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In a regional telephone network system offering centrex services, a closed user group is distributed as subgroups to several different
telephone exchanges. According to the invention, the management of user groups can be implemented in such a way that a table-type

subscriber database is stored in each exchange with subscribers of at least one closed user group. The database is associated with this user
group and contains all information necessary for implementing centrex services so that when the call control of the exchange detects on the
| basis of the subscriber data that the subscriber belongs to the closed user group, it utilizes the subscriber database when establishing a call.
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Regional centrex

The present invention relates to a system for
managing a closed user group which is distributed under
the control of a plurality of exchanges. The system
allows centrex service to be offered to subscribers
belonging to the same group but located geographically
over a wilde area.

The centrex service 1s a service offered by a
teleoperator in addition to basic services. In the
centrex service, a certain number of subscriber con-
nections of an exchange are allocated to one organiza-
tion, e.g. a company. The centrex service, which 1is
associated with a telephone exchange and managed by an
operator, offers the same services as a PBX or PABX
exchange of a company, wherefore it i1s not necessary for
a company to purchase and maintain an exchange of 1its
own. Originally, only subscribers belonging to the same
exchange could be included in the centrex service. The

service thus allowed internal calls and call transfer

from a subscriber line via an exchange only to another
subscriber line connected to the same exchange. In the
expanded service developed later, subscribers located
geographically far from each other, and thus subscribers
connected to different exchanges, belonged to the same
centrex group. This was possible only 1f the user of the
service leased a private 1line which connected the
different exchanges to each other. This 1is, however,

expensive for the client, and moreover, changes in the

routing of a call require switching operations performed
by the operator in the exchanges, which, in addition to
being cumbersome, 1s also costly.

The problem becomes more serious when the
client has offices in many places over a geographically

wide area, and the offices should be combined into one
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centrex group, whereby it should be possible to make
internal calls and call transfers through many
exchanges.

A solution to this problem with regional
5 centrex service is disclosed in PCT application WO
93/17515. It discloses a service whose architecture 1s
adapted to an advanced intelligent network AIN. In a
network of this kind, an exchange is connected to one
or more corresponding exchanges by trunk lines, and each
10 exchange has a data link using common channel signalling
to a signalling transfer point STP, which in turn 1s
connected to an integrated service control point ISCP.
In the following, this system of the prior art
will be described in greater detail with reference to
15 Figure 1. Exchanges 11, 13, 15 and 17, which are each
indicated by SSP (Service Switching Point), are
programmable exchanges. They identify AIN-type calls,
send interrogations to ISCQ, and receive instructlions
and data therefrom for call processing. Exchanges 11 and
20 13 are connected via data links to a regional signalling
transfer point 23 (STP), and exchanges 15 and 17 are
connected to another regional signalling transfer point.
The exchanges are connected to each other by trunk
lines, which transfer calls. Regional STP nodes 23 and
25 24 are connected to a regional STP node 31, which in
rurn is connected to a service control point ISCP 40.
The connections from the exchanges to nodes 23 and 25
are data links, e.g. common channel signalling links
according to CCITT #7, whereas the connections from sald
30 nodes to the STP node and from there to the service
point are packet network links. ISCP 40 comprlses a
service management system 41, a data and reporting

system 45 and a service control point 43.
The regional centrex solution of the present

35 invention is based on the idea that a centralized data-
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base is provided in the service point ISCP 40. This
database contains all data relevant to the centrex
service. The regional exchanges SSP 11,...,17 are
programmed to identify as regional centrex calls the
call and service requests from certain subscriber lines
coupled to said service and connected to the exchange.
When an exchange, e.g. exchange 11, receives a service
request from such a subscriber line, e.g. terminal A,
the exchange at first detects that the line is a centrex
line. After this, the exchange 11 sends a request on the
signalling channel SS#7 through signalling transfer
points 23 and 31 to the service control point ICP 40 for
all information necessary for processing the call. The
request contains both the subnumber of the calling sub-
scriber and the digits dialled by the subscriber. The
control point 40 fetches the data of the calling sub-
scriber from the database, and on the basis of this data
and said digits, it gives the exchange 11 instructions
for routing the call. The task may be, for example, a
call or a call transfer to a subscriber D belonging to
the same centrex group and connected to an exchange 17
which 1is geographically remotely situated.

In this system of the prior art, centrex
services are provided and changed, with regard to one
subscriber line, in a centralized manner in this one
service control point ISCP. The advantage of this system
is that the centralization does not entail programming
changes in exchanges controlled by it. The drawback of
this system is, however, that its operational environ-
ment must always be an intelligent network IN, which
employs advanced signalling between specific signalling
nodes SSP, STP, ICP; i.e. the system requires advanced
signalling between the 1IN database centre and the

exchanges of both the calling and the called subscriber.

The system is thus difficult to adapt to current tele-
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phone network systems, which have long been 1n use.
The object of the preseﬁt_invéntion is:thus a
regional centrex system which does not have the draw-
backs of the known system and which is particularly
suitable for use in current networks without that 1ts
use would be limited by possibly different signalling
between the exchanges. The members of a closed user
group must be able to establish speech connections using
internal numbers of the group, i.e. subnumbers, which
should be independent of the actual directory numbers
of the subscribers. It must be possible to include sub-
scribers from different exchanges and different local
networks to a closed user group. It must be possible to
identify subscribers belonging to the same closed user
group and to ©offer them a number of different
facilities. Addition of new numbers and removal of

numbers, i.e. maintenance of the system, must be simple.

Another object is to provide a system 1in which the
operator can serve a plurality of centrex groups using
directly the subnumbers of these groﬁﬁs.-" |

These objects will be achieved with a system
according to claim 1 and a method according to claim 6.
The preferred embodiments of the system according to the
invention are disclosed 1in the dependent-élaims.

According to the invention, closed centreX user
groups are formed by providing a table-type database 1n

each exchange with at least one centrex subscriber. Each

user group has its own table. In order to allow call
control to address interrogations regéj:ding a subnumber-
to-directory number conversion and "does the calling
subscriber belong to the user group of the called
subscriber"” to the correct table, the subscriber data
of each subscriber belonging to the user Jgroup are
provided in the table with addressing to the data of

said user group.
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The directory numbers including area codes are
stored in the table so that subscribers in different
local networks can belong to the same closed user group.

Data on the length of the subnumber is stored

in the table so that the call control knows to expect
a sufficient number of dialled digits before the sub-
number-to-directory number conversion, whereby un-
necessary lnterrogations to the database are avoided.
Charging data needed for calls are stored in
the user group data 1in the table so that the call
control can route calls 1n accordance with the route
selection analysis path used by normal calls. Normal
subscribers refer to subscribers not belonging to a

closed user group. The maintenance of overlapping

analysis trees 1is thus avoided.

In the user group data in the table there 1is
also stored a number of an outgoing call, on the basis

of which the call control detects that a subscriber of

a closed user group tries to make an external call from
the closed user group using normal dlirectory numbers.
All neces:ary number conversions relating to
a user group and verifications as to whether the calling
subscriber belongs to the wuser group can thus be
performed by means of the same table. A subscriber can
then be identified as soon as the directory number of
the calling subscriber 1s signalled to the exchange of
the called subscriber. In the system of the invention,
each user group 1is addressed by the operators of the
exchange merely by the name of the group. One user group

has the same name in all exchanges. The data of this

group can thus be updated without referring to the

actual location of the table 1n the exchange.

The numbers of the table are preferably
utilized for implementing an operator place accordlng

to the regional centrex concept, said operator place
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serving several centrex groups. The operator can
establish speech connections using subnumbers of more
+han one closed user group. The subscriber does not have
to use any procedure, such as */i characters or a
S5 certain separate number sequence, IOr indicating the
subnumber group he 1is using. This is possible if the
number (s) reserved for identifying the user group is/are
given as the first number(s) in the subnumbers of a
closed user group. All subnumbers of a user group thus
10 begin with the same number sequence, and each group has
its own individual sequence. This allows the operator
to place a call by using merely the subnumber, and the
call control routes the connection to the correct sub-
number of the centrex user group on the basis of the
15 numbers reserved for identification.

In the following, the invention will be
described in greater detail by means of a preferred
embodiment with reference to the accompanying drawings,
in which

20 | Figure 1 shows a known regional centrex system,

Figure 2 shows a telephone network provided
with regional centrex,

Figure 3 shows different files of a database,
and

25 . Figure 4 illustrates the principle of sub-
numbering. | :

Reference is made to Figure 2. A specific
table-type centrex file, which .is a subscriber database,
is created in each exchange with centrex subscribers.

30 The telephone network may be any modern network, and it

does not have to be an IN network. The exchange may be

of any known type comprising a software block which

offers basic switching services and 1in which a program

block reading the centrex file can advantageously be

35 provided.
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Reference 1s made to Figure 3. The database
comprises at least five files: A) centrex group data
file, B) centrex group subnumber file, C) centrex

exchange name file, D) subscriber file, and E) destina-

tion file.

The file 'Centrex' of item A contains the
following information: 1) name of centrex group, 2) call
number of centrex group, 3) area code of call number,
4) charging method within subgroup, 5) charging method
between subgroups, 6) maln charging zone for calls
within subgroup, 7) additional charging zone for calls
within subgroup, 8) main charging zone for calls between
subgroups, 9) additional charging zone for calls between
subgroups, 10) first digits of subnumber, 11) length of
subnumber, 12) out-line number, 13) operator identifiler,
14) operator number, 15) call return number, 16) numbers
of operator place, 17) length of abbreviated number, 18)
starting digit of abbreviated number, 19) centrex type
information.

The file 'Centrex Subnumber' of item B 1s a
subnumber file where a subnumber 1s converted to a

directory number and vice versa. The charging subgroup

of a member is also obtained from this information. The
file thus comprises 1) subnumber, 2) index of centrex
group file, 3) directory number, 4) area code of
directory number, 5) number of charging subgroup, and
6) subscriber status data, i.e. information on whether
the subscriber is a subscriber of said exchange.

The file for the names of centrex exchanges,
'Centrex Exchange Name', according to item C defilnes the

names of those exchanges to which said centrex 1s

distributed. The file thus contains a list of the names
of exchanges.
The file of item D contailns the information

indicated by the facility group of a centrex member, and
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+he file 'Destination' of item E contains the centrex
service number and the service number.

The files of the databases located 1n the
exchanges are changed, created and updated by operation
and maintenance commands. The operation and maintenance
commands are given from an operation and maintenance
centre, which is part of a modern telephone network, as

is known. From there, they are sent via the operations

and maintenance network to each exchange. By an

operation and maintenance command it i1s possible to
create a new centrex group, in which case at least items
1 £+o 11 and 19 of the above-mentioned 'Centrex' file are
given as parameters in the definition. The commands can
also be used for adding and removing members of a group,
adding and removing subnumbers of a group, adding and
removing special numbers of a group, adding and removing
names of exchanges, changing group data, removing a
group, interrogation for group data, managing facilitiles
of group members, etc. The command parameters of each

command comprise relevant parameters from the different

files. The parameters will not be described more closely
hereiln.

In the following, the establishment of a call
in an exchange will be described 1in a situation where
4 subscriber connected to this exchange 1s starting
call. When the call control detects on the basis of the
subscriber data that the subscriber belongs to a closed

)

user group, i.e. to a centrex user group, it uses data
extraxted from the data of the closed user group in the
database in order to find out whether the subscriber 1S

establishing the call using subnumbers of the user group

or normal_directory numbers. After this, the call
control performs the necessary subnumber-to-directory

number conversion, obtains the charging data needed Ifor

internal calls of the user group, and then routes the
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call in accordance with the normal route selection
analysis common to all calls. The number to be analyzed
is thus the directory number corresponding to the sub-
number of the user group. Alternatively, the call
control routes an external call in accordance with the
route selection analysis common to all calls. The number
to be analyzed 1s then the directory number dialled by
the subscriber without the out-line number used for the
identification of external calls. From the exchange of
the calling subscriber the directory number of the
calling subscriber i1s transferred by the use of normal
signalling to the exchange of the called subscriber. If
the call control 1in the exchange o0of the called
subscriber detects that the subscriber belongs to a
closed user group, 1t verifies whether the dilirectory
number of the calling subscriber can be found in the
subnumber/directory number table of the called

subscriber.

In the following, the setting up of a call will

"be described briefly in the case of an outgoing call

from a member of a centrex group. Once the call control

unit of an exchange has received information on the

starting of a call, 1t requests for the subscriber data
in the normal way, using the location data of the sub-

scriber in the request. If the subscriber data indicate

that the subscriber belongs to a centrex group, the call
control unit requests the basic switching service unit
to fetch the subscriber data from the centrex subscriber
database, provided in the exéhange in accordance with
the invention. As a response to the request, the call
control unit receiveé, for éXample, the following
information: centrex group identifier, length of sub-

numbers used in the group, out-line number, and operator

number, the first number after which the abbreviated

numbers are common to the group, and length of the
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abbreviated numbers common to the centrex group. On the
basis of these data, the call control finds out whether
t+he call is from the operator or from a group member,
and whether the called subscriber is a member of the
same centrex group or not (the subscriber dials the out-

l1ine number). In the case of an external call, the call

in the art. In the case of an internal call of a centrex
group, the subnumber table of the calling subscriber's
centrex group 1in the subscriber database of the
invention (Table B in Figure 3) 1s searched for the
subnumber dialled by the subscriber, whereafter the
subnumber is converted to the corresponding directory
number of the telephone network. Other necessary data,
such as charging subgroup data and tariff data for

internal calls, are also obtained from the database.

Thereafter the call establishment proceeds in the normal
manner.

A member of a centrex group receives calls
either with a direct number through the centrex operator
or, in a centrex group with no operator, on the basis
of centrex hunting. In the case of an incoming call to

3 member of the centrex group, 4 subscriber with an

analogue connection 1s informed by means of various
ringing tones of whether the call is from within or

cutside the centrex group. For this purpose, the call

~ontrol must find out whether the calling subscriber
belongs to the same group as the called subscriber. The
comparison is made by means of the directory number of

the calling subscriber, as the centrex group subscribers

may be connected tO different exchanges. If the

pra

directory number of the calling subscriber is not

obtained, the call is interpreted as coming from outside
the centrex group. When the call arrives at the

exchange, the call control requests the data of the
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called subscriber in the normal manner from the basic

switching service unit. If the called subscriber is
found to be a member of the centrex group, it is
verified at this stage at the latest whether the calling
subscriber i1s also a member of the same centrex group.
The centrex group i1index of the called subscriber is
further verified from the database of the invention; if
it is the same as that of the calling subscriber, the
called subscriber 1s given a ringing tone which informs
him that the incoming call is an 'internal call'.

The facilities described above in the case of
an incoming and an outgolng call are intended merely to
illustrate the 1nvention. The following cases have not
been discussed above: a call to the call number of the
centrex group, a call to the personal number of the
operator, redialling, the use of abbreviated numbers,
the use of a digital connection, etc. The centrex data-
base provided in the exchange can be utilized in the
establishment of these calls, and the practical
implementation is obvious to one skilled in the art.

With reference to Figure 4, let us examine 1n
the following how the numbers of the subscriber data-
bases can be utilized from the point of wview of the
operator. The number(s) reserved for identification of
the user group (called reserved digits of a subnumber)
is/are added to the subnumbers as the first number(s).
Figure 3 illustrates subnumbers of three centrex groups.
All these groups have the same operator. In the example,
the subnumbers of the groups éomprise three diglts. As
can be seen, the first digit in all subnumbers of group
1 is '1l'; correspondingly, the first digit in all sub-

numbers of group 2 is '2'; and in the subnumbers of

group 3, the first digit 1is '3'. These subnumbers are

used when a call is made within the group. It should be

noted that all these groups have the same operator
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number, e.g. 9, and the same out-line number, e.g. 0.
The procedure is as follows. When the call
control detects on the basis of the data of the operator
that the operator is capable of selecting subnumbers of
'S several user groups, the call control uses data
extracted from the data of the closed user group in
order to find out whether the operator 1is establishing
the call using a subnumber of the user group O & normal
directory number. After this, 1if the operator uses a
10 ‘subnumber, the call control collects dialling as long
2s needed for identifying the subnumber group used, 1l1.e.
the closed user group. In the example of Figure 3, one
digit 1is collected. When a sufficient number of dialled
diglits are recelved the call control requests identi-
15 fication of. the corresponding centrex group from the
database. The response gives the index of the identified
centrex group and other information. As a result of
this, the subnumbers of the group can be accessed. The
call control performs the necessary subnumber-to-
20 directory number conversion using the subnumber/
directory number table of the user Jroup. which 1s
provided in the subscriber database in the exchange in
sccordance _with the invention. The same operator can
thus serve several closed centrex groups.
22 It will be understood that the above

description and the accompanyilng draW1ngs are intended
merely to illustrate the present invention. It will be
obvious to those skilled in the art that the invention

can be varied and modified without departing from the

30 scope and spirit of the invention disclosed in the

appended claims.
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Claims -

1. A telephone network system offering centrex

" services and comprising a plurality of telephone

exchanges, closed user groups being formed from sub-
scribers connected to said exchanges 1n such a manner
that one closed user group may be distributed as sub-
groups to several different telephone exchanges, whereby
a subscriber can, within a closed user group, call to
a member of the same group using a subnumber independent

of the actual directory number, and the subscriber can

make an external call from the closed user group by

dialling at first an out-line number, c¢c h a r a c -
t er 1 z e d in that a table-type subscriber database
is stored in each exchange with subscribers of at least
one closed user group, said database being associated
with this user group and containing all necessary data
for implementing centrex services, whereby the call
control of said exchange, having detected on the basis
of the subscriber data that the subscriber belongs to
the closed user group, utilizes the subscriber database
when establishing a call.

2. A system according to claiml, ¢ h a r a c -
t er iz ed in that the subscriber database comprises
a centrex group data file comprising at least:

the name of the centrex group, which 1is the
same in all the exchanges to which the group 1is
distributed, and the call number of the group and the

area code of the call number, whereby the operator calls

each group only by the name of the group,

the necessary charging data for both calls
within a subgroup and calls between subgroups,

information on the length of a subnumber,

an out-line number on the basis of which the

call control detects that the subscriber tries to make
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an external call using a directory number, and the
number of the operator.

3. A system according to claim 1 and 2,
characterized in that the subscriber data-
base comprises a centrex group subnumber file comprising
at least:

a subnumber and the directory number corres-
ponding to it,

the area code of the directory number,

the number of the charging subgroup,

the index of the centrex group file.

4. A system according toclaiml, char ac -
ter 1z ed in that the subscriber database comprises
a centrex exchange name file comprising the names of the
telephone exchanges to which the user group 1is
distributed.

O. A system according toclaim3, c har a ¢ -
teri1zed 1in that the subnumbers of a user group
begin with the same number sequence, and that different
user groups have different number sequences, whereby the

operator uses the sequence for identifying the user
group.

6. A method for implementing centrex service

in a telephone network system comprising a plurality of .

telephone exchanges, closed user groups being formed
rrom subscribers connected to said exchanges in such a
manner that one closed user group may be distributed as
subgroups to several different telephone exchanges,
whereby a subscriber can, within a closed user group,
call to a member of the same group using a subnumber
independent of the actual directory number, and the

subscriber can make an external call from the closed

user group by dialling at first an out-line number,
characterized in that sa table-type sub-

scriber database is stored in each exchange with sub-
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scribers of a closed user group, said database being
assoclated with this user group and containihg all
necessary data for implementing centrex services,

and that, in the setting up of a call where at
least one of the subscribers i1s a member of a user group
connected to the exchange, the call control uses the
database of said user group for performing the necessary
number conversions and for connecting the call.

7. A method according to claim6, ¢ h a r a ¢ -
t er 1 z e d in that when the call control detects on
the basis of the data of the calling subscriber that the
subscriber belongs to a closed user group, it fetches
from the subscriber database of said group the identi-
fication data which indicates whether the subscriber 1is
establishing the call using a subnumber or using a
directory number as the called number.

8. A method according toclaim 7, ¢ h a r a ¢ -
ter i1z ed in that when the identification data
indicates that the subscriber i1s using a subnumber, the
call control fetches from the subscriber database the
directory number corresponding to said subnumber and the
charging data needed for internal calls, and thereafter
routes the call in accordance with the normal route
selection analysis common to all calls.

9. A method according to claim /7, ¢c h a r a ¢ -
ter 12z ed in that when the identification data
indicates that the subscriber 1is using a directory

number, the call control routes the call in accordance

with the normal route selection analysis common to all
calls.

10. A method according to claim 6, ¢ h a r -
acterized in that, from the exchange .0f the
calling subgcriber, the directory number of the calling

subscriber is transferred by the use of normal signal-

ling to the exchange of the called subscriber, where the
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scriber belongs to a closed user group, the call control
verifies from the database of the user group of the
5 called subscriber whether it contains the directory
number of the calling subscriber, whereby the call
control indicates to the calling subscriber with a

certaln ringing tone that the call is a centrex call.
11. A method according to claim 6, ¢ h a r -
10 acterilzed in that in the database all sub-
numbers of a user group begin with the same number
sequence, and different user groups have number
sequences which are different but of the same length,
whereby the operator uses the sequence for identifying
15 the user group.
12. A method according to claim 11, ¢ h a r -
a cterized in that when the call control detects
that the operator is capable of selecting subnumbers of
several user groups, it fetches from the database of the

20 closed user group the identification data which

indicates whether the operator is establishing the call
using subnumbers or normal directory numbers.

13. A method according to claim 12, c¢c h a r -
a cterized in that the call control,

25 after having obtained the identification data,
collects dialling until it has received the number of
digits reserved for a subnumber of a closed user group,

finds out which closed user group the operator
1s using, and

30 fetches the directory number corresponding to
the subnumber from the database.
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