number and its assocrated destlnatton number are already

stored in memory 108, then the assocrated destlnatron number is sent to swrtch 11-

| lin place of the dialed number, in step 204, and this number, rather than the dtaled

number, is used by that switch to complete the call. Note that since the destmatlon '
number' is .now a conventlonal" number rather than an mtelhgent network number,
the call w111 be routed wrthout the need for switch.111-1 to access its cache memory
114-1 or database 112 via the SS7 srgnalmg networlc, If desrred, thedestmatlon

| number can be dtsplayed on dtsplay 115,t0 indicate to the ealler that the call placed .

to the dlaled number is actually belng placed to a number dtfferent from the. number '
draled If the caller wishes, he or she may hang up at this time-and thereaﬁer drsable

the present invention by actrvatlon of one of the feature control buttons 109. lf this, "~ S

is done, the test 1n step 202 is forced toa negattve result, whereby the dialed drgxts

: 'are used to complete the call.

As mdlcated above, the process of Flg 2, in steps. 201 and 202, performs a

- digit by dlgrt check of memory _1 08 to determine if the dr_a_led.number is, in f_act, a
‘number for which a memory match is NOT possible. This arrangement is preferred -

over an implementation that collects 'and examines the entire dialed. telephone

number because an earlier decision can be made in step 202 partlcularly 1f use of

the present mventton is luntted to dlaled numbers that begm w1th a preselected
- group of NPA's, such as toll free or "800" numbers and other specral service
| numbers that have NPA's of 900, 700 or 500. Aﬁer exammatlon ofonly a few, i.e,,
| three or four, dlgrts such as the "1" indicating a long distance call plus the three

dtgtts of the NPA, a determmatron can already be made that it is not necessary to |
further query memory 108 in step 203. o

‘The process | rllustrated in Fig. 2 may be modtﬁed if desmed, to remove
rnformatton from number translatlon memory 107 on a penodxc or timed basis, so

that there can be some reasonable assurance that the destmanon number associated

. wrth a partlcular dialed number is the "current" destmatlon number. Thls aspect of

the invention may be accomphshed by assocxattng a time stamp with each
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- destlnatlon number stored in memory 107, mdlcatmg the date and/or trme at whxch

the mformatlon was. stored Then, in step 202 of Frg 2, the tlme stamp can be

checked to make sure that: the drfference between the current tlme and the trme

" indicated by the time stamp is not too great. If a desrred time is exceeded, the stored

_mformatlon is removed and/or 1gnored Asan altematlve the contents of n memory

107 can be checked ona regular basis to remove "stale" mformatton. o
Fig. 3 illustrates the process performed in the ongrnatlng swrtch, such as
swrtch 111-1i m the mtelhgent network 190 of Frg 1in accordance wrth the present

* invention. As stated previously, dependmg upon the particular arrangement of the

elements in network 110, switch 111-1 may be arranged to recogmze a dlaled
number asa number requmng mtelhgent call processing”: *In this type of

_ 1mplementatlon, calls that do not require "mtelhgent call processmg" are: treated

conventionally, meanmg that it is not necessary to launch faﬂquery to'network -

- database l 12orto query the local cache or other memory 114-1 assoctated with
15

ongmatmg switch 111-1. In thrs category are calls that would otherwrse requn'e |
mtelllgent call processing”, but for whlch destmatron or routlng rrumbers have |
already been stored in terminal 101. For these calls, as stated prev1ously, the

B mformatron found i ln memory 108, representmg.the destr_natlon numbser that is

associated with the dialed telephone number, is sent to the o’rigina_ting switch in step
204 of Fig 2, so that meessing, from the point of view of switch 111-1, is no
different from the processmg that occurs when an ordinary call to that number is -

_ manually dlaled by a caller

. The process of Fig. 3 is 1mt1ated in step 300 when a dialed number is_

) recerved from a termmal such as mtelhgent terminal 101. In step 301,a
.determmatlon is made asto whether the dxaled number isa number that requlres

mtelhgent call processmg, and whether the call is accompamed by a request for .

down loading, such as the request generated in step 207 of Flg. 2. Ifthe result of the

| 'test performed in step 301 is negative, then the call is processed conventionally in

'step 302 usrng the dlaled number mformatlon recetved from statron 101. Note here

that there will be no request for down loadlng (and the result of the test performed in
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, step 301 will therefore be negattve) when the destmauon number assoc1ated w1th the _. o _. .

dlaled number was already stored in memory 108, so that, in'the. process of Frg 2,

step 203 produced a posmve result and the stored mformatlon was transmltted in

' place of the dtaled dlgtts in step 204 There wrll also be no request for down loadmg "
" on intelligent network calls dtaled from "dumb" telephones r e, ordmary telephones

that do not have the processmg capablhty or otherwrse cannot i or do not rmplement
the mtelhgence of the present. invention.
If the result of the test performed in step 301 is posmve, theh a detenmnatron " _

_ lS made i in step 303 as to whether switch 11 l 1 has a destmatron number that can be
* down loaded. This decision can depend upon a namber of factors that were: alluded
to above, in co_nnectlon w1th the descrxpt_ton of step'208 mFlg-. 2. Several examples
will illustrate: First, even though the dialed number may Be'_a-numbéﬁ that nortnally_

corresponds to a number involving an intelli'gen't néthrk,_t"e"lephone- call, there__ may. =~

not be a corresponding destination number available in database 112 or in the cache
memory 114 associated with the originating switch, or the destination number may

be corrupted obsolete or otherwise 'u'navailable Second, there may not be a single

. ‘destination or routmg number assocrated with a partlcular dialed number, but, rather,

several destination numbers that are selected based upon some predetermmed

| logrcal analysis. (In the latter event, an alternative nnplementatlon of the present
_mventlon may be used, as descnbed more ﬁJlly below.) Third, the subscriber

assocxated wrth certain mtelhgent network (e.g. 800 numbser) telephone calls may |

| not wish to divuige the destmatlon number assoclated with the dialed number.

If the result of the determmatton made in step 303 is negative, then down

loading does not occur. Rather the process conttnues with step 302, in which the :
| call is completed in the conventlonal manner. On the other hand, if the result of the
' 'determmatton mad‘e in step 303 is posxtlve, then the destmatlon number associated

with the draled number is sent from switch 111 1 to temunal 101 in step 305 and

.stored in memory 108 The call is also, i in this mstance, then completed in the

conventtonal manner, in step 302

e
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Frgs 4 and 5 rllustrate, respectrvely, the formats of records contamed in

- memory 108 w1thm termmal 101 of Frg 1 and of records contamed in database 112 -'
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in network 1 10 or in cache memory 114 in switches 111. In Fig. 4, ﬁeld 401

contarns vanous dlaled numbers and the remamder of each line contams

mformatlon assocrated w1th the partrcular draled number mdlcated in field 401. F or

each dlaled numbser in field 401, field 402 contains an assoclated destmatlon numberl .
. that was pr_ovrded _bylswltch 111-1in step 305 of Eig. 3:and stored in memory 108 in
step 209 of Fig. 2. It'will be seen from Fig: § that the records stored in database 112

may have a similar format in that field 501 contains draled telephone numbers and
field 502 contains assoclated destmatxon numbers Certam dialed numbers are
associated with multlple destmatlon numbers, dependmg upon the time of day value

' .entered in field 503. ‘Thus, the entry correspondmg to the dialed number 1-800-123-' |

4567 contains a first destination number that applies to ealls ongmated from 12:00~

_ _mrdmght untrl 7 00. A M a second destmatxon number that applres to calls made ;

from '_7_.00 AM.to 6.00, P.M., and a third destination number that applies to calls
made at other times. In the situation where one dialed_number is a_ss'oci_ated'with a
multiple destination numbers, th'e' destination numbers may be considered tobe
"non-downloadable" and for thrs purpose, ﬁeld 504 would contain a "NO" mdxcator

representmg that fact that partlcular destination number entnes in database 112 - |

cannot be down loaded. As an alternative, however, the present_mventlon may be

- modified so that all of the destination numbers,_ as well as the logical _rule (based
' upc'm criteria obtained from field 503) for choosing among those numbers, is down

-loaded to termmal 101 in response to the initial initiation of a telephone call to the

dlaled number assoclated with those destination numbers In this event, terminal
101 must be arranged in step 204, to both execute the loglcal rule and then to select_ .

the appropnate stdred number dependmg upon the outcome when the logrcal ruleis

~ applied at the time that the call is made. Otherwise, the down load will not be done.

From the foregoing desCription it will be recognized that if the present

‘invention is implemented i in the context of toll-free (i.e., 800 number) calls, then

calls made using destmatron numbers or other information in the mtelhgent
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- 'ltermrnals wrll no longer enjoy toll free status since these calls wrll not be

10

i recogmzed by network elements as bemg directed to a toll free number This, . | o _
however, may be advantageous in several srtuatlons First, the destmatron telephone. o
'number stored in the rntelhgent terminal may. tum out to bea number that is within '
the local calling area of the ongmatlon statron, so that there will beno addmonal B
charge 1mposed for. such calls over the ﬂat rate billing already lmposed Second, the |

present mventlon wrll allow more rapxd redlal of 800 (or any other rntelhgent

_telephone) numbers, whrch would be very unportant in the:contexty for example, of

- aradio ortelevrsroncontest A R T

Third, by down loadlng the destlnatron number and then having the

. | | 'intelhgent terminal i 1n effect dial that numbe_r, the-call.c_an ther_r be plaeed over the

5
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'networ'k" using the Preselected Interexchange Carrier (PIC) of the-calling party This
" .w111 be illustrated by an example: If the number 800-123-4567‘ isa number '

| normally carried by MCI and if'the destmatron number is actually 212—987-6543 N
then, by dialing 1212-987-6543 the call wrll be drrected to the same destmatlon, but |

over the facrhtles of the preferred carrier and not necessanly MCI Tlus allows a

caller to obtain and take advantage of the umque capabrhtxes that one carrier may

" have over the other, such as the True Voice (TM).capabrhty_avalla_ble only from -

AT&T. | - R
Fourth, by down loading the destination number to the intelligent terminal,
the calling party has the op'portm'rity to know the location of the person or service

 that they are calling. This capability is normally' not avail'able to the caller when
_conventronal 800 call processmg occurs in the network, since a person dlahng a

- service center thought to be on the East Coast could easrly turn out to be on the

West Coast _ _
Refernng fiow to Flg 6, there is shown a block dragram 1llustrat1ng the '

overall arrangement of another embodiment of the present mventlon, in which

" network mtelhgence in the form of routing mformatxon can be downloaded toa
. mulnple mode mtelhgent termmal 601 so that subsequent calls ongmated from that

'termmal may ' be optlmally_routed over diverse types of net_works. As shown in Fig.
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S 6 mtelhgent termmal 601 is connected to several networks of dlverse types,

. ;mcludmg a first w1relme connectlon to a Local Exchange Carner (LEC) network
" 605 and to an mterconnected Interexchange Carrier (IXC) network 610,a second |

- .' wrreless connectton to_ a cellular telephone n_etwork 6_15, a_nd a thu‘_d coaxral or ﬁber _
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‘cable connection to a cable television (CATV) network 625. These multiple mode
_termmals represent an extensron of dual mode termmals such as the Motorola

g MrcroTAC (descnbed in an article by Randy Ostepand Gary Brush entitled "PCS

| Hands-on Commumcatxons for At " T_elephgny February 28 1994 ‘pages 31:42)

a that can originate and receive calls over LEC and cetlular networks and can be -

achleved srmply by comblmng in one tennmal the functlonalrtres now avarlable in

-several drfferent termmal types. Itis assumed that mteihgent termmal 601 mcludes

the components shown in Fig. 1, including a program memory that controls the .
operation of the terminal and a fumber translation memorythat contains records - o
assocratmg a dlaled number with routmg instructions.  Based upon mstructlons |
contained in the program memory, mtelhgent termmal 601 operates ina manner
smular to-that of terrmnal 101 of Fig. 1, as illustrated i in Flg 2;-deviations from the

. process. shown in that ﬁgure are explamed below. Records contained in the number i
. translation memory in termmal 601 are of the type 1llustrated in Frg 7, discussed
- below.

When an mtelhgent network call is first ongmated from mtelhgent termmal

.601 it may be assumed that there is no information in the number translatlon

mexnory assoclatmg the dlaled number to any stored routing mformatton, and that

- the call is accordmgly routed in accordance with default routing. For the purposes
'of descnptxon default routing will be assumed to be from termmal 601 through LEC

network 605 to switch 611-1 in IXC network 610 Because the call is recogmzed
as an mtelhgent né_Twork cal_l, aquery is launched to a database 612, _whr_ch returns

| routing information to switcﬁ?.6'l'1f1 indicating how the call should be routed. In the

embodiment of Fig. 6, the call can be routed, for _e_:tample, to (a) LEC network 605
and then to a telephone 606, via a wireline connec_tion, or (b) cellular network 615

and then to a wireless terminal 616 via a wireless connection, or (©)to CATV.
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: network 625 and then to a set top box 626 and its assocrated telephone 627 via a

_cable (coaxral or fiber or both) connectxon ‘The routmg mformatlon retrieved from

database 612 can also mdncate a sequence in whrch calls are applredto each of the
drverse networks shown in Fi rg 6. ' '

In accordance w1th the present mventron, theroutlng mfonnatlon obtamed

~ from database 612 is transmrtted to and stored in the number translation memory L

wrthm mtelhgent terminal 601 in association with the: draled number Asa .

_ consequence, when the same dlaled number: is subsequently- called, the number
| translation memory is consulted, and the. routmgmformatlon is retneved At thrs
' pomt the call may be routed directly from terminal 601 'to-(a)-LEC network 605

and/or IXC network 610, .as a wnrelme call, (b) cellular network 615 asa w1reless o
call or (c) CATV network 625,asa CATV call::In addrtlon,a sequence in'which :. e
such networks are chosen i in: order to attempt call completion, may be speclﬁed o

B By virtue of the arrangement just descnbed, it will be'seen:that srgmﬁcant

'efﬁclencres are achxeved "For example, a call from terminal 601 to wrreless termmal

616i is made asa wrreless only call, usmg only cellular network 615, without the

nieed to use other networks' Similarly, a call‘ from terminal 60_1'j to telephone 627 is

made as a CATV call using orilly CATV network 625. _ |
 Referring now to Flg 7, there is shown one 1llustrat1ve format for the records

'co'nt'amed in database 612 of Fig. 6, as well as within the nurnber translatron _

| memory within intellig'ent terminal 601 of Fig 6, once that memory has been

populated with mformatron downloaded from database 612 Each line contains

) mformatlon assocrated with a partxcular dialed number mdlcated in ﬁeld 701. Freld

25

702, 703 and 704 represent the priority rankmg for each type of network to which a
call to the number in ﬁeld 701 can be routed the networks being LEC network 605, N
cellular network 6_‘15,_ and CATV network 625, respectively. Thus, for example,

- calls to (908) 949-7503 are routed as a first choice via CATV network 625,as a
" second choice via LEC network 605 and as a third' choice yia cellular network 615.

- ~The sequence used for routmg of calls placed to a dlfferent number is different.

_.3_0. ..

Note here that other mformatlon such as the destmatlon numbers assocrated w1th a
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pamcular dlaled number, as applrcable to routmg v1a a partrcular network, willalso = g

.. ~ be mcluded in the record, as shown in Flgs 4 and 5 unless there is a uniform

N 'dlahng plan by whlch calls placed toa pamcular dialed number can be routed via

- diverse networks usmg the same number

Persons skilled in the art will appreelate that various modlﬁcatlon and s
adaptanons may be made of the present invention. For example, although Fig. 1

' deplcts 1mplementatron of the present invention in:the context of a local exchange B

carner (LEC) network, the mventron can also be unplemented inan, mterexchange

.. carrier (IXC) network. Also, although the invention has largely been described in
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the context_of "500", f'700", "800" or '7900"_ number calls, it isto b_e understood that -

it may be practiced in connection with other "special" calls, such as those n'lade to

-1nformatron service (e g., 411), repair service (e.g.611), and emergency service
(e.g. 91 l) There are also network elements commonly known as. "adjuncts“
. whlch perfonn both a database and a swrtehmg ﬁmctxon Calls via these adJuncts

are handled w1th database look ups, like an mtelhgent network call but are not

'always aecessed by easrly identified codes such as "800" or "900" numbers The

techmques described in this application can also be used on calls placed via these

- adjuncts, and these calls are also thus to be considéred a "mtelhgent network calls",

even though they do not involve a dialed number with a "special service" type of

NPA. ‘Accordingly, the invention should be limited only by the appended claims. |
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L A method for completmg an mtellxgent network telephone call placed bY

dlalmg a dlaled number froma termmal mcludmg a memory, compnsmg the steps '

of

- (a) deterrmmng if sard memory in sa1d terrnlnal contams routmg mformatlon _

correspondmg to said dialed number, j

- (b) (D) if so, providing said routmg mformatlon to elements in the

. telephone network in order to complete said call, and

(ii) if not, .

e

a provxdmg said draled number to sard elements in the

- telephone network in order to obtam routmg 1nformat10n wrth which to complete
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satd call, and _ _
e 'b stonng said routmg mformatlon in saxd memory in sard

| terminal for use in completing subsequent calls to sard dialed number

2. _The mvent_ron deﬁned in claim 1 wherein satd routmg mformatlon isa
destxnatlon number. ' ' o '

3. The mventlon defined in claim 1 wherem said routmg mformatron
1dent1ﬁes a network to whlch sald call should be routed o

4 The mventton defined in claim 3 wherem sald network isa w1relme

network a cellular network ora CATV network

5. The xnventlon defmed in claim 1 wherein the routmg mformanon stored

_ in said memory includes a tlme stamp indicative of the date and/or time at which

said mformatton was stored and sald method further mcludes the step of removing

| mformatton from sald memory when sald time stamp mdxcates that satd routing

- information is older than a predetermmed age.

6. A method of call compleuon for mtelhgent network telephone calls, :

compnsmg the steps of - o
determmmg when a call reqt.mng mtelhgent network treatment is ﬁrst made

from an mtellrgent termmal 1f the te'mmal has the reqursrte routing mformatlon to

complete the call;’
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~ ifthe terrmnal does not have the requlslte mformauan needed to complete

| the call querying network elements to detenmne routtng mformatlon assocrated

\_l_Vlth the d_taled number, and storing said rou_tmg mforr_natlon in said mtelhgent -
terminal | L . . o
- if the termmal does have the reqursrte routing mfonnatron needed to .
complete the call, providing said routmg mformatton to said network elements.
- 7. The method deﬁned in claim 6 wherem, prior to said storing step, said
a detenmnatron 1s made if (a) the callmg party requested a down load, and _. '

" (b) the database. record assocrated with the dialed number indicates that routmg -
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: numbers,

xnformatton stored in the database is marked for down loadmg
- 8. The method of claim 6 wherein said network elementsmclude
- the ongmatmg swttch handlmg said intelligent network telephone calls
g 9 The method of claxm 6 wherem  said network elements includé’"
a network database B P
10. A system compnsmg ' o | _.~_ o

an tntelhgent termmal mcludmg a memory for stonng translatlons between
dtaled 800 telephone numbers and routmg numbers that correspond to those dxaled

means, responstve to rmtlatlon of an 800 call for collectmg the digits of the o

dialed number and companng said drgrts to the numbers i in the memory;

an ongmattng swrtch, N
- means for transrmttmg the dialed number to the ongmatmg swrtch ifno
match is found; ' . |
3 ‘aservice control point (SCP),

‘means for ongmatmg and routmg a query message to sa1d service control

point (SCP),_ . ®

- means in said SCP for translatmg said 800 number to an appropnate routmg

. number and for returmng sald routing number to said ongmatmg sw1tch and

* means in said originating switch for transmitting said routmg number to said B

intelligent terminal for storage in said memory in association with said 800 number.

Sheet Has Been Replaced
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11 The invention defined in clalm 10 further mcludmg means for retnevmg _

| and: transrmttmg the stored number to the ongmatlng swrtch 1f a match is found.

12. The system of claim 10 wherern sard comparmg means is arranged to

: ,. 'compare said dlglts ona d1g1t by drgtt basrs

13. Apparatus for completmg calls viaa commumcatrons network sard

. apparatus comprising

. a memory contammg routmg mformatron assocrated wrth dialed numbers
means responsrve to a particular dialed number for determmmg rf there isan
entry in said memory contarmng said partlcular dlaled number and its assocxated
particular routmg mformatlon and - | |
_ means for (a) outputtmg to saxd commumcatlons network, said partrcular

_ routrng mformatron stored in sald memory, ifan entry is present in sard memory for_ SR
'~ said partrcular draled number and (b) i) generatmg a query toan element in satd
'commumcatlons network, sald query including satd partrcular dlaled number, and

(u) storing the response to sard query recerved from said element in said
commumcatrons network, said response including the parttcular routing |
mfonnatton assocrated with sard parttcular draled number, in sald memory, if an
entry is not present in sard memory for said particular dialed. number R
14. The invention defined in claim 13 wherein said apparatus further

includes means for drsplayrng the destmatron number associated wrth a dlaled

15, The mventlon deﬁned in clarm 13 wherein said routing mformatlon isa

K _destmatron number

16. The mventton deﬁned in claim 13 wherem sard routmg mformatlon
rdenttﬁes a network to which said call should be routed | -

17. The uﬁrentron defined in claim 16 wherern said network is a wrrelme
network a cellula.r network or a CATV network |

18. A method for routmg telephone calls ongmated from an mtellrgent

| . .termmal through a telephone network, said method compnsmg the steps of
30

- receiving a dialed telephone number as an input to said mtelltgent terminal;
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| |III|III T
* ¢ L M s =*
19

deterrmmng ifa destmatron number assoclated w1th said dlaled telephone

o number is stored in saxd mtelhgent terminal;

if a destlnatron number assoclated with said dialed telephone number is

- stored i in said 1ntellrgent terminal, transrmttlng said destination number in heu of

sard draled telephone number, to elements in saxd telephone network, _

ifa destmatxon number associated with said dialed telep_hone number is not _
storerl in said mtellxgent termmal' routmg a query cuntammg Saidrdialed telephone -. :
number to said elements in sald telephone network -andy respon;j\—re— thereto o
receiving from sald elements in said’ telephone network, a déstinatton number

assoetated with said dialed telephone number and stonng said destmatlon number

19. The method of elaun 18 wherexn sald deterrmmng step is performed
only for selected dialed telephone numbers.
20 The method of clalm 19 wherein said selected dialed telephone numbers

are selected based upon the numbenng plan area (NPA) portion of said numbers.
- 21. The method of claim 19 wherem sald selected dialed telephone numbers

are numbers for "800" telephone calls




