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1 _ _ CALL ROUTI NG Thi s
aneptlon_r%hggﬁﬁu%p t he rogtlng.of calls in comunications RFMHEBRITI0803
and parti cul . but not exclusively, to a nethod and a system for
managing a 5 user profile for use in a persdénal nunmber service.

It has been proposed to provide a personal nunmber service in which users

of the service (personal number users (RN NG a personal nunber (PN)
and wherein a call nade to a PNU by ﬁ?ﬁ%g the PN will be routed by
the network to t he network destination term nal at which the PNU has

e et ot s orPRyfon opf B ORRL of ol F ek ke
Nurmbering servi gy lpagivuiany, baldoveexclusivete tovd methsd and a system for managing a
5 'user. profile for use in a personal humber service.

It has been proposed to provide a personal number service in' which users
of the service (personal numbér users {PNUs)) have a persohal number. {PN) and
wherein a call made to a PNU by dialling the PN will be routed by the network to
the network destination terminai.at_ Which the PNU has indicated that he {or she,

10 but conventionally referred to as a male hereinafter) wants to receivé his PN calls.

A simple Personal Numbering s_ervice known as “CallMe” is provided by
VODAFONE GROUP PUBLIC LIMITED COMPANY in which a PNU is given a PN,
and it is the PNU’s respo.nsibility' to register his identity in association with the
network terminal at which he wishes to be reached. This is done by the PNU

15 making a call to the CallMe service, entering his ..PN, a security personal
identification number (PIN) and the relevant destination terminal number (DTN),
also referred to as the telephone number. This procedure is known as user
registration.

Another pefsonal numbering service known as “Personal Assistant” has

20 been announced by Telecom Securicor Celiular Radio Limited, trading as Cellnet. in
this service, a PNU has a us'er-assdciated profile which is personal to him and by
means of answering a questionnaire he can predetermine a number of periods in
the day and respective destination terminal numbers to .which incoming calls to
that user’s network terminal are to be diverted by the ﬁetwork. For example, the

25 PNU may have deﬁnéd his profile for a wee'kday patterr'\. of 0730 fo 0830 Divert to
voice messaging service (e.g. Voice-Bank), 0830 to 1830 Accept calls to office
telephone number, 1830 to 1930 Divert to voice messaging service, and 1930 to
2100 Accepf calls to hom§ telephone number. | |

When the PNU defines his pfofile in the CallMe _Se'rvice', he prioritises the

30 destination terminal numbérs so ihat when attempfing to locate the PNU the

~ service will try the .destinatipn terminal number désignated by the PNU for that
~ period, and if the PNU is not found, the service -prot_:éeds to try the other

destination terminal numbers in the profile in their order of priority.
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provi ded by VODAFONE GROUP PUBLI C LI M TED COMPANY, referred to as a
service provider or service operator, in which a PNUis given a PN, and it
is the WIS esponsibility to register with the servi PET|GBIWDA863 hi S
identity in association 15 wth the net k terminal at which he wi shes to
be reached. This is done by the PNU making a call to the Call Me
service, entering his PN, a security personal I denti fication nunber

(PIN) and the rel eFantPaissidl isgsistant eemlcead:armuﬂ‘mepe (MdtiNchanges @ & PRURsred
to as the tel eghone nunb

Thi k
regi st rati onP33§M of usageei:ﬂng’fgf@?lg{)@ctsﬁﬂﬁ% h%ﬁ&&?ﬁ%é&%‘%@"ﬁﬁ@%%@”e

"Personal As3b Heagdnnettedattethe offitar te)ephase. bﬁ%\'déﬁf@h‘ﬁ&%@ e KRS R PNU
Securicor Cellular Radio Limted, trading as Cellnet. In this service,

a PNU has a t9irhayesto-supriv ?JPB'quedm"Wﬁ'@ gefusstiannaite reply rocesdure.bgs
nmeans of amswafdepg a questionnaire he can predeternne a nunber of
periods in the day and respective destination termnal nunbers to which
i ncomi ng 25 cal | s Acsording teigefirst aspeobok thepneseat imestion tberedlsvprbmdddba'

t he network , edef n ile for
weekday patté+z inod 67’% {E ga 6%3£N§everr?pr 9, 8i %'%”’ﬁg’sgg& Eﬂ‘%\?f‘vﬁ%@"{a@ g.
Voi cebank (t mad'fberaaarbq jor B30 ammmunli:Sﬁéhsﬁmamk ¢stl deteriviiniftg fthé eodtigepihaone

nunber, 1830 t vert to vo ng service, and 1 930 to
D100 Accon Gl F& W3 S5br, bEok ST wiitn te Drafe i one of thaypastien gt ARG call

defines hig pn@fneltleod aombﬁsyﬁ‘giltlhd\/éteﬁewl.ce he pri oritises the

stormg in the user profile a respectwe conﬂdence value in association with
each of said destlnatnon termmal numbers, each respective confidence value
representing’ the confldence of the call bemg suceessfully answered at the
associated destination terminal; and
15 ~ modifying at least one of sald respectwe conﬂdence values in response to
a predetermmed call event of a call for whuch said user is one of the parties of the
call. '
The confidence values are thus dynamically controlled and follow, in one
| app'lication, the movement behaviour éof a'. personal 'number user (the profile in this
20 case being called user-asseciated), or,; in another applieation, the enquiry behaviour
of, say, an account-holdlng customer of a department store (the profile in this case
| being calling user-assoclated) '
When the user is a user of a personal number serwce, preferably the
predetermmed call event is a call made by the user to the personal number service
‘25 to provide reglstratlon information :m connectron with a destination terminal
number. ' _ o ' |
' Alternatively, the predetermién_ed call event may be the determination of
the outcome of a call to a destinatidn? terminal number selected trom the profile on
the basis of the highest confidence value.
.30 “The outcome determination is preferably the actual or effective answering
of the call to the selected destinationlterminal nurnber.

When the user is a user of a personal number service, the outcome
determination may be provided by the user.
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destination terninal numbers so that wheh attenpting to | ocate the PNU t he

service w I fhu-joge destination term.nal..nunber designated Byrigh97/bisesf or
t hat B . o 2 - period, and
if the PNUis not found, the service proceeds to try the other

destination term nal nunbers in the profile in their order of priority.

The Personal Assi st i i.t.h ch | Rt .
pattern of usage. Fg‘r;}eéérgﬁl_[{éﬁe f&ﬁ ﬂ{&ﬁﬁee ggﬁ?wygk'ggﬁgﬁ%ﬁnée%gh{&? ‘E%Hsén%npl 2
continue 5 tosigralcanmties netivbm fram did inetworkl pimovét .cotrespordiing to tbbaseiprtedie

profile, the PN ve to supply anended details using a

_ _ U . . wll .haI
quest i onnai re P&HINFpP semIpalNumker. bef or e. _ DE- A-4 420 462
di scloses, in additi ffbré OprafdfaIN tHE CoutBbME! Hetermirlatien f @r Brovided by the user
5 sending a registration signal from the network terminal corresponding to the
selected destination terminal number.

The modifying step. may comprise increasing th_e confidence value
associated with the selectéd destination terminal number.

Alternatively or additionally, the modifying step maQ comprise decreasing

10 the respective confidence values associatéd with at least one of the destination
terminal nﬁmbers other than the selected destination terminal number.

The predetermined e'veht may be the abandonment of the call to the
selected destination terminai number before answer, and in this case, preferably
the modifying step comprises decreasing the respective confidence value

15 associated with the selected destination terminal number.

Alternatively or additionally, fhe modifying step comprises increasing the
respective confidence valu_es associated with at leaé_t one of the destination
terminal numbers other fha_n_ the selected destination terminal number.

According to a second aspect of the present invention there is provided a

20 user profile system in or for a communications network for determining the routing
of a call for which a user associated with the profile is one of the partiés of the
call; the system comprising a first storage means for storing' a plurality of
destination terminal numbers, a second storage means for storing a corresponding
plurality of respective associated confidence values representing the confidence of

25 the call being successfully answered at the associated destination terminal,
selection means responsive to the occurrence of a call for which the user is one of
the parties of the call to select the destination terminal _number hav_ing the highest
confidence value for use by the network in routing the call, and modification
means responsive to the occurrence of a predetermined call event of a call for

30 which the user is one of the parties of_ the call to modify at least one of the
respective confidence valués.

Where the system is for use in a personal number service provided by the
network, _preferably the system iﬁc!ud_es rﬁeans for detecting a call made by the

I
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of a call forwarding list arranged in priority order and to a known sinple
10 registration arrangenent, an automatic registration arrangenent wherein
the user WO9733499csses an identification card carryi ng i deRCTAGRI7/00803

i nformati on. When the user cones withiyn range of a sensor in a
t el ephone, the sensor receives signals from the card and passes the
identity information to a device, also in the tel ephone, whi ch

generates a lseg- oo ﬂm’spawnabmmm'rngettvihe itdeptavide iragnstramd anfaxmadtieenths it
1 5to the serV|c ope Q moves out of ra e sensor
causes the °°"’1f§\)f’eé"' digﬁg'\PN&fc’é' ffﬁﬁ‘"?iﬂumm 804 4t fesppuse, p';“l"fJ]et?lé'gtﬁ‘E‘er
i's currentlytd ené shedifichtidh meansi tb 6héipi@nthe dcértencé if fHéepﬁéﬂﬁferdn&\eﬂobléled

to that tel ephone, but if the user is not . currently. regl stered at any
t el ephone thBY®™M-call for the user is routed to the user's mobi | e

tel ephone,g whi ch, irRe lkpetam MBYPHRdIudd &all &ﬁcwesaet&hﬁmﬁs rikahs (}Baée't%.ﬂgihéo
routing calls to the user. 4 420 462 al so di scl oses an

arrangenent putcome of Bicall onther é?iﬁ%ﬁ#d destmamqn deriminal mthnrabnd yto cfrovide a
el enhones. SAAlplBun% A58 nabtS oA halLhRd: RaSsFE ol efRSEA)
user is al wayse predétermiried eafl ieveat. tel ephone of the series, and each
Lol ephone, 25 " aut ogelafih g G4l Sl kit R keeshl S Sebil
cur rent | y1¢eiop effedtivetarisibering Wfahe Thil $o the selédtad destidtion tointiRall imnbgze of a
user profile containing a sequence -of nunbers.
Preferably, the modification means is arranged to increase the confidence
value associated with the selected destination terminal number.
Alternatively or additionally, the modification means may be arranged to
decrease the respective confidence values associated with at least one of the
15 destlnatlon terminal numbers other than the selected destination terminal number.
' The call outcome -determmmg means may be responsuve to the
abandonment of the call to the selecte_d destination terminal number before answer
to provide a corresponding abandonmém signal' to the modification means.
Preferably, the modification E'means is responsive to the abandonment
20 signal to decrease the respective confidence value associated with the selected
destination terminal number. '
The modification means may be responsive to the abandonment signal
step to increase the respective confi&ence values associated with at least one of
the destination terminal numbers other than the selected destination terminal
25 number. ' | '
Specific embodiments of theé present invention will now be described by
way of example with reference to the% drawings in which:-
Figure 1 shows a first form of the présent invention embodied in a
conventional intelligent network; ' )
30 " Figure 2 shows the structure of a user subprofile of the embodiment of
Figure 1;
Figure 3 shows a second ;form of the present invention embodied in
customer premises equipment; | |
/
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The swi tching systemfor the office only knows the nunber of the first

t:el ephone. J}ﬁ series. 30 EP-A-0 637 159 di scl ggqfcHd00se3
arr angenent |n V\ﬁl C i f the user has aut horised a call sequencing
feature in connection with :aiset of call forvlrding. nunbers whi ch the
user has ranked in order of priority, a caller receives an announcenent
that call sequencing i | T. t i t §

3 Wi shes to nakgisgg%?héehrgws he Q%F%Hec%gn Ss ‘?ﬁ{éleués?gbetepﬁ)er%ﬁbal 19 angure

the first call 3; f orwar di ng nurrber t he cal I er keys a code, "*#" and
t he arrangenent respo(rl}ds bﬁnshows mal mtha call to the second, ca

f orwar di ng nunber od sifs Pfgtheqepesatiof g&p&gg\bgﬂlment of
automatic call diglrei1bdh@r (ACD) in which

5 Fig'ure 6 shows the method steps of the operation of the embodiment of
Figure 3. |

ln Figure 1 there is shown a conventional intelligent network 10

comprising network termmals 12, service switching pomts (SSPs) 14, service

control points (SCPs} 16 with associated intelligent peripherails (IPs) 18, and a

10 service managerﬁent system (SMS) 20. In addition, the network 10 includes a

specialised database system (SDS) 22 connected to each SCP 16 and to the SMS

20. _
in this description, the terms “telephone” and “terminal” are used
interchangeably. | - _
15 In accordance with the present invention, the SDS 22 contains respective

. user profiles 24 for users of a personal numbering service (PNS), and a profile
management system (PMS) 26_ which will be described in detail later.

When a calling user wishes to make a call to a personal number user
{PNU), the call is originated in the conventional manner at one of the network

20 ierminals 12, ﬁereinafter referred to as the source terminal, by the calling user
requesting service and dialling the personal number (PN) of thé desired PNU.

The call request details are received at the associated SSP 14 and routed
to its associated SCP 16, which in turn makes a request of the SDS 22 for the
current actual destination terminal number (DTN} corresponding to the PN. The

25 PMS 26 in the SDS 22 responds to the request from the SCP 16 to interrogate the
user profile corresponding. to the réceived PN, and to determine a DTN for the SDS
22 to pass back to the SCP 16 for completlon of the call.

The user profile 24 in Figure 2 comprises forty subproﬂles 28 respectively

associated with the times 0800, 0815, 0830, etcetera, up to 1745 (only one

30 subprofile 28 being shown for convenience). Each subprofile 28. comprises two
sets of stores 30 and 32. In this embodi'ment each set has five stores (30-1 to 30-
B, énd 32-1 to.32-5), but .more or few_er than this can be used a§ appropriate.
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5 telephony information, e.g. the Basic Rate Interface and the D alled

Nunber I dentification Service of a call incomng to the ACD, is.used.
to sel ecWQ37499 a nunber of application prograns (sZCEEBIFEI ce,
support), each having a respective get of agents. Selection of an
application programmay al so involve the area code of the calling

nunber.. The ACD mai ntains a set of performance data (statistics) on 10 the
agents, which is Tﬁbecboinmmel afc stangs A30-AgenBOED amsmpet'mmabrmﬂ, rDDNR,

exanpl e, he sal es made each ent I.s |tored all is
di rect ed toogﬁlé ggce 'epresew ﬁ%é‘"%%’????@%ﬁﬂgf" I An ‘bt%ﬁ""gér‘f > In
ot her exanpistére t3®B5avRirgPcuriis#d). The SjpRréntbYy oeaeibragean 1pefo cad-5 igre,
nonitored and a cal] is directed to the agent ha

| onest gor

hi ghest) avEPHRRPoPiRg!Yy gontidence ke HfeMint i T4 9¥3a&g’ﬁt a'&"eﬂ@c’b’“bh valus.
val ugs npt tmggﬁs.%are Iryrmr lstfﬁre' muel ﬁam@mp ﬁﬂ@z &eme%nw&fe& :ﬁw geents,

can used decid of the avail abl e agents a IS to be
rout ed, |ncDﬂ'dl3ngtti¢|PNUslua‘smbg?mD'&gent per f or mance ranki ng, and t he

amount of time th S L hee L, .The
sel ection val ues ?hna%\l ﬁ%%g%ﬂstoheagr%b%&gﬂ:ar g%ﬂ é dal ngghsé’t cgssﬁ'gl é@?ﬁ S
not recei vi DJNspendrheycecthel sum of ere C‘Vsmmm ght be achi eV| ng 20 high total

I I ti t h o t
hav no prof 1 ee SN PSS pgtas thtime o cn g o8 RS, B SRR 5
know edgfo Okefebs thel dorrespering sbﬁﬁr@ﬂm ahd #Kéri@étermines QﬁéND'TNJW sBcti®d t her

declared to the service provider via a profile change procedur
the store 30 having the highest CV (say CV2) and retrieving the DTN (DTNZ) from

the associated store 32.
The SDS 202 passes the retrieved DTN2 to the requesting SCP 16, which
then commands the associated SSP 14 to route, or connect, the call to DTN2.

15 In a first variant of this embodiment, if the call is answered at the DTN2
terminal the relevant SCP 16 sends a “call answered” signal to the PMS 26 which
then deems the call successful, and if the call is not answered within a
predetermined timeout the SCP 16 senas a “call not answered” signal to the PMS
26 which then deems the call abandoned and unsuccessful. The PMS 26 also

20 notes the call as abandoned and unsuccessful in the event that it receives from the
SCP 16 a “calling user disconnect” slgnal

In other variants, the PNU will have a smart card containing his PN details
and the network terminals will have a;sWipe {or insertion) mechanism for reading
the card. To accept a call at a destination terminal thé PNU will swipe his card and

25 the terminal will send the details bé’ck' to the PMS 26. Such an acceptance

" procedure is in principle the same as a registration procedure using the smart card,
and verifies the PNU as the persoh au’tﬁorised to accept the call.
instead of ysing a smart card the PNU can enter the relevant information
via the terminal keypad. | |

30 In more complex variants, ‘the PMS 26 can deem a call partially
successful. An example of such a situation is where the call is answered by a
person other than the PNU, and that person indicafes to the sewiéé, by voice or

keypress, that any message from the calling user will be given to the PNU.

"Il \i‘iilfﬁfi‘ i
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or knpmn to the service provider via a registration process. This requires
a positi v,ea&,?ﬁggﬁﬂ{dgon by the called user, and any fail ure i npdivcEBonobdos

result in ch between t he proflle and the termnal to which the
cal | ed user w shes an inconing call to be 7 delirered. Such failures can
be, for exanple, the called user forgetting to initiate the profile

change procedure of g pRgiz8! Bbh PRLeRARAARE infBFmBlin FRlcaNhg thd BErcORIT the

menti oned identification ca a fallure the identification card
sensi ng syst emcaBOnow updates the @oofile s ty moﬁlfvlsg the pelevanif S‘ﬂmoﬁlﬁe%%ntf the

e Bt i e, o550 D o AR HASEABERLY ria
storing for a rAgRMciNeVEVaafOaiviledtbyFEF AR IRltHisalvay ythefsum of deesCVeaemains at
term nal nunbers, the user profile systembeing for use for, deter
4 5 1, i.e. the subprofile is normalised, and tge effect of prevnous mo:rinhcat:o%s is
progressively reduced with each new modification.
If the call was unsuccessful, the PMS 26 will select the. next highest CV
and send the corresponding DTN to the relevant SCP 16 for another attempt to
reach the desired PNU. In response to the first call being unsuccessful, the PMS 26
10 will also modify the profile by decreasing CV2 by the predetermined amount A, and
dividing all CVs by (1 +4). _ _
The PMS 26 will also modify the profile 24 on receipt of registration
information from a PNU. For example, suppose that the PNU is normally at home at
0800, and the subprofile for 0800 has a high CV for the home DTN and low values
15 for all other CVs. Then suppose that the PNU changes routine, is at his office by
0800, and just after 0800 enters the appropnate PN identification information at
the office DTN. The PMS 26 will modify the 0800 subproflle 28 by increasing the
CV for the office DTN in the same manner as described above for responding to a
successful call. )
- 20 The purpose of the unused store 32-5 is to be able to respond when the
PNU registers at a DTN not yet recorded in the proﬂle The PMS 26 will note the
time of day of the new registration, select the subprofile 28 wh;ch next follows
that time, write the new DTN (obtained from the calling line identity (CL!) of the
terminal used by the PNU, or entered via the keypad if the PNU wishes to be
25 registered at a terminal different from that which he is using) into store 32-5 of the
selected subprofile 28, allocate the corresponding CV (CV5) the initial value of
unity, write CV5 into stofe 30—5 of the selected sx_.ubprofile 28, and amend CV1 to
CV4 to zero, on the.ground that at that moment the PMS 26 has 100% confidence
of the PNU being at that netvy)ork terminal. This action of the PMS 26 in making
30 the registration CV unity is not limited to registration et a new network terminal,
| but can be applled to a regnstratlon at a network termlnal whose number is already

recorded in the profile, instead of i increasing the CV by A, as descnbed above.

I
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the routing in a network of a call for which a said respective associ at ed
user associated wth a said profile is one of the parties of said call,
t he met hO¥O973748%npri sing the steps of st ori RET/GRITHO80A of
said user profiles, a respective confidenge value in 5 association with
each of said destination terninal nunbers, each respective confi dence
val ue representing the confidence that a cal |. to the destination term nal
correspondi ng to t Hethissembediment m%wtrmﬁﬂarhasmlm fiueé painsrbéstares BOHa\32-a,

det t ue} t wor k
Pout ng. aa aoublt #ALBE sppreciated iy 2 R et 1 SLRF, Bl AE LSRRI F AN

on the basi spaividede hi ghest confidence val ue; modi fyi ng at

| east one of said respective.confi val ues. of the sai.d . profile on
the basis of the a QP"%téé?fe‘thﬂggﬁ has;igateased @%ﬁefﬂégtqoﬁsmmmg to

ternm nal apr fiesposrdssml ball bPay, SEUBed At HSﬁﬁa@etu\Pawto%dﬂaﬂ% rwéos Qa),
The present invention dynam cally nmanages the confidence val ues

profile on tRet Badgcseases weqeh aftthe|other esadestoresc 32| (se. aviUlmmdmg)bw ahesed he
Abave prior 5L SER AP R e Gief Lo sl P ETR oM KBRS,
failure of tthe swerofithetQ\at emhsmwliabmwded that a CV is not allowed to exceed 100%

of the sum, and that a CV is not allowad to have a negative value.

10 In other variants, the PMS 26 does not rely on information from the calling
user indicating the success or failure of the call (attempt), .but refers to an internal
set of rules. For example, the first roﬁting to DTN2 may itself be subject to a cait

~ diversion (of follow me) instruction sét up in the intelligent network, and in this
case the corresponding rule provides t?hat if the diverted call is answered then the

15 PNU is deemed to be currently at the gdi\iarsion DTN, but only with a probability p
of less than 1. In one of these varianis, the PMS 26 increases the CV associated
with the diversion DTN (after making ai'new entry in the store 30 if this DTN is not
aiready one of the stored DTNs) by the amount A times p, and the remaining value
(1- p) times A is added to CV4 (the unjknown DTN, or location). In another of these

20 variants, instead of assigning all 'thef remaining value to the CV4, it is shared
amongst the CVs, not including the CV for the diversion DTN.

"In a variant, the PMS 26 does; not modify the profile 24 immediately upon
receipt of a registration, but records'ail registrations received up to the time of the
next following subprofile, applies to t;he registrations a weighting function which

25 prefers more recent registrations, andi modifies the profile. In an alternative, each
new registration overwrites the previaius registration so that the profile is modified
only in respect of the last received reglstratson '

Whereas in Figure 1 the PMS 26 resides in the SDS 22, it will be
appreciated that alternatively the profgle management functionality can be provided

30 within the SCP 186, and'tha profiles 24 can be contained within a service database
function associated with the SCP 16 (at a higher hierarchical levet in the intelligent
network 10). Furthermore, if required, the period covered by the profile can be

twenty four hours, and it will be appreciated that the period covered by a
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process. The confidence values are dynamcally controlled and follow, in

one |, appé{,(??.%gggb t he novenent behaviour of a PNU (the prqidh€pimvosdd s
case being calfe 0 user-associated), or, in another application, the
enqui ry behavi our of, say, -an account - ho? di ng--cust omer of a depart ment
store (the profile in this case being . <calling user-associated).

Thus, for a call ed er-a | at S Il e. t

requi red by th@uggrro\l{/!ﬂ?ecéanprgg\% %gr‘ﬁﬁ %&sﬁ‘%b‘ﬁ{ﬁ%@w’ﬁﬁﬁ‘% (l?%gr? Rg{Ny}s&r ngtrh Q%{')n %ur?éno
their 25 exi strhéigoquiasthe SDBRR2eand ttivattin isenotmeressary diort alathe subpatfilesto cowarg
termchange in t heir, Qattern of nmovenent. Indeed, a PNU need not supply
an initial quedhfSAMEiRegI00. because the profile system nodifies the

confidence val ues of yhhgJthd/ EmBb@imdrR &the préseftlihveitiof 2dHowRsh Figutd 82aR
generate these confidence values fromactual call out cones. This

nodi fi cat i on5i spriviate opietomatim branahy exghangs | PABX qddr iihgeornestad ol 1A Replic
the PNU, by deenj - ANSWET, ' Ao t)i WaleP ' L0
have 't eachad ERnPUQiFARHE neBliofy 36 BRES M rbingREl) B beinafof Bhinkl
seni - aut omat i ¢, orr eajlisetiupyle.g. ant integretesioservines digitalemetwonic oc the intelligemtiinetwark

Lgﬁ a|O]ch t g]? rr:ah e”?,ﬁf}iﬁué“e“ ﬂgﬁé cton\%n%gsls Ia set _of'\@gst%rrﬁsé\r’\%rrgfﬂesb %Bt g%cﬁl\lcgsro%erogrofile
being similar in structure to a subprofile 28 but being source-associated instead of
10 destination-associated), a department profile 39 (similar to a PNU-associated
profile 24) and a PMS 40 (similar to PMS 26). _
" The PABX 34 provides communi.cations for a multiplicity of terminals in
variousdepartmehts of a departmental store 42, hereinafter referred to as shop
42. The terminals of a department are arranged for group pickup.
15 The department profile 39 is associated with an accounts department of
shop 42, and its function will be described later. .
. As shown in _Figure 4, each customer 'profile._”38' comprises two sets of
stores 44-1 to 44-5 and 46-1 to 46-5 (similar to stores 30 and 32), and a store 47
containing the 'custom'er'é -telephbne number. Stores 44-1 to 4_4-5 contain,
20 respectively, the PABX extension numbers of' the accounts departmént, the sports
department, the computer department, the household department, and the
switchboard, and stores 46-1 to 46-5 contain associated -CVs,'CV1 to CVS. In
reality, shop 42 would have many more departmenté, arid the stores 44 and 46
.wodld be correspondfngly 'I'a'rger, but this description will be limited to the five
25 named departments and it will be appreciated that the- PMS 40 and the stores 44
and 46 can readily be modified to handle more departments.

In this embodii'nent the acbouhts department is not located at the site of
the Shop 42 but is lpcated rembte!v and is a distributed accounts function in which
people at a first office v_vork_ mornings part time and people at a separate office

30 work afternoons part time. | _ | _
_' The PMS 40 is dénngcted o an accounts database (AD) 48 of the shop

42, and is arranged to interrdg’ate it at ih_tervals, for example at 2200 each working
day. .
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5 And, correspondingly, for a calling user-associated user

profil e s stem a caller, for exanple a custoner of a departnent,al ,
store, 7¥8%uired to supply updat i ng i nf or mat i onPCT/GBAT0080DI €,
nor, indeed, to supply any initial infor i on, since the profile

systemw || adapt the confidence values on a call-by-call basis 5 from
the outcone of the calls as determ ned by the person who answered the call

at the correspondi @pdeﬁ ithatt iaonustemer rtads, jusiti dught & hidinaes asd aRsOchat ed
with a fuc e store rt. function.

Preferably, vﬁng eél P%EEE%FP\%’"%%% ‘gltﬁttﬁﬁl 5880 A2. The acsPyrs depargieat il ai d

predet er m nechaoelentyied tie ddt8iIlLOEWRI dustoriér S theGUIrbhadY iRtolfeS &rg 4 aﬁa'tﬂe 10
correspondi n%&destl nation, the modifying step conpri-ses the substéps of

det er ni ni ng, NGKt AFROUSHEY dats Wwhep therasspunsuis torke eﬁntatocﬁ'lelcusmme’d"&tothmbe
destinati 0§ one whél mt&athaﬁ%ﬁe&QQW'd?ﬂcﬂagef PheSBIRCEE GedSRl e !

term nal nunber, a nmeasure of a update
store of the AD 48 that there is new information relating to a known customer,

accesses the profiles in accordance wrth the customer identity, and modifies the
customer’s profile in accordance with éan internal set of rules.

The PMS 40 increases the CV3 in accordance with a rule which is based

10 on the premise that the cuetorrrer rs likely to 'b_e' seeking advice concerning the
computer (its set-up and operationl' rn the perioo imrnediate'lv after its purchase.
The increase is effected by adding a predetermmed amount 8y, and then dividing all
CVs by {1+ 3,), i.e. a normalrsrng procedure similar to that described for the PNU
situation. ’

15 " Each different type of product has a respectrve 3. In the example given of

' a computer, 3, would have a hrgh value representmg the likelihood that the
customer would need assistance in setting up the computer and getting the
applications programs to run. For a product not involving any mechanism or
electrical/electronic parts, such as Ea duvet, the value of 9§, .'would_ be low
20 representing the likelihood that aftersgales éssistnce would be sought only if the
product were faulty and the customer 'Were reportiné this to the relevant
department. The various values of 3, for the range of products sold bv the shop 42
may be set by the administration functron using its own aftersales data or using
trade associations’ data on product rehabullty, or may be set in any other suitable

25 manner. | ' | '

For thie examble of a_computer, suppose that the customer has not made
any recent purchasee and has not recehtlv been sent an account. Thus, just prior
to the purchase of the computer, C\}1, Cv2, end CV4' will have low values ,and
CV5 will have a high value, représen?ting the likelihood that the next call from the

30 customer will not be intended for a sbecific department but will need to be routed
to the switchboard and treated as a igen_eral enquiry. The value of 5, will be such

that upon' modification of the profile l'!)y PMS 40, CV3 will now be the highest CV.

- This Sheet Has Been Reﬂlaccd

[N




B

t he achi evenent of said predeterm ned outcone; and changi ng said at | east
one ,of . _Mﬁ;@,spectlve confidence val ues on the basis ofpcarcEb7/00803
deter_m ned neasure. 1 5 Al ternatively, when said respective

associ ated users are cal | ed,__users and When sai;d predetermnm ned outcone
is the answering of said call” by the called user “  at said corresponding

destination t I | f
det er m ni ng, g[]mt Rg bSugP g\an athfrcﬁgtoma'ss@e%n &]%ucces;fél“hséﬁf?ﬁg Qb the

ormation 1 ndicative o actua

out come provi dedniputer peirsgattmgsmer programs ab [runpata dnakessaitdlepbone cpbhridi thg
20 destination termn

f th hi f said
predet er m ned stnge(;wpgg?ﬁg t SE‘%:’HST‘RE{ ggﬁ ei,i °Pg§2t'"gﬁed%g:=tosg?eé‘ aftersales

respective confidgpReVAbMEthedRomputert 86baPiedrit. TftheSAbtivalRt B MhtepsttsBWRHT the
In this case, the information may be i ndicative of the call_ havin

been answer el cwstashers telephere di| kreyvps@anner, obtains the Gd; pravided rﬁr}"i'gd‘he
measure may be LRPLASPRLARbY fvitkedla hetdRirk RAvhER furttion kRGN UECAEL AVIRREI",

pr edet er m ned come, an angl ng substep conprise i ncreasi ng
t he confi dence arad dedivessstheiGid ememddmnsamb thel calittodhd PABX34i on t er ni nal

unber . aaditional LY ol eld 35 Rl na SRbHpE 18 ek U Hh8ed BB iEiners
one of the destprafilel 38 by matdm&fdﬂlﬁad:urwlfb&hs telepRond hamberindswed 43t edtermine
destination term nal nunber er abl andonnen

said call @ tat @Va)»sr@gaumﬁsagv read b8 CRIETANOT I 4 DA BUR ool
co.nst I tutes nongAe SorfpiReF défarférit telephone group, where it will be answered by one of

the assistants in that department. | _
in variants, the PMS 40 is associated with a data collection function {not
shown) for requesting and receiving from the customer the custome_r’s telephone
15 number in the event that the customer’s terminal, or the terminal from which the
customer is making the call, is not an ISDN terminal capable of providing a CLI to
the network. When the.'_P.M_S.A»O reeognises that an iheo_ming call from the network
does not include a CLI, it invokes an announcement from a speech applications
platform (SAP, not shown) of_the data collection fune'_t_ion to ask the caller to

20 provide his own telephone number if he has an accouot V‘.l_i_t_hl the shop 42. The
customer can key the number using the k_eypad, or speak the digits, which will be
recognised by the SAP. Upon. receipt of data recognised as a telephone number,
the data collection facility passes this to the PMS 40 which uses it to locate the
relevant customer profile. | _ _

25 In a variant, the customer profile is associated with the customer’s
account number instead of his -telephone 'nomber, and the customer will always
need to enter his account number.

When the customer s call is answered by the computer department, the
assnstant will provide assnstance as appropriate. If the asslstant thnnks it very likely

30 that the customer’s problem W|Il not be complete!y solved by the ass;stance given

| and that, because he now knows the pro_blem and the advice given, it would be
bet;er for the customer to have any further queries dealt with by him, then he may

give the customer his extension number so that the custom_er can call him directly,
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should the need arise. In this case, the customer’s next call will be routed by the
PABX 34 to that assistant’s teleph'oné, without invoking operatioh of the PMS 40.
If the assistant does not offer his or any other assistant’s extension number, he
will provide to the PMS 40 information on his-opinion of the outcome (success) of
his dealing with the éustomer's quer?, ‘expressed as an outcome probability (op).
The assistant will key a code includin§ a number selected from 0, 2, 4, 6, 8 and 1,
and in this case suppose that he selects the number 2 to represent his high opinion
that the customer will call again (i.e. an outcome probability of 0.2, low success).

The PMS 40 will modify the i:us)tomer’s profile by decreasing the CV3 by
an amount 3, times op, and then dividing all the CVs by (1- 0p.3,). In a variant, the
PMS 40 decreases the CV3 by an 'a'm;c:uht 5, times op, and increases all other CVs
by (1- op) times §, divided by the number of those other CVs.

in an alternative situation, subpose that the assistant believes that he has
successfully deait with the customer’s query and does not expect the customer to

heéd to ring the computer departmerf\t againﬁ" In this case the assistant will enter

“the code including the number 1 to indicate total success, and the PMS 40 will

respond by decreasing the CV3 by 6:,, (i.e. reducing CV3 to zero) and dividing all
CVs by {1- 8p), or in a variant increasiing the other CVs by an equal share of 3.
in this examplé of the computer purchase, the PMS 40 also notes the
accounting date,' i.e. the date of desbatch of the account to the customer, and in
accordance with a set of rules for brbcess'ing CV1s, makes 'an_entfy in a diary 50
for 7 day’s time followed by thirty dfaily entries to modify the customer’s profile.
When the first diary entry matures, tf\e PMS 40 modifies the corresponding profile
by increasing the CV1 by an amounf 9, and decreasing the other four CVs by §,
divided by four. In a variant, the PM$ 40 increases CV1 by 5, and then divides all
the CVs by {1+ 8,). It will be appreciated that CV1 is not modified before the time
at which the customer is expected'td receive his account in the ordinary course of
the postal service, énd the above 7 'c'liay delay means that the modification is made
after the end of trading on the day of despatch of the account.
. As '_each subsequent diary ?ehtry matures, the 'PMS 40 accesses the
correspbhding profile and decreases fhe:CV1 by the ambunt {CV1 times k), where

k is preferably 0.2, but mév be any other suitable value. The PMS 40 aiso divides

‘all CVs by (1 - CV1.kl). In this manner the decréasing cVv1 refiects the probability .
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respecti ve confidence val ue associated with said sel ected destination

termnal | o yRbe,. . Preferably, when sai d r espegcrisBy7/00803
associ ated -users are calling users, for each profile, the stored

destination terminal nunbers _are associateddwith .5 respective different
functions of a called user, and said predeternined“outcone is a mat ch

e ot + bt B OUAREmY nY 8P hlde' £ 9uER) LLAAIRE i Bcd i iy Bk shfe

associated with e Selecte I'nation termna fylng
step conpr itaes ittis desonirigepss elyl etae el willindp $oyinathpémsediaefukré.ng sai d

Il at I d di destipati Ny 1 0 the.likelih t hat
oot 2 1o e e AR B8, e BB b

sai d det er m natdiage CYRSHbR BkarmleSRir th@ontbuter puehbsO e CMIcollang decreased
at | east one of said respective confidence val ues on of said

the basi
actual outcoffe.from a short time gftenithe |Rurehasecdate, 1q reflech b "éké?‘ggﬁl"géﬁb%tcffi the
associ at ed user&us%rﬁelcﬂké nBe yet hadl3F @ble?ﬁ'v?tl@ 'i‘ﬁé‘%ﬁnﬁrfér',bﬁ%e%phé)'vﬁﬁ %@!Naﬁe a

conpri ses decreasing the respective confidence val ue associ at ed W t
sai d sel ect ed dereblenuthieveaftars in the sameiway, thadPMS 26rof thepembedimeny of Figure 1

O e ot B ARl SR S 0 B YL NGB G50 g e
desti nati on t erndtvabisterabdor a long time and the profile is required to indicate less confidence
.10 that he is still at the network terminal of the last registration. |

If the customer makes a call to the shop 42 upon receipt of his account to

make a query, for ex_ample the account may not show a discount offered by the

sales assistant, the PMS 40 accesses the customér's profile 38, finds that CV1

has .the highest value, and determines that the -call must be extended to the

15 accounts department. The PMS 40 now accesses tﬁe accounts department profile

39 and its subprofile for 'tbe.' current time of day, finds the highest CV, and

connects the call to the corfe_s_pondi_ng group number. The PMS 40 manages the

profile 39 in response to registrations by peopie at the two separate offices. In

other words, although an office would normally be unmanned in, say, the morning,

20 if a person wished to work a morning rather than én afternoon then the PMS 40

| manages the corresponding CV to indicate a hi_gh. confidence that someone is at

~ that office. | _ _ o

In Figure 5, which shows the method steps of the operation of the

network 10, and in particular the SDS 22, the network receives call request data

25 relating to a called PNU in step 50, and responds in step 52 by accessing the

corresponding profile and selecting thé DTN having the highest confidence value.

In step 54, the selected DTN is passed to the releﬁan_t SCP 16 and the call is
routed to the co_rresponding n..etwork terminal. | -

| In step 56, the SDS 22 réceives an indication of the call outcome

30 (alternatively, the SDS makes its 6wn de_terminatibn _of t_h.é outcome), and if this is

“no success”'lthe desired PNU is not at that network terminal) the SDS 22

proceeds fo modify the cdrresponding profile in.step 58' and_tb cﬁeck at step 60

whether to proceed to make the next selection. If step 60 determines that no more
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O her than when the calling user abandons the call, preferably said actual
20 outcone is provided by sending a signal to the user profile systemfrom
sai d WO prT3HpONdi ng destination term nal. RETGRITIE080 a
second aspect of the present invention thgre is provided a user profile
system for determning the routing in a. network of a call for which a

user associated with a profile of the systemis one of the parties of said
call; the 25atterspts gve a6 ibeenades tfenexampe |tb||sragep may know if anydfupther sdledtionef

- t ed fil bei
Wth o respetn BB meds S5mAC Bl i areaelimiet Ao ol artamets then e
for storing metlodr éddst ¥t SlepdBZ.!t i Nsdép GO périiisNa lfuriberbgdisctionnNthen ﬂhﬁ&ﬁ@%HVe

second storage neans_for storing a corresponding plurality of
associ at ed cEMPELASEER2R-ues 30 representing the respective confidences

ook B, Dot e 5 8 B GRS S ool SO RP LA BT grors
the call and this information is provuded to the SDS 22, then the method proceeds

- to step 58. If the outcome is partial supcess, the method also moves from step 56

to step 58, but the modification of the? profile reflects the uncertainty that the call,

although anSWered has reached the désired PNU. If desired, step 56 can have only

10 one type of success determmatlon, i.e. |f' the call is 'answered,' then it is
successful. ' | a

In Figure 6, which shows the method steps of the operation of the SDS
35, a customer’s call is received in siep 64, end the PMS 40 checks in step 66
whether the pubiic network has prdvided the CLI. If the CLI is present, the
15 respedtive customer profile is accesséd' using the CLI and the shop department
‘ havung the highest confidence value i |s se!ected from the profile in step 68. In step
70, the extension number {(or group number if the department has more than one
extension) is passed to the PABX 34 which routes the incoming call to the

~ selected extension.

20 Upon answering the call, an éss’istam will firet ascertain whether the call
has been routed to the department de;si'r:ed' by the customer in step 72. If the call
has not been routed to the desired department then in step 74 the assistant will
transfer the call. ' _ '

After the call has been rout'eéi, or transferred, to the desired department,

25 and the enquiry dealt with, the respeétive aesistant will in step 76 provide a value
of outcome probability to the PMS 40 whtch will then proceed to modify the
‘protocol in step 78 and then end at step 80.

if at step 66 the CL! is not qres_ent. the customer is requ'ested to key his

telephone number in step 82, and the?method then proceeds to step 68.
30 " If the selected department ha%s an associated profile, such as profile 39 for
~ the a'd:ounts department, then step 70 includes substeps corresponding to steps

62 and 54, and steps 76 and 78 are eperative in relation to the profile 39.
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7 sel ection neans responsive to the occurrence of a call

for .which sg‘% 9 9 is one of the parties of the cal lpdgcheioasds
fromthe profile associated with said user, for use by the network

in routing said call, the destination term ntd nunber having t he
hi ghest confidence val ue; and 5 nodi fication nmeans arranged to

modi 1y at | east one ofysldeh BRI Sisp embracORlefiEACHd' <8RS I abbidance

basi s of the actual out rou estination
term nal corr esmhdhagollwvuh@euweau paragmphs.nat i on term nal nunber.
In a system for_ use a| d ,respective associated users are ﬁtwﬁa‘ UsSrs,

and when said p?edeterrﬁ’ﬁ o‘UtTS 9; & cpmpee ﬂEMEr?r?@"}S?urg%ﬁ ookl

person at 10catfir® OsdrQit/ 64766 itergnidgistol ma&stmmuoﬁrt@rfnaﬁamtwmncthe calling user
nodi fication nmeans 1s constituted means arranged to determ ne, on
the basis of & hwagts thICOBVRWYRALE OVitR A aaetgvlar called “SF"ngEd“FFS“’Fh@mP"S'"Q the
destination terp ggl bfcorresponding to the selected destination

t ermi nal- nunber, nmeasure of the achi evenent of said predeterm ned

out cone, ra;novlngeedlsreauesr@e@l asgpaidted ydthssaid patticutas celleshesesf sai d

respective conf imd?e'}fsgnse to raceipt_of said call request data, selecting a destination terminal
number from a plurality of destin_at_ion terminal numbers in a respective user profile
10 associated with one of said users, each destination terminal nﬁmber being
associated with a respective confidence value represernting ihe confidence of the
call being successfully answered at the assodiated destination terminal, and the
selection being on tha basis.of_ the highest confidence value; |
making a network con_nection from the source terminal to t_he Selected destination
15 terminal; ,. _
and modifying at Ieast one of sald respectwe conﬂdence values in dependence
“upon the outcome of the call _
2. . A method as descrnbed in paragraph 1, mcludrng the steps of forming the
destination terminal numbers in the user profile into a sequence on the basis of
20 descending confidence value; o _
and, in the event that the call is, or. is deemed to be, unsuccessfully answered at
said first destination terminal; _ |
taking down the network conriectidn associated with the unsuccessful answer;
and making a further network connection to the next destin.ation terminal number
25 of the sequence. | ) _ _
3. A method as described in paragraph 2, and inaluding repeatedly performing
the steps of taking down the networ_k connectibr\_ and of maki_ng a further network
connection until the, aa_ll is.de_arne.d successfully answered or until the sequence is
exhausted. | _
30 4. A method as descrlbed in any one of paragraphs 1 to 3, wherein said
modifying step compnses mcreasmg the conﬁdence value assoc1ated with a

destination terminal number at which the call is, or is deemed to be, successfully

answered.
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1 5 values on the basis of said determ ned neasure.

Alternatively, in a systemfor use when said respective associ ated users
are cal |l i WY WG4 and, for each profile, the stored desti naciraBor/essos nal
nunbers are associ ated with respecjgve different functions of a
call ed user, and said predeterm ned outconme is a match between the
function sought by an enquiring 20 <calling user and the function :
associ ated wbth t hé sethxt esl ddesritiedaini any: ore mfrpfal'agnapﬁsen ,top4, ei‘Naéﬁhi Ywhén d

nodi fication_ne IS &onsty by neans arr eive a
si gnal i ndi cAt% \a/%ﬁo'fs tHe™ i Eé %ﬁd%’ ¥’F cf?ﬁegﬂé@l I Pﬁ‘ﬁeﬁgersw IrP°‘?| NHe&d%P t o
make a furtheempeibés ecrelsihg fthe ebpattivd edrfidRhew vidRiek NadsBEIBENS ithNEY fdast
said = . deteriméged neasure, and neans arranged to change said at | east

one of said °N8sP° eﬁ#'\?@“‘ffbﬁ?'i“ﬂ@ﬂc@“‘x‘i‘iﬂfe@tw thad |aidi destinasigh jterminal

det er ni neds MpamibeLat which the call is, or id Heérﬁéétébé e4rikder séé’c%EQfHI pr ef erably
sai d changi n% nmeans is arranged to . decrease the respect

confi dence v# ue adsHethodeas ﬂb%indawlm@femlmww matagoaphs 1 to 4 tvergimal

nunber . r ai ns is alsp.arranged to
i ncrease the r'gsg‘e%‘%'fy\'/n; sqé’% géohh i %nggc@ggngs asggg‘f ANE GPevdehee gglgfsone
of the desti rassdciated ewith natl le:aahbeesof sald desﬂnlaaon tteaninalindimbets ¢ adhich a

destination term of .this second aspect of

o asent FRAPBRETS RStPER canpection,is maud dhgSgioh ﬁ"bpt@etwensaesmaqw WRers
are call evlousber gnsutdesdfay amswierpd.cdet er mi ned

7. A method as described in paragraph 1, wherein the particular called user is
~ a member of one of a plurality of classgs ot called users associated with a common
destination number, said common des";ination' number is associated'with a plurality
of 0sef'profiles each associated with ‘a respective calling user-associated number,

15 the destination numbers in each user_f profile corresponding to respective ones of

" said plurality of classes of called us_'ers:, and said call request data is constituted by
sgid common destination number togiethér with a calling user-associated number,
and including the step of éelecting a said respéctive user profile from said plurality
of user profiles on the basis of the fééeived cailing user-associated number.

20 8. A method as described in paragraph 7, wherein said communications
network is constituted by a private comiﬁur_iicatidns network connected to a public
communications network, said common deétination’ nuinber identifies the private
communications network, and said stebs'of receiving :the calling user-associated

| number, selecting said respective user pfofile, and seleéting said destination

25 terminal number are all performed within the private coihmunications network.

9. A method as described in paragraph :8, whéreih said destination terminal
numbers in said user profiles identify respective terminals or respective groups of
terminals of the private communications network.

10. A method as described in paragraph 7, wherein said communications

30 network brovides a virtual private. communications network facility, said common
destination number identifies said virt'ual private'comfﬁunications network facility,
and said destination terminal numbers in said user profiles identify respective

terminals or respective groups of terminals of said communications network.
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8 outcone is the answering of Said call _
eorrespondi {gp g73746beSt i Nation, ‘preflefebly-the modification MaAGeRs00803
constituted by nmeans arranged to determ ne, on the basis of information
i ndi cative of said actual outcone provided 17 by a person answering a call
routed to said corresponding destination termnal, a 5 neasure of the

achi evement of qsaid m%?eghsa BsNGELABLE i Gny 2 HPgPr% Aphanp s 10 whérefr' 33:@€
said at | east one of said nespective confldence vugs on the bdsi's o

sai d det er nmi nednedifying etep comprises dedPeading abkyconfideacs yaluermaasodiated nadthi i

t he precedi ng paragr.aph, said det.ernini ns is._arrange 0 respon
to.receipt of |‘%}s§'rg?¥§{%i 6?{Er]trhagirbu5??§;eatowhnch trf'% g‘a?lﬁs, oris Jeeme% 90 tbe. answere

successfully.

l-iby the called user at said

5 12. A method as described in.paragraph 1. wherein one of the destination
. terminal numbers of the user profile is a'ssociated with a default facility in which
the calllis answered on behalf of said particular called. luse.r.
13. A method as described in paragréph 12, wherein said modifying step
comprises, upon selection of said one of the destinatidn termihal numbers
10 associated with the default facility, decreasing the confidence.value associated
therewith. | | _ _
14, A method as described in any one of paragraphs 1 to 13, wherein said
c_onfidence values are.' probabil_ities and their sum is unity. _
15. . A method as described in any one of paragraphs 1 to .1'3,'wherein said
15 confidence values are probabilities énd the sum of the confidence values of the
destination terminal 'numbers _of.s_é_id_ user profile is less thah unity a.'nd the .deficit
confidence value represents- th_e..pr_obability of the__cgli .”not being successfully
answered at any of the destinaﬁoh tefmi'na.l numberé of said user .profile.
16. A call routing control system for use in a communications network
. 20 comprising network terminals, switching means and switch control means for
controlling the switching means to connect a call_' from a calling user at a source
terminal to a destination terminal at which the calling user -wants.,to communicate
with a particular called user, the call routing control system comprising:-
means for storing a plurality 6f user-associated profiles each containing a plurality
25 of destination termina_l numbers with respective confidence values.representing the
confidence of the call beihg successfully answered at t_ﬁg associated destination
terminal; and | | | -
prbﬁle_management means responsive to receipt of call reduest data associated
with said particular called usér for accessing a profile. éSsociated with one of said
30 users, for selecting the destination terminal number héving the highest qonﬁdence
-\)alue and sending t'he_ selected destination terminal nurhber o the switch control

means for use in making a network connection from the source terminal to the
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10 the call having been answered on behalf of the called user, to provide a
sai d determ ned nmeasure corresponding to partial achievenent of said
pr edet er mimeay/37499 out cone. Preferably, in a syBEWGB3TO08H s
second aspect of the present invention, sagd changi ng nmeans i s arranged
to increase the confidence val ue associated with said 15 selected
destination term nal nunber in response to a said determ ned neasure

repr esent at i \selecfedadestimation paminall. andhfoee\mpdifiyingfatsiaast pnedétssicirenpgctive
out cone.

. re.pref I in st em Qf . second aspect of
t he present °°"f"i’erR7§thl\éF"5’ﬁ,'Rgg{)%{agﬁgééaf’%ﬁt%eg%_gofng °§rtpé%§@d to decrease the
respective cofi derceystem abeRsibad 0 Pasdgeaph\il 6)) witierdinabé poofile oharidgement
destination term nal nunbers other tgan 20 SaL%‘ sel ectgd_ desti nation
term nal nuniesansis AEpeATste fYeHMIDg RS QuUIcaMA plte cal. ARGy € SYBPLUBAES i ve
of at |easg R alor aghiraE s 6, Gridudceushelft GREWVBRA at saldUtiPiNBestination
In a systemof this second aspect of the present invention, for use when
sai d respect itemmingisdoi saleet froBy saigr aceassed drofiler thea destinatian sterminal number
pr edet er mi nedq 25 t gqe' : \er | of. sal |1 user
at said corr g?ﬁ%‘ﬁdﬁ"#gg 'giess% P‘%’g? Pgﬁ&r {r'r%rg%' %Or g?'léérjéﬁgy'legg?éakggetdg?érétﬁ?ﬂgﬁ
means i s respemkindiendmbdrhte the switthnchomrot means, amd to cammand thaisivitch control
correspondi ng destination.term nal, before answer .t rovide a
det er m ned rréﬁ%iﬂset%ﬁ?'?eegﬁ‘é’ﬁd gnTYY ‘?{%nq°é‘5‘ﬁ?té%ﬁ§§ﬂ°'7}?83‘§‘lt'a the Unuccessful

10 answer and to make a network connection to said next selected destination

terminal number.

18. A system as described in paragraph 17, wher'.eih' the profile management
means is arranged repeatedly to make a further selection from said accessed
| profile' and to command the switch control means to take down the network
15 connection and to make a connection to said further selected destination terminal
nurhber until it deems the call to be successfully answered or until the profile has

" fio more destination terminal numbers. | |
19. A system as described in any one of parégraﬁhs 16 to 18, wherein the
profile management means is arranged to increase the confidence value associated
20 with a destination terminal number at whiéh_ the call is, or is deemed to be,

successfully answered. '
200 A .system as described in any one of pa_ragraphs 16 to 18, wherein the
profile management means is'arranged, when it determines said outcome to be
that the call is, or is deemed to be, successfullv “answered, to decr_ease the
25 respective confidence values associated with at least one of the terminal numbers
other than said destination terminal ‘number at which the'call is, or is deemed to
be, answered successfully.

21. A system as described in any one of :pafagrabhs 16 to 18, wherein the
 profile managemént means is arranged to decrease the respective confidence
30 values associated with at least one of said destination terminal numbers to which a
| respective network connection is made and at which the call is, or is deemed to

be, unsuccessfully answered.
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predeterm’ ned outcone, and said Chaﬁgi hg :'rr;eans is arranged to decrease the
30 confi. de 7)5%939 associ at ed w-{-h-'sai:d' 'selrect ed desti nati gpriciooésas

nunber . _ Speci fi c enbodi nent’s of the present invention will now
3ﬁ- dﬁSCI’I bed by way of exanple with reft9ence to the dravm ngs in
i ch: -

Conventi onal 1 A2l | 1 oYU GhotheLTioBd R Hlkadrii? 15, Whergh %ﬁgsﬂ Fom gh e

e structure
of a user subppedfilés ls)fas§&ﬁatedfb®ﬂh n& rdonafion destlﬁatgn'r caum;ber, Sach proflle of said

Fi gure 3 shows a second form of the 'present nl}/entlon enbodi I
_ group is associated with 2 espective calling user-associate num er and the

destination numbers in each profile of said group corresponding to respective ones .
5 of a plurality'of classes of called users, the particulér called user being a member
| of one of said plurality of classes of called users. and wherein the profile
management means is arranged to respond to call request data constituted by said
common destination number together with a calling user-associated number to
select a said respective user profile from said group of profiles on the basis of the
10 received calling user-associated number.
23. A system as described in paragraph 22, in or for a pri\)ate communications
network constituting said communications network and being connected to a
public communications network and identified by said common destination mimber,
and wherein said profile management means is arranged to receive from said public
15 communications network a calling line identity signal constituting said calling user-
associated number. _ _ _ N
24. A system as deécribéd ih péragréph 22, in of fbr a private communications
network constituting said communications network and being connected to a
public communications network and identified by said common destination number,
20 and wherein said profile management means is arranged, in the absence of receipt
from said public communications network of a calling line identity signal, to play an
announcement to the source terminal and to receive digits provided by the calling
user and constituting said calling user-associated number.
25. A system as described in paragraph 16, in or for a public communications
25 network constituting said communications network and providing a virtual private
communications network facility, said common destination number identifying said
virtual private communications network facility, and said destination terminal
numbers in said profiles idéntifying respective terminals or respective groups of
terminals of said public communications network.
30 26. A system as described in any one of paragraphs 16 to 25, wherein said
| profile mahagement means is arranged to. decrease the confidence value

associated with a destination terminal number at which the call is, or is deemed to
be, answeread successfully.
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cust onmer prem ses equi pnent; Figure 4 shows the structure of a
user profile of the enbodi nent of Figure 3; Figure 5 |
shows t heW@Ea733499st eps of the operation of the enbodi nent PET/EBIH0sE e 1;
and Figure 6 shows the net hoq steps of the operation of the
enbodi nent of Fi gure 3. Pn Fi gure 1 there is showm a
conventional intelligent network 10 conprising network termnals 1 2,

service swt@m.ng mlsvét%n( S&Rb)scﬁléled FEaNY theloﬁpar@ugfhfphé)"lao% TEGS a(ngq:’u‘it)hel 6

wi th associ ated i.ntel |§ ratls (1Ps) .18, and
managenent sy §W'"@Sﬁ/§?€ Q‘dt P‘h‘ défTt F'éﬁ’f"e't"rﬁlethfef’%r% ‘?&f‘qﬁnef &a@spart'cular

speci al i sed danetbasa, andiverareiilSie 32 tﬁ@agémaﬁqnttem%ﬂahn@%ré%ﬁﬂg &r&mE h?
SI\/B 20. In this description, the terns "tel ephone

"term nal " aragsepiaigd with saig dlefauntasiity.y | n accordance wi t h the

present inye on, I C files 24 for
users of a p(r?rdsonalA QﬁsrrERr ?gnéegég[rs&?ég%(ah%gﬁ 217 heb %gﬁﬁé"g{"g rﬂﬁ?ﬁ?&m&t
system ( PVB) riéanstis @ranged, uppndedentionosf said de¢ af ithé déstination terminal numpéien a
calling user avsmsgcqgtsedtv(\)ritmlﬁg &fglﬁ{ lfaéiﬁ)t\/?fg K e%ngeggle t g rglc):g\rldence value associated

therewith.
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25 (PNU), the call is originated | n__;Ihe.c_QhVéntional manner at one of the

network . Laal s 12, herei nafier referred to as the soupeqidmyoges! .
by the cal IW&’?@@P requesting service and dialling the personal number
(PN) of the desired PNU. The cakt request details are received

at the associated SSP 14 and routed to its associate | '
turn makes a request of the SDS 22 for th@%ﬁwscurrent aalm"m “{mﬂlﬂmg
term nal nunber (DTN) corresponding to the . The . PMS 26 1R e 2
responds to the request fromthe SCP 1 6 to interrogate the user

fil ' - :
S8 | © 32 (o phas babthot A RRSHTG 1 dpeCBIRGI<EPEN UP0 ArCia of bstdiion

10 terminal numbers and for use in a communications network for determining the

5 routing of a call for which a user associéted with the profile is one of the parties of

said call, the method comprising the steps of :- o
stpr‘mg in the user prof_ile.a fespective confidence val_ug in association with
each of said destination .term-inal numbers, .each respective confidence value
representing the confidence of the call being successfully answered at the

10 associated de_stinétion terminal; and _

modifying at least o.ne of said resbective confidénce values in response to
a predetermined call event of a call for which said user is one of the parties of the

calt.

15 2. A method as claimed in claim 1, wherein said user is a user of a personal
number service, and the predetermined call event is a call made by said user to the
personal number service to provide registration information in connection with a

destination terminal number.

20 3. A method as claimed in claim 1, wherein said predetermined call event is
the determination of the outcome of a call to a destination terminal number

selected from said profile on the basis of the highest confidence value.

4. A method as claimed in claim 3, wherein said outcome determination is
25 the actual or effective answering of said cail to said selected destination terminal
number.

B. A method as claimed in claim 3, wherein said user is a user of a personal

number service, and wherein said. outcof’ne deterrhinatio’n is -provid_ed by said user.
30 - : _

6. A method as clairﬁ_'ed__in'claim 5, wherein said out_cbme determination is

‘provided by said user sen_di__ng a signal to the nétwork from the network terminal

~ corresponding to said selected destination terminal number.
e
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The user profile 24 in Figure 2 conprises forty subprofiles 28 respectively
associated with the tinmes 0800, 0815, 0830, etcetera, up to 1745 (only .one
subpr of i | WOPIBR4¥Ng shown for conveni ence). Each subprof i | RCDGBEHEII ses
t wo sets of stores 30 and 32. In th| enbodi nent each set has frve
stores (30-1 to 30- 55, and 32-1 to 32- %) but no hi s
can be used as appropriate. The cont ent’ s”"ml "lmumﬂln
30-5 are, respectively, DTNL, DTN2, N3, a code ¥ epresenti ng an

unknown | ocatjon for the PNU, and the NUL ore 30-5

unused) . Theycont el%t g\eapo{tagrcégmgg ' ‘f'?f“‘S% B’Vq?f@“ said °‘(’§8m‘eeg?)tﬁﬁ'ﬂ'i"ﬁﬁ?‘§/qs
confidence Vars\RdddWy daid Dédr $eaingCH4regiidratiBR dhdt frehUthe hBtwdlk {chinfnal
exanple, DINL is the PNU s hone DTN DTN2 is the PNU s office DTN, and

DTN3 i s the MRUESPQndinghtoaikRelpAted destination terminalrmbsls r epr esent t he

probability of the call being successful at their DTNs, and hence the
sumof the Cvs is 1. The PMS 26 notes the time of day from an
i nternal clod& (notA s‘ramhm as tl‘almed &t sy bhe odmlmmsrﬂotﬂ?nglhstﬂuplsafﬂlmedcﬁangmd
t hen determnstheD sel.ect j.ng tore 30h

h
OV (say o) B PETEYi T SEE0 IR peiterss rialte Ssoonal solf ol P .
destindtivn ERGinaD3upbeses the retri eved DTN2 to the requesting

SCP 16, which t hen commands the associ ated SSP 14 to route, or
connect, the call to DTN2.
10 9. A method as claimed in any one of clalms 4 to 8, wherein said modifying

step compnses decreaslng the respectwe conﬂdence values associated with at
least one of the destination terminal numbers other than said selected destination

terminal number.

15 10. A method as claimed in claim 1; wherein said predetermined event is the
. 'abandonment of said call to said selected destmatlon terminal number before
answer.

11. A method as claimed in claim 10, wherein said modifying step comprises
20 decreasing the respeétive confidence value associated with said selected

destination terminal number.

12. A method as claimed in either claim 10 or claim 11, wherein said |
modifying step comprises increasingj the respective confidence values associated
25 with at least one of the'destination terrhin'al numbers other than said selected

destination terminal number.

13. A uéer profile system in or for a comml'_mic'ations network for determining
.th'e routing of a call for which a user associated with the profile is one of the
30 parties of said call; the systém comprising a first storage means for storing a
plural_ity of destination terminal numbers, a second étora'ge means for storing a
corresponding plurality of fesbective associated confidence values representing the

confidence of the call being successfully answered at the associated destination

|



20 In a first :“ﬁﬂi“!w“im enbodi ment, if the call is answered
at t.he .DIN J! CP 1 6 sends a "call pasNR9%6os03
signal to ?‘Hoglyl'\’/iﬁ% WG‘J L ens the call successful, and if the

call is not answered within a predet eri?ded tij meout the SCP 16 sends a
"call not answered" signal to the PMS 26 whi ch”then deens the call

bandoned and fu PVE 26 25
ana unouccesst HITAR FReRApB T parah B P8 Sop B e < oA tgeigh JHI AP S

"cal ling user ¢ stoon@etpartésttfthe call to select the déstidatien terfinal mumbet hewFibllﬂhe
will have a smart card conta| ning his PN details and the networ

termnal s wil | highest sosfifence  yaluender tusenby nthen HetwWhiks 37 fouking ngad cal{ h&nd
card. To aCCeph\o%lf%kaknﬁe%sFF%dneﬁjettﬁr}hE %E%H?@Acet&ea Elul:!]ei@nlnlneav&dﬂpev@hﬁof a

card and 30 termn sen e detalls back to the PVM5 26. Such an
acceptance 5 cpil dorewrhioh said usemisi ongi pf thet partisaued the call rtegn@dthaat ImSt one of
procedure usin l?e%d verifies the PNU as the person

authorised to 35'84559%%e§3r'f ilence val

14, A system as claimed in claim 13, for use in a perspnal number service
provided by the network, and including means for detecting a call made by said
10 user to the personal number service to provide registration i_nformation in
conn_ectio_n with a destination terminal number and in response to provide a signal
to said modification means to indicate the occurrence of said predetermined call

event.

15 15. . A.system as claimed in claim 13, including call outcome determining
means to determine the outcome of a call to said selected destination terminal
number, and to provide a corresponding outcome signal to said modification

means, said outcome constituting said predetermined call event.

20 16. A 'system as claimed in claim 15, wherein said call outcome determining
means is responsive to the actual or effective answering of said call to said

selected destination terminal number.

17. A system as claimed in claim 16, wherein said maodification means is

25 arranged to increase the confidence value associated with said selected destination
terminal number.

18. A system ,as claimed in either claim 16 or ciaim 17, wherein said
modification means is arranged to decrease the respective confidence values
30 associated with at least one of the destination terminal numbers other than said

. selected .destination terminal number.

Sheet Has Been Rei
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11 Instead of using a smart card the PNU can enter the

rel evant information via the term nal keypad. _ In nore .. .
conpl ex VWO X499 t he PMS 26 can deem a call partially PCEGBIT80X| . An
exanpl e of such a situation is where the Il is answered by a 5 person

other than the PNU, and that person indicates to the service, by voice or

keypress, that any nessage fromthe calling user will be given to the PNU.
The PVS 26, ul®n r gcsysterofs ichaimedfio rchaihi 08, whelietrataid goall utoorne @eeerniininge

call, now updates the nodi rel eva ubprofi| e 28.
If the odf‘%%‘r?es\ﬁﬁ é‘s’s"ﬁc@eé? %’Wgﬁ"ﬁét °g SF'H aé'a?eﬁa'gfe} $‘L8%§t@FHPﬂed
amount ([ er r joermindOnurabét tdfbre! drswidr/Stoasrevide \d @tksp¥nding wbhnddrimérti sighitye

t he sum of the CVs remmi ns at 1, i.e. the subprofile is nornmalised,

and the ef f ectiomogificgtioneeabsi fi cations is progressively reduced with
each new ngdification.: If the call was unsuccessful, the PMS

26 will select the next highest CV
20. A system as claimed in claim 19, wherein said modification means is

responsive to said abandonment signal to decrease the respective confidence value

associated with said'selected' destination términal number. -

10 21. A system as claimed in '_eith'en? claim 19 or claim 20, wherein said
" modification means is responsive to said abandonment signal step to increase the
respective confidence values associated with at least one of the destination

terminal numbers other than said selected destination terminal number.

) O
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and send the corresponding DIN to the relevant SCP 16 for another attenpt
to 1 5, te%#&g”gesi red PNU. In response to the first call pegjcdr/00803
unsuccessf ul’, M5 26 ‘W ll also nodify the profile by decreasing CV2
by the predeterm ned anmount A, and dividing all Cvs by (1 +[err]).

The PMS 26 will also nodify the profile 24 on receipt of registration
information froma PNU, however, such reg ation, per se, is not part of
the 20 present invention. For exanple, uﬁ)se that the PNUis nornally at

honme at 0800, and the subprofile for 0800 has a high CV for the hone
DTN and | ow val ues for all other CVs. Then suppose that the PNU changes
routine, is at his office by 0800, and just after 0800 enters the
appropriate PN identification information at the office DIN. The PMS 26

will nodify the 0800 subprofile 28 by increasing the 25 CV for the office

DTN in the sane manner as descri bedzﬁbg ponding to a
successful call. The puerre ogyiéle nused store 356? ils to be
abl e to respond when [t he PNU r egi sTfer s a OTN not 1yet e degd in the
profile, and similarllySAlt) ~ registrlation is_not parti®f e present
invention. The PMg 29 will Inote the.tipe“of BO of th nEv_le

whi ch| next lows th ),

regi stration, sel e{t hﬁ: sy

\d
| PMS o
16 SCP 26 6 | scP
4 | 4
PROFILE
24
14
- 14

14 . 14 N

] sspP . SSP | ssP SSP

12 12 12 12

12 12 12




wite the new DIN (obtained fromthe calling line identity (CLI) of the

term nal by the PNU, or entered via the keypad if the PNU wi shes .,
to be reqgi &%%9 a terminal different fromthat whi cRCHEBYL03Q ng)
into store 32-5 of the selected

12 subprofile 28, allocate the corresponding CV (CV5) the initial

val ue of unity, wite CV5 into store 30-5 of the selected subprofile
28, and anend CV1 to CV4 to zero, Me ground that at that noment
the PM5 26 has 100% confidence of the P bei ng at that network

termnal. This action of the PVM5 26 in nmaking the 5 registration CV unity
is not limted to registration at a_new network term na but can be

I
applied to a ré‘Q’rL&ati on 48-22 net wdPr t er ni naPOhose ndfter_is al r eady

)

DTN1 DTN2 DTN3 UNKNOWN NULL

cv1 cva Ccv3 cv4 NULL

T T T T




recorded in the profile, instead of increasing the CV by A as described
above, . . o973ee | N this embodiment the subprofile has onpgy/GayfooBed I S
of stores BBYn, %fn but it will be appreciated that a greater nunber
of such pairs of stores can be 10 provided. In a variant,
after the PVM5S 26 has increased the store 32 corresponding to t he
successful call by [err], it does not normalise by dividing all the CVs by
(1 +A), but it decreases each of the other used stores 32 (i.e. not
i ncl udi ng any unused store) by A divided.by the nunber of those other
used stores. This technique keeps 15 th of the CVs constant,
provided that a CV is not allowed to exceed 100% of the sum and that a
CV is not allowed to have a negative val ue. I n other variants,
the PM5 26 does not rely on information fromthe calling user

i ndicating the success or failure of the call (attenpt), but refers to an

i nt ernal set é rules. For exanmple _the first routing to DIN2 nmay
itself be subject ? call 20 diversfion (or follow nme) instrugtion setl up
in the intelligent net in thifs case“t’hirﬁws-pﬂ'n‘d' ng|rul e
provides that if the di i s [ansferead tne € PNU TS deengd
to be currently at thg diversion RNIN, ibut | oriPABM t H—a—prebabit+{ Yy |

;A\




of less than 1. In one of these variants, the PM5 26 increases the CV
associ at ed with the diversion DIN (after naking a new entry in the ..
store 30 i fWPRTRTHAN is not 25 already one of the stored Dﬂ%ﬁhﬁﬂm?ﬂ@
anount A times p, and the remaining val ue (1- p) tinmes Ais added to
Cv4 (the unknown DTN, or location). In another of these vari ants,
instead of assigning all the remaining value to the Cv4, it is shared
anongst the CVs, not including the CV for the diversion DTN

In a variant, not formng part of the Z nt invention, the PV5S 26 does 30
not nodify the profile 24 imredi ately 3& recei pt of a registration, but
records all registrations received up to the tine of the next follow ng
subprofile, applies to the -registrations a weighting function which
prefers nore recent registrations, and nodi fies the profile. In an
alternative, each new registration overwites the

AVENDED SHEET 38
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13 previous registration so that the profile is nodified only in
r-espect , of gﬁéﬁggﬁ%g received registration. YO G8a800803
Figure 1 the 26 resides in the SDS 22, it will be appreci ated t hat
alternatively the profile managenment functionality can be provided 5
within the SCP 16, and the profiles 24 can be contained within a service

dat abase function associated with the SCP 1 6 (at a higher
hierarchical level in the intelligent network 10). Furthernore, if
required, the period covered by the prof Bfgan be twenty four hours,
and it will be appreciated that the peri vered by a subprofile can

be nore or less than fifteen m nutes dependi ng upon the anmount of

50
'RECEIVE PN CALL
l 52
SELECT DTN %
¢' 54
" ROUTE CALL
56 Y |
TOTAL OR PARTIAL
_ _ -SUCCESS
- DETERMINE
. CALL OUTCOME
YES

SELECT
NEXT DTN?

NO SUCCESS

MODIFY PROTOCOL e

4 62
END / |




10 menory in the SDS 22, and that it is not necessary for all the
subprofiles to cover t he sane period. In another . ., ..
enbodi nent W89 esent invention shown in Figure 3, a PCT/GBIY/QN8E3
autonatic branch exchange (PABX) 34 is connected to a public

t el ecommuni cati ons network 36 capable of providing CLI to a destination
termnal 1 5 on call set-up (e.g. an integrated services digital network
or the intelligent network of Fi g@r 1) and conprises a set of
custoner profiles 38 (each custoner profiTe being simlar in structure
to a subprofile 28 ggit being source-associ ated i nstead of

destination-associ ated), a departnent profile 39 (simlar to a

PNU- associ at ed ofile 24) and a PM5 40 (simlar to PM5 26). 20

The PABX 34 provides RE@EWE‘@BS‘?@M?W eApy tjiplicity of termnals in
various departnentslof a deparfneptal sfore , hereinafter referred to as
shop 42, and thus constitut a private network as is known in the art.
The term nal s of a departnen¥ are arranged for83yroup pickup.

The departnent profile 8 is as gt ed with an accgunts departnment of 25
shop 42, and its functi oRwT| be destwbed | ater “AS Shoywn i n
Figure 4, each custongs~profil é&kiconpri Set s &OBT.ALN gres 4fi-1 to
44-5 and 46-1 to 46-5 Ysiun | PRESENTSr es )| SUSTOMER'S 47

contai ning the customer's 5eNO St or ey 44TELEBHONE NQnt af n,

SELECT DEPT
FROM PROFILE

70 v

\\_| ROUTE CALL

v
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* THE DESIRED
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respectively, the PABX extension numbers of the account s"”d'e@artn?'rit_;;:t:he
sports 30 departnent, the conputer departnment, the househol d departirent,

and the swit chboard, and stores 46-1 to 46-5 contain associ ated GVS,
CVvl to CV5. In reality shop 42 woul d havd many nore departnments, and
the stores 44 and 46 woul d be correspondingly larger, but this
~description will be limted to the fivecaLL ROUTING

14 naned departnents and it will be appreciated that the PVMs 40 and
the stores 44 and 46 can readily be nodified to handle nore
departnents. st hi dj the.a : .S _not
Iogat ed at the site o?h's mva}t'ﬁ’g rgﬁg%b%zhg‘j{&it'ggloéc%ﬁ %lg}p %érr?o e fhgﬁ%%fa W%{ks'

di stributed accanthipartiouisely, Gut inotvéxiclisively, to a method and a system for managing a
b user profile for uée in a personal number service.

It has been proposed to provide a personal number service in which users
of the service (personal number users (PNUs)) have a personal number (PN) and
wherein a call made to a PNU by dialling the PN will be routed by the network to
the network destination terminal at which the PNU has indicated that he (or she,

10 but conventionally referred to as a male hereinafter) wants to receive his PN calls.

A simple Personal Numbering service known as “CallMe” (trade mark) is |
provided by VODAFONE GROUP PUBLIC LIMITED COMPANY, referred to as a
service provider or service operator, in which a PNU is given a PN, and it is the
PNU’s responsibility to register with the service provider his identity in association

15 .with the network terminal at which he wishes to be reached. This is done by the
PNU making a call to the CallMe service, entering his PN, a security personal
identification number (PIN) and the relevant destination terminal number {DTN),
also referred to as the telephone number. This procedure is known as user
registration.

20 Another personal numbering service known as “Personal Assistant” (trade
mark) has been announced by Telecom Securicor Cellular Radio Limited, trading as
Celinet. In this service, a PNU. has a.user-associated profile which is personal to
him and by means of answering a questionnaire he can predetermine a number of_
periods in the day and respective destination terminal numbers to which incoming

25 calls to that user’'s network terminal are to be diverted by the network. For
example, the PNU may have defined his profile for a weekday pattern of 0730 to
0830 Divert to voice messaging service (e.g. Voicebank (trade mark)}, 0830 to
1830 Accept calls to office telephone number, 1830 to 19230 Divert to voice
messaging service, and 1930 to 2100 Accept calls to home telephone number.

) 30_ _ When the PNU defines his profile in the CallMe service, he prioritises the

; destination terminal numbers so that when attempting to locate the PNU the

service will try the destination terminal number designated by the PNU for that

P———
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5 people at a first ofche wor k rmrnl ngs part tinme and people at a . .’

Separate office wor k af t er noons part tinme. » The"PM5 40 is
connected to an accounts dat abase (AD) 48 of the shop -+42, and is
arranged to interrogate it at intervals, fo2 exanple at 2200 each wor ki ng
day. 10 Suppose that a custorrer has just bought a conputer, and

t hat the ?ét?odongrtql tﬁgdng 2 A e acc W trt‘t"éth r&%@pﬁe ¢ ??he other

accounts departhent W JeTATS t omer and

t he purchase idéstingtion wnﬁtﬁial naftbetdiix the proﬂ‘té)irt thedrcardat ofngriaaye when t he

account is to be se_;, %ﬁt he custorrer l et this be one week | %Gelg hhan
e £ PRI

the date of purchas ESOPRISASBISTRST SCPYUCE CERNUNCRRFIXITY §MaNass Jpet

“AD 48 that theggidrd diQWabaf RSB, rnejcrﬁzt PO HaQ qdnkMHoMe E4thf, ERE wnll continue
accesses the profiles in accordance with the custoner identity, an

nodi fies th& to be cgsnented tg the oltff'¢%t¢|ﬁpmor"d@ﬁtﬂ§ @i ehanga thﬂtnéfafrt'at thge PNGK
ru! es.. will havér QS %?Jﬁly %rﬂept(aé ARt tnglné\/%och%s% rgal%%?y \M&%dﬁrer Uase

whi ch is based prem se hat I kel'y 1o
seeki ng advi cebejoracer n| ng the 20 conputer (its set-up and operatlon) in

w0 7' et o 10k SR S A i I XTI o d G4
-+ [err]), i.e.of @aletdraafdngr (3¢ catudrgyedi M |gilority drdat ahdses i Hekhdvod sitmple
PRU 10 registration arrangement, an automatic registration arrangement wherein the user
possesses an identification card carrying identity information. When the user
comes within range of a sensor in a telephone, the sensor receives signals from
the card and passes the iden_tity information to a device, aiso in the telephone,
which generates a log-on message containing the identity information and sends it
15 to the service operator. When the user moves out of range, the sensor causes the
device to generate and send a log-off message. If the user is currently registered at
a telephone, a call for the user is routed to that telephone, but if the user is not
currently registered at any telephone then a call for the user is routed to the user's
mobile telephone, which, in known manner, is the first choice destination for
20 routing calls to the user. _
DE-A-4 420 462 also discloses an arrangement for an officé environment,
in which a plurality of telephones, each having a sensor but not having a device for
generating and sending messages, are connected in series such that a call to a
user is always sent to the first telephone of the series, and each telephone
25 automatically routes the call to the next telephone in the series unless automatic
routing is overridden by the user being currently sens_ed at a telephone. This
arrangement avoids the use of a user profile containing a sequence of numbers.
The switching system for the office only knows the number of the first telephone
of the series.
30 EP-A-O 637 159 discloses an arrangement in which, if the user has
. authorised a call sequencing feature in connection with a set of call forwarding
nur_g___ggg which the user has ranked in order of priority, a caller receives an

announcement that call sequencing is available. Thus, in the event that the caller
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si tuati on. -Each different type of product has a respective
[’err]. In the exanple given of 25 g conputer, [err] would have a hi gh-
val ue representing the likelihood that the _ . customer would need --

assistance in setting up the conputer and gétting the appl i cations

prograns to run. For a product not involving any nechani sm or '

el ectrical /el eglshgdits mRakd _§_not|ﬁil4ﬁ§ggﬁlp@ tng:\éftrtactttn?eL}ségl' WeePkailify Eéﬁ%ﬁlﬁge@aﬁl

low - representing the like that aftersa assl st anc _
sought only i fforwardsm nymben.the vallee kewsibtcpdent! #"hend usé¢ emrengensere regoks ibyg

this to the re%?ks/iﬁggal%a,|bt>9dcﬁggEé%‘edgéayzfgpﬁay%%ﬁﬁb%g%rq s of [err] for the

range of produc 0 §°t°ﬂe adm ni stration
function using its ONMD-AfaZ10946@sdidelbsesObn Wiithgatic call distributor {ACD) in which
15 5 telephony information, e.g. the Basic Rate Interfaée and the Dialled Number
Identification Service of a call incoming to the ACD, is used to select one of a
number of application programs (sales, service, support), each having a respective
set of agents. Selection of an application program may alsd involve the area code
of the calling number. The ACD maintains a set of performance data (statistics) on
10 the agents, which is used in selecting an agent to answer the call. In one example,
the total sales made by each agent is monitored and a call is directed to the agent
who has made the most sales in given period. In other examples, the average time
spent by each agent per call is monitored and a call is directed to the agent having
the lowest (or highest) average time values. Other quantitative agent selection
15 values, not necessarily criteria relating to the performance of the agents, can be
used to decide to which of the available agents a call is to be routed, including an
assigned agent performance ranking, and the amount of time that an agent has
béen ready to receive a call. The selection values can be chosen so as to guarantee
that a new agent is not receiving tbo many calls, even if he might be achieving
20 high total sales or low ﬁmes per call.
in the above known arrangements having profiles, an\j updating of the
profile is on the basis of prior knowledge of the called user's intended or actual
new location, either declared to the service provider via a profile change procedure
or known to the service provider via a registration process. This requires a positive
25 action by the called user, and any failure in this will result in a mismatch between
the profile and the terminal to which the cailed user wishes an incoming call to be
delivered. Such failures can be, for example, the called user forgetting to initiate
the profile change procedure or the registration process, or not carrying the above-
mentioned identification card, or a failure of the identification card sensing system.
30 According to a first aspect of the present invention there is provided a
- method of managing a user profile system comprising a plurality of user-associated
pro_\_‘__i_l_eTs,_ each profile ‘storing for a respective associated user a plurality of

destination terminal numbers, the user profile system being for use for determining
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trade associations' data‘en product: rel I ab| lity, or may be set i.ni‘any ot her

sui tabl e manner . For -t hi s: exanpl e..of. a conput €r.,. :suppose
t hat the customer has not nade any recent purchases and has .not'..”
recently been sent an account. Thus, just préor 5 to the purchase of the
conputer, CVl, CV2, and Cv4 wi II have | ow vaI ues , and CV5 w II have a
hi gh val ue, rep esent.i ng t he ood th next call fromt
customer will Q¢ rﬁgt'f‘% %rﬂj@&t“f’Br §p8?§ ?' “ﬂ'%%hrat ?ﬁéﬂtremﬁCtWIﬁssﬂ‘é'éffdt Ys¥Ye
rout ed t 0 dsBBcistiidt WHPOAr SaidNghofilee & Ve s A GHptied of NéHid rdall, The matHéd
of [err] will be such t hat upon nodification of the proflle by PMS
.40, CV3 will ncﬁﬁ"ﬁe'stﬂﬂetmlsg%?f €Vv. 10 . Suppose now t hat the

customer has been unsé'f&ﬁl‘?gss'i'\%adhno?es%fd e rcffﬂfsn are :fegﬂpé't nﬂQEndenvaluel in

gettlngthe prograns to run, and nakes a telephone ca singl e
publ i shed teﬁepﬂseqeammberth oéacthhe»fsiimqb déstination dermiral sawhbesst @pslal respective
assi stance fromth ter ar.t rk 3 eracts vmtht

oot omar e 1 of QshBfe VNS T ERALhITAG codffer 8BS cdff 1o ST Ynhing

5 custoner haa:om%pdarmﬁg(etb atheetasesdiatedi \deeyndtioic t tefrhinkhomumber "@lll have a

Wt hhel d", deliyers the CLI when connecting the call to the PABX
34. p’edﬁ?ﬁ"‘?’ 2818 %onds to recei pt of the CLI to access the
custoner's selecting, for use by the network in routing said call, a destination terminal

10 number from the said profile on the basis of the highest confidence value;
modifying at least one of said respective confidence values of the said
profile on the basis of the actual outcome of a call routed to the destination
terminal corresponding to the selected destination terminal number.
The present invention dynamically manages the confidence values of the
15 profile on the basis of the actual ou.tcome of calls, and this obviates the need of
the user to take any updaﬁng action as is performed in the above prior disclosures
and thus. avoids any mismatch arising from the failure of the user-initiated update
process. The confidence values are dynamically controlled and follow, in one
application, the movement behaviour of a PNU (the profile in this case being called
20 user-associated), or, in another application, the enquiry behaviour of, say, an
account-holding customer of a department store (the profile in this case being
calling user-associated). '
Thus, for a called user-associated user profile system, PNUs are not
required by the service provider to supply new questionnaires, or to amend their
25 existing questionnaires, to take into account any relatively long term change in
their pattern of movement. Indeed, a PNU need not supply an initial questionnaire,
because the profile system modifies the confidence values of the PNU's profile on .
a call-by-call basis and can generate these confidence values from actual call
outcomes. This modification is, in one form, fully autdmatic, requiring no action by
.30. the PNU, by deeming any answer at the corresponding destination terminal to have
reached the PNU successfully, and is, in another form, semi-automatic, requiring
th_gigecson who answers the call to indicate the outcome, namely whether the call

was answered by the PNU, or on behalf of the PNU.
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profile 38 by matching the CLI with the tel ephone nunber i'n store 47,

det erm ne that CV3 is the hi ghe}'st" CV, read the.correspuandi ng.store
44-3, and route the call 20 to the conputer .department.tel ephone.group;
where it will be answered by one of thebassi stants in that departnent.

In variants, the PM5 40 is associated with a data collection function (not

hown) for requestin v cust oner .t
tsef)ep%one q nunbe%ﬁ%toh Fgé\’/nedn'%bg’f'h 3 ﬁ%‘ %é’f%rn%srsog'a{égrﬁeﬁeﬂrgﬁSrsyﬂ%" a
term nal from whallerh fbhexe&ﬁplecalensxﬁarer Io$ drdepargméntal swkd,, isirfotNeguirdd {oSQDbply _

term nal capabl e of. gviding a CLI the network. Wen the PMS 40
recogni ses thatUPQﬂt"PGE SYRMGIREe the éﬁ?"@hé‘%e‘f‘mq( to suppbe &Nk Jpitieh informeation,

CLI, it invokegirR@ MNSHRRESRRAEMS mnhaaapﬁ@cbo,ﬁmhb@%meson a ﬁn' @J.'éaﬂr Bhsis

(SAP not shown) of the data collection function to ask the ca
provi de hi s Dwiroe g peisemeueibie gafls ias dmnamchb\c@lumpempn rwmmensmpdzcne cithe

i et O 80 HE ol ot Rl L B G BB Bl o,

a tel ephone nufieation of the lseordae.g. ecuppart ifamctfoaci | ity passes this to the PMS

40 which uses it to | 09 a%ly, wﬁ'\en salé ?es%\égtrl]\}e gsl’ls%gggee u errsm;ar(-:I called users and said
predetermined outcome is the answering of said call by .a person at said

10 corresponding destination, the rhodifying step comprises the substeps of
determining, on the basis of the actual outcome of a call routed to the destination
terminal corresponding to the selected destination terminal number, a measure of
the achievement of said predetermined outcome; and changing said at least one of
said respective confidence values on the basis of said determined measure.

15 Alternatively, when sa-id respective associated users are called users and
when said predetermined outcome is the answering of said call by the called user
at said corresponding destination terminal, the modifying step comprises the
substeps of determining, on the basis of information indicative of said actual
outcome provided by a person answering a call routed to said corresponding

20 destination terminal, a measure of “the achievement of said predetermined
outcome, and changing said at least one of said respective confidence values on
the basis of said determined measure. In this case, the information may be
indicative of the call having been answered on behalf of the called user.

Said determined measure may be representative of at least partial

25 achievement of said predetermined outcome, and said changing substep comprise
increasing the confidence value associated with said selected destination terminal
number. Additionally, or alternétively, said changing substep com'prises decreasing
the respective confidence values associated with at least one of the destination
terminal numbers other than said selected destination terminal number.

.30 Preferably, when abandonment of said call to said corresponding

' destination terminal before answer constitutes non-achievement of said

predetermmed outcome, said changing substep comprises decreasing the
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16 : In a varjant, the customer profile is assomated w th-the

custoner's account nunber |nsteaa of his tel ephone nunber- “and -t he
custoner will al way s need to enter his -account nunber.-
When the custoner's call is answered by the &onputer departnent, the 5

assistant will provi de assi stance as appropri ate. If the assi stant t hi nks
it very likely obl em w t

sol ved by t he SEBeEPYncoRTE VeRE Sarholie Wil o oo ol RN fatrina
probl em and t heuatbeér.ce given, it vvoul d be better for the custorrer to
have any further quer] es dealt W th him then he

customer his extensi 6rETRAMerWBE SRi% ’?ﬁ?@c"(&‘(%laé?ﬂﬁ‘at@éd}/sééﬁ Iareh%ﬁﬁY'B? rYsers- yfor

10 should t hee@@ledg%"filegethé NstoPdeS &%ﬁﬁatlémete%ﬁ{fapnﬁfmﬁergeéie Catdsbeigtdd \bfi’h
routed by the 34 to that assistant's tel ephone, w thout invoking

operation of5 t nespRRtivedifferent funetionseofzasealled aiser, cmessaithpregdptesmined-ousgoraajs a
other assi st amrnasccﬁ)geméérplfhéqm%[m slaﬁght by an enquiring calling user and the function

associated with the selected destination terminal number, the modifying step
comprises the substeps of determining by a person answering said call at said
corresponding destinétion terminal the likelihood that the calling user will not need

10_ to make a further call to that function, sai.d determination constituting said actual
outcome, and c'h'an'gin"g said at least one of said respective confidence values on
th.e basis of said actual outcome.

In this latter case, i.e. when said respective associated users are calling
useré, said changing substep preferably comprises- decreasing the respective

16 confidence value associated with said selected destination terminal number, and
more preferably comprises increasing the respective confidence values associated
with at least one of the destination terminal numbers other than said selected
destination terminal number.

Other than when the calling user abandons the call, preferably said actual

20 outcome is provided by sending a signal to the user profile system from said
corresponding destination terminal.

According to a second aspect of the present invention there is provided a
user profile system for determining the routing in a network of a call for which a
user associated with a profile of the system is one of the parties of said call; the

25 user profile system comprising:

a plurality of user-associated profiles, each profile being arranged for
association with a respective user and comprising a respective first storage means
for storing a plurality of destination terminal numbers, and a respective second
storage means for storing a corresponding plurality of associated confidence values

.30 . representing the respective confidences that calls to the destination terminals

. corresponding to said destination terminal numbers will have a predetermined

outcome;
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Wi il provide to the PVB 40 |nformat|en on his op| ni on of - the outcome

(‘success) of his dealing with the custoner's query, expressed as an
aut come probability (op). 1 5 The aSsistant will key a code i ncl udi ng-a
nunber selected fromO, 2, 4, 6, 8 and 1, 7 and in this case suppose
that he selects the number 2 to represent his high opinion t hat the
custoner wll call | . an outcone robablllt of 0.2, |ow success).
The PVB 40 wil | nodutqiﬁcttt? ’Eﬁﬁ’tsorﬁéﬁ’@’bs"ﬁrt?f hecoqeyirrgnes eéémﬁ fomwhiohssaid) user

-an anount [erri &b@&hﬁ/@an@%%fttﬂ@'&ﬁl hy 'sgl'eegfraH tﬁekkﬁoﬁgsasgb{cxﬁtjeﬁ wiQIP sL*asz]e)

In a variant, the 20 PM5 40 decreases the by an anount [err] tinmes op,
and i ncreases f8r uspbyehe ®ggwork in rogting Ealdm)l thierdestinatioh tehwnde'wnltt;ertﬁamng
nunber of tho In an alternative situation,

suppose that t e a@.%l s?}eﬁ?d% Fvg{feeéat?tat he has successful ly dealt W th

the custonef' s quer ymadificati®s mWseafmrgbdtﬂmenmdﬁt/omreatso one ofnesid ﬁe@pédtﬂ@
the conputer depart nent a n this_case th assi sta ent er

t he code i ncl fd’pﬁae?%e Vﬁﬂgﬁbé’rn 1:’f’et Basit &f (FE? it eﬂ”t%%?:é’gssavgaﬁa” t"h‘é‘eﬁ’l\?B e
will res pcuuitnbynd}eferrml BGrrééiﬁnGM% tb)/thé QElebteld dedtina®sh rthaM3mber. Zer 0)
and dividing all CVs (1- [err]), in a variant increasing the
other CVs by an equdl "SW der f'%*‘r Y‘ﬂhe“ said respective asspgiaten) useescaneptaliedusense

conput er pur chagewhéh 8aid\redilefhined BRE@d 2ethe ans%ﬁﬁb‘ B¥isBd dAlS alpefsontfte
date of despatch of the account to the custoner I n
said corresponding destination, preferably said modification means is constituted

by means arranged to determine, on-the basis of the actual outcome of said call

routed to the destination terminal corresponding to the selected destination

terminal number, a measure of the achievement of said predetermined outcome,

and means arranged to change said at least one of said respective confidence
15 values on the basis of said determined measure.

Alternatively, in a system for use when said respective associated users
are calling users and, for each profile, the stored destination terminal numbers are
associated with respective different functions of a called user, and said
predetermined outcome is a match between the function sought by an enquiring

20 calling user and the function associated with the selected destination terminal
number, preferably said modification means is constituted by mearis arranged t'o'
receive a signal indicative of the likelihood that the calling user will not need to
make a further call to that function and to provide in response thereto said
determined measure, and means arranged to change said at least one of said

25 respective confidence values on the baeis of said determined measure.

In this alternative system, preferably said changing means is arranged to
decrease the respective confidence value associated with said selected destination
terminal number. '

Preferably, said changing means is also arranged to increase the respective

30 confidence values associated with at least one of the destination terminal numbers
other than said selet:ted destination terminal number.

-=—INn a system of this second aspect of the present invention, for use when

said respective associated users are called users and when said predetermined
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30" accordance.with a set of rules fér processing CVis, makes an.entry in a

di ary 50 for 7 day's tinme foll owéd'by thirty daily-entries-to-nodify

t he custonmer's profile. When the-first diary eatry matures, the PMS 40
nodi fies the corresponding profile by imcreasing the Cv1 by an anount
[err] and decreasing the other four CVs by [err]

17 divided by four. In a variant, the PM5 40 increases CV1 by [er%‘
and then divi destcgme is the prewening i seid ¢alf bivr the. calledpsar Fesaig nogespending

that CVl1 is nohemitiﬁh?grelp&gﬂkﬁhlé n*?ﬁ@t‘{i]ﬁcfg'?ioaimear%tis%h%ui#@beﬁaﬂg‘%Frahﬁed to

expected to recelve hi's accou e ordinary course o
determine, on the basis of information indicative of said actual outcome provided

by a person answering a call routed to said corresponding destination terminal, a

5 measure of the achievement of said predetermined outcome, and means arranged

to change said at least one of said respective confidence values on the basis of
séid determined measure.

. Preferably, in a system as defined in the preceding paragraph, said

determining means is arranged to respond to receipt of information indicative of

10 the call having been answered on behalf of the called user, to provide a said

determined measure corresponding to partial achievement of said predetermined

outcome.

Preferably, in a system of this second aspect of the present invention, said
changing means is arranged to increase the confidence vaiue associated with said

15 selected destination terminal number in response to a said determined measure
representative of at least partial achievement of said predetermined outcome.

More preferably, in a system of this second aspect of the present
invention, said changing means is arranged to decrease the respective confidence
values associated with at least one of the destination terminai numbers other than

20 said selected destination terminal number in response to a said determined
" measure representative of at least partial achievement of said predetermined
outcome.

In a system of this second aspect of the present invention, for use when

~ said respective associated users are called users and when said predetermined
25 outcome is the answering of said call by the called user at said corresponding
destination, more preferably said determining means is responsive to the
abandonment of said call to said corresponding destination terminal before answer
to provide a determined measure corresponding to non-achievement of said
predetermined outcome, and said changing means is arranged to decrease the

30 -confidence value associated with said selected destination terminal number.
Specific embodiments of the present invention will now be described by

way,.of example with reference to the drawings in which:-
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t he postal service, and the above 7 day deI ay neans that t'he modi.fi cation
i's made 5 after the end of trading on’'the day of despatch:of, the_ account.

As-each subsequent diary entry matures, the PM5 40 accésses.the IR
correspondi ng profile and decreases the CVlgby the anount (CV1 tines k)
wher e kK is preferably 0.2, but may be any other suitable value. The PMS

40 al so divi des CVs by (1 -_CV1l. k). In this manner the decreasing
CV1 reflects the pro%&ﬁ'iel i t?h‘i‘ds 2 Hfist ifrnef dhe tRSRERNt higyenkan eithediedg ireray

concer ni ng hi scafentiBhal itelifatt hdtirk; then it is becomng less likely
that he will do so in the inmediate future. The sane principle

of decreasing the CFigienh2tshewscthe steuctprsl ptd tsertsubprofile of ke e@mdiriatt of
exanpl e for thg, camputer purchase the CV3 could be decreased froma
short tine afte? the purchase date to reflect the likelihood that if the 1

5 custoner Bas not y@Egulead shgweohd eecond Hoirheofc g Wredent tinedntdvd wilbbdRat in
have a problemthereafter. In the sane way, the PVM5 26 of the .
embodi ment of FHSHUPE’ Rremises EQUIRMRAt v the Cvs with tine, for exanple this

woul d be useful wherriguBMshals the sti@dtufEH § LBEESFOHRY offtHe Wb dditiBn Fi%br%
profile is required to indicate | ess confidence that he Is sti atl the

network terminal of the last registration. 20 I f the custoner

mekes a call to the shoR st2hdRENKE %&h% sod shb18tl?ecg§éjr?{lor$ %f the eg%%?ﬁent of

query, for exanple the account may not show a di sc

sal es assi 3Parftigurerle @3PS 40 accesses the custoner's profile 38 f| nds that

Cvl Figure 6 shows the method steps of the operation of the embodiment of
Figure 3.

In Figure 1 there is shown a conventional intelligent network 10

comprising network terminal.s 12, service switching points (SSPs) 14, service
15 control points (SCPs) 16 with associated intelligent peripherals -(IPs) 18, and a
service management system (SMS) 20. In addition, the network 10 includes a
specialised database system (SDS) 22 connected to each SCP 16 and to the SMS
20.
In this description, the terms “telephone” and “terminal” are used
20 interchaﬁgeably.

In accordance with the present invention, the SDS 22 contains respective
user profiles 24 for users of a pérsonal numbering service (PNS), and a. profile
management system (PMS) 26 which will be described in detail later. .

When a calling user Wishes to make a call to a personal number user ~

25 (PNU), the call is originated in the conventional manner at one of the network
terminals 12, hereinafter referred to és the source terminal, by the calling user
requesting service and dialling the personal number (PN) of the desired PNU,

The call request details are received at the associated SSP 14 and routed
to its associated SCP 16, which in turn makes a request of the SDS 22 for the

30 -current actual destination terminal number (DTN) corresponding to the PN. The
PMS 26 in the SDS 22 responds to the request from the SCP 16 to interrogate the
usec-profile corresponding to the received PN, and to determine a DTN for the SDS
22 to pass back to t_l'.n_a SCP 16 for completion of the call.

n»‘.’:
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has the highest val ue, and det erm nes- t-hat the call nust~be extended to the
accounts department. The PM5 40 now accesses the accounts ~.depart.n:ent‘. -
profile 25 39 and its subprofile for the current time of ‘day, fi.nds.t.he

hi ghest CV, and connects the call to thdOcorrespondi ng group nunber.

The PMS 40 manages.t he profile 39 in response to regiftrations byff_

eople at the two se ' P s ot her. S, t hough_an office
a/oulod normal |y be un@ﬁﬁde r?)&%fllggath{f%urﬁDzr%?rH%r’.ses ogiyfsugpf?gﬁessoas\ﬂfsﬁ?&ﬂ"?%
wor k a nor ni ng asaediatedt with the tineer080M O$EF) 0880 PMzetétal3dpnaNages (ohk one

o i cor "0 SpRbild 2B ERe Angh 5 oA E n back FOBE He PReCaperisas BHo
of the ..  netwetoflétorearBD bid B! 1ri tHid BbbBifheAPBadR sef REs AL WS [RERIY D).
call r equest5 d%t, %nd 32-1 to 32-5), but more or fewer than this can be used as appropriate.
The contents of stores 30-1 to 30-5 are, respectively, DTN1, DTN2,
DTN3, a code representing an unknown location for the PNU, and the NULL value
(store 30-5 being unused). The contents of stores 32-1 to 32-5 ére,
correspondingly, confidence value {CV) 1, CV2, CV3, CV4 and the NULL value. In
10 this example, DTN1 is the PNU’s home DTN, DTN2 is the PNU’s office DTN, and
DTNS is the PNU's lunch break DTN.
- The CVs represent the probability of the call being successful at their
DTNs, and hence the sum of the CVs is 1.
The PMS 26 notes the time of day from an internal clock (not shown),
15 selects the corresponding subprofile 28 and then determines the DTN by selecting
the store 30 having the highest CV (say CV2) and retrieving the DTN (DTN2) from
the associated store 32. '

The SDS 202 passes the retrieved DTN2 to the requesting SCP 16, which
then commands the associated SSP 14 to route, or connect, the call to DTN2.

20 In a first variant of this embodiment, if the call is answered at the DTN2
terminal the relevant SCP 16 sends a “call answered” signal to the PMS 26 which
then deems the call successful, and if the call is not answered within a
predetermined timeout the SCP 16 sends a “call not answered” signal to the PMS_
26 which then deems the call abandoned and unsuccessful. The PMS 26 also

25 notes the call as abandoned énd unsuccessful in the event that it receives from the
SCP 16 a “calling user disconnect” signal. _

In other variants, the PN.U will have a smart card containing his PN details
and the network terminals will have a swipe {or insertion) mechanism for reading
the card. To accept a call at a destination terminal the PNU will swipe his card and

30 the terminal will send the details back to the PMS 26. Such an acéeptance

. 'prccedure is in principle the same as a registration procedure using the smart card,

and verifies the PNU as the person authorised to accept the call.

Hoen e .
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18 relating to a called PNU in-: step 50, and responds in step 52 by
accessing the correspondi ng prof~| le and sel ecti ng: t he: DFN-havi ng the
hi ghest confi dence val ue. In step 54, the selected -DINi's passed-{0
the relevant SCP 16 and the call is roultd to the correspondi ng
network term nal. 5 In step 56, the SDS 22 receives an

| ndi cation of the cal| outco sm%g r‘gglttc%w?h BRWeart BGerth 19 g\(%t%lt”l m%rm\?l\f?%

determ nation of the outcone N0 GCcass
PNU i s not at thiattheaaemané Keqpam nal) the SDS 22 pr oceeds to nodify the

corresponding profile in step 58 and to check at whet her tq
proceed to make the nlf%(ME EOMPY vafiagisepthso Pd\égeﬁ% ] fep AoCabrRrartigly

attenpts are tOsk&eaBRie, waaﬁemlf %utshlass&&%msvwﬂapyvthé caiMlis faHE\Pv@?erd by a
sel ections can be nmade or ﬁ allow only a predeterm ned nunber of

attenpts, thén person otherjihendhe 2nd thasppebsan indicatesptathepesriices by voice or

further sel ect | Qé\{p}rg'?sn tﬁﬁearweﬂ'nggﬁ%ge from rtﬁé U ﬁ'ﬁg EQer%ﬁ%eﬁ\éerbﬁJhe PNU. I f

at step 56 the cone 1s success, exanpl e answers 1 5
the call and th| s i nf dherBMS26i @pqmrmeldedf thue mhwn&ﬁsnzmicath@ntherwtmmoﬂthe

D 0GR ¢ orfaR e Thaelds (a9, Rl HEEH BRI o

profile reflect suﬁcbmeumerat siddeyst theh €2 igdhéreased by a predetermlned amount (A),

10 and all the CVs are divided by (1 +A). In this way, the sum of the CVs remains at

1, i.e. the subprofile is normalised, and the effect of previous modifications is
progressively reduced with each new modification.

If the call was unsuccessful, the PMS 26 will select the next highest CV

and send the corresponding DTN to the relevant SCP 16 for another attempt to

15 reach the desired PNU. In response to the first call be'ing unsuccessful, the PMS 26

will also modify the profile by decreasing CV2 by the predetermined amount A, and

dividing all CVs by (1 +4). -

The PMS 26 will also modify the profile 24 on receipt of registration

information from a PNU, hovyever, such registration, per se, is not part of the

20 present invention. For example, suppose that the PNU is normally at home at

0800, and the subprofile for 0800 has a high CV for the hon;ie DTN and low values

for all other CVs. Then suppose that the PNU changes routine, is at his office by

0800, and just after 0800 enters the appropriate PN identification information at.

the office DTN. The PMS 26 will modify the 0800 subprofile 28 by increasing the

25 CV for the office DTN in the same manner as described above for responding to a

successful call.

The purpose of the unused store 32-5 is to be able to respond when the

PNU registers at a DTN n.ot vet recorded in the profile, and similarly such

registration is not part of the present invention. The PMS 26 will note the time of

--30- day of the new registration, select the subprofile 28 which next follows that time,

wtité the new DTN (obtained from the calling line identity (CLl) of the terminal

used-by the PNU, or entered via the keypad if the PNU wishes to be regisiered ata

terminal different from that which he is using) into store 32-5 of the selected
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al t hough answered, has reached the dESIFed PNU. If desired, step- 56 can

have only one type of success determ nation, i.e.:if the cal k- -
answered, then it is 20 successful. : l'n Fi gure- 6, vvh|~eh “shows
the method steps of the operation of the SD32 35, a custonmer's call is.
received in step 64, and the PM5 40 checks in step 66 whet her the

public network h degd the CLI. If the |, .s-present. the . .
respective custy %BF Fgoﬁaée 5’&%8%’§%?°GQ1“H%Y Hé?/éﬁheaw ig H’@n’gh%fp”"'ty' write
depart ment 25 Mhr&g stbve 30- Shﬁ&he eetaticdaueprofind e, iansd smleﬁcmdl to ovutbeero,
profile in step 68. In step t he extensi on nunber %roup nunber
if the depart et teagroxpe éhatrﬁérrheh@omentém EVZ aﬁ)hqss1%és%wf 8neeel theahiNy4

whi ch routes theidd'GRMHE Aédork Oterffhal. Th%elaﬁﬁéﬁ%fe)iﬁ@WQnZS m malT]ng the
Upon answering the call, an assistant will first ascertain whether the call

30 has been Bouesgigtration K& deipais nehlimited ite eegibyatidre at agteynreetweorkstegpinaR . butf
the cal l hacsa Qé aBS?& Eoogt :%8 ttr%trgn%tdg e{wgrk ?e?%rga%dset m?rptbérnlss ?e%dy

the assistant wl' rans
recorded in the profile, instead of increasing the CV by A, as described above.

in this embodiment the subprofile has only five pairs of stores 30-n, 32-n,

but it will be appreciated that a greater number of such pairs of stores can be
10 provided.

In a variant, after the PMS 26 has increased the store 32 corresponding to
the successful call by A, it does not normalise by dividing all the CVs by (1 +A),
but it decreases each of the.other used stores 32 (i.e. not including any unused
store) by A divided by the number of those other used stores. This technique keeps

15 the sum of the CVs constant, provided that a CV is not allowed to exceed 100%
of the sum, and that a CV is not ‘allowed to have a negative value.

In other variants, the PMS 26 does not rely on information from the calling
user indicating the success or failure of the call (attempt), but refers to an internal
set of rules. For example, the first routing to DTN2 may itself be subject to a call

20 diversion (or follow me) instruction set up in the intelligent network, and in this
case the corresponding rule provides that if the diverted call is énsWered then the
PNU is deemed to be currently at the diversion DTN, but only with a probability p |
of less than 1. In one of these variants, the PMS 26 increases the CV associated
with the diversion DTN (after making a new entry in the store 30 if this. DTN is not

25 aiready one of the stored DTNs) by the amount A times p, and the remaining value
{1- p) times A is added to CV4 (the unknown DTN, or location). In another of these
variants, instead of assigning all the remaining value to the CV4, it is shared
amongst the CVs, not including the CV for the diversion DTN. .

In a variant, not forming part of the present invention, the PMS 26 does

30 ' not modify the profile 24 immediately upon receipt of a registration, but records all
registrations received up to the time of the next following subprofile, applies to the
registrations a weighting function which prefers more recent régistrations, and

modifies the profile. In an alternative, each new registration overwrites the

AMENDED SHEET
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19 After the-call has been touted, or transferred, to the
desired depart nent, and the enquiry dealt with, the respecti v’e~as_-5| st ant
will in step 76 provide a val ue of out cone- probability to the RVS 40
which will then proceed to nodify the . prvBocol in step 78 and then end
at step 80. 5 If at step 66 the CLI is not grzesené, Lhe cgﬁtgrrﬂ]
i1s requested to key his. tel ephone nunber i.n step , and the netho en
procegds to stB§VYS registration s"plﬂFa"thIe BTl i orlfied RN IN Fespegh of the last
associ at ed pr ofeckired Segibtragordr of i l e 39 for the accounts departnent, then
step 70 includes substeps corresponding to steps 52 and 54, and steps 76

and 78 are operati veV¥h§reas| it iFigure o (the PMSf 26e repides in the SDS 22, it will be
appreciated that alternatively the profile management functionality can be provided

5 within the SCP 16, and the profiles 24 can be contained within a service database
function associated with the SCP 16 (at a higher hierarchical level in the intelligent
network 10}. Furthermore, if required, the period covered by the profile can be
twenty four hours, and it will be appreciated that the period covered by a
subprofile can be.more or less than fifteen minutes depending upon the amount of

10 memory in the SDS 22, and that it is not necessary for all the subprofiles to cover
the same period. _ .

In another embodiment of the present invention shown in Figure 3, a
private automatic branch exchange (PABX) 34 is connected to a public
telecommunications network 36 capable of providing CL! to a destination terminal

15 on call set-up (e.g. an integrated services digital network or the intelligent network
of Figure 1) and comprises a set of customer profiles 38 (each customer profile
being similar in structure to a subprofile 28 but being source-associated instead of
destination-associated), a department profile 39 (similar to a PNU-associa{ed
profile 24) and a PMS 40 (similar to PMS 26).

20 The PABX 34 provides communications for a multiplicity of terminals in

| various departments of a departmental store 42, hereinafter referred to as shop
42, and thus constitutes a private network as is known in the art. The terminals of
a department are arranged for group pickup. _

The department profile 39 is associated with an accounts department of

25 shop 42, and its function will be described later.

As shown in Figure 4, each customer profile 38 comprises two sets of
stores 44-1 to 44-5 and 46-1 to 46-5 (similar to stores 30 and 32), and a store 47
containing the customer’s telephone number. Stores 44-1 to 44-5 contain,
respectively, the PABX extension numbers of the accounts department, the sports

3Q -department, the computer department, the household department, and the
switchboard, and stores 46-1 to 46-5 cohtain associated CVs, CV1 to CV5. In
reality,-shop 42 would have many more departments, and the stores 44 and 46

would be correspondingly larger, but this description will be limited to the five
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et hod of managing a user profile systemconprising a plurality of.user- 5
associ ated profiles, each profile storing for.a respective associat’ed. dser
a plurality of destination term nal numars, the user profile system
bei ng for use for determining the routing in a network of a call for
whi ch a said respective associ ated user associated with a said profile

i's one of the p¥Medkedersrtmenty apd|it will he appreciased siptchAIIMS 4Qyanhehe stopes of
10 St Ofdh céﬁ‘ré%%ﬁ{ﬂﬁ@‘g%ﬁﬁo {’bsﬁénc?% Holré Qé;garﬁnér%loec'[ i ve confidence

val ue in assocl atiron w sal d destination term nal nunbers,
each respective In this embodiment the accounts department is not located at the site of

27105198 10:1 7u:\pa{ents\word\z5049,_v-_~—.~.doc

the shop 42 but is located remotely and is a distributed a0counfs function in which

.5 people at a first office work mornings part time and people at a separate office
work afternoons part time. '

The PMS 40 is connected to an accounts database (AD) 48 of the shop
42, and is arranged to interrogate it at intervals, for example at 2200 each working
day.

10 Suppose that a customer has just bought a computer, and that the
customer already has an account with the shop 42. The accodnts départ'ment will
have entered the details of the customer and the purchase into the AD 48, and the
next accounting date when the account is to be sent to the customer (let this be
one week later than the date of purchase). The PMS 40 detects from an update

15 store of the AD 48 that there is new information relating to a known customer,
accesses the profiles in accordance with the customer identity, and modifies the
customer’s profile in accordance with an internal set of rules.

The PMS 40 increases the CV3 in accordance with a rule which is based
on the premise that the customer is likely to be seeking advice concerning the

20 computer (its set-up and operation) in the period immediately after its purchase.
The increase is effected by adding a predetermined amount 3y, and then dividing all
CVs by (1+ §,), i.e. a normalising procedure similar to that described for the PNU
situation.

Each different type of product has a respective 3. In the example given of

25 a computer, 5, would have a'high value representing the likelihood that the
customer would need assistance in setting up the computer and getting the
applications programs to run. For a product not involving any mechanism or
electrical/electronic parts, such.as a duvet, the value of &, would be low
representing the likelihood that aftersales assistance would be sought only if the

30 product were faulty and the customer were reporting this to the relevant
déﬁéftment. The various values of §, for the range of products sold by the shop 42

may be set by the administration function using its own aftersales data or using

TRIMGIT gy
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confi dence val ue representing the confldence that a call’ to the destination

t-er m nal corresponding to the assotiated destinati-on t-er m na'l--riu_n'b’er
will have a predeterm ned outconme; 1 5 - sel ecting, f or.sise 0y
the network in routing said call, a destinati®n termn nal nunber from

the said profile on the basis of the highest confidence val ue;

nodi fying at |east one of sajd respective confidence values of the said
profile on the Kads 8SIACIqLiARs,dataarn pradksieelighility. cofl may hgt %8 ie @nyrasher suitable
destination mfaﬁﬁép nal corresponding to the sel ected destination term nal
nunber. 20 A nmethod as clained in claim1l, wherein said
respective assom at edFarstdissexamplarof ‘acedrhputey seipposerttetehe castiother has not made

det d of said . .call on at said
D evet er e Ul BN TRE AT Rof SRS 5 g pn SRR, Bl B0
subst eps of csetwmenpmhasmof e bormbstenf CVhe GV, Usid ovaanmeh@fe lam25a|ués’:llénd

routed to the d t|on term naI corresponding.tg the sele
destination 8Y5 Ve fu Mgy valug. (FRBrSSRrting ”leh'é‘eé{E‘PﬁdeV@ﬁéh? "Gf“ &gl from the

predet erm ned Oglist@BF will no@Bél lrﬁgﬁé&! 9 Saiddiffd démerﬁ%tc\’ffnll%bg to be routed
respecti ve confidence val ues on the basis of sal d determ ned neasure.
to the switchboard and treated as a general enguiry. The value of 3, will be such
that upon modification of the proﬂle by PMS 40, CV3 will now be the highest CV.
10 - Suppose now that thé customer has been unsuccessful in setting up the
computer or in getting the programs to run, and makes a telephone call to the
single published telephone number of the shop 42 in order to seek aftersales
assistance from the computef department. The network 36 interacts with the
- customer’s telephone in known manner, obtains the CLI, provided that the
15 custémer has not invoked a network privacy function known as “CLI Withheld”,
and delivers the CLI when connecting the call to the PABX 34.

The PMS 40 responds to receipt of the CLI to access the customer’s
profile 38 by matching the CLI with the telephone number in store 47, determine
that CV3 is the highest CV, read the corresponding store 44-3, and route the call

20 to the computer éepartment telephone group, where it will be answered by one of
the assistants in that department. | _
_ In variants, the PMS 40 is associated with a data collection function (not
shown) for requesting and receiving from the customer the customer’s telephone
number in the event that the customer’s terminal, or the terminal from which the

25 customer is making the call, is not an ISDN terminal capable of providing a CLI to
the network. When the PMS 40 recognises that an incoming call from the network
does not include a CLlI, 'it-invokes an an.nouncement from a speech applications
platform (SAP, not shown) of the data collection function to ask the caller to
provide his own telephone number if he has an account with the shop 42. The

-30 - customer can key the number using the keypad, or speak the digits, which will be
recognised by the SAP. Upon receipt of data recognised as a telephone number,
the.data collection facility passes this to the PMS 40 which uses it to locate the

relevant customer profnle

. g e — -l '—*"1‘
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30 3. A met hod as clained in claimi, wherei n sai-d respectlve--Q'a
associ at ed users are called users wherein said pr-edet erm ned-0ut Cone
is.the answering of said call by- the called user at sai-d cor rspordi ng

destination termnal, wherein the nodi fygng step conprises the substeps

of determ ning, on the basis of information
21 I ndi catlve of said actual outcone grow ded by a person answering
a call routed to In 3 yafagter thes pestamey rredle; r'fatqsé?F'?T@F'nMTiﬁ'l the, Gustmerés

of the achi evegggiuinuti instead JAILBHIML AUALE IRy (RNELEHABIWAG Rhf

at | east one of said respective con nce val ues on the basis
sai d det er m nedeerbtasenter his &count number.

“When the customer’s call is answered by the computer department, the

5 assistant will provide assistance as appropriate. If the assistant thinks it very likely

that the customer’s problem will not be cempletely solved by the assistance given

and that, because he now knows the problem and the advice given, it would be

better for the customer to have any further queries dealt with by him, then he may

give the customer his extension number so that the cuetomer can call him directly,

10 should the need arise. In this case, the customer’s next call will be routed by the

PABX 34 to that assistant’s telephone,. without invoking operation of the PMS 40.

If the assistant does not offer his or any other assistant’s extension number, he

will provide to the PMS 40 information on his opinion of the outcome {success) of

his dealing with the customer’s query, expressed as an outcome probability {op).

15 The assistant will key a code including a number selected from O, 2, 4, 6, 8 and 1,

and in this case suppose that he selects the number 2 to represent his high opinion
that the customer will call again (i.e. an outcome probability of 0.2, low success).

The PMS 40 will modify the customer’s profile by decreasing the CV3 by

an amount §, times op, and then di.v}diné all the CVs by (1- op.d,). In a variant, the

20 PMS 40 decreases the CV3 by an amount 3, times op, and increases all other CVs"

by (1- op) times §, divided by the number of those other CVs.

In an alternative situation, suppose that the assistant believes that he has
successfully dealt with the customer’s query and does hot expect the customer to.
need to ring the computer department again. In this case the assistant will enter

25 the code including the number 1 to indicate total success, and the PMS 40 will
‘respond by decreasing the CV3 by §, (i.e. reducing CV3 to Zero) and dividing all
CVs by (1- 8p), or in a variant increasing the other CVs by an equal share of §,.
In this example of the computer purchase, the PMS 40 also notes the
accounting date, i.e. the date of despatch of the account to the customer, and in
30 accordance with a set of rules for processing CV1s, makes an entry in a diary 50
foi'“;' 'day’s time followed by thirty daily entries to modify the customer’s profile.
WHheh the first diary entry matures, the PMS 40 modifies the corresponding profile
by increasing the C¥1 by an amount 8, and decreasing the other four CVs by 3§,
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4. " A nmethod as clained in cIa|m3 whereln said |nformat|on |s- .
tndi cative of the call having been answered on behalf of t hes eal led
user. 5. A method as clai‘ned in any one of claims 2 ter4, s»
wherein said determined 10 neasure is représentative of at |east parti al
achi evenment of said predeterm ned out cone, and wherein said changing

substep conprises i, ncreasi,ng the co f| Cce. . val SSOcCi ted t I d
sel ected dest i‘ﬁﬁ?%l‘?yt S 'H% "?ftﬁ%eﬂ‘ Ha8%o Ingreases fo‘n@( ﬁban dhen éﬂ H:Gﬂ aﬁl
any one of cl aheicvs b (f+ SMan witbe a@ﬁ?e%fa%d‘%th\ﬂ i RASHOEfibS before the time
representative of at |east parti al i everent of said predeterm ned

out conme, or i ratovbicmtbe caa@nwmes ekpected to cdrmivgi hig asodittdp the pysinare sourse of
d [ t id I h.at .| t
e SRS s FAFFL SERAES ' AR AL 05 BT RBRS R L b e

desti nati onst Ea“fférﬁb.é endif@rading @Dthe/day of despatviidfatie ascolrii rred in any one
of claine 2 to 6, wherein ab ndonnent _ of said call E

correspondi ng desti 3t TPt SYRReAUPNtH diabY e RFTUESSn SHet OMSs

corresponding profile and decreases the CV1 by the amount (CV1 times k), where

Oﬁaccesses the

k is preferably 0.2, but may be any other suitable value. The PMS 40 also divides
all CVs by {1 - CV1.k). In this manner the decreasing CV1 reflects the probability

10 that if the customer has not made a query concerning his account by that time,
then it is becoming less likely that he will do so in the immediate f_uture.

The same principle of decreasing the CV with time can be applied to the
other CVs, for example for the computer purchase the CV3 could be decreased
from a short time after the purchase date to reflect the likelihood that if the

15 customer has not yet had a problem with the computer, then he will not have a
problem thereafter. In the same way, the PMS 26 of the embodiment of Figure 1
can modify the CVs with time, for example this would be useful when a PNU had
not registered for a long time and the profile is required to indicate less confidence
that he is still at the network terminal of the last registration.

20 If the customer makes a call to the shop 42 upon receipt of his account to
make a query, for example the account may not-show a discount offered by the
sales assistant, the PMS 40 accesses tHe customer’s profile 38, finds that CV1
has the highest value, and determines that the call must be extended to the
accounts department. The PMS 40 now accesses the accounts department profile

25 39 and its subprofile for the current time of day, finds the highest CV, and
connects the. call to the corresponding group number. The PMS 40 manages the
profile 39 in response to registrations by people at the two separate offices. In
other words, although an office would normally be unmanned in, say,' the morning,
if a person wished to work a morning rather than an afternoon then the PMS 40

30 -manages the corresponding CV to indicate a high confidence that someone is at
that office.

—=—In Figure 5, which shows the method eteps of the operation of the

network 10, and in pamcular the SDS 22, the network receives call request data

(XX I .
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achi evenment of said predetérm ned ou~t~corre and wherein said changing " -

~

subst ep conpri ses decreasing the respectlve conf irdence value-.- .
associated with said sel ected destination term nal number. 25° *..* 8.
A method as clainmed in claim1, wherein saitBrespective associated users
are calling users, wherein, for each profile, the stored destination

term nal nunbe lated with respectiye. diffeprent functions of

a cal l ed user, 're\?ﬁ%'nlgeton%s%" 3 "B rSEeR 29 e ng,rthsowes'feg ésn'ﬁ’[ GRCesENgethe

the function seargspohdingrprefitg erid Sflectihg ﬁh@'ﬂ)TNgwaUﬁ@rtrﬁﬂqgﬁ&Q dorRBEAQvalue.

associated wt h t he %?rpﬁ]ct ed destination term nal unber, and wherein
c

t he nodi fyi ng g, gkgP es3gested LN Js dgssest t@jéhéﬁﬁﬂeMﬁﬁfgSfé? 16 andgthepeatisisn
answeri ng sai Grogidd t@{heg@rgsgmglﬁéﬂﬁmrgge%ﬁgl nation term nal the

i keli hood that the calli n% user W nee to make a further call to
that functi &n; In step 56, the SDS 22 receives an indication of the call outcome

{alternatively, the SDS makes its own determination of the outcome), and if this is
“no success” (the desired PNU is not at that network terminal) the SDS 22
proceeds to modify the corresponding profile in step 58 and to check at step 60
whether to proceed to make the next selection. If step 60 determines that no more
10 attempts are to be made, for example this step may know if any further selections
can be made or may allew only a predetermined number of attempts, then the
method ends at step 62. If step 60 permits a further selection then the method
returns to step 52. '
If at step 56 the outcome is a total success, for example the PNU answers
15 the call'and this information is provided to the SDS 22, then the method proceeds
to step 58. If the outcome is partial success, the method also moves from step 56
to step 58, bl_.lt the modification of the profile reflects the uncertainty that the call,
although answered, has reached the desired PNU. If desired, step 56 can have only
one type of success determination, i.e. if the call is answered, then it is
20 successful.
In Figure 6, which shows the method steps of the operation of the SDS
35, a customer’s call is received in step 64, and the PMS 40 checks in step 66
whether the public network has provided the CLI. If the CLI is present, the
respective customer profile is accessed using the CLI and the shop department
25 having the highest confidence value is selected from the profile in step 68. In step
70, the extension number (or group number if the department has more than one
extension} is passed to the PABX 34 which routes the incoming call to the
selected extension. _
Upon answering the call, an assistant will first ascertain whether the call
39 .has been routed to the department desired by the customer in step 72. If the call
has-not been routed to the desired department, then in step 74 the assistant will

trangfer the call.
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22 sai d ‘'determ nation constituting said actual outcone, and, changing
said at | east one of said respéctive confidence val ues on the:bhasis of
sai d actual outcone. 9. A nmethod as clainmed in-claim§g,*wherein

sai d changi ng substep conpri se 5 decreasgigng the respective confidence

val ue associated wth said -selected destination term nal nunber.

10. A nmethod as clainmed in claim9, wherein said changi ng substep

conpri ses i ncr eMéemier ¢Rll hassbeant ropeds oarf rahsfieresd; toutbe desired idapardment, h

at | east one t ; i i 1 na .0t h than saj d
sel ect ed dest %gttihgr?% tQ glrr ?n%%g':t Qﬁtﬂﬁf}g? }ggp@cnvé a%{é@ﬁ{ %Aph‘eg%gj}ggmg fda?i ?‘rﬁ(ﬁluf*n
“any one cl ai n@floutgo®e predalgilityotd Ghe VM8 ed® whaicH will thedC proeed tbCRBRITY Sthe

provi ded by seing i 2998 arkntl Snl 365y §8) 1 € System from sai'd
5 If at step 66 the CL! is not present, the customer is requested to key his

telephone number in step 82, and the method then proceeds to step 68.
If the selected department has an associated profile, such as profile 39 for
the accounts department, then step 70 includes substeps corresponding to éteps

52 and 54, and steps 76 and 78 are operative in relation to the profile 39.
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correspondi ng destination termnal. :1 5 12. A user profilte system
for determning the routing in a- net__vvork of- a call for 2 which.a user
associated with a profile of the systemis one of the parties of _gaid."
call; the user profile system conprising: a plurality of

user-associ ated profiles, each profile being arranged for 20 association
W th a respective user and conprising a respective first storage neans

for storing a plurality of destination termnal nunbers, and a respective
second storage neans for storing a cor# rﬁs onding plurality of

associ ated confi dence val ues represe 4 he respective confidences
that calls to the destination termnals corresponding to said
destination term nal nunbers will have a predeterm ned 25 outcone;

sel ection meank respdmstoed oh managivg @ nses peafile SYsenEIMPpTRIng A Piuality o usser

I's one of the &%5&.5&% afof.téaeegal hrotfﬂe SekiRg onf5‘?Qéﬁelaﬁvé)%Qédélﬁe?‘%grcﬁgﬁtﬁgmv

with said user, use e net vvor In routing said
destination tecrfmdﬁaﬁmatmmbéemhaah ngmbers, t the hisegrhasefile osfstemnbeingalfere usantbr30

T e o RO IRE dob T el £, B0, Wt ESEEF e o
t he dest i ne¥sbeoiatddeuser rasodtated asifto 8 Giaitigpriofilet is ontod ferbie gairtiasHi $id icall) the
term nal number .

method comprising the steps of :-

10 storing, in each of said user profiles, a respective confidence value in
association with each of said destination terminal 'numbers, each .respective
confidence value representing the confidence that a call to the destination terminal
corresponding to the associated destination terminal number will have a
predetermined outcome; _

15 selecting, for use by the network in routing said call, a destination terminal
number from the said profile on the basis of the highest confidence value;

modifying. at least one of said respective confidence values of the said
profile on the basis of the actual outcome of a call routed to the destination
terminal corresponding to the selected destination-terminal number.

20 |

' 2. A method as claimed in claim 1, wherein said respective associated users
are called users, wherein said predetermined outcome is the answering of said call
by a person at said corresponding destination, and wherein the modifying step
compriées the substeps of determining, on the basis of the actual outcome of a

" 25 call routed to the destination terminal 'corres'ponding to the selected destination
terminal nufnber, a measure of the achievement of said predetermined outcome;

and changing said at least one of said respective confidence values on the basis of

said determined measure.

30 - 3: A method as claimed in claim 1, wherein said respective associated users
are Called users, wherein said predetermined outcome is the answering of said call
by-<the- called user at said corresponding destination terminal, wherein the

modifying step comprises the substeps of determining, on the basis of information

* c L M s *
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23 13. A systemas clainmed:.n claiiml.2, for,use when said.  -.
respective associ ated users are cal ed users and; when said-__: . -
predet erm ned outcone is the answeriing pf - .- .said call thy-a pe[son__a't _
sai d correspondi ng destination, and wherei n2sai d nodi fication neans is
constituted by neans arranged to determ ne, on the basis of 5 the act ual
outcone of said .ca o the destination term nal corresponding t

t he sel ected d'é'SlcaJH‘.!ﬁ. gr’?a'[ e?‘?ﬁ’ﬂ'a?"tﬁﬁ'ﬁ'ﬁé‘}’ ovideqhby 3,Persgn aﬂ"ﬁ’é’e%%ae‘iﬁé'n‘@HﬁedoW

sai d predsdierdbriedfodihg UERtinatith B@ATISal A Maddtet & ﬂh@%@ﬁue§é\hdmahf | GRpt
one of said respective confidence val ues on the basis of said
det er mi ned neaRigAgtermined outcome, and changing said at least one of said respective

confidence values on the basis of said determined measure.

4, A method as claimed in claim 3, wherein said information is indicative of

the call having been answered on behalif of the called user.

5. A method as claimed in any one of claims 2 to 4, wherein said determined
10 measure is representative of at least partial achievement of said predetermined
outcome, and wherein said changing substep comprises increasing the confidence

value associated with said selected destination terminal number.

6. A method as claimed in any one of claims 2 to 4, when said determined
15 measure is representative of at least partial achievement of said predetermined
outcome, or in claim 5, and wherein said changing substep comprises decreasing
the respective confidence values associated with at least one of the destination

terminal numbers other than said selected destination terminal number.

20 7. A method as claimed in any one of claims 2 to 6, wherein abandonment of
~ said call to said corresponding destination terminal before answer constitutes non-
achievement of said predetermined outcome, and wharein said changing substep
comprises decreasing the respective confidence value associated with said
selected destination terminal number.
25
8. A method as claimed in claim 1, wherein said respe_ctive associated users
are calling users, wherein, for each profile, the stored destination terminal numbers
are associated with respective different functions of a called user, wherein said
predetermined outcome is a match between the function sought by an enquiring
30 - calling user and the function associated with the selected destination terminal
number, and wherein the modifyihg step comprises the substeps of determining by
a person answering said call at said corresponding destination terminal the

likelihood that the calling user will not need to make a further call to that function,

* [ L M S *
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10 14. A system as cI a| rred in cI ai m 12 for use when ‘sai d respect rve
associ at ed users are calling users and for each profile, the stered

destination term nal numbers are associated with respective- -di f-f-er ent

functions of a called user, wherein sa22d predeterm ned outcone is a

mat ch between the function sought by an enquiring calling user and the

function associ atgd with . the se] ected _destination 15

wherei n sai d ol f§tedpingtionEanttiing s7id artuy 8HtCBV‘en€8ﬁ§ga"9'”g g7 éﬁé’é’&t fge
receive a si grlsaidvdsgadtiveecontidbi Vdik& ddabdsads 4di€ abilal bktdomaer Wil |

not need to make a further call to that function and to provide in

rm_ nal gunber and

response thereto said determ ned neasure, and neans arranged to change

idat | t fa ' ' f
21 d deter m ndh meadhpathoshes ol RERFNT S AHEIAITIER (FANYEY RslpatiTlse”

wherein sai @ cdeana@rsmg rbensespscve acgdidlence valoe dessasieged t hdthr exajrk cédlemed

confi dence vaI e l_z}aastlsonc at e_‘d Wi tg sai d sel ected destination term nal
nunber . % ngg,g BY™%s clained in claim 15, wherein said
changi ng neans is also arranged to increase the respective confidence

val ues associ at ed W t h ah | east . on
method as clarmed in claim 9, wherein said changing substep comprises

increasing the respective confidence values associated with at least one of the

10 destination terminal numbers other than said selected destination terminal number.

11. A method as claimed'in any one claims 1 to 6, and 8 to 10, wherein said
actual outcome is provided by sending a signal to the user profile system from said
corresponding destination terminal.
15
12. A user profile system for determining the.routing in a network of a call for
which a user associated with a profile of the system is one of the parties of said
call; the user profile system comprising:
a plurality of user-associated profiles, each profile being arranged for
20 association with a respective user and comprising a respective first storage means
for storing -a plurality of destination terminal numbers, and a respective second

storage means for storing a corresponding plurality of associated confidence values

representing the respective confidences that calls to the destination terminals

corresponding to said destination terminal numbers will have a predetermined
25 outcome; | |
selection means responsive to the occurrence. of a call for which said user
is one of the parties of the call to select from the profile associated with said user,
for use by the network in routing said call, the destination terminal number having
the highest confidence value; and
.39 o modification means arranged to modify at least one of said respective
confidence values on the basis of the actual outcome of said call routed to the

destination terminal corresponding to the selected destination terminal number.
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of the destination term nal nunbers:other than said sel-ected destination

t'er m nal

when said res
pr edet er mi ned
at said corre
is constitute
24 info
answering a c

10

15

20

25

.39

nunber . 30 17. Alsystem:as.clainmed:in claim12,; for. use

pective associ at ed ‘users are called users and when said
outcone is the answering of 23 said call by the called user

spondi ng destination, and wherein the - nodi fication means

d%_gy nmeans arranged to determ ne, on the basis of

riati orf SHEPEERET.

alskers are called users and when said predetermined outcome is the answering of
said call by a person at said corresponding destination, and wherein said
modification means is constituted by means arranged to determine, on the basis of
the actual outcome of said call routed to the destination terminal corresponding to
the selected destination terminal number, a measure of the achievement of said
predetermined outcome, and means arranged to change said at least one of said

respective confidence values on the basis of said determined measure.

@irged inaclgim dRuder wie whRe spidoeseRAtiVEassogiatedon

14, A system as claimed in claim 12, for use when said respective associated

users are calling users and, for each profile, the stored. destination terminal
numbers are associated with respective different functions of a called user,
wherein said predetermined outcome is a match between the function sought by
an enquiring calling user and the function associated with the selected destination
terminal number, and wherein said modification means is constituted by means
arranged to receive a signal indicative of the likelihood that the calling user will not
need to make a further call to that function and to provide in response thereto said
determined measure, and means arranged to change said at least one of said

respective confidence values on the basis of said determined measure.

15. A system as claimed in claim 14, wherein said changing means is arranged
to decrease the respective confidence value associated with said selected

destination terminal number.

16. . A system as claimed in claim 15, wherein said changing means is also
arranged to increase the respective confidence values associated with at least one
of the destination terminal numbers other than said selected destination terminal

number.

7. A system as claimed in claim 12, for use when said respective associated

users "are called users and when said predetermined outcome is the answering of

said.call by the called user at said corresponding destination, and wherein the

modification means is constituted by means arranged to determine, on the basis of
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routed o said cor responding destlnatlon tern1na| a neasure of. the:

achi evenent of sai d predeterm hed outcone, and means arranged to.
¢hange said at | east one of sai d respective confiderice values onthe
basis of said determ ned neasure. 5 383 A system as clained in
claim 17, wherein said determ ning neans is arranged to respond to
recei pt of information .indicative of the call having been answered on
behal f of the EfPTRHqNsBAicate Bt taid astual QuicameGEVHEH BY ARatsan answering a call

correspondi ng FoutB@td sl c%@ﬁékﬁé’ Besanaﬁah Qerﬂ{lﬁgeﬁ ‘?ﬁe@s V\ﬁedc;pfﬁg% HeAﬁgnt of

19. A system as clained in eit claim el n sal
changi ng pid (edateapingd guicane. |¢n§5r Bwens @henmm Gbﬂf@g?e saitl g lesstoaneabed

with said sel egiigdespective EohfidlALLE QIS Wtﬂglbafgn?esrand detbpif g@ﬁ%@%‘g’ﬁgn'{sm@?

determ ned nmeasure - representati ve ast Ial
sai d predet&rm ned outcone. 15 A system as clainmed in any one

f cl 17 t sai_ nsg i s .arranged to
gec(r:eglsgst he rggpect | v%ys%rﬁ'f A %@eaaﬁuﬁg"ﬁsébcp‘g\eéﬂ” vitaidh dgtermining |ragans ime
of the desti nahfrangeidetoTraspbnd tbDRESIpO o GRfdriABHOS dhdlcsRlecst % d8f HalRy B’é‘énf

term nal nunber inr onse to a said deternm ned neasure re resentatrve
at 20 | east pa?’i%"é‘?"e‘gc‘ﬁ'l ﬂérﬂf Hie salled pperddoepiovisieda otri¢ sietermined measure

corresponding to partial achievement of said. predetermined outcome.

10
19. A system as claimed in either claim 17 or 18, whereiri said ¢hanging
means is arranged to increase the confidence value associated with said selected
destination terminal number in response to a said determined -measure
representative of at least partial achievement of said predetermined outcome.

15 |
20. A system as claimed in any one of claims 17 to 19, wherein said changing
means is 'arranged to decrease the respective confidence values associated with at
least one of the destination terminal numbers other than said selected destination
terminal number in response to a said determined measure representative of at

20 least partial achievement of said predetermined outcome.

21. A system as claimed in claim 17, wherein said determining means is
responsive to the abandonment of said call to said corresponding destination
terminal before answer to provide a determined measure corresponding to non-
25 achievement of said predetermined outcome, and said changing means is arranged
to decrease the confidence value associated with said selected destination terminal

number.
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responsive to the abandonnment of said call
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‘A syst"?em as claimed in claim 17, wherein said deternini -
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(57) Abstract

A user profile for use, for example in a personal
numbering service, has an associated confidence value for
cach of the destination terminal numbers in the profile,

a confidence value representing the confidence of a call
being successfully answered at the associated network
terminal, When a service using the profile needs to route

a call for a user, the comesponding profile is accessed
and the call is routed to the destination terminal number
having the highest confidence value. The profile is
managed to modify the confidence values in dependence
upon the outcome of the call, and also upon registration
of a personal number user at a network terminal. The
confidence values are probabilities and when one value
is increased because of a successful outcome, the other
values are adjusted. The values can be a function of time
to represent lessening confidence that a user is still at the
network terminal of his last registration.
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