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A system of transmitting the subscriber nunber of a callin

subscri beM%187%2 upscri ber terni nal Th&®CTAAS40608
relates to tel ephone networks 5 and especially to an arrangenment for
di spl ayi ng the subscri ber nunber of a calling subscriber on the

di splay of a term nal equipnent of a called subscriber.

Aut omat i ¢ exchanges have nmade it possible to provi de different

arrangenents by whissddi® 68b3eankaitidng the'WiM¥crAber CllhbeY of a
subscri ber, subs on the dlr%’lday of a

criber A _.can ' shown _
t el ephone or a SESLaLS'ng ’S“%s’crggﬁgr FBhﬁrﬁPgﬁﬁ:{‘b%ﬁ teTmy subscri ber,
subscri ber B. The cal ling nunber detection is a facility of
subscriber B. The facilit a rpgegpc Y o} ' i bl e
for the called subscri ber)f%% Sleci e}%ﬁ;pﬁ%é’f&&é tgggzgﬂ'%gh?ﬂg #&#’ow%%%%f t he
cal | i ng s8bscri b&d \@RReRIakly to an aprapgemend cE6¥ ©Oispdeyingd theer eby

i gnor e undesi r ed subscribegdl hémbésUabt y 4 hicalfideyl | s¥bsSrio&Lr \drf e that the

subscri ber has tq.buy from an operator. 20 ur Qpean . Pat ent
Speci fi cation No%i(fpé?é’ 8?6a teg"{naldieé%ﬁ%ﬂ'?é‘taoﬁe? h%%ll]oef;cﬁ“g%cfg‘l "t he

subscri ber number Aoftogasicr elzehaAges hbwet sedendlt eopssibiet tof
subscri ber pro914ae 1 B8 AR AEK ali§ERet 4P wh it Hld 'ibsc B! NE
10 number of a calling subscriber, subscriber A, can be

shown on the diéplay of a telephone or a separate

peripheral unit of a called subscriber, subscriber B.

The calling number detection is a facility of

subscriber B. The facility has been developed to make

15 it possible for the called subscriber toc decide, upon

seeing the number of the calling subscriber, whether to

answer the call or not, and thereby ignore undesired

calls. Usually this facility is a service that the
subscriber has to buy from an operator.

20 European Patent Specification No. 0,076,646

' discloses a method of displaying the subscriber number

of subscriber A on the terminal equipment of subscriber

B when the network uses standard signalling. When the

terminating exchange has checked that subscriber B is

25 authorized to use the service, it requests the exchange

of subscriber A to supply identification signals and

subsequently transfers the control of the calling

process to a specific identification detector located

in the exchange of subscriber B. The detector controls

30 the calling process until said identification signals

have been received and the call has been completed. The

detector thus controls the signalling protocol together

with the exchange of subscriber A, whereby,

3 alternately, the exchange sends a digit, the

35 identification detector requests for the next digit,



term nati ng exchange has checked that subscriber Bis 25 aut hori zed to

use thedservice, it requests the exchange of subscriber Ato supply
i dentificagj jgnal s and subsequently transfers 4¥ﬁq%ﬁﬁ ol of
the callin b 8ehle? process to a specific identification d% ec or&#ocated

I n the exchange of subscriber B. The detector controls 30 the calling
process until said identification signals . have been received and
the call has been conpleted. The dez ector thus controls the

signal ling protocol together with the exchange of subscri ber
A wher eby, etc. dit eisataharactawisteixchafigethsemssthod thatt the t he
35 i dentificggl tlﬁ'ﬁ{ o]} ]34 h X I Qi
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exchange knows whacillephdines ame asid dendestdnsgl 59 such a tezmingly,
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publication is that a specific identification detector
is needed to signal directly with the exchange of the
10 calling subscriber. Another major drawback is that the
exchange aiﬁays uses the same signalling technique to
- transmit the subscriber number to subscriber B, whereby
the subscribers have to buy telephones that use the
same signalling technique as the exchange concerned,
15 i.e. equipment of the same manufacturer. '
European Patent Specification No. 0,148,836
discloses a method and arrangement for sending a data
message to subscriber B during a silent interval
between a first and a second ringing signal. The
20 message may be the subscriber number of a calling
party. The artangement ¢omprises several line units,
each of which is associated with an individual ringing
circuit. Each line unit comprises a detector means that
detects a first ringing signal and generates a status
25 signal corresponding to the next silent interval. In
response to the status signal, the transmitter
generates a .frequency-shift-keyed message, which is
transmitted during the silent interval between ringing
signals. It is characteristic of the methed and
30 apparatus that first a ringing signal supplied to
subscriber B and then a silent interval between ringing
signals must be identified, and it is not until after
this that a potential message, such as the subscriber
number of a calling party, is transmitted. Since the
35 exchange always uses the same signalling technigue to



IS needed to signal directly wwth the exchange of the 10 calling

subscri be maj or drawback is that the ex yS uses
t he sane é’od’ﬁgﬂto?ng techni que to transmt the subsScri % 9"Jnévanbe to
subscri ber B, whereby t he subscribers have to buy tel ephones t hat
use the sane signalling technique as the exchange concerned, 15

I .e. equipnment of the sane manufacturer. 3 Eur opean Pat ent
Speci fication No. 0, 148, 836 di scl oses a nethod and arrangenent for
sendi ng a data transmitreasagebsortbmscrridumerB tor iswpserdibeant Bj ntiheyal
between a first dmgg@'gl m.@lgl o};%% 20nat ud®SSREE Eme be .the
subscri ber nunbe lp e arrangenent conprises

several |ine ums.tignalling t%@é%i‘memﬁﬁcl’i‘-hﬁs exshgeos: @Pngannesh ih@-vi dual
ringing dduipMdnt BACRHd nAnd idantFaBuges. a det ector neans that
detects first ringing 5| nal and_gener ates 2

correspo%’di ng to the next® qp&ﬂnlﬁgﬁ?’(}ﬁl .Spﬁﬁgfi §tién Z!onn%'efé[(grfdr}
status signal, tdesdribeyrd tsubscriber termirdles sudh mwemc?ebépl'icbndceyed
message, whi ch ISIat A5 qx%f N3G i%“ mBB 15kL8Nto, n%ﬁﬁél&&lé’@éd’vee“

ri ngi ng i s Charac erls the met h and 30
appar at us t hat fsirg;tala trwm@tw@némrsufspal @@GPGDQG during, ik c$iH8t B and

then a silent i r}{ﬂéﬁ}a]{)ety@%éﬁngkﬂg in sigﬁhggal swsusts-&aﬁ-d degrd f i ed,

and it is not unt|I af t I ch as
the subs@iber int °ma’iﬁ9fbe?°’é‘)?aian%‘il ipn E’ﬁar“{‘):\% %e? dSLS&fchce t he
35 exchangesitbwayt usas the shspldayghaloi nfurccion qaerrectly, a

telephone must use the same signalling technique as the

exchange, i.e. only telephones of a certain

manufacturer can be connected to the exchange if the
15 CLIP service is to be used.

A drawback of the known methods is that they
are bound to the signalling technique by which the
subscriber number of a calling subscriber is
transmitted to a called subscriber. There are two

20 signalling techniques: a subscriber number is either
transmitted between ringing signals by modem
signalling, as described in the so-called Bellcore
standard, or transmitted before the first ringing
signal by DTMF signalling (Dual Tone Multifrequency),

25 as described in the ETSI standard. The known methods
thus require that the exchange should comprise separate
equipment for call processing during the transmission
of the calling number and for detecting silent
intervals between ringing signals, during which the

30 subscriber number will be transmitted. It is a major
drawback that the calling number detection facility
added to the exchange is bound to the display technique
selected by the manufacturer of the subscriber

. terminal, such as a telephone or separate number
35 display unit. In other words, the facillity binds both



3 transmt a subscri ber number to subscriber B, the

subscri bers nust buy tel ephones that use the sane signal ling
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telephone network system in which the methcd is used,
independently of the signalling parameters used by the
terminal. The system must enable the display of a
calling number on the telephone of subscriber B of an
analogue or a MUX connection, or on a peripheral
equipment connected to the telephone. It must also be
possible to select the signalling technique, i.e. modem
signalling or DTMF (Dual Tone Multifrequency),
individually for each subscriber 1line. If the
signalling is modem signalling, it is possible to
display on the subscriber terminal the date and time,
as well as the subscriber number. If the signalling is
DTMF signalling, only the subscriber number or numbers
are displayed. Since there are various methods in which
DTMF signalling is used and which differ from one
another with respect to the frame structure, the 'frame
structure' needed in the transmission is also
transmitted.

In call set-up, it must be possible to select
the transmission moment individually for each
subscriber line. It must also be possible to transfer
the information either before a ringing signal is
supplied to a subscriber line, between a first and a
second ringing signal, or immediately after the answer.

The objects are achieved with a method of

cturer can be co q?cte st% t he



equi pnent for call processing during the transm ssion of the

cal li ng d for detecting silent I nterval s_between ringing
signa|s,n§535%8% ich the 30 subscri ber nunber will BETFPIIE%Ftted. It
is a mjor drawback that the calling nunber detection facility
added to the exchange is bound to the display technique sel ected by
t he manufacturer of the subscri ber stermnal, such as a

t el ephone or separate nunber 35 display unit. In other words, the
fﬁcili}y Einds betkim 1 and a telephone netw%rk system of claim # 2§e |

t he tel ephone op e_oper at or, I spl ay
units of a certaﬁ%gﬁg%ﬁ actu %& he syg% gmqgﬁz%ﬂ"qﬁ% °Bresent

invention is to relatingpnﬁn(k¢hanenhmuenf transmisslng amoakehitng are
subscri ber aisemseea iﬁVQhQ' aetaéheara%f;@ﬁ&énefcwﬁngnom met hods.

The objec% |s to provide a nethod that can I n_an
exchange Bf any manufact ufBr *hthalnyueesias: data’ on  hei reyreepaf attde
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used, subscriber file of the exchange. Second, a specific
calling number delivery file is added to the exchange.

10 The file contains, for each type o©f number display
unit, all parameters needed to transmit the number of

a calling subscriber from the exchange to a telephone

of a called subscriber and to show the subscriber

number on the display of the telephone or separate

15 display unit. Information on the display unit is stored
in the subscriber data of the subscriber file as the
subscriber joins +the number display service. 1In
practice, it is sufficient for the subscriber to inform

the operator of the manufacturer and type of the

20 terminal egquipment, whereby the operator stores the
index of the equipment in the subscriber file, in the

data of the subscriber concerned. As the exchange of a
subscriber receives a request to transmit a call to a
subscriber that has bought the number display service,

25 the subscriber file is searched, as usual, for
subscriber data. The subscriber data indicate whether

the subscriber has joined the number display service,

and they alsc contain the index of the number display

unit type of the subscriber. After this, the calling

30 number delivery file is checked to find which data
correspond to the index concerned. The informatiorn

shows what signalling technique the manufacturer of the
subscriber number display unit has used, and the number

o of the calling subscriber is transmitted from the
35 exchange to the telephone of the called subscriber



i ndependently of the signalling paranmeters used by the term nal .
The system nust enabl e the display of a cal li ng nunber on the

tel ephone Igmﬁcrl ber B of an 15 anal ogue or a MJX _connectiaon, -or
on a peri phera equi pnment connected to the tel eph(?ﬁgmasf O‘Pﬁﬁst al so
be possible to select the signalling technique, i.e. nodem
signalling or DTMF (Dual Tone Miltifrequency), I ndi vi dual |y
for each subscriber Iline. If the 20 ¢ signalling is nodem
signalling, it is possible to di splay on the subscriber term nal
the date and ti musing the m\a/vslilgnailﬁ.hg sabhnigqber nfinties . sdtfsdﬁleber
signalling is chan elng\/ﬁi L‘Egtsupéc n%e#‘ﬁgunpere

nunber s are sp ay ed |nc here re varlous me
DTMF signal ling |t§1'&§é\§larﬁﬁ%ﬂ"(ﬁ$fdl fthe gubserdiper file isanmdaened\Mth

respect to the froamxgatdgmﬁﬂ& eindé® ofr amR display Shidcliype, WiRhded i
the transm ssion In“call

set-up, it must B%ee‘bo%%‘“r%ﬂéi}’o §8T§%§9%3 to' tPﬁeindF?‘aler‘mt%’@i (9‘?1114ﬁ‘ﬁent
i ndi vidually fomumdmshdelivery fibscribethd iimForinativat onl e sy bl e

to transfer Iﬁ%ed]nfagr gﬁ% %&bgé{‘:h? r l}_es{ %rc“:(‘: %ouhggirqgthese gh»&inlséi ngi ng

supplied to a subscrlber ween a 1i1rs
signal, or imedinmher afediveny afis\eer at3mll, the data Dhe tihemew are

achieved with a RfIYhedt is added thereto. A plural number of
10 subscribers thus have the same index in the subscriber

file, which means that they have a number display unit

of the same type and that the index is stored in the

same location in the calling number file, i.e. all

necessary information about the number display unit

15 concerned in stored in this location. The subscribers

fch 25

are thus free to select an equipment of any manu-

facturer, independently of the signalling technique

used by the equipment, and it is always possible to

transmit the number of the calling subscriber to the
20 called subscriber.

If the information contains a parameter
indicating that the subscriber number must be
transmitted before the first ringing signal, the
procedure according to the first embodiment of the

25 invention is followed.

The second embodiment defines the procedure to
be followed if the number is to be transmitted after
the first ringing signal. This embodiment is
characterized by time supervision. Here the subscriber

30 number will be. transmitted when a certain period of
time has elapsed since the predetermined instant.
Unlike in prior art arrangements, no special detectors
are needed for ringing signals and for silent periods
between themn. :

35 The third embodiment defines the procedure to



claiml and a tel ephone network system of claim®6. The

preferhedvﬁﬂpl (gents of the system of the invention %ﬁg%gﬁ)gg to the
(o] [ [ e

nunber trans n nmonent are disclosed in the atta ndent
clainms. 5 In the invention, data on the type of the

nunber display unit of the subscriber, as well as conventi onal
subscri ber data, are first stored in the 7 subscriber file of the
exchange. Second, a specific calling nunber delivery file is added

to the exchange. be® folldwedf iwhercokhei maramedersaciead pérom mhebefitiéspl ay
uni t, all parametg{$ Aeadednie rt:ﬁ@”%%%c&‘&ﬁe?‘“%e?'f data TS@ &

subscrlber frontthe exchahge to a tel ephone a ca scrlber
and to show the SIRREryMerl after thy,ansvegh the dlsplay of the telephone
or separate 15 di spl agn unthe Iﬂ&:&éﬁﬁﬁgﬁtfﬁbttmhegﬁwiéu Uﬁiilleétored

in the suh§cr|ber dat of the subsc |ber file a criber
detai an £

j oi ns t he hunber ff %RP gre§% %p ggtl%% Ft 9% BE???EF@ t for

t he subscrlbert(ﬁmbddﬂmants andthwimperaﬁdbnehcemauunuﬁbetuaetaahddtype

of the 20 t erdgd ﬁyngg c\hereby the operator stores the
I ndex of the eqU|pnent e su scriber file, in the data of the
subscri ber concerned. As t cl#hayE sheafunctions Of &%y pFehangecthet a

request to transraﬁeegggéﬂtignexc the ingaﬂgyaﬁ ber that has bought t he
nunmber dlf‘ool ay servi ce, hed

th sub
~usual, for bscr#jt%r &atg gﬁﬁ cr?ﬁ%ﬁ’rmt siﬁtlt’f‘(ﬁ é“ﬂhe?her
the subscri ber hameyhndunfttnerﬂnﬁnntﬁbnﬂﬂ ay service, and they al so

contain the index of the gi 14 'E &&pﬁtgﬂ Eﬂ@
subscriber. After this, thr%é!Hc)al |ngl %one possibid i cture,
fig. ustrates a procedure for displaying

subscriber number information before a ringing signal,

15 fig. 5 illustrates a procedure for displaying
subscriber number information after the first ringing
signal, and

fig. 6 illustrates a procedure for displaying
subscriber number information after the response.

20 All modern exchanges comprise some of the same
functions, which can be divided into groups e.g. as
follows:

1) call control,
2) signalling,
25 3) connections,
4) network and system maintenance,
5) charging.
Fig. 1 shows a known exchange, presenting the
functions that are essential to the invention in

30 accordance with the above grouping. Call control
comprises a call control program block ICB on the input
side, which performs call control functions in the call
set-up and supervision'steps. It also comprises a call
control program block OCB on the output side, which

35 performs call contreol functions in the call set-up and



30 nunber delivery file is checked to find which data
correspend to the index concerned. The information shows what

signal li techni que the manufacturer of the subsgpd er’

di spl ay ﬁﬁpfgﬁggéused, and t he nunber of the call?ggkﬁéﬁ sg?iber IS
transmtted fromthe 35 exchange to the tel ephone of the called
subscri ber 6 using the

sane signalling technique. If the subscriber changes his term na
equi pnent to anot her type of term nal equi pment, the subscri ber
file is updat ed $sypervisionchieeps n@riche fadékity cortxbls@rognam blogke, .
whereby 5 d 1 S d Lad i '

nunber delivery file. %?cﬂheé?%{)érsﬁateﬁgn ptg%cieﬁgrsgsgfha WnlBf QQL-:lhj%irﬂtgyuse
by the subscribelnfarmatienuhs preeeesedin rfgpe S“bscrﬁgﬁﬁbéﬁt&PPﬁﬁery file
at all, the data on the neMe block Qi PPEOVidés agdiigAalbengt eerkipesr al

nunmber of_10 subscri bers thus have .,the sane_i X 4] u i ber
file, whiTh rrean%mf‘ﬂﬁfs?ﬁe?/ ‘%ﬁﬂfg‘é ﬁ&Wé’FedPgﬁ?’é?m[}hdf?c’é q"ctéﬁws'ogﬁgﬁiél same
type and that theffedexuse seovicesnte MFC and PBR aguipgeatisonChanngd

cal ling number file ;i-€ @Alln transm{GSESSATSE | MeVMRIdON waRAYH t BR
nunber di splay unit

exchange on a PCM  bus; MFC equipments  are
multifrequency transceivers receiving messages from a
10 subscriber terminal; and PBR equipments are equipments
receiving messages of a subscriber terminal that have
- been sent with the keys of the telephone. The
subscriber signalling service block of a signalling
service unit comprises program blocks offering

15 subscriber signalling service, e.g. block §PB, which
conducts call signalling functions in the call set-up
and supervision steps, and further comprises block AIB,
which controls subscriber signalling of an analogue
subscriber line.

20 The service unit that processes subscriber
data comprises a program block SFB for reading facility
information, the block reading subscriber data from the
subscriber database, and a supply blcock SUFA, through
which the operator updates subscriber data.

25 The above functions are found in all exchange
systems.

The present invention introduces a new block:
Calling Number Delivery File CNDFIL. The file contains
the signalling data of all the calling number

30 displaying terminal equipments that are used by the
subscribers connected to the exchange. For example, if
three different types of terminal equipments are used,
the file comprises three records, each of which
contains all the parameters needed for transmitting a

35 calling number to one type of terminal equipment of an



15 .concerned in stored in this | ocation. The subscribers are
thus free to sel ect an equi pnent of any nmanu- facturer,

i ndependerWPyP6/t4702 he signal | ing techni que used by PREFB§AIHeNt
and it is always possible to transmt the nunber of the calling
subscriber to the 20 cal | ed subscri ber. If the

I nformati on contains a paraneter indicating that the subscriber
nunber - nust be transmtted beforethe first ringing signal, the

procedure accor di §8aighdecdidsd t RIPOFHIMNENBFILNEnE® contaldl BfithOBhéS
fol | oned. The second enbodi nent defines the procedure to.

be fol l owed if trﬁ?Qﬁﬁ&%}“gSPFBtSQOQH%ﬂﬁﬁqWﬁ§}Q¥'eﬂhicn shows phwhefhex
ringing signal.modénsSor edtEi sigriallfng is usedhandcthe eanbyiksidn

certain peri od ofmoment S Ynether cng"IRieY | 1o By A oRS: HHE: ant.
Unlike in Jrior afiratrahg@hmmtsigmﬂifuﬂurtng(ﬁﬂsﬁmnﬁsinterval aeﬁwaeeded
for ringing sionaiingiilyf QigRbSN! HCIAGESuntil aftdd! VAR &hker 3SThe
The third enbodlnent defines the procedure
7 ile may aliso contain the allowed length of a digit
sequence to be transmitted, the transmission order of
such sequences, information about individual
10 potentially deleted digits, information about different
_restrictions, etc. '
Fig. 2 1s a block diagram illustrating the
basic idea of the invention. An index is added to the
subscriber data of the subscriber database. As the call
15 control requests for subscriber data, it appears from
the data that the subscriber has subscribed to the
calling number display service. The point 'index' in
the subscriber data shows what type of display unit the
subscriber uses. The information found in the record
20 located under this index is then read from file CNDFIL,
' the information containing the parameters used by the
display unit concerned. The subscriber number is
transmitted to the called subscriber by using these
parameters.
25 Fig. 3 shows one possible record structure for
' a terminal equipment. In addition to the above-
mentioned matters, it comprises e.g. different start
and stop signals. The file belongs to a system block
for subscriber signalling services, which comprises a
30 block SPB that performs signalling functions in the
call set-up and supervision steps; the two blocks being
connected by a bus R shown in fig. 1. Apart from the
bus connectiocn, the file is also connected to the
} supply block SUFA, through which the operator updates
35 the subscriber file and thereby the index using a



be foll owed when the paraneters read fromthe file I ndi cate that
the subscriber nunber data must not be sent until after the answer.
In the fo ,the invention will be 5 descri bed igrghesdosds det ai l
by neans of pre erred enbodi ments and with reference to t e
attached drawi ngs, in which fig. 1 shows the
functions of an exchange that are essential to the invention, 10
fig.. 2 is a block diagramillustrating a 10 nmet hod of the invention,
fig. 3 shows one possible file structure, fig. 4
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subscriber file.

With reference to fig. 4, we shall now study
a situation where the exchange is to transmit a call
from subscriber A to subscriber B and to display number
data before a ringing signal. The figure is relevant to
both voice-frequency signalling and modem signalling.
The exchange to which subscriber B is connected
receives A-number signalling concerning an incoming
call via a Common Channel CH. At first, establishment
of a call proceeds in the normal manner: the processing
proceeds from the signalling program block on the input
side to the call control block on the input side and
further to the call control program block on the output

side, the latter searching the subscriber database for.

the basic data on subscriber B and performing a
facility analysis. After this, through-connection is
performed. The subscriber signalling block SPB fetches
the data on the calling number display unit of
subscriber B from the calling number delivery file
CNDFIL, the data showing the correct moment for
transmitting the calling number. In this example, the
transmission moment is found to be 'before the first
ringing signal.'

After receiving a call set-up request, the
block SPB performing subscriber signalling sends a

t he



set-up and supervision steps. It also conprises a call control

pregramr bl ock OCB on the output side, which 35 perfor ontr ol
functi onsWPA6A482 cal | set-up and PEtnifiheds

8 supervision steps, and a facility control program bl ock

FCB, which carries out procedures in which facility ' information is
processed in the subscriber database. 11 The bl ock t hat
provi des signalling services 5 conprises a channel service program

bl ock ACSERYV, whsébvice requ@fsftertsO Ugige SERYhAES ber¥ECeand odRR MISERVIENT S.

g:?ﬂgﬁlge on ICing)%ngn %nsrpg&[sﬁon g{isrressgllgggmv\é{:%g a%}to An Squency

transcei vers recehen:hgrmdagesrf DIMFa si@nallinguidscruisest, tis mbkaineghd PBR

equi pments are e%%bﬂ”ﬁﬂésne file dﬁﬂ?ﬁﬂ” %&o@ﬁsiégﬁﬁvoécﬁh dP&he
term nal that hav ‘B en sent wth keys of thete c&%% The
subscri beP si gnaISIEFNéc?reF@FIé‘SSBIv o#kegeby 91@% g send RVuni t

conprises progr %mré&u%%'ts toOidefid "ibrriber mﬂ @atai gt Inerq;xem:r VI ce,
e.g. block SPB, which onducts cal | |1 n y (i,tsl 0P84
call set-up mesSSAEE SUPRFITRT off stsgﬁgenﬁﬁdg?%r Re ago%prl €S JE)I & A B,
transmitted by block ACSERV to a subscriber line and is
to be shown on the display. The number of digits
10 displayed is obtained from the new file CNDFIL.
If the call is a transferred call, the block
SPB performing subscriber signalling reads instructions
from file CNDFIL, the instructions stating whether to
send the number of the original subscriber A or the
15 number of the subscriber that has transferred the call
(subscriber that has transferred first/last), or both,
and in what order.
If the number data on the incoming call is not
complete, if no number data is available, or if the
20 calling subscriber has a number display barring
' facility, the signalling block SPB reads from file
CNDFIL instructions stating what sequence of characters
to send. Likewise, if the display of the subscriber
terminal allows only a limited number of characters to
25 be displayed and if the incoming number is longer than
allowed, file CNDFIL indicates the sequence of
characters that will be sent. The sending of the
sequence of characters, whether the sequence is a
complete subscriber number or some other sequence
30 described above, is indicated in fig. 4 as 'trans-
mission of calling subscriber number to subscriber
line.' Wwhen the sequence of characters has been
. transmitted to subscriber B, the channel service block
s . ACSERV acknowledges the transmission. When block ACSERV
35 has acknowledged the transmission of the sequence of



whi ch controls subscri ber signalling of an anal ogue subscri ber
i ne. The service unit that processes subscri ber

data co program bl ock SFB for reading facility
i nfor na?p‘élﬁs’%?‘?@zbl ock readi ng subscriber data fromthe 1’Cm'm5'00608scr| ber

dat abase, and a supply bl ock SUFA, through whi ch the operator
updat es subscriber data. 25 The above functions are found in
al | -exchange systens. 12 The present invention

i ntroduces a new bl ock: Calling Nunber Delivery File CNDFIL. The
file contains charactkes signghei mpquemita faf sakiviceherasahdtndpeenunber
30 di spl ayi n u hat #Qﬁg

subscri bers conngg?égégg ? 88gx§ gﬁgéﬁd% 3 %é%f %%/{J“%n anﬁ%qgue
different types éﬂnﬁerﬁﬁﬁ3F3€qU|bh€ﬁ9§f§?§ u%%%ﬁblisnmentttﬂf B | €all

conprises threeprbeeeldsin eaghnogﬁalmﬁgﬁﬂer, contains all the

paraneters needed for trapsmt a calllng n er Lo one.type of
t er mi nal gquipnent of an WM 'dndld * 85w res8? Efb 5¢ %icé

anal ogue connect idduskErage€NBFiprockss dentwiich lsubiscriiber numbersidghal | i ng
protocol informationg; uhh gheghoyBrdietliRl first rIRGEAYOTsighMr sighalling
sston

I s used, and the trans
beginning of the process is as described in connection

with fig. 4, i.e. first a facility analysis and then
10 through-connection are performed. Information on the
ringing moment is fetched from the new file CNDFIL,
'which in this example indicates that the transmission
moment is 'after the first ringing signal,' i.e. during
the first long silent interval. After receiving a call
15 set-up request, the subscriber signalling service block
SPB sends a call request to module AIB and
simultaneously sets time supervision for itself
according to the type of ringing. A suitable length for
time supervision is the length of a ringing period +
20 500 ms. When the time for time supervision elapses,
block SPB sends a service request to the signalling
control block ACSERV of the analogue subscriber line.
Block ACSERV acknowledges the service request by
sending an acknowledgement. After this, block SPB
25 requests block ACSERV to send the subscriber number,
whereby it sends <the number and acknowledges the
transmission.. After this, the call establishment
proceeds in the normal manner.
In the above embodiment, block SPB must know
30 the ringing periods. It is thus not applicable to
subscriber modules in which ringing is implemented in
ringing groups. .
Fig. 6 shows a third embodiment in which the
information obtained from the new file CNDFIL indicates
35 that the calling subscriber number data must not be



nmonent, i.e. whether the nunber is sent before the 5 first ringing

si gnal , silent interval between ringing g r not
until af Sg{”?’ 'ggﬁnsmer. The file may al so cont ai n%%@éﬁ%#ed

length of a digit sequence to be transmtted, the transm ssion
order of such sequences, I nformation about I ndi vi dual 10
potentially deleted digits, information aboait different

restrictions, etc. Fig. 2 is a block diagramillustrating
t he basi dispéayef whbil miter dthe Amswedex Insthedeiiguoettiels is
subscri ber data QBdiEﬁtéHbW' l@ﬁé qﬂé@@sesuﬁﬁc£f'ﬁefalﬁ éﬁ wers.co'&tl'f Ol
requests for subscriber dat a4, ars from 3 that the

pe
subscri ber has s§BREFFARATt Sigﬂéll ng bl°%|$?ﬁld‘?ﬁﬁhﬁér9%§§)l‘§§ﬁ Srigece.
The point i ndeXfrequency sigdﬁliﬂiysCéebeicéiabdo&hOme by peelficl spl ay

unit the subscri ber uses. The ormati on fou in the cor.d 20
ocat ed uder t nFRURREE, Hes9Es, PRGS (TLoPRE| cRbgiq oR (St

i nformati on cont aessaget [froparsaisd dpbociscdthg mhssage indidiadydingy that '
concerned. The SWRSCILDP{edUhifsdriber has 'SHHME LB the! faee‘.r@wee:d

subscri ber by u5|ng ese par anmeters 3 shows
one possi bl e recBPO¥er ukhar edigits are sgeR%y ni e e‘iﬁﬁ?ﬁ&ntpam’h deRdi tion

todt hte above- | di_?ﬁon]fﬁélaﬁ:é%nlqd'oﬁﬁtﬁt% Scaliiﬁ@”g{xbﬁéﬁiﬁeg @ﬂl&%@n}jwtag t
ana stop |gnas e 1rii.e pelon em 0] or _supscri per
Sonal TR Soryi cobReghess WonBRrde Wb ibet, i « acthoTt PRUFRorTH

signal ling functmade.lmhehkength of thélpaese ups arekd ubeow i il CNIEEL t he
two bl ocks beingpeeore .sﬁBEBﬁ.%gQ bYufiplHS s 'gséwi hiwhe%{)aréhérom

t he bus connecti on I's al so connec
suppl y bl ock SUFRYPERFdkER \RERPLY héﬂ%%ré’ta@r bpent egenL, silepge is

subscriber file gidcbhaeebudt BAdi BHEXsPELBE Path is re-connected.

15 Where the above examples concern a transfer
facility, file CNDFIL is searched for data showing
whether to send the number of the original subscriber
A, or that of the subscriber than has transferred the
call, or both, and in what order.

20 The number display facility is activated in
the same way as the subscriber activates other service
facilities, i.e. by keying a defined sequence of
characters. After this, the calling subscriber number
of each call destined to the subscriber concerned is

25 displayed, if possible. Inactivation is conducted in
the same way, i.e. by keying a defined sequence of
characters. The outgoing call control receives the
activity/inactivity data of the facility from the basic
data on subscriber B.

30 The facility of the invention is available for
normal analogue and MUX connections of the exchange,
including Centrex extensions and members of a hunting
group. The subscriber number data of subscriber line A
are delivered supplemented with a national or

35 international area code. In local calls, a trunk prefix



10

suitable MML command. The subscri ber data index of the

subscriber file determ nes the type of the subscriber term nal,
which is looked for in file CNDFIL, so when t he s#g§ ﬂ o5t €rm nal
i s changeWO 4%t fices to 5 updat e the subscriber file throdgh the
supply bl ock SUFA. If the subscriber starts to use a term nal whose
information is not found in file CNDFIL, the data on t he equi pnent
nmust- be added to the f ile as a new 14record. After this, if
subscribers start to use nore 10 equi pnrents |ike this, it suffices
to update the and truskibeodebearéiladso displayed in £l r&ferthece to
f ig. 4, we shall atLgn Hetx t O
transmt a call nuBdr %%%én%%bé%?oﬁgféggtoégugécrlbe”ﬁ? |splay

nunber 15

daxumbeat dse showhngsngosedhae, Irethe g%ﬁ“%sq”éﬂ?%‘f ekﬁenﬂ i

bot \rllmvo;]ce Lrequ%q%zsdegpalthb@g agg n@.@k@g@@ g;r}_al Isubgcriber A e ew” ange
to iC ubscri ber co ecte ei ves .A- nu alding
concer ni n an i n&ft iﬁ(j S'L F é’fa ﬁ%eﬁer%—{ca& q% rset

est abl i shnent 20indivﬂﬂuaalwaEbrpeache&ermdnaheequiputnﬂanner. t he

processi ng

10

15

20

When the subscriber is a Centrex subscriber,
the extension number of the calling subscriber is
displayed on the subscriber equipment of subscriber B,
if the calling subscriber and the called subscriber are
members of the same Centrex group. In an out-line
Centrex call, no out-line number is added in front of
the number to be transferred.

The above description and the associated
figures are to be understcod only as illustrating the
present invention. It is obvious to those skilled in
the art that the invention can be varied and modified
in different ways without deviating from the scope and
spirit of the invention disclosed in the attached
claims.



proceeds fromthe signalling program bl ock on the input side to the
call control block on the input side and further t Cfiﬁ%ﬁﬁ%#
control pPYEA#I%I ock on the out put side, the lattef searching the
subscri ber database for. 25 the basic data on subscriber B and
performng a facility analysis. After this, through-connection is
performed. The subscriber signalling blocki$B fetches the data on
t he -cal li ng nunber display unit of subscriber B fromthe calling
nunmber delivery file 30 CNDFI L, theladatsa showing the correct
nonent for transmtting the calling nunber. In this exanple, the
transnission nmonent is found to be 'before the first ringin

si gnal . Wteh reedhodng of cattansfermingquest CaltlngQSS

b| ock SPB perfornings SEPSEF | DG T1e ionald i ng /AR @ber terminal in a

service request to t channel serV|ce block ACSERV. ' The
S|gnaII|rmPtechn|E%%§P ene netwdrF AN AP SRWHFLn whet her nodem or

DTMF signalling is used, iétqma’;ﬁﬂ"l@ﬂxe exchanbéoﬁithenm fidre dENBEIiingBl ock
ok acoter *“ia g Sy G BT UEr o AR Y SRR
the number data to a subscriber terminal of a calle
analogue subscriber line, and
10 subscriber terminals associated with an
exchange, the terminals having number display units for
- displaying said data on the number,
characterized in that signalling
parameter data used by different subscriber terminals
i5 are stored type-specifically in a file (CNDFIL) located
in the exchange, and that when a connection is
established from the exchange to a subscriber terminal,
the file is searched for the signalling parameters used
by the number display unit concerned, and the calling
20 subscriber number data is transmitted using said
signalling parameters.

2. A method according to claim 1, char -
acterized in that information indicating what
kind of number display unit the subscriber has is

25 stored subscriber-specifically in the subscriber
database, and that on the basis of this information the
file (CNDFIL) is searched for signalling parameters
used by this kind of number display unit.

3. A method according to claim 1, char -

30 acterized in that the signalling parameter
data of a subscriber terminal include data indicat: ng
the transmission protocol and transmission moment, and
whether modem signalling or voice freguency signalling
is used.

35 4. A method according to claim 3, char -

R



nmessage contains a sequence of characters that is transmtted by
bl eck ACSERV to a subscriber line and is to be shown on the '

di splay. hfseRgsgaer of digits 10 di spl ayed i s obt ai neg#¥odRossre new
file CNDFIL. , If the call is a transferred call, the bl ock
SPB perform ng subscriber signalling reads instructions fromfile
CNDFI L, the instructions stating whether to send the nunber of the
ori ginal subscriber A or the 15 nunbel6of the subscriber that has
transferred the call (subscriber that has transferred first/last),
or both, 3% b ® vhdt @&y . in that the transmigsinn RomeRF % a on

the incom ng cal ltHes si¥scriber nuadEY data ik befbpabeheddiastsringinagbl e,
or if the 20 calling subscriber has a nunmber display barring
facility, the si gﬁf:gqﬂhg bl ock SPB reads fromfile CNDFI L
instructions stating what Sssequemzthad ateomting sto claim 3p senl. altkew se,
if the digplay of t ri h Nk afkih@Ys i 8R! MoReht MEdLd
nunber of%Ehar actaerés.'e% O%J%gq_ 29 tgie é‘lnsa:l aa;tggzﬂ'gng F?‘ tge ilncompng nunber is

| onger than the guhsgrdben numbeprdatandisc Sugdngnha sd4gphcingerval

characters that wdiwdith Sedhgihbe segeang, ofaddicafter a FErivTeodl a
characters, whether the s i te subscri ber nunber or

uence is a conpl b
some ot her sequerfl@sfpnt lengd rjil'rt?gﬂ o fdrsY §%§P€a?§gnla ‘fig. 4 as
"trans- m ssi on ofé.ca |methesdbaccobding urbeclaimsdpscei hed r -

line.' Wign the spquence pfy GhAl 3t ol PRSeDPRD sransmisbidfsibhire 10

subscri ber B, the annel service block acknow edges the
transni ssi on. Whedf gD ckhenGRRBEEder hashAnsyereén edged the transm ssion

of the sequence of 7. A telephone network system with at least
one exchange, comprising '
outgoing call control means (OCB), which
15 perform call control functions in the call set-up,
ringing and supefvision steps, and which deliver the
calling subscriber number,
signalling means (SPB), which perform
signalling functions in the call set-up and supervision
20 steps,
channel service means (ACSERV), which transmit
messages between an exchange and a subscriber terminal,
and analogue subscriber terminals associated w_ith the
exchange and connected to number display units for
25 displaying the calling subscriber number data signalled
from the exchange,
characterized in that the
exchange comprises
storing means (CNDFIL), in which are stored
30 signalling parameter data used by different types of
display units,
subscriber signalling means {SPB), which, in
response to the number display unit type that has been
o read from the subscriber database by the call control,
35 read from the storing means (CNDFIL) the signalling

P
i e

L



12 char act er
granted; bl ock SPB s
wher eaf t eWOSSHAIR| s

W shall now refer to fig. 5, which
whi ch subscri ber nunber data

signal. The
with fig. 4, i.e. fi

s or the request for service has not been

ends a call request to an anal ogue ' adapt er
ment of a call proceeds in thepEgpﬁ%%ﬁﬁgnner.
illustrates a process
I's displayed after the first ringing
begi nning of the procegg is as described in connection
rst a facility analysis and then 10

5
n

t hrough- connect i artEnfa e f ddadl. dNf otHE! | SEmISEr t h@isplay usitgi tgperonent

is fetched fromthe
i ndi cates that t
signal," i.e. during

bl ock SPB sen

new file CNDFIL, which in this exanple )
’Ssi on nonment is '"after the first ringing
chariried fserviiceomgass | (AQSERY er whlichAframsmit

receiving a call Jdag (ﬁ§5%§f#§§ﬁwayﬁﬁﬂér tQ%tgubggghggrtg%gng%%gggl§§§vice

request to no

si nul tanedusly sRaranekexs,fdy khg giement defdmed by sald;perplekgt®o t he

type of ringing. As

ui tablg, |®ngyBtéar accordingt ivde g Vi sienhis +he

| ength of a ringinq:period + 20
S

supervi si on el aps®s-
datarithal hlalsobkeACSERY ffon Hcherstosdog mebbsr { GEPFIL he.

signal l'i ng

10

15

20

25

30

35

CeY L fln g o et PE0 it obet e

indicates that the transmission moment for the
subscriber number data is before the first ringing
signal, whereby the exchange supplies a first ringing
signal in response to an acknowledgement that has been
received from the channel service means (ACSERV) and
indiqates that the subscriber number data has been
transmitted to the subscriber terminal.

9. A system according to claim 7, char -
acterized in that the signalling parameter
data that have been read from the storing means
(CNDFIL) indicate that the transmission moment for the
subscriber number data is after the first ringing
signal, whe‘reby, in response to the first ringing
signal supplied by the exchange, the subscriber
signalling means (SPB) start a time counter and, when

the time set in the counter has elapsed, send the.

channel service means (ACSERV) a request to transmit
the calling subscriber number data.

10. A system according to claim 7, char -
acterized in that the signalling parameter
data that has been read from the storing means (CNDFIL)
indicates that the transmission moment for the
subscriber number data is after the answer of the
called subscriber, whereby, in response to the
subscriber picking ué the receiver, the subscriber
signalling means (SPRB) first disconnect the speech
path and connect silence, and then send the channel

U WA g




Bl ock ACSERV acknow edges the service request by sendi ng an
acknowl-edgenent. After this, block SPB 25 requests bl ock ACSERV to
send t hewsgdeaasgaber nunber, whereby it sends the peafiosoogsd
acknow edges the transm ssion. After this, the call establishnment
proceeds in the normal manner. In the above enbodi nent,

bl ock SPB nust know 30 the ringing periods. It is thus not appllcable
to subscriber modules in which ri&8ing is inplenented in

ringi ng groups. shows t hird enbodi ment in which

t he ot SRR BEREPcGATRERY S heA ndipasE CNBE| EEPRARLE: chas _
that the calli ngalullisyy isubscoribesr ndabarmdatanot be

13 di spl ayed unti,l, af,t I n _th u e
i ndi cated by the bl ock ' Subsdr TB& stdf 2RAELNG"chE1bIA T (B8 4P -
signal | ing bl ocke SPE Ieermeldy zs@wds t hdnvoitdwt, in frmmﬁy stgnathe ng

service lgl ock AGHERYxAti®| Rcelved £2BHCS knaessage 086RtEb1 Nagedis el ved
an 'off-hook' nessa rom sai d e ness%ge |nd|cat|ng t hat

the call ed subsdRH&EAHRG p?‘gﬂEd the  pubssrdbgx, number € tHRedigits

are sent, the spseecmipgf lkalld is incomplete, the subscriber signalling
means (SPB) read from the parameters stored in the
storing means (CNDFIL) what sequence of characters will

10 be sent.

RN D



di sconnected fromthe calling subscriber, silence is 10 connected to

said subscriber, and a short pause is made. The |l ength of the pause
is read fr¥R%4792 DRI L bef ore subscri ber nunber FETEFWSHOGHENt .
When t he subscri ber nunber data has been sent, silence is
di sconnected and the speech path is re-ciggphected. 15 Where the
above exanpl es concern a transfer facility, file CNDFIL is searched
for data show ng whether to send the nunber of the origrnal
subscri ber I N—aY that of tho.gubscribhor th d the
call, or b t(and I n what or d@ALL2ZE6ONTROL The nunber displa _
facility ib fctivated in_ the sapge _wav as the subscriber actipvages
ot her servjce mcommmm.leem Ky keaumomd&tfmmémwc of
characters JQ et | i ng subgc 42 : al
destined tp th »ubscrlber conckrned is |2
| nactivatipnii onductl€8 i n t hd I ned
sequence of characters. jThe outdo
activity/ipagtjvi € facilit '
subscri berj B = Ty of the |nvent|on I s aval ljabj e
for hofTH sﬁﬁéﬁf@m_n ctions of the exchange,
i ncl udi ng beht menber sjof a hunting group.{ The
subscri ber| nym subscrhi ber ling A are delivered
suppl enent ed | [ or 35 I nternational area code.| I|n
| ocal callp, ]a Tal” ' . .

= | Y

a SIGNALLING )

VOICE FREQUENCY SIGNALLING||  SUBSCRIBER SIGNALLING
SPB
ACKSERV
R
CNDFIL
AlB
\ ,
4 N
SUBSCRIBER DATA
[ SUFA ] [  sFB J
.
. Y,

FIG. 1



14 : and trunk code are also displayed in full. If the nunber
data is- 'Gﬁf&? as nuch of the subscriber nunber i s shown as
possi bl e, 51 subscrlber line is i nformed that tHEERVANESS of
subscriber Ais not 5 available. T unmber of digits to be sent can
be set individually for each te al equi pnent.

When the subscriber is a Centrex subscriber, t he extensi on nunber
of the calling subscri e subscri ber ggui pnent

of subscriber B, 10 I the calledd
subscri ber are t p. In an og&-line
Centrex call, no outj-line nungey ifs ropt of the%l&mer to
be transferred. THelabpve deskription bnd the assqgiuated 15
figures are to be understodqd-dn] y [a$e«~ || ustrajieng the preiE
invention. It is obyious tqgfose [skH|ed in | E the art that ¢
i nvention can be vafdi ed and Zdd Zinedg % di fferpnt ways vmtzn@t
deviating -fromthe gcope ar} 2 SSpirit of >he invention dlsckﬁi%d in
the attached 20 chaimd <] 1 g <4
™ ol B ol I Q. Ou
L lal|a]|a 2 %O
Q oll|a]|a Q > v
prd = > =2 RALLLE B4 o3
O ol]o]|o 3 L5
HIHIE Z B3
allajla Q =3
- 20
Z118(|2 5 2
\ DACAG = / g
\_~J \_/ \_/ \_/ <
7'y a.
Y |2 -
c |2
14 <
w5
@ | o
o o
G | @ ~
N | 0]
(8] b [
2D |2 L
“ |
5]
b
\. /




15 C ai ns 1. A nethod of
transfefrl n a caI ling subscri ber nunber to a S“b%‘fﬁﬁookﬁrm nal
ina'b WWhone network system conpri sing east
one exchange W|th means for detecting cal l ing subscri ber nurrber
data and nmeans for signalling t 8¢Gnunber data to a subscri ber
termnal of a called anal ogue subscriber line, and 10

subscriber termnals associated with an exchange, the termnals
havi ng nunber display units for di spl ayi ng said data on the nunber,
characteri zedinthat signalling par anmet er data used. by
di fferent subscriber termnals 15 are stored type-specifically in a
file (CNDFIL) | ocated in the exchange, and that when a connection
S established fromthe exchange to a subscriber term nal,

the file is searched for the signalling paraneters used by the
nunber di spl ay unyiggconcer ned, and the calling 20 subscri bqrgg nunber
data is transm tied.sin T oig-nai-l-i-ng—pa-ha-n%(-ehs.——l

2. A met hod accor SW‘NHLIN H’@ERFU)'nar_ act or i zaoldin
that information indicafipg what kind of nuober display.unlt the
subscri ber has i s|SIBNALLINGHEARER Mscriber-specifically. in the
subscri ber TRANSMISSION PROTOCOL

TRANSMISSION MOMENT
INCOMPLETE TRANSMISSION

| NUMBER LENGHT

OSITION OF REM D DIGITS
[ TRANSMISSION NUMBERS

SMISSION ORDE
B SUBSCRIBER TRANSMITS

START SIGNALS (1)

START SIGNALS {10)
LINTERMEDIATE SIGNALS (1)

| INTERMEDIATE SIGNALS (10)
LSTOR SIGNALS (1)

STOP SIGNALS (10)
RESTRICTION SIGNALS (1)

RESTRICTION SIGNALS (10)
UNAVAILABLE SIGNALS (1)

UNAVAILABLE SIGNALS (10)
TIME ELAPSED AFTER ANSWER

= FIG. 3



dat abase, and that on the basis of this information the file

(CNDFI L)® i ed for signalling paraneters used this kind of
nunber di sfg?%‘?/?{?ﬁ] 3. A nethod accor di nBCf’éDE’P%PSm 1, ¢ h
ar - 30 acterized in that the signalling paraneter
dat a of term nal include data indicating : t he

transm ssj on ransm ssi on nongjg, and whet her nmodem
signal I'i n [ cy signalling is used. 35
4. A et hjpod [ aim3. . char -
16 din that the transm ssion nonent for t he
subscri belr ' fore the first ri.ngin S|gral
5.Amethda:sbrd| aim3, c har - § a ¢ Zil zed in
t hat the t for t he jsubstri bgr} nu j data is
. . ; $ 1L <
during a bet ween rindi ng ki gndl E, after a .
peri od of! omtheffirs rirg@ gnal . A
6. A net odacczrdlnqtoi [ ar - 10 ajc} t= i zed m
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