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(57) A private branch exchange (WPABX) with an integrated mobile part for controlling cordless terminals (HS) 1s
established, which can be operated from base stations (BS). The private branch exchange (WPABX) contains freely
configurable interface modules (I/I) for wired (DE) and cordless (HS) terminals, which can be operated from a base
station (BS). A central control unit (PABX-CPU) 1s provided to control all call handling and service feature control
tasks, and a subordinate control unit (Mobile-CPU) for call setup and switch-off control of the cordless terminals (HS)
1in accordance with a set of assigned call numbers. The control units (PABX-CPU, Mobile-CPU) and the interface

modules (I/F) are connected with each other through a bus system (BUS).
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ABSTRACT OF THE DISCLOSURE

A private branch exchange (WPABX) with an inte-
grated mobile part for controlling cordless terminals
(HS) is established, which can be operated from base
stations (BS).

The private branch exchange (WPABX) contains freely
configurable interface modules (I/F) for wired (DE) and
cordless (HS) terminals, which can be operated from a
base station (BS). A central control unit (PABX-CPU) is
provided to control all call handling and service feature
control tasks, and a subordinate control unit (Mobile-
CPU) for call setup and switch-off control of the cord-
less terminals (HS) in accordance with a set of assigned
call numbers. The control units (PABX-CPU, Mobile-CPU)

and the interface modules (I/F) are connected with each
other through a bus system (BUS).
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PRIVATE BRANCH EXCHANGE
Technical Field

The present invention relates to wireless private

branch exchanges (WPABX).

Background of the Invention

Today, the direction of development in the area
of mobile communications shows possibilities of operating
cordless terminals from private branch exchanges as well.
Such known wireless private branch exchanges (WPABX =
Wireless Private Automatlc Branch Exchanges) ("Alirwaves,
architecture and tomorrow's PABX", by Douglas Post-
lethwaite, Communications International, May 1990, p.
59-67) consist of a known private branch exchange to which
wired terminals are connected as well. In its simplest
configuration, the private branch exchange has one base
station per radio cell, which 1s connected to. the private
branch exchange.

Comfortable configurations have a unit (RBX)
performing a specified (also called "add-on") call handling
function to control several base stations.

Thus, the 1ndicated wireless private branch
exchanges always consist of two independent parts, where
the "mobile" part, like another subscriber as seen from the
known private branch exchange, 1s connected to analog or
digital 1line 1nterfaces of the known private branch

exchange.
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The 1invention ndw has the task of creating a
private branch exchange with an integrated mobile part.

According to the present 1invention, there 1is
provided a private branch exchange (PABX) comprising:

- a plurality of interface modules (I/F)
configured for connecting a plurality of corded terminals

(DE) by wire and for connecting at least one base station

(BS) which serves a radio cell (FZ) and 1s connectable via

an air interface to a plurality of cordless terminals (HS):;

- a central control unit (PABX CPU) for
processing all call handling in the private branch exchange
for the plurality of corded terminals (DE), including
processing corded terminal call-setup and call-cleardown
messages and corded terminal connection orders, and for
further processing only a part of the call handling for the
plurality of cordless terminals (HS) 1n response to a
mobile control message signal, 1ncluding processing all
cordless terminal connection orders 1n a same manner as
corded terminal connection orders, but not processing
cordless terminal call-setup and call-cleardown messages;

- a moblle control unit (mobile CPU) subordinate
to the central control unit (PABX CPU) for 'processiﬁg all
cordless terminal call-setup and call-cleardown messages
for a predetermined set of call numbers assigned to the
plurality of cordless terminals (HS), and for providing ﬁhe
mobile control message signal to the central control unit
(PABX CPU); and

- a bus system (BUS) to which are connected the
central control unit (PABX CPU), the mobile control unit
(mobile CPU), and the interface modules (I/F) for

exchanging control messages and executing switching tasks.
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The availlability of freely configurable interface
modules for wired and wireless terminals, and the
distribution of the control 1in such a way, that call
handling and service feature control tasks are performed by
a central control unit, and all call setup and switch-off
controls for the cordless terminals are performed by a
subordinate control unit, result in an integrated solution
for a private branch exchange, which can control wired as
well as cordless terminals with all the service features of
the private branch exchange.

Since the subordinate control unit processes a
specified set of call numbers that is assigned to the
cordless terminals, the interface modules can be configured

to advantage as ISDN-Sp interfaces, where a transfer in

protocol from ISDN (Integrated Services Digital Network) to
DECT (Digital European Cordless Telephone) for the cordless
terminals only takes place in the assigned base station.
This 1s 1important, because the ISDN- protocol can only
process call numbers, so that the private branch exchange
must only operate with the ISDN-protocol. This means that
already existing ISDN-capable private branch exchanges can
be directly used.

Thus, on the one hand, the cordless terminals can
use all the service features defined in the ISDN, on the
other hand however, they operate according to the DECT-
protocol, so that all <cordless terminals operating
according to the DECT-protocol can be used, regardless of

the manufacturer.
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Other advantageous configurations of the subject of
the invention include a private branch exchange
comprising an ISDN S, interface module (ISDN = Integrated
Services Digital Network) for connecting at least one
base station to make all ISDN service features available
to the cordless terminals via the base station; a private
branch exchange wherein the base station connected to the
ISDN S, interface module performs an ISDN-DECT protocol
conversion (ISDN = Integrated Services Digital Network,
DECT = Digital European Cordless Telephone), so that the
cordless terminals connectable to the base station via
the air interface are operable in accordance with DECT
protocols; a private branch exchange wherein the
subordinate control unit controls an associated terminal
jdentification in accordance with the predetermined set
of call numbers, so that only authorized cordless
terminals can set up calls via the base station; a
private branch exchange wherein each of a given number of
call numbers of the set of call numbers is assigned to
only a single cordless terminal for identifying a special
authorization; a private branch exchange wherein given
call numbers of the set of call numbers are assigned to
two or more cordless terminals; a private branch exchange
wherein the subordinate control unit contains for each
base station connected via an interface module one set of
call numbers each assigned to one of the cordless
terminals of a radio cell, so that in response to a
broadcast message from the subordinate control unit to
all base stations within the ranges of the radio cells of
the private branch exchange, each cordless terminal can
be reached via the terminal identification (roaming); and

a private branch exchange wherein when a cordless
terminal is leaving one radio cell and entering another,
in response to a request from the cordless terminal, the
subordinate control unit can switch an existing
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connection with a cordless terminal to the base station
assocliated with the other radio cell.

Brief Description of the Drawing

The following explains a configuration example by
means of the drawing.

The figure shows the structural design of a private
branch exchange according to the invention.

Best Mode for Carrying Out the Invention

The private branch exchange WPABX according to the
invention contains a number of freely configurable
interface modules I/F for connecting a number of wired

terminals DE and two base stations BS, each serving one
radio cell FZ. Each base station BS can be connected
with a number of cordless terminals HS via an air
interface. Of course, the private branch exchange also
has an interface module I/F PSTN, which 1s configured as
an interface for a public network.

Furthermore, a central control unit PABX-CPU is
provided for call handling and service feature control in
the private branch exchange, as well as a mobile-CPU
control unit, which is subordinate to the central control
unit PABX~CPU, for processing all call setup and switch-
of f messages for a specified set of call numbers assigned
to the cordless terminals HS.

The central control unit PABX-CPU, the subordinate
mobile-CPU, as well as all interface modules I/F and I/F
PSTN, are connected to a bus system BUS, in order to
exchange control messages between the control units, on
the one hand, and to process call switching tasks, on the
other.

The interface modules I/F shown in the figure are

preferably configured as ISDN-S, interfaces, so that all
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ISDN service features are also available for the cordless
terminals HS.

However, an ISDN-DECT conversion takes place in the
base stations so that the cordless terminals HS can
operate according to the DECT-protocol, and utilize the
service features established for mobile communications.
For example, an ISDN-protocol that is being used may be
1TR6 of the German Federal Post Telekom system.

Thus, on the one hand, only ISDN-protocols are
used, and on the other, all cordless terminals HS
operating according to DECT may be used, regardless of
the manufacturer.

A terminal identification is assigned to the set of
call numbers, so that only authorized cordless terminals
HS can make the connections via the respective base
station BS.
on the one hand, a so-called 1:1 arrangement has been
made, i.e. there is only a single terminal HS authorized
to make connections through a single assigned call
number. Such terminals may be provided for specially
authorized persons, so that calls within the private
branch exchanges can be made at any time from this termi-
nal HS.

It is furthermore provided that a determined number
of cordless terminals HS can telephone via a single
assigned call number (Telepoint). In this way
subscribers, who have only a wired terminal DE assigned
to them, can also make wireless calls with this cordless
terminal HS, in a somewhat restricted manner, since they
do not all operate simultaneously.

For example, if the user of a cordless terminal HS
now wishes to make a connection with a wired terminal DE
of the private branch exchange WPABX, a call setup
message is transmitted from the assigned base station BS
and the corresponding interface module I/F to the bus
system BUS. According to the invention, only the
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subordinate mobile~CPU control unit can access all call
setup and switch-off messages sent by the interface
mcdule I/F assigned to the cordless subscribers. After
receiving a call setup message, the subordinate mobile-
CPU control unit sends a corresponding control message
via the bus system BUS to the central control unit PABX-
CPU, which is qualified to process the overriding call
handling operation. The central control unit PABX-CPU
then processes the desired connection order in the same
manner as if the order had come from any subscriber.
This has the advantage that an already existing private
branch exchange control, like the central control unit
PABX~CPU in this case, need not be changed in principle.
The result is that the bus system performs a call setup
to the wired terminal DE, in the well known manner.

Of course, each desired connection, e.g. to a
public subscriber, is made 1in the corresponding manner,
where a connection takes place via the public network
interface module I/F PSTN.

Naturally, in the same way, i.e. without the
intervention of the central control unit PABX-CPU, a
cordless terminal HS can also access each individual ser-
vice feature of the private branch exchange WPABX,
because, according to the invention, the central control
unit PABX-CPU can perform the service feature operation
in the identical manner as for any other non-mobile
terminal.

The private branch exchange WPABX according to the
invention makes it furthermore possible for each cordless
terminal HS to be accessed within the range of the radio
cells FZ (roaming), based on the assigned set of call
numbers in the subordinate mobile-CPU control unit. To
that effect, the subordinate mobile-CPU control unit
sends a radio message to all base stations BS, and the
connection to the desired cordless terminal KS 1is

established on the basis of the terminal identification.
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Furthermore, a connection, which is controlled by
the subordinate control unit, can be switched over when
changing from one radio cell FZ to another radio cell FZ
during an existing connection (handover), where this
connection switch-over takes place from one base station
to a base station assigned to the other radio cell, as a

result of a request from the cordless terminal HS.
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WHAT IS CLAIMED IS:

1. A private branch exchange (PABX) comprising:
- a plurality of interface modules (I/F)
configured for connecting a plurality of corded terminals
(DE) by wire and for connecting at least one base station
(BS) which serves a radio cell (FZ) and is connectable via
an alir interface to a plurality of cordless terminals (HS);
10 - a central control unit (PABX CPU) for
processing all call handling in the private branch exchange
for the plurality of corded terminals (DE), including
processing corded terminal call-setup and call-cleardown
messages and corded terminal connection orders, and for
further processing only a part of the call handling for the
plurality of cordless terminals (HS) in response to a
mobile control message signal, including processing all
cordless terminal connection orders in a same manner as
corded terminal connection orders, but not processing
20 cordless terminal call-setup and call-cleardown messages;
~ a mobile control unit (mobile CPU)
subordinate to the central control unit (PABX CPU) for
processing all cordless terminal call-setup and call-
cleardown messages for a predetermined set of call numbers
assigned to the plurality of cordless terminals (HS), and
for providing the mobile control message signal to the
central control unit (PABX CPU); and
- a bus system (BUS) to which are connected the
central control unit (PABX CPU), the mobile control unit
30 (mobile CPU), and the interface modules (I/F) for

exchanging control messages and executing switching tasks.
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2. A private branch exchange as claimed in
claim 1, wherein each of the plurality of interface modules

(I/F) is an ISDN Sp interface module (I/F) (ISDN=Integrated

Services Digital Network) for connecting said at least one
base station (BS) to make all ISDN service features

available to the cordless terminals (HS) via the base

station.

3. A private Dbranch exchange as claimed in
claim 2 wherein the base station (BS) connected to the ISDN

So 1nterface module performs an ISDN-DECT protocol

conversion (ISDN=Integrated Services Digital Network,
DECT=Digital European Cordless Telephone), so that the
cordless terminals (HS) connectable to the base station via

the air 1interface are operable 1n accordance with DECT

protocols.

4. A private branch exchange as claimed in
claim 1, wherein the subordinate control unit (mobile CPU)
controls an assoclated terminal identification in
accordance with the predetermined set of call numbers, so
that only authorized cordless terminals (HS) can set up

calls via the base station (BS).

S. A private Dbranch exchange as claimed in
claim 4, wherein each of a given number of call numbers of
the set of call numbers 1is ass;gned to only a single
cordless terminal (HS) for identifying a specilal

authorization.
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6. A private branch exchange as claimed in
claim 4, wherein given call numbers of the set of call

numbers are assigned to two or more cordless terminals

(HS) .

7. A private Dbranch exchange as claimed in
claim 6, wherein the mobile control unit (mobile CPU)
contains for each base station (BS) connected via an
interface module (I/F) one set of call numbers each
assigned to one of the cordless terminals of a radio cell,
so that 1in respohse to a broa.dcast message from the mobile
control unit (mobile CPU) to all base stations (BS) within
ranges of radio cells of the private branch exchange, each

cordless terminal (HS) can be reached via a roaming

terminal identification.

8. A private branch exchange as claimed in
claim 7, wherein, when a given cordless terminal (HS) 1is
leaving one radio cell and entering another, in response to
a request from the given cordless terminal (HS), the mobile
control unit (mobile CPU) can switch an existing connection
with the given cordless terminal (HS) to another base

station (BS) associliated with another radio cell.

9. A private branch exchange as claimed 1in
claim 5, wherein the mobile control unit (mobile CPU)
contains for each Dbase station (BS) connected wvia an
interface module (I/F) one set of call numbers each
assigned to one of the cordless terminals (HS) of a radio
cell, so that 1in response to a broadcast message from the
mobile control unit (mobile CPU) to all base stations (BS)

within ranges of radio <cells of the private branch

10
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exchange, each cordless terminal (HS) can be reached via a

roaming terminal identification.

10. A private branch exchange as claimed in
claim 4, wherein the mobile control unit (mobile CPU)
contains for each base station (BS) connected via an
interface module (I/F) one set of call numbers each
assigned to one of the cordless terminals (HS) of a radio
cell, so that in response to a broadcast message from the
mopblle control unit (mobile CPU) to all base stations. (BS)
within ranges of radio <cells of the private branch
exchange, each cordless terminal (HS) can be reached via a

roaming terminal identification.

11. A private branch exchange as claimed in

~claim 6, wherein, when a given cordless terminal (HS) is

leaving one radio cell and entering another, in response to
a request from the given cordless terminal (HS), the mobile
control unit (mobile CPU) can switch an existing connection
with the given cordless terminal (HS) to another base

station (BS) associated with another radio cell.

12. A private branch exchange as claimed in
claim 5, wherein, when a given cordless terminal (HS) .is
leaving one radio cell and entering another, in response to
a request from the given cordless terminal (HS), the mobile
control unit (mobile CPU) can switch an existing connection
with the given cordless terminal (HS) to another base

station (BS) associated with another radio cell.

13. A private Dbranch exchange as claimed in

claim 4, wherein, when a given cordless terminal (HS) 1is

11
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leaving one radio cell and entering another, in response to
a request from the given cordless terminal (HS), the mobile
control unit (mcbille CPU) can switch an existing connection
with the given cordless terminal (HS) to another base

station (BS) assoclated with another radio cell.
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