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IN® - o7 TELECOMMUNI CATI ONS NETWORKS .5 The

presént jnvention relates to call set- up -anrd - service invocation in
- tel ecommuni cati ons networks, in particul ar though not exclusively to

Intelllgent Net wor ks (LN) based tel ecommuni cations networks.

There is cukde@RlyJACES42Cderable activity in 10 international

standards bodies (CO TTgalS@ep-efeC ANARERVICE INVOCATION IN
TELECOMMUNICATIONS NETWORKS

The present invention relates to call set-up and

i

service invocation in telecommunications networks, in
particular though not exclusively to Intelligent Networks
(IN) based telecommunications networks.
- There is currently considerable activity in
10 international standards bodies (CCITT, 1ISO, etc) and
elsewhere developing Intelligent Network (IN) standards and
implementations. Put simply, the basis of IN is to separate
service provision from switching functionality in
telecommunications networks. Typically, the processihg
15 required to implement network services is provided ' by
computers_which are independent from the network switching
infrastructure. This -allows for rapid creation and
introduction of new services without being excessively
constrained by network switches. C
20 In present day IN standards (CCiTT Capability.Set 1 -
CSl) and implementations the platform for launching all IN
services is a "Basic Call State Model" (BCSM) modelled in the
software of each IN switch in a network. The BCSM defines a
finite number of states in the lifetime of a
25 telecommunication call, e.g off-hook, collect digits, etc.
| Within the BCSM a number of Detection Points (DPs) are
identified, at which certain events can trigger the switch to
halt its call processing and refer to service control
entities for further instructions and service request
30 processing. The switch will allocate a call reference to
enable it to identify the service request query and
associated responses. .
Service control entities are able to modify the call
processing by performing further processing. For example:
35 a) Performing checks upon the validity of the calling

user’s subscription;
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el sewhere devel oping Intelligent Network (IN) standards and .

i npl eneht ations. Put sinply, the basis of INis to separate service

pr Qi si dn from swtching functionali-ty - in ‘t el econmuni cati ons
networks. =~ Typically, the processing 15 required to inplenent
network services is provided by conput ers which are i ndependent
fromthe netwdsk sw tObtaithing furhHeastinfdruzetion tidisid atdlMscodpletidy) d

creation and coinrs%t ,qducyt .u?%lu& w OQ?C]{'{-&SE tehOL‘L.toui%l%iSr JAumbe d'a-y

excessively rai ned by networ
I N standards (CCI TT Clsaiingy tdet talled p@SEy andsta*puerrem@tumamq

platformfor launchigg.d);lcd I\JI_. ues&er%@ eac ﬂ‘??\]?lsvm 5 §. Call State Model ™

(BCSM nodelled in the vvareo in a network. The
BCSM defined a fihein ethmnﬁervwéf coptapds enthtiese havef cqnmleted

a 25 tel econmwgéggmc@{é%e Lot Pd fodiooko1 COF l05d SUI t€0 ©i€ switch and
Wthin the BCSM a nunb tection Points (DPs) are I dentifled, at

whi ch cert ai n Bferftdl b fCRF1BY8% tRetRFi pORMAS Way with rout:.ng, alerting

and answer. The user who invokes the call directs all
service and call requests to the switch. The Service Control
10 Entity action is invoked by the switch’s BCSM actiﬁity.

IN has great potential for offering advanced network
services in the future. It has been proposed to use IN
principles and implementation as the basis for future mobile
telecommunication systems, and while a number of 1IN

15 enhancements needed to achieve +this have already been
identified, further changes will be required.

The current technique of IN call set-up is illustrated
in Figures la and 1b. As shown in Figufe la the physical and
logical interconnection of the schematically illustrated

20 telecommunications network is as follows: Terminal 1 is
connected to Switch 2, and Switch 2 is connected to service

contrcl element 3. Referring to Figure 1b the call or
service request is directed by a user from terminal 1 direct
to the switeh 2. If the switch realises that further

25 piocessing is required e.gq. for 1IN proposes, switch
processing is iriterrupted. The switch 2 requests further
processing for the call from the service control element 3.
This element provides the checking and further computation
required to complete the call. The service control element

30 then returns the regquired service and call details to the
switch to enable the call to be routed and completed. 1In
practice there will be several interconnected switches 2,
each serving a number of terminals 1, and each having access
to one or more service control elements 3 proﬁiding different

35 services.



hal't its call processing and refer to service control entities for
further instructions and service request 30 processing. The switch wll

al l.ecate a call reference to enable it 3te identify the service request
query and associ at ed responses. Service control entities
are able to nodify the call . processing by performng further

processi ng. For exanplegordimag)to a Fgmsdt Asppcthedk Shepdmventic itliane dgifs

the calling provided USEr' t213ubamiinRia@ions network for providing

"z communications links between network terminations comprising:
switching means;

5 two or more network terminations interconnectable by
the switching means to establish communications links
between the network terminations; and
service processing means for providing services to or
.for network terminations and/of the switching means;

10 characterised in that the switching means is configured such
that a request from a first network'termination to establish
a communications link with a second network termination is
directed to the service processing means which directs the
switching means to establish the link.

15 According to a second aspect of the invention there is
prbvided__ a telecommunications ‘network for providing
communications links between network terminations comprising:

switching means;

two or more network terminations interconnectable by

20 the switching means to establish communications links

between the network terminations; and

service processing means for providing services to or

for network terminations and/or the switching means;
characterised in that the switching means is configured such

25 that a service request from a network termination is directed
to the service'processing means.

According to a third aspect of the invention there is
provided a method of operating a telecommunications network
for  providing communications links between network

30 terminations the network comprising: switching means, two or
more network terminations connected to and interconnectable
by the switching means to establish communications links
between network terminations, and service processing means
for providing services to or for network terminations and/or

35 the switching means, characterised in that a request from a

" first network termination to establish a communications link

with a second network termination is directed to the service



b)i Obtaining further information to aid call conpletion, this

may i.ncl ude obtaining the routing nunber, checking the called

. party' s status and conparing - seryice requests for compatibility.
Wien the service control entities have conpleted processi ng they
return control of the call to the switch and the call continues in the

nornmal way w tdrdéuEdilg ah€ihs NOwhichandi fESYE! - the ThewiBERi NGO méafgesto
t he call direct%¥§gl, ﬁer¥5c and call requests to the switch. The -
Servi ce ContriSUPEHAP A8 ct1BF i s invoked by the switch's BCSM activity.

| N has great potenti @edordintd ejo ag fadvrahcadpeetwofkthe seventienithébe is

25 the basis ABCTUTLH o nBBLRES Sf; BPRESTHAN Satras oputie FcHF Bftushe

nunber of $N £k enlrweinding nesgietunicatcihvaye thisks$aveoetvwesnly bestwork

terminations, the network comprising: switching means, two or

more network terminations connected to and interconnectable

by the switching means to establish communications 1links

between network terminations, and service processing means

10 for providing services to or for network terminations and/or

the switching means, characterised in that a service request

from a network termination is directed to the service
processing.means. _ _ _

A preferred embodiment of the invention will now be

15 described by way of example, and with reference to the
accompanying drawings, wherein: -

Figure la is a schematic block diagram of a prior art
IN telecommunications network;

Figure 1b is a flow chart representing signalling

20 during call set-up/service request in the IN
telecommunications network of Figure la;

Figure 2a is a schematic block diagram of an IN
telecommunications network according to the preferred
embodiment of the invention; and )

25 Figure 2b is -a flow chart illustrating signalling
during call set-up/service request in the IN
telecommunications network of Figure 2a. '

Figures 2a and 2b together illustrate the concept of
the proposed service and call seﬁ-up technique. The user

30 terminal 10 directs the call set-up or service request to the
service control element 12 rather than the switch 11. the
call set up or service requirement passes direct to the SC
Element without any switch BCSM activity being involved. The
switch is not involved invoking the SCE entity. The service

35 control element 12 provides the processing required and then
directs the switch 11 to set the call up in the backward
direction (to the calling terminal) and the forward direction



i dentified, further changes will be required. The current

techni,que of INcall set-up is illustrated in Figures la and | b. As
shgwn in Figure | a the physical and | ogi gal. i nterconnection of the
schematically illustrated 20 tel ecommuni cations network is as follows:
Terminal 1 is connected to Switch 2, and Switch 2 is connected to

service Cor(tﬁd)|tlgée'85&ll'%e&b teﬂﬁfﬁlr)% .ng b;i’xc@ 9:!Hé|3 cbhnébeiens! harvte been

service reques ecte a user fr rm na ir 0

ot ton 2. TR ag ERS; SRLICAE | FarPiRERfe ARtk LRGR £h8 [Rid9da
e.g. for IthmmnnEmﬁalenwimghand @n@neSSngg is interrupted. The smﬁtch

2 requests further Th&rocgg§hgg égr %gél r%gb fur?thgf cggtr rect

el enent 3. This elémént prOV| ecking conput ation
required tos c@rq;i\etcm t apdcatdll Thetsepwmmsr oﬁlebeném 30 then setvires

the required g‘r:c;)réx o 135.45 dehy E%uttg:ht RSt ef%tfﬁégvgaa‘piﬁlt% A1

to be routed practice t ere’w e sever al
mterconnected’rsvmstec?r’i’ésc? request unt:.l the service contr entities

- instruct it to participate. Such intentions may require use
of the switch’s BCSM capability. This proposal effectively
10 migrates call and service control functionality £from the
switch into the service control entities, with the switch’s

funetionality being reduced to a basic switch 'matrix’.
This technique also minimises the establishment and
allocation of resources until it is clear that such resources
12 '‘are required. For the existing call process, when the switch
reéﬁests processing from the service control, it (the service
control) may well fail the call and cause the switch to
release the link due to a service mismatch, customer specific
service (such as outgoing calls barred) or called party
20 terminal state (such as the busy conditibn). This will mean
resources have. been allocated and then not used. Moreover,
both signalling and traffic channels will have been
allocated from the user terminal to the switch unnecessarily.
With the new technique only signalling resources are
25 allocated from the terminal to the service control. If the
service is failed at that point then the network has not had
to provide any traffic capacity. In other words the call is
validated before traffic 1links are established thus
potentially offering savings in the capacity of the systém.

30
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provi ded a

each servinﬁl

a nunber of termnals 1, and each havi ng access to one-or

Hmmuﬂ"lﬁl MS 3 providing different 35 services.
a first aspect gof. the invention there is

tel ecomfunfcations network for providing

communi cations |inks between network term nati ons conpri sing:
sw t chi ng neans;

(§1]

25

30

- CLAIMS

1. A telecommunications network for providing
communications links between.netwérk'terminations comprising:
switching means;
two or more network terminations connected to and
interconnectable by the switching means to establish
communications links between network terminations;
service processing means for providing services to or
foi network terminations and/or the switching means;
characterised in that the switching means is configured such
that a request from a first network termination to establish
a communications link with a second network termination is
directed to the service processing means which directs the

switching means to establish the link. -

2. A telecommunications network for providing
commuqications links between network terminations comprising:
switching means; '

two or more network terminations connected to and
interconnectable by the switching means to establish
communications links between network terminétions;
service processing means for providing services to or.
- for network terminations and/or the switching means;
characterised iﬁ.that the switching means is configured such
that a service request from a network termination is difected

to the service processing means.

3. A telecommunications network as claimed in claim 1 or
2 wherein the network is or includes a mobile radio network.

4. A; telecommunications network as claimed in any

preceding claim, having signalling links for carrying service

or communications requests and traffic links for carrying

communications traffic, wherein the service processing means
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rk term nations interconnectabl e by t he
svvr t chi nl;l“]ﬂ“ﬂl“l“ wrmul]osh communi cations |inks bet ween t he
network térnfnatidhs;s and servi€€l pfocessi ng neans. for providi ng
services to or for network term nations and/or the swtching
means; 10 characterised in that the switching neans is configured such

that a requesintiuvdes fmeensneforr kidenkifixingn esecytablieshrequegts and

communi cat i ong; § bBK£Whh +22323RNY i AREWRIK shdimrbdd¥td.s directed to -
t he service processing nmeans which directs the swi t chi ng neans to

establish the link. 15 According to a second aspect of the invention
there is psovi deds_methdEloE opaaitady antel e88mMaRK cat@onsPhe¥idirkIfor

connunlcatlons Iln s between netwgrk term_natiaons conpri Si
swi t chi ng rfeah §1ng commupi cati ﬁ@?ei&ﬂ, (% STYQE ‘terminations

|nterconnectabhe hytlbrk comprihﬁngmnswhtnglngameans,eswabbrshore network
communi cati onge L hPKStions connBBt¥aS" € I YA'e AIIBAKL A0 B¢ the
switching means to establish communications links between

network terminations, and ‘service processing means for

10 providing services to or for network terminations and/or the
switching'means, characterised in that a request from a first

network termination to establish a communications link with

a second network termination is directed to the service

processing means which directs the switching means™ to

15 establish the link. -

6. A method of operating a telecommunications network for
providing communications links between network terminations,
the network comprising: switching means, two or more network
20 terminations connected to and interconnectable by the
switching means.to establish communications links between
network terminations, and service processing means for
providing services to or for network terminations and/or the
switching means, characterised in that a service request from_
25 a network termination is directed to the service processing

means.

7. A method as c¢laimed in claim 5 or 6 wheréin the
network is or includes a mobile radio network.
30 | |
8. A method according to any of claims 5, 6 or Z wherein
the network has signalling 1links for carrying network
operation -signals and traffic links for carrying
communications traffic, wherein a traffic link is allocated
35 to establish a communications link by the service processing
means only if the service proceésing means determines that

the request is executable.
_  W7F EET= _
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servic i ““s for providing services to or for network
term n?ﬂ@‘ﬁg\ﬁgmwmw sSwi t chi ng neans; characterised in that the
{

switch ans ¥ s scorffi gured such 25 that ga-service request froma network
termnation is directed to the service processing neans.
According to a third aspect of the invention there is  provided a nethod

- of operating & tel e@onhebhodt iaerdnddtngr&o cladm &rowhdregn the service

comruni cati ons i ; 0.t egni.naty .t
compri'si gt reeH fia neShECEd Y Nded ko CRAL "B E L SIIELE of
to and inter comhlecfadhespechyiefienettvorki fgrmdansiodsest abl i sh

comuni cati ons |inks bet ween network term nations, and service

processi ng nmeans for providing services to or for network ternnations
and/ or 35 Ehel@wi t cH njerkafs, aqdnndidi®r teeFid® ht &F r dquashersbm 4£ a
first networlgd@sdtpatépni hQceshakbki abta asaiTableaitHNsdivice prbédsSing

second network termnation is directed to the ser_x' ce . .
means prevents attempts to connect calls to that termination.
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-4- processi ng means whi ch dlrects the switching neans to

estapLish the 1ink. According to a fourth aspect of the invention
tpere S provi ded a nmet hod of operati-n@ a tel ecormuni cati ons network 5
for provi di ng conmmuni cations |inks bet ween networ k

term nati'ons, the network conprising: sw tching neans, two or nor e
network term nations connected toAHﬂﬁBAﬁﬂeKEbansetabDe by the switching
means to establish comruni cations |inks

A telecommunications network has switching means 11
configured such that a request from a first network
termination 10 to establish a communications link with a
second network termination is directed to the service
processing means 12 which directs the switching means 11 to
establish the link.

This enables the user terminal 10 to direct service
10 and call set-up requests directly to the service control

entities 12 the switch 11 not being involved with the call or
service request until the service control entities 12
instruct it to participate, thereby minimising the
establishment and allocation of resources until it is clear
15 that such resources are required. A call can therefore be
validated before any traffic links are established thus
potentially offering savings in the capacity of the system.

wn
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between network term nations, and serV|ce processing neans 10 for provi.di ng

services to or for network term nations: and/ or . the swi tching neans,
characterised in that a service request froma network termnation is
directed to the service ——processing neans. A preferred

enbodi nent of the inventi W || rfow be 15 described by way of exanple, and
with reference to the at@orparlyi €lg dr awi ngs, wherein: Fi gure
la is a schematic block diag am'?‘?TTnlor art - I N tel ecomruni cati ons

net wor k; Figure Ib is™a flow chart representing signalljng 20
during cal | set - up/ service request in t he

t el ecommuni cati ons network of Figure |a; Fi gur@ 2a |s al schematic
bl ock diagram of an IN t el ecommuni cati ons netn@;E:Equ the
preferred enbodi nent of the invention; and 25 I gu is a
flow chart illustrating signalling CONTROL
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during call set - up/ serviEé waest in the I N

t el ecammuni cat j ons net wor k OfF~Fj gore—2a. Fi gures 2a and 2b
togéhfngmnﬂ,dwsirate t he concep Tct}-yl proposed service wgw& et up
techni q The user 30 termn 10 diretts the call set-up of servjce
requestrto t he service control elénent 12 rather than thJ%MTcﬂn"&

t he call set up or service requirgment passes direct to the X

El ement : BCSM ac ity being involved. The witch is

ityy The service 35 control elefent 12

not invI i 0 EQg saz-t
provi de tﬁkprocesm ng gurred andlt hen directs the swtch 11 to set
t he calr up in the backward di rect'ion (to the calling term naI’) and the

forward direction _
| | HALT PRocEssiING l
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| | R =t
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Lo REQUEST
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-a- (to the called teEﬁdnaI . L, Once the connections have been
ef) as mal (with the called t ermi na
v

achi eved the call is conpleé _
alerting and answering). Thi s technique enables a user termna
set-up requests directly to the service

to direct service and cal
control entities, the switch not being involved with the call -

request g’ iy MW ASEer vi ce control-enti?iaq1’ ynstruct it t b 21 pat e.
Such int :Ei‘%ns may require use of The svgych' s BCSM cap%;min?y; This -
pr oposal effddPiver 10 migratés call and ldervice control f&RAV ity

fromthe switch into the service controf entities, with th¢gzpwitch's
functionality|being reduced to a basic swifch "matrix". l
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This technique al so nininises the establishnment and al gai@it ens of
resources until it is clear that such:resources 15 are required. For the
existing call process, when the switch _ geguests processing fromthe
serwv+ce-control, it (the service control%;nay well fail the call and
cause the switch to rel ease the ABSERAGH 4Fi®rg &) vice nismatch, custoner

specific service (such as outgoing calls barred) or called pa

term nal state (§3bh SEF-YRANB %mmﬂﬂ EE%W““%TIOB% é@ﬁ@%@es
have been al |l ocated and then not used. Moreover, _bot h signalling and
traffic channels \|telbayfmuheestionsl hecavelt firasm $hitosingt eeansalll o

resour ces. ar CPORELINERE! BUFPOERAE ¢ Br nFRARSES ¢ RECRor g1 od Bf: 1 o Lhq ”
the  sergiceersifiatien a0 ttat estiablishera t bommennorkilkas ndinkawith t
Derere® oot FH054E CABBGHEY LPeRLIBEAIR' B A ed o, g P9t co
savi ngs in t herocegseing sveanhe l13ywhagh directs the switching means 11 to
establish the link. ' _
This enables the user terminal 10 to direct service
10 and call set-up requests directly to the service control
entities 12 the switch 11 not being involved with the call or
service request until the service control entities 12
W, instruct it to participate, thereby minimising the
establishment and allocation of resources until it is clear
15 that such resources are required. A call can therefore be
validated before any traffic links are established thus

-potentially offering savings in the capacity of the system.
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30 6 1. A method of operating a

t el ecommuni cati ons network for pI’OVI .di'ng conmuni cations- |inks between
network 't ermi nations the network conpri si ng: swi tchi ng neans, two or nore
net wor k 't ermi nati ons connected to and interconnectabl e by the switchi ng
means to establish communications |inks 13
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bet ween network term nations, service processing neans for providing
services to or for network term nations and/or the sw tching neans, _
signallLing links for carrying network operation signals and traffic links -
for:.carrying communi cations traffic wherein a request froma first network
termnation to establish a conmunications _|link with a second network
termnation is directed to the service pr@déssing means which directs the
switching neans to establish the link, and wherein a traffic link is

all ocated. to establish a connunications link by the service processing
means onl§.if the service proces 3£s determ nes that the request-i
execut abl £. 2. A nmethod of op |2$ t el ecomruni cati ons network for
provi di ng comruni cat i ons I|nks betwa n netmork term nations, the network

' } service”

conpri si ng: | EAMYNENG neans, I
| (oNTRoL
{ l | 3
| > |
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| 1 |
| | HALT PROCESSING |
| o
U | >t
| | lProcESs ¢ervice 7
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L
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or nore network term nations connected to and interconnectable by the
swi tching neans to establish communi cations |inks between network
termnations, signalling links for carrying network operation signals and
traffic |inks for carrying conmunications traffic, service processing neans
for providing services to or for network terminations and/or the switching
means, wherein a service request froma nedftbrk ternination is directed to
t he service processing neans, and wherein a traffic link is allocated to
establish a comunications |'ink by the service processing nmeans only if the
service pﬁ&cessing means deterni?es t?f&)the request i s executable.

: _

Fig 2b
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means
term nat [

- specified classes of cal
od according to claim2 or 3, wherein if a

mﬁet hOd }}iﬁor L

g to claim2, wherein the service procésglng
from specified network

to~{ D5

net work tern1nat|dh is mot avail abl e thg servi ce processing nmeans prevents
a

attenpts

to connect calls to that term Rati on.

1. A method of operating a telecommunications network for
providing communications links between network terminations
the network comprising: switching means, two or more
network terminations connected to and interconnectable by
the switching means to establish communications links
between network terminations, service proce8sing means for
providing services to or for network terminations and/or
the switching means, signalling links for carrying network
operation signals and traffic links for carrying
communications traffic wherein a request from a first
network termination to establish a communications link with
a second network termination is directed to the service
processing means which directs the switching means to
establish the link,

to establish a communications link by'the service

and wherein a traffic link is allocated

processing means only if the service processing means

determines that the request is executable. -

2. A method of operating a telecommunlcatlihs network for
providing communications links between network
terminations, the network comprising: switching means, two
or more network terminations connected to and
interconnectable by the switching means to establish
communications links between network terminations,
signalling links for carrying network operation signals and
traffic links for carrying communications traffic, service
processing means for providing services to or for network
termindtions and/or the switching means, wherein . a service
request from a network termination is directed to the
service processing means, and wherein a traffic link is
allocated to establish a communications link by the service
processing means only if the service processing means
determines that the request is executable. | |
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3. A method according to claim 2, wherein the service
processing means is programmed to bar specified classes of
call from specified network terminations.

4. A method according to claim 2 or 3, wherein if a
network termination is not available the service processing
means prevents attempts to connect calls to that

termination.

5. A method as claimed in any preceding claim wherein the
network is or includes a mobile radio network.



