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Abstract

The present invention concerns a Method for routing service calls, in particular those
associated with the intelligent network of a network operator (TP), in a
telecommunication network, with a switching centre (SSP') recognising the service call

and a control facility (SCP) controlling the service call, with the steps:

- recognising the call coming from the subscriber (TN) as a service call and
informing the control facility (SCP) by sending an information signal (IDP) via

the switching centre (SSP"),

- for the case where the control facility (SCP) can neither resolve the service
number down to a physical address, nor determine the network operator in whose
network the service is provided, informing the switching centre (SSP') with a

message (REL) via the control facility (SCP), and

- forwarding the service call to a further switching centre (VST), in particular a

further network operator, via the switching centre (SSP'),
as well as a telecommunication network, a centre (SSP') and a program module therefor.

(Fig. 3)
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Method for routing service calls in a telecommunication network, as well
as a telecommunication network, switching centre and program module

therefor
Field of the invention

The invention concerns a method for routing service calls in a telecommunication
network, as well as a telecommunication network, a switching centre and a program

module therefor.
Background of the invention

Today the public switched telephone network (PTSN/ISDN) consists of the (sub)
networks of various national, regional and local network operators. In addition to the
conventional service of establishing communication calls, these network operators are
increasingly offering additional so-called value added services, for example the setting-
up of a so-called perso.nal call number, by which a call is routed under time control to the
service customer's desired line unit. Specific facilities of the network operator, which are
integrated in the infrastructure of the conventional telecommunication network, are used
to control and perform these services. The best known of these facilities are those
facilities which form the so-called intelligent network (IN for short). The services which
this facilitates are also termed IN services. The architecture of the intelligent network and

the structure of the IN services are laid down in the corresponding ITU-T standards.

The so-called service switching point SSP and the so-called service control point SCP
form the two essential facilities of an intelligent network. The service switching point
SSP is a digital switching centre which recognises an IN sefvice call and gives the

service control point SCP the option to control the call. A frequent option for calling up a
specific service of the intelligent network is to dial an (IN) service number. In this case
the leading numerical sequence of the service number forms the service identification of
a specific IN service. The service switching point SSP recognises the IN service call and
informs the service control point SCP which is resolving the service number, that is to
say the determination of the physical address of that facility with which the subscriber
has to be connected in order for the service to be implemented. The service then runs
under the supervision of the service control point SCP. A detailed description of the tasks
of the service switching points SSP and of the service control points SCP in an intelligent

network is given on pages 105-117 of the book "Intelligente Netze" ("Intelligent
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Networks") by Gerd Sigmund, published in 1999 by Hiithig Verlag, Heidelberg (ISBN3-
7785-3908-6).

In this connection, the invention is not restricted to the intelligent network, but covers
equivalent network operator's facilities and processes by means of which value added
services can be offered. The network operator today therefore offers a large number of
specific services outside the intelligent network. For example, these services can be
realised with the aid of additional functions in the digital switching centres. Since these
functions are comparable to those of the intelligent network, the description below is

limited to embodiments in the intelligent network.

While initially the intelligent network was mainly installed and operated country wide
and centrally by a national network operator, IN services are also increasingly being
offered by other network operators. Many of these network operators are building their
own network infrastructure to do this. A network operator's infrastructure is regarded as
an own intelligent network if the network operator is able to recognise and process

service calls.

While the functions of the service switching points SSP are of a decentralised type, and
today are usually integrated in every local switching centre, the functions of service
control points are of a centralised type. In this case, each service number existing in the
national network beyond the limits of the respective network operator has to be resolved
so that the call can either be switched to a specific physical address of a facility, or the
network operator determined in whose intelligent network the service as.sociated with the
service number is performed. As a result, a subscriber can direct a service call to any
desired network operator, irrespective of which network operator is performing the
service. This transparency of service numbers in relation to the network operators is also
termed service number portability (SNP). The service numbers and the associated data
concerning addresses and network operators are usually stored in high-capacity databases
of the service control point SCP. Here the service control point SCP of a large network
operator is formed from a number of networked computers which communicate with

each other for example via a so-called high-capacity local area network LAN.

This architecture is a problem for small, mostly local network operators which often
cover only the area of a town. The operation and maintenance of a database for resolving

all service numbers extending beyond their own service numbers would represent a
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disproportionately large outlay for many of these network operators. If one such network
operator operates his own intelligent network without such a database, then in order to
guarantee service number portability, initially he basically always has to relay all calls

from IN services to a large national network operator who then resolves the call number.

To be able to execute service calls without rerouting via a national network operator and
without needing to interrogate such a database, a process is conceivable in which service
number portability is dispensed with and only service numbers of those IN services are
resolved, which can be provided in the intelligent network of the called local network
operator. Other (IN) service calls are cleared in reverse, that is to say these calls are
cancelled. The subscriber then has to direct a repeat service call to another, preferably
country-wide network operator. This process is of course less user-friendly and would
probably severely reduce the acceptance of local IN services of this type. Furthermore,

service number portability is a legal requirement in many countries.

The applicant does not concede that the prior art discussed in this specification forms

part of the common general knowledge in the art at the priority date of this application.
Summary of the invention

An object of the invention is to create a process and suitable means that make it possible,
in particular for local network operators, to perform IN services without rerouting via a
further network operator and without the local network operator having to know the

necessary service numbers of IN services that are not provided in his network.

According to a first aspect of the present invention there is provided a method for routing
service calls in a telecommunication network, with a switching centre recognising the
service call and a control facility controlling the service call, in particular in the
intelligent network of a network operator, said method including the following steps: the
switching centre recognises the call coming from the subscriber as a service call and
informs the control facility by sending an information signal; in the case where the
control facility can neither resolve the service number down to a physical address, nor
determine the network operator, in whose network the service is provided, it informs the
switching centre with a message;, and the switching centre transfers the service call to
another switching centre, in particular to a switching centre of a further network operator,
that continues the processing of the service call. According to a second aspect of the

present invention there is provided a telecommunication network with a switching centre
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recognising a service call of a subscriber and a control facility controlling the service
call, which has, among other means, means for resolving a service number, wherein
forwarding means are present in the switching centre to forward a service call of a

service number which is not resolved in the control facility to a further switching centre.

The present invention further provides for a switching centre with recognition means for
recognising service calls of a subscriber and communication means for exchanging -
messages with a control unit for controlling service calls, wherein forwarding means are
present, which, on receipt of a message from the control unit to the effect that a service
number was not able to be resolved, carry out the forwarding of the service call to a

further switching centre.

The present invention also provides for a program module to be executed in a switching
centre, with the following steps: receipt of the message to the effect that a service number

was not able to be resolved; and sending a message for the transmission of a service call.

According to a preferred embodiment of the invention when the resolution of a service
number is not possible with the aid of the local database, this call can be passed to a
further, preferably national network operator. In this case the network operator to whom
the call is being transferred does not necessarily have to be the correct addressee of this
service. It could be conceivable that this network operator also is unable to manage the

complete resolution of the service number and further forwards the call.
Further developments of the invention are revealed in the description below.
Brief description of the drawings

The invention is explained in more detail below with the aid of the accompanying

drawings, of which:

Fig. 1 shows an example of a process according to the prior art, in an intelligent network

where a service number can be resolved.

Fig. 2 shows an example of a process according to the prior art, in an intelligent network

where a service number cannot be resolved.

Fig. 3 shows an example of a process according to the invention in an intelligent

" network where a service number cannot he resolved.
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Detailed description of the embodiments
The resolution of a service number can generally lead to one of the following results:

a: the service number can be fully resolved and the physical address of the unit
determined, to which the subscriber has to be switched for the provision of the

service,

b: the service number can be partially resolved and the network operator determined

in whose network the service is provided (service number portability), or
c: the service number cannot be resolved, that is to say it is unknown.

The process for case a and case b is implemented by the prior art. Case a is shown by
way of example in Fig. 1. Case b is also dealt with in the explanation of Fig. 1. The
process according to the prior art for case c is illustrated in Fig. 2 and then the process

according to a preferred embodiment of the invention for case c is illustrated in Fig. 3.

Fig. 1 shows from left to right a first subscriber TN, a network operator TP and a further
subscriber TN2. Here a service switching point SSP and a service control point SCP are
shown as units of the network operator TP. An arrow S1 leads from the subscriber TN to
the service switching point SSP, from there an arrow IDP leads to the service control
point SCP and from there an arrow CON leads back to the service switching point and
from there an arrow S2 leads to the subscriber TN2. In this case the arrows S1, S2, IDP
and CON represent messages transmitted in the direction of the arrow. In this example
the service switching point is integrated in a local switching centre; this integrated

facility is hereafter denoted as a service switching point SSP.

If the subscriber TN calls up a service of the intelligent nefwork, then he dials a specific
service number, for example the standard directory number of the subscriber TN2, as
described above. This service number is forwarded with the message S1 to the service

switching point SSP. The service number contains a specific service identification by

-means of which the service switching point SSP recognises the IN service and thereupon

informs the service control point SCP about the call via the message IDP. The service
control point SCP checks that the service number is complete and requests additional
information if required. The service control point SCP then resolves the service number,
that is to say it determines the physical address of that facility to which the subscriber is

to be connected for the performance of the service. In this case he should simply be
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connected to the subscriber TN2 whose standard directory number refers to one or more
possible physical addresses (directory numbers) in accordance with specific criteria. With
the message CON containing the directory number of the subscriber TN2, the service
switching point is requested to establish the connection from the subscriber TN to the
subscriber TN2. The service switching point SSP then sends a connection message S2 to
the subscriber TN2, who in this simple example is connected to the same service

switching point SSP.

If, on resolving the service number, the service control point SCP determines that the
called service is to be performed in the intelligent network of another network operatbr
(case b), then it sends this information with the message CON containing the address of
the network operator back to the service switching point SSP, which then transfers the
call to an agreed switching centre of this network operator. The process for resolving the

service number described in the last paragraph is then repeated.

An exemplary process for the case (case c) where the service number is unknown in the

service control point SCP is described in the following Fig. 2.

Fig. 2 shows from left to right the first subscriber TN, and the network operator TP from
Fig. 1. The service switching point SSP and the service control point SCP are again
shown as units of the network operator TP, where the arrow S1 again leads from the
subscriber TN to the service swifching point SSP and from there the arrow IDP leads to
the service control point SCP. Differing from Fig. 1, instead of the arrow CON an arrow
REL leads back to the service switching point and from there an arrow S3 leads back to
the subscriber TN. Here, analogous to the arrows known from Fig. 1, the arrows S3 and

REL again represent messages transmitted in the direction of the arrow.

The subscriber TN again dials a specific service number transmitted with the message
S1, which is recognised by the service switching point SSP as an IN service call, which
then informs the service control point SCP about the call with the message IDP. In this
example it is intended that this is a service number that the service control point SCP
cannot resolve. With the message REL it then transfers the request to clear the |
connection to the service switching point SSP, which then informs the subscriber TN of

the call release with the message S3.

As described above, with today's intelligent networks, because of the demanded service

number portability, a service number may only be unknown when it actually does not
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exist, that is to say if the subscriber has dialed an invalid service number. For this, each
network operator to which a service call is directed must ensure that the called IN service
is forwarded at the point where the service is provided. For a local network operator, for
example, whose IN services make up only a small part of the total existing national IN
services, this means that he has to forward the majority of the IN calls for resolution of
the service number. To do this, for each existing national service number, provided he
does not handle these himself, he has to at least know to which network operator the
service call is to be delivered. Since new numbers are constantly added and existing
numbers are changed or deleted, this means a large outlay in order to maintain a database
with such data. As mentioned above, today the only option open to a local network
provider to reduce this expense is basically to transfer all service calls initially to a large
national network provider who handles the resolution of the service number and when
the service call is provided in the intelligent network of the local network provider, then

returns the service call.

The process according to a preferred embodiment of the invention is explained below
with the aid of Fig. 3, in which process the service calls can be directly handled in the
intelligent network of a local network operator, for example, without this network
operator needing to resolve service numbers which do not call up any IN service in his

network.

By way of an example, Fig. 3 shows from left to right a subscriBer TN, a local network
operator LTP and a national network operator NTP. A service switching point SSP' and a
service control point SCP are shown here as units of the local network operator LTP. A
switching centre VST is shown as a unit of the country-wide network operator. As in Fig.
2, the arrow S1 leads from the subscriber TN to the service switching point SSP', from
there the arrow IDP leads to the service control point SCP and from there the arrow REL
leads back to the service switching point SSP'. Differing from Fig. 2, an arrow S4, now

also representing a message, leads from the service switching point SSP' to the switching

centre VST.

In contrast to the service switching point SSP represented in the preceding figures, the
service switching point SSP' is extended by an additional function for forwarding

unknown service calls.

First of all the process described under Fig. 2 runs in precisely the same way: the
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subscriber TN dials a specific service number S1 that is recognised by the service
switching point SSP' as an IN service call, which then informs the service control point
SCP of the call via the message IDP. In this example a service call is involved that is not
provided in the network of the local network operator LTP. The service control point
SCP only recognises service numbers of IN services that are provided in the actual
network of the local network operator LTP. In the case of an unknown service number, as
described in Fig. 2, it passes the message REL back to the service switching point SSP'.
Differing from the process described under Fig. 2, the service switching point SSP' does
not now initiate the clearing of the connection, but forwards the service call with the
message S4 containing the service number to the switching centre VST of the national
network provider NTP. The switching centre of the national network provider NTP can
again involve a service switching point which continues the process described under Fig.
1. According to this process, several networks could be traversed before the service

number can finally be resolved in a network.

Basically, two processes can be considered when the intelligent networks of different

network operators act in combination:

In the first process there is no facility SCP in any network of the network operator, which
can resolve all service numbers. A service call is then forwarded until the network is
found in which the service number can be resolved. The more network operators with an
intelligent network there are in a telecommunication network, tﬁere will on average be
more of these networks through which a service call will pass. The waiting time for the
service customers therefore also increases. Moreover, an error in the input of a service
number will frequently remain undetected: the call is forwafded from one network
operator to the next network operator until the call is cleared down by the subscriber or
by a network monitoring facility. The negative effect of this process can be reduced in
that further service numbers of neighbouring network operators, for example, over and

above the particular service numbers, are known by each network operator.

In the second process, at least one facility is present in the intelligent network of a
national network operator NTP, for example, which resolves all existing national service
numbers, that is to say the network operator knows in which of the service numbers the
service call ié being processed. Provided they manage an independent intelligent

network, local network operators LTP resolve their own service numbers and transfer the
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service calls with non-resolved service numbers to the national network operator NTP

who guarantees the resolution of these service numbers.

The second process may be advantageous, especially for countries with dominant
national network operators. Since the allocation and management of service numbers is
frequently effected with the help of the national network operator's network facilities
anyway, this process enables the newly emerging local network operators to operate an
independent intelligent network at low cost, without necessitating modifications in the

network facilities of the national network operator.
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10

Claims

Method for routing service calls in a telecommunication network, with a
switching centre recognising the service call and a control facility controlling the
service call, in particular in the intelligent network of a network operator, said

method including the following steps:

- the switching centre recognises the call coming from the subscriber as a
service call and informs the control facility by sending an information

signal,

- in the case where the control facility can neither resolve the service
number down to a physical address, nor determine the network operator,
in whose network the service is provided, it informs the switching centre

with a message, and

- the switching centre transfers the service call to another switching centre,
in particular to a switching centre of a further network operator, that

continues the processing of the service call.

Telecommunication network with a switching centre recognising a service call of
a subscriber and a control facility controlling the service call, which has, among
other means, means for resolving a service number, wherein forwarding means
are present in the switching centre to forward a service call of a service number

which is not resolved in the control facility to a further switching centre.

Switching centre with recognition means for recognising service calls of a
subscriber and communication means for exchanging messages with a control
unit for controlling service calls, wherein forwarding means are present, which,
on receipt of a message from the control unit to the effect that a service number
was not able to be resolved, carry out the forwarding.of the service call to a

further switching centre.
Program module to be executed in a switching centre, with the following steps:

- receipt of the message to the effect that a service number was not able to

- be resolved, and

- sending a message for the transmission of a service call.
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Method for routing service calls in a telecommunication network substantially as
herein described with reference to Figure 3 of the accompanying drawings.

Telecommunication network substantially as herein described with reference to

Figure 3 of the accompanying drawings.

Switching centre substantially as herein described with reference to Figure 3 of

the accompanying drawings.

Program module substantially as herein described with reference to Figure 3 of

the accompanying drawings.

Dated this 10" day of May 2001
ALCATEL
by its attorneys

Freehills Carter Smith Beadle
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