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Method, apparatus and arrangement in a telecommunicaticns
network for previding control over and enabling advanced
services and user interfacss in a mzhils telisphons

TECHNICAL FIELD OF THE INVENTION

The present invention relates to apparatuses, methods and
arrangements in a telecommunications network, including a
mobile telephony network, for providing control over and
enabling advanced services and user interfaces in a mobile

telephone.

DESCRIPTION OF RELATED ART

The telephony services provided today by a mobile telephony
network to mobile telephones are, apart from the mobility
itself, typically similar to those provided by the PSTN to
fixed extensions. A private branch exchange (PBX) typically
relates to mobile telephones in much the same way as it

relates to fixed extensions in the PSTN.

EP0865219 (Bjd6rk) teaches a base station subsystem that via
a mobility server is connected to a PBX and to a public
network. With Bjérk's solution, the advanced telephony
services of the PBX cannot be provided to mobile telephones
located outside of the coverage of the base station
susbsystem, which is typiéally the PBX owner's premises.
Bjork's solution requires very close cooperation with a
network operator.

WO 0119093 (Wallenius) teaches using WAP for call control in
an intelligent network. Wallenius' solution is intended to
be a part of the network, or is at least dependent on very

close cooperation with the network operator.

WO0065862 (Fils) teaches using a separate communications
path to handle signalling for «call redirection. Fils
solution is intended to be a part of the network, or is at
at least dependent on very close cooperation with the

network operator.
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SUMMARY OF THE INVENTION

A PBX (Private branch exchange) provides advanced telephony
services and user interfaces to its users, and gives good

control of call handling and of telephony costs.

Telephony users are becoming more mobile, often using mobile
telephones to work at home or on the move. However, as the
mobile telephones are not extensions of a PBX, the
advantages of the PBX are lost. The present invention is
concerned with the problem of integrating mobile telephones

as extensions of a PBX.

A first problem in achieving integration is that the mobile

telephone is not registered as an extension in the PBX.

A second problem is that the PBX does not have access to the
user 1interface devices of the mobile telephone, and
therefore cannot provide the advanced user interface of the

PBX to the user of the mobile télephone.

Another problem is that the PBX does not control the setup
of speech channel from the mobile telephone to the PBX

A related problem is that the PBX needs signalling access to
the mobile telephone, so that call-related signalling can be

exchanged freely between the PBX and the mobile telephone.

A problem with signalling access is that network operator
policies may limit the way that available signalling schemes
in the mobile telephony network and public telephone network
signalling channels may be used by other parties such as
PBX:s.

Another problem with signalling access is that signalling

through the mobile telephony network and public telephone
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network signalling channels does not provide all the
functionality needed for advanced telephony services and
user interfaces. It is unlikely that network operators would
be willing to implement additions to their signalling
services to satisfy the owner of a PBX who wants to have

mobile telephones as extensions.

A further problem is that outgoing calls from the mobile
telephone are routed and handled according to the choice of
the mobile network operator. The owner of a PBX may want the
outgoing calls from the mobile telephone to be connected via
the PBX, so that a choice can be made of which operators to
use, or otherwise to have better control over call handling.
This would require an agreement with the operator that
outgoing calls from the mobile telephone always be routed to
the PBX, since the routing of outgoing calls is controlled

by the operator.

Another problem is that text-based directory lookup services
for mobile telephones using standard browsers cannot easily
be integrated with call setup. When the sought number is
found, the user must manually enter the number on the keypad

of the mobile telephone.

The problems are solved by the following:

In order to integrate the mobile telephone as an extension

of the PBX, it is registered as an extension in the PBX.

Further, the PBX is given control of the user interface
devices of the mobile telephone by the PBX communicating
(exchanging messages, signalling) with software in the

mobile telephone.

To give the PBX free signalling access to the mobile
telephone, a separate data channel is used instead of the

normal channel for call-related signalling.
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To give the PBX control over speech channel setup, and to
give better control over call handling and costs, all calls
through the mobile telephony network (including those
initiated at the mobile telephone) are set up in the

direction from the PBX to the mobile telephone.

To save a mobile user of a text-based directory lookup
service from having to enter a found number manually on the
mobile telephone keypad, a ”“Call” alternative is provided in
the lookup service. When the alternative is selected, the
PBX sets up the call.

More closely, the abovementioned problems are solved as

follows.

The mobile telephone is assigned an extension identity in
the PBX. Since the PBX is independent from the mobile
telephony network, the identity need not correspond in any
way to the identity of the mobile telephone in the mobile
telephony network, but can, for example, be a number much
shorter than ordinary mobile telephone numbers, as is

typical for PBX extension numbers.

The extension identity is stored in the PBX along with other
extension data as needed to provide advanced telephony
services and user interfaces and give control of call

handling and costs.

The mobile telephone is provided with software with which
the PBX can communicate to control the user interface

devices and calling functions of the mobile telephone.

The mobile telephone has, in addition to the normal speech
and signalling channels used for calls, a separate data
channel for communication via a data network. This channel
igs used for the exchange of messages (signalling) between

the PBX and the software in the mobile telephone, since the
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signalling on this channel is free from restrictions by

operator policies and limited functionality.

The ordinary signalling channel is used only for basic
signalling between the mobile telephone and the mobile

telephony network.

All calls through the mobile telephony network are set up in
the direction from the PBX to the mobile telephone. When the
mobile telephone user wants to make a call, this is
signalled to the PBX on the separate data channel, instead
of to the mobile network on the ordinary signalling channel.
The PBX then sets up a call from the PBX to the mobile
telephone and another call from the PBX to the desired

destination. The two calls are connected to each other.

In the text-based directory lookup service, when a number
has been found, a ”"call” alternative is provided. When this
alternative is selected, information that the selection has
taken place is transferred over the separate data channel to
the directory service, which forwards it to the PBX, and a
call is set up in the direction from the PBX to the mobile
telephone and from the PBX to the destination, as described

above.

It is an object of the present invention to integrate mobile
telephones as extensions in a PBX in a way that makes it
possible to provide advanced telephony services and user

interfaces and give good control of call handling and cost.

It is an object of the present invention to acheive the
integration wusing only the Dbasic telephony and data
communication services of the mobile telephony network, and
not require any special interfaces with the mobile network
or special agreements with its operator, thereby gaining

independence from the operator.
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It is an object of the present invention to give the PBX
control of the user interface devices and calling functions
of the mobile telephone, so that the advanced user interface
of a PBX extension can be provided to the user of the mobile

telephone.

Tt is an object of the present invention to provide
unrestricted signalling access between the PBX and the

mobile telephone.

Tt is an object of the present invention to give the PBX
owner better control of +the setup, routing and other
handling of calls from mobile telephones, independent of the

operator of the mobile telephony network.

It is an object of the present invention to save the user
from having to manually enter a number found in a text-based

directory lookup service in order to set up a call to it.

An advantage of the present invention is thus that the PBX
has unrestricted access to the mobile telephone for call-

related signalling.

Another advantage is that the PBX can control the user
interface devices and calling functions of the mobile

telephone and provide an advanced user interface.

Another advantage of the present invention is that mobile
telephones can be integrated as extensions in a PBX and
provided with advanced telephony services and user
interfaces and which will give good control of call handling

and cost.

A further advantage is that said integration can be acheived
using only the basic telephony and data communications
services of the mobile telephony network, without relying on

special interfaces or special agreements.
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Still an advantage is that the PBX owner can better control
the setup, routing and other handling of calls from mobile

telephones, independent of the operator.

Another advantage is that telephony support applications

such as directory lookup can be integrated with call setup.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described in

connection with figures, of which:

Figure 1 shows a block schematic of a telecommunications

network.

Figure 2 shows a block schematic of an alternative

telecommunications network.

Figure 3 shows a flow diagram of setting up of an incoming

call to a mobile telephone.

Figure 4 shows a flow diagram of setting up of an outgoing

call from a mobile telephone.

Figure 5 shows a flow diagram of a mobile telephone ending a
call.

Figure 6 shows a flow diagram of an alternative way of a

mobile telephone ending a call.

Figure 7 shows a flow diagram of a mobile telephone setting

up a call to a number found through a directory search.
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DETAILED DESCRIPTION OF EMBODIMENTS

With reference to figure 1, the invention comprises a PBX
10, a public telephone network (PSTN) 20, a local area
network (LAN)90, a data network 30, a mobile telephony

network 40 and a mobile telephone 50.

The mobile telephony network 40 connects to other fixed
networks such as the PSTN 20 and the data network 30 at an
interface to fixed networks 41. Interface 41 may comprise

multiple, distributed logical and physical interfaces.

The PBX 10 is typically a single entity, but may also be
composed of a number of servers under common administration
that share a common set of extension identities and
collaborate to handle calls to and from these extensions

(not shown).

The PBX 10 is connected to the PSTN 20 via a trunk interface
320. The interface 320 is a public network trunk access

interface, for example the ISDN T reference point.

The PBX 10 may have ordinary wired extensions, analog 60 or
digital 70, connected through line interfaces 330 and 340.
It can also have IP extensions 80 connected over a LAN oOr
other IP data network 95. The networks 90 and 95 are
connected to the PBX via data network interfaces 310 and

315. In an alternative, a single network is used.

The PBX has one or more conference devices 400, which are

used to connect several extensions in a conference call.

The digital extensions 70 and IP extensions 80 are normally
equipped with a display and a keyboard with more keys than a

conventional analog telephone 60.

The PBX normally presents menus of service alternatives on
the display of the digital extension 70 or IP extension 80.

The menu alternatives are adapted to be relevant to the
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current calling status (state), e.g. if a called extension
is busy, the caller’s menu includes the call back service. A
change state of the extension or of a call on it may thus
lead to a change of menu. Also calling line identification
information is displayed, as well as call progress
information. The extensions may have many buttons in
addition to the usual 0-9, # and *. These buttons may
function to invoke services. The function of some buttons
may be changed according to the current call status to
provide relevant services, and the current meaning of a
button may be displayed on the display. This presents an

advanced and user friendly user interface.

The PBX 10 can set up normal telephone calls to the mobile
telephone 50 via the trunk 25, the PSTN 20 and the mobile
telephony network 40. This is governed by signalling between
the PBX and the PSTN on the signalling channel 140, by
signalling between the PSTN and the mobile telephony network
on the signalling channel 130, and by signalling between the
mobile telephony network and the mobile telephone on the
signalling channel 110. A speech channel 120 is set up from

the PBX to the mobile telephone when the call is connected.

In an alternative, the PBX has a dedicated connection to the
mobile telephony network instead of the PSTN. However, the
PSTN may be needed anyway for other communication between
the PBX and destinations in the PSTN, and is then connected
with another trunk interface 321 and another trunk 26, as

shown in figure 2.

In another alternative, the PBX 10 can set up calls to the
mobile telephone 50 via a trunk connection to another
telephone exchange that is connected to the PSTN 20 (not

shown}) .
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The functionalities of the signalling channels 140 in the
PSTN and 110 to the mobile telephone are controlled by the
operators of the PSTN 20 and the mobile telephony network 40
respectively, and normally do not provide the functionality
needed for advanced telephony services and user interfaces.
The signalling path through signalling channel 110, mobile
telephony network 40, signalling channel 130, PSTN 20 and
signalling channel 140 can not be used to give the PBX 10
control of the user interface devices of mobile telephone
50.

The mobile telephone 50 has a display and a keyboard. It
also has the capability to emit alerting sounds, e.g. to

sound a ring signal.

The mobile telephone 50 may be a conventional mobile
telephone, or it may be some other device comprising mobile
telephone functionality, for example a PDA (Personal Digital

Assistant) with mobile telephone functionality.

The mobile telephone 50 and the mobile telephony network 40
support a data communication service, such as GPRS or the
data communication service of UMTS. Thus the mobile
telephone 50 has a separate data channel 100 for data

communication with a data network 30.

The data network 30 and the LAN 90 connect the PBX 10 to the
data communications service of the mobile telephony network
40. The LAN is connected at a data communications interface
310 of the PBX. The PBX and the mobile telephone can
exchange messages via the data channel 100, the data network
30 and the LAN 90. This signalling path does not have the
limitations of the signalling path 110-40-130-20-140 through
the PSTN, described above. Instead, messages are delivered

end-to-end regardless of content. Thus, the PBX 10 can use
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this path to control of the user interface devices of the

mobile telephone 50.

In an alternative, the PBX wvia an interface 311 has a
dedicated data connection 31 to the mobile telephony
network, instead of the data network 30 as shown in figure
2.

In another alternative, the PBX does not exchange messages
directly with the mobile telephone, but via an intervening
server 200, that may be a WAP server. The server may handle
communication protocols, add formatting and user interface
details to messages or otherwise convert the format of
exchanged messages. The server may adapt the communication

to suit a browser in the mobile telephone 50.

The server may communicate with a CSTA (Computer Supported
Telephony Applications) interface of the PBX 10. The CSTA
interface may be a software entity, reached through the ILAN
interface 310. Alternatively, the CSTA interface may be
provided by a CSTA server (not shown) that communicates with
the PBX.

In a further alternative, a text-based directory lookup
service is provided by a server 210. The server is connected
to the LAN 90 and thereby has connectivity to the PBX 10 and
the data network 30. In an alternative, the server 210 has
dedicated connections (not shown) to the data network 30 and
the PBX 10. The server 210 may communicate with the PBX 10
through the CSTA interface (not shown) of the PBX.

The directory lookup service communicates with the mobile
telephone either directly or through the server 200 that may
be a WAP server. The service lets a user of the mobile
telephone 50 find data about other users of the PBX, such as

their extension numbers and mail adresses.
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Tn order to integrate +the mobile telephone 50 as an
extension in the PBX 10, the mobile telephone is assigned an
extension identity in the PBX. This is often a number of
from 2 to 5 digits. There need not be any correspondence
between the extension number, and the telephone number or
other identity of the mobile telephone in the mobile
telephony network.

The PBX 10 also stores data about the extension. The stored
data comprises information about the number of the mobile
telephone in the mobile telephony network and information on
where to adress messages for the mobile telephone that are
to be sent on the data channel. It also comprises
information about the rights of the extension user to make
use of PBX resources, such as whether she is allowed to make
international calls, and information about user settings and
preferences, such as diversion options, etc. The information
about rights, settings and preferences is selectable
independent from the operators of the mobile telephony
network 40 and the PSTN 20. The PBX 10 also keeps
information about the current status of the extension, such

as if it is busy or idle.

The mobile telephone 50 is equipped with software that
allows the PBX 10 to present information on the screen of
the mobile telephone by sending messages (signals) to it
over the data channel 100. The software also allows the user
of the mobile telephone 50 to provide input to the keyboard
or other input device of the mobile telephone, whereby the
PBX 10 is informed of the user input through a message sent
from the mobile telephone 50 to the PBX 10 over the data
channel 100.
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The software may also allow the PBX 10 to cause the mobile
telephone 50 to emit a sound, for example to signal an
incoming call, and it may allow the PBX 10 to cause the
mobile telephone 50 to send an answer message to the mobile
telephony network on the ordinary signalling channel 110, or
even provide the PBX with complete control of the ordinary
calling functions of the mobile telephone. Alternatively,
the mobile telephone 50 may be configured to answer incoming

calls automatically.

The software in the mobile telephone may be specially
written for the present invention, or it may consist of a
WAP browser that communicates with the PBX via a WAP server,
or some other suitable browser, or it may be a combination
of a standard browser and specially made enhancements and

adaptions.

When the PBX 10 has the ability to communicate with the user
interface devices of the mobile telephone 50, the setup of
speech path between the PBX and the mobile telephone can be
controlled by the PBX, since all calls can be setup in the
direction from the PBX to the mobile telephone, or the PBX
may cause the mobile telephone to set up a call to the PBX.

In the way described above, by using the data channel 100
for unrestricted communication between the PBX and the
mobile telephone, by giving the PBX 10 control over the
display and other output from the mobile telephone 50, by
providing to the PBX information about user input on the
mobile telephone 50, and by the PBX 10 being able to control
the setup of a speech channel between the PBX and the mobile
telephone, the services of the PBX 10 can be provided to the
mobile telephone 50 with the same functionality as for a

wired PBX digital system telephone 70.
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Specifically, the PBX can display menues of service
alternatives to the user of mobile telephone 50, and the
menues can be changed in the course of making calls or
otherwise using the phone, so that the menu always presents
services or alternatives that are especially relevant to
what the user currently is doing, e.g. present a "call back"
alternative when the user has made a call and encountered
busy, or a "conference" alternative when the user has a

party parked and makes an inquiry to a third party.

The same set of services that 1is available to a wired
digital system telephone 70 will be available to the mobile
telephone 50. This includes services such as conference
call, park/inquiry, operator camp-on, diversion and follow-
me, as well as administrative functions of the PBX, such as
logging of calls, setting of resﬁrictions on outgoing calls
on a per-user basis, etc. A list 6f some typical PBX

services is provided in appendix A.

Apart from the basic subscription for telephony and data
communications service, which is part of the mobile
operator’s normal service offering, there is no need for a
special agreement with the mobile operator. There is also no
need for special interfaces to the mobile network apart from
those which are normally used to access the basic services.
This provides independence from the operator, which is a
particular advantage in situations where mobile operators
are unwilling, or even hostile to attempts by other parties

to provide advanced services to mobile telephones.

A modern PBX typically provides over 500 different telephony
services. Specific examples will be given below for a few of

those services.
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Incoming call

With reference to figure 3, an incoming call to the mobile

telephone 50 is handled as follows.

Extension 1234 is a wired digital PBX system telephone 70,
belonging to user Jim Smith. The mobile telephone 50 belongs

to user John Doe and has extension number 5678.

In a step 501, Jim Smith dials 5678 to call John Doe. In a
step 502, the PBX checks the status of extension 5678. If it
is busy, alternative "Yes" in a step 503, Jim Smith receives

busy tone in the conventional way, step 540.

Tf extension 5678 is not busy, the PBX 10 proceeds with call
setup. Two sequences of events, namely steps 510 through 513

and steps 520 through 523 now occur in parallel.

In the step 520, the PBX initiates, by signalling on the
ordinary signalling channel 140, an ordinary external call
through the PSTN 20 and the mobile network 40 to the mobile
telephone 50.

In a step 521, the mobile telephone receives an indication
of the incoming call in the ordinary way over signalling
channel 110.

In a step 522, the mobile telephone automatically sends an
answer indication to the mobile telephony network on the
ordinary signalling channel 110, as soon as it has received
the indication of the incoming call from the mobile

telephony network (autoanswer).

When the mobile telephony network 40 receives the answer
indication over the ordinary signalling channel 110, a
speech path is set up from the PBX 10 to the mobile
telephone 50 in the ordinary way, step 523.
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At the same time as the ordinary call is initiated, the PBX
10 cends to the mobile telephone 50 over the data channel
100 a first message indicating the incoming call from Jim
Smith, step 510.

The first message may include the extension number and name
of the calling party (1234 Jim Smith), to be displayed on
the display of mobile telephone 50, as well as relevant

service alternatives.

This is a particular advantage over a traditional call from
a PBX extension over the PSTN and mobile telephony network
to a mobile extension. Often only the external number of the
PBX switchboard is shown as calling line identification
(CLI) if an extension calls a mobile telephone, or if an
external party calls into an extension that is diverted to a

mobile telephone. That is not very informative.

When the first message indicating the incoming call has been
received over the data channel 100, the number and name of
the calling party (1234 Jim sSmith) is displayed on the
mobile telephone along with service alternatives such as

"answer", "reject", "divert to voicemail", etc, step 511.

When the user John Doe of the mobile telephone 50 selects
"answer", step 512, the PBX 10 is informed of this fact

through communication over the data channel 100, step 513.

When steps 513 and 523 have been ‘completed, the PBX 10
extends the established speech connection with mobile
telephone 50 to the telephone 70 of extension 1234, and the
call between Jim Smith and John Doe has thus been set up,
step 530.
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In an alternative, instead of the mobile telephone 50
automatically sending an answer indication over the ordinary
signalling channel 110, the PBX 10 may send a second messagde
on the data channel 100 causing the mobile telephone to send
an answer indication to the mobile telephony network on the
ordinary signalling channel 110. The PBX may wait until it
has received information that John Doe has selected to
answer the call before it sends the message over the data
channel 100 that causes the mobile telephone 50 to send the
answer indication on the signalling channel 110, or it may
be sent as soon as the PBX receives an "alerting" indication

on the signalling channel 140.

In another alternative, the ordinary call through the PSTN
may be initiated only after user John Doe of the mobile
telephone 50 has selected to answer the call from Jim Smith,
that is, step 520 is carried out after step 513 has been
completed and the PBX has received information that John Doe

has selected to answer.

In a further alternative, John Doe may have to press the
normal answer button of the mobile telephone 50 to send the
answer indication to the mobile telphony network over the
ordinary signalling channel 110. In yet an alternative, the
mobile telephone 50 sends the answer indication over the
channel 110 when John Doe selects the "Answer" alternative

in response to the incoming call from John Smith.

In still an alternative, the ordinafy call through the PSTN
is set up before any indication of the incoming call is sent
over the data channel 100, that is, step 510 is not carried

out until step 523 has been completed.
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Outgoing call

John Doe decides to call Jim Smith. As before, John Doe is
the user of mobile telephone 50 which has extension number
5678, and Jim Smith is the user of wired telephone 70 which
has extension number 1234. With reference to figure 4, the

following events take place.

In a step 601, John enters the number 1234 on the mobile
telephone keypad, and selects “Call”. This may Dbe by
pressing a specific button, or by selecting an alternative

presented on the screen.

The mobile telephone 50 sends to the PBX 10 over the data
channel 100 the information that the user has selected to
call the number 1234, step 602. Alternatively, the PBX is
separately informed of each button pressed on the mobile
telephone, and from this information concludes that the user

has selected to call extension 1234.

The PBX receives the information that the user of mobile
telephone 50 wants to call extension 1234 and proceeds to

check the status of extension 1234, step 603.

If the extension 1234 is busy, alternative "Yes" in a step
604, no speech paths are set up, instead the PBX sends a
message back to the mobile telephone over the data channel
100 causing it display information about this fact, along
with relevant service alternatives such as "Call Back",

"Connect to Voicemail" or "Connect to operator", step 610.

If John selects call back, step 611, this is communicated to
the PBX 10 over the data channel 100, step 612, and the PBX

activates the callback service, step 613.

If extension 1234 is not busy, alterﬁative "No" in the step

604, the PBX 10 proceeds to set up a speech path to
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extension 1234 in the normal way, step 620, and also sets up
an ordinary outgoing external call from the PBX to mobile
telephone 50, step 621. The mobile telephone 50 answers the
call automatically, step 622, or else the PBX causes it to
answer by sending it a message. Alternatively, the user may
have to press an answer button on the mobile telephone. A
speech channel 120 between the PBX and the mobile telephone
is established, step 623.

The PBX 10 causes extension 1234 to ring, and ringing tone
is sent to mobile telephone 50 over the established speech
channel 120, step 624.

While the call is being set up, the PBX may present service
alternatives on the display of the mobile telephone, such as
"Ccall Back", step 625. If Jim Smith does not answer and
John Doe selects "Call Back", alternative "Yes" in a step
626, the PBX 10 is informed of the selection through a
message over the data channel 100, step 630, call setup is
aborted, step 631, and the callback service 1s activated,
step 632.

Tf instead extension 1234 answers, step 640, the speech
paths are connected, to form a speech connection between
mobile telephone 50 and extension 1234, and the call from

John Doe to Jim Smith has thus been set up, step 641.

In an alternative, the speech connection 120 is set up in
the direction from the mobile telephone 50 to the PBX,
instead of the other way around. The PBX may send a message
to the mobile telephone over the data channel 100, causing
it to initiate a call from the mobile telephone through the
mobile telephony network to the PBX. Except for the reversed
direction of setting up the speech channel 120, the call is

handled as described above.
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In a further alternative, the software in the mobile
telephone 50 detects that the user wants to make a call and
sets up a call to the PBX without the PBX having to send a

message for that purpose.

Ooutgoing call to external destination

An external destination is one which is not an extension of
the PBX 10. It is typically reached through the PSTN 20.

An outgoing call from the mobile telephone 50 to an external
destination is handled similar to the call described above
to extension 1234. When the destination is external, the PBX
10 checks the rights of John Doe at extension 5678 to make
an external call, and if he is not allowed to call the
desired destination, the call is rejected and no speech
paths are set up. If the call is allowed, a first ordinary
outgoing external call is set up to mobile telephone 50 as
described above, and a second ordinary outgoing external
call is set up to the desired destination, instead of the
call setup towards extension 1234. When the desired
destination answers, the speech path of the second ordinary
outgoing call is connected to the speech path of the first
ordinary outgoing external call from PBX 10 to mobile
telephone 50, to form a speech path from the mobile

telephone to the desired destination.

A particular advantage when setting up ordinary outgoing
external calls from the PBX is that the PBX can control
which operator to use for the call. When an ordinary call is
set up from mobile telephone 50 through mobile telephony
network 40, it is the operator of network 40 that decides
which operator to use for the further connection of the call

ouside of the mobile network 40.
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"call" alternative in directory service.

When the user of the mobile telephone 50 is making use of a
text-based directory lookup service, provided by the server
210 and acessed via the data channel 100, it is inconvenient
to enter a found destination number on the keyboard of the
mobile telephone. Therefore, the menu of the directory
service is provided with a "call" alternative. When the call
alternative is selected, the directory service signals this
to the PBX. The PBX then sets up the call as described
above. Specifically, the speech path between the PBX and the
mobile telephone may be setup by way of an ordinary outgoing
call from the PBX to the mobile telephone.

Tn an alternative, the directory service uses the PBX CSTA
interface to set up a call between the mobile telephone and

the desired destination.

Tn another alternative the communication between directory
server 210 and mobile telephone 50 takes place via a server
that may be the server 200. The server 200 may be a WAP
server. The server may handle communication protocols, add
formatting and user interface details to messages oOr
otherwise convert the format of exchanged messages. This may

be done to suit a browser in the mobile telephone 50.

Tn a further alternative, the information that the user of
mobile telephone 50 has selected to call the found number is
sent directly to the PBX 10.

With reference to figure 7, a search and call may take place

as follows.

In a step 901, the user of the mobile telephone 60 inputs

search critera to find a user in the directory service. In a
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step 902, the criteria are sent to the directory service
over the data channel 100. The directory service finds the
number of the sought user, step 903 and sends the search
results back to the mobile telepﬁdhe‘ovéf the data channel
100, step 904. The mobile telephbnévdisplayé the results,
step 905, along with service alternatives such as "Call". In
a step 906, the user of the mobile telephone selects the
"call" alternative, and in a step 907, the directory service
is informed of the selection through a message over the data
channel 100. In a step 908, the directory service orders the
PBX to set up a call between the mobile telephone 50 and the

number that was found in the directory search.

Outgoing call from browsing call log

PBX extensions are often equipped with a log of missed
calls. According to the present invention, the log can be
accessed from the mobile telephone 50 via communication with
the PBX 10 over the data channel 100 and missed calls can be
displayed on the mobile telephone display.

Similar to the directory lookup service; a "Call"
alternative is provided, so that the user of the mobile
telephone 50 can select a missed call and then select to
call the party that the missed call was from. The
information that the user has selected to call the party
that originated the missed call is then transfered to the
PBX over the data channel 100 and a call is set up as
described above. Specifically, the speech path between the
PBX and the mobile telephone may be set up by way of an
ordinary outgoing call from the PBX to the mobile telephone.
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Inquiry and conference

During an ongoing call, the PBX may present service
alternatives on the display of the mobile telephone 50 by
sending information to the mobile telephone over the data
channel 100.

One of these service alternatives may be the well-known
"inquiry" service. When the user of the mobile telephone
selects to make an inquiry to another extension or external
number, this is communicated to the PBX 10 over the data
channel 100. The PBX puts the line with which the mobile
telephone is currently connected on hold and sets up a new

call to the destination of the inquiry.

When the call to the inquired party has been answered, the
service alternatives displayed on the mobile telephone may
include Conference call. If the alternative 1is selected,
the selection is again communicated to the PBX over data
channel 100, and the call from the PBX to the mobile
telephone, the call to the inquired party and the call to
extension 1234 are all connected to ports on the conference
device 400, so that they may allm speak ﬁo each other
together.

Hanging up from the mobile telephone.

With reference to figure 5, when the user of the mobile
telephone 50 selects to end the call, step 701, this is
signalled to the PBX 10 over the data channel 100, step 702,
and the PBX then disconnects the call, step 703.

In an alternative, with reference to figure 6, the user of
mobile telephone 50 presses a hangup button, step 801, that
activates the ordinary hangup function of the mobile
telephone, and the mobile telephone signals to the mobile

telephony network 40 over the ordinary signalling channel
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110 that the call is to be disconnected, step 802. The PBX
receives information of the disconnection on the ordinary
signalling channel 140, step 803, and subsequently
disconnects any remaining speech paths and other resources

belonging to the call, step 804.

After the call has been disconnected, the PBX through
communication on the data channel 100, may cause the mobile
telephone 50 to display alternatives relevant to the current

idle state of the telephone, such as "Call" and " Divert".

Message waiting. "Listen" alternative.

When someone leaves a voice message or other message in the
PBX for extension 5678, which is the mobile telephone 50,
the PBX sends a message to the mobile telephone over the
data channel 100 to cause it to display a message waiting
indication. If the message is a voice message, a "listen"
alternative is provided. When the user selects the "listen"
alternative, this is communicated to the PBX via the data
channel 100, and a call to the voice mail facility of the

PBX is set up so that the user can listen to the message.

By communication over the data channel 100, the voice mail
facility may cause alternatives for browsing, listening to
and managing messages to be displayed on the mobile

telephone, to provide a convenient user interface.

In an alternative, the selection to listen to a message is
communicated to the voice mail facility, and the voice mail
facility then orders the PBX to set up a call between the
mobile telephone and the voice mail facility. The speech
path between the PBX and the mobile telephone is set up
similar to what is described above under "outgoing call",
for example by way of an ordinary outgoing call from the PBX

to the mobile telephone.



10

15

20

25

WO 03/045102 PCT/SE01/02568

25

Setting preferences

There are a number of preferences and other settings
associated with a typical modern PBX extension. For example,

diversion, personal number profile and security lock.

These settings are conveniently accessed through the mobile
telephone interface, through communciation over the data
channel 100.

Initialization

It is necessary for the PBX 10 to have information about
what data network adress to use to send messages intended to

reach the mobile telephone 50 over the data channel 100.

This information can be sent to the PBX 10 by the mobile
telephone when it is turned on. To do this, the mobile
telephone has stored an address of the PBX 10 to use when

sending messages to it.

Alternatively, the mobile telephone can set up a session
with the server 200, that may be a WAP server. The server
informs the PBX 10 of the session identity and the PBX can
then cause messages to be sent to the mobile telephone by

interacting with the server session.

The mobile telephone might retreive the address of the PBX
from another server. The address of that server must then be

stored in the mobile telephone.

If the mobile telephony network provides a service whereby
the data network address of the mobile telephone can be
provided if the telephone number of the mobile telephone is

known, that service can be used by the PBX 10.
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Tf the mobile telephony network provides fixed data network
addresses for mobile telephones, the fixed address of the

mobile telephone may be stored permanently in the PBX.

Mobile telephone software

It may be desirable to use standard software in the mobile
telephone 50, since otherwise software may have to Dbe
specially developed for the purpose of the present

invention.

However, standard browsers may not have all the needed
functionality. For example, it may not be possible for the
PBX to cause the mobile telephone to emit a sound, oOr to
control the calling functions of the mobile telephone. The
display of the mobile telephone may be overwritten by the
telephone standard software in the course of a call, so that
the PBX cannot reliably use it to present alternatives
tailored to the particular call states. Information that is
delivered to the browser using WAP push functionality may

not be presented directly on the display as desired.

The limitations may be overcome by enhancing or adapting
existing browsers to provide the needed functionality. A
compromise can also be made, sacrificing some functionality.
For example, the normal ring signal function of the mobile
telephone may be used instead of a PBX-controlled one, and
the user may have to use the normal answer button on the
telephone, instead of the PBX causing the mobile telephone
to scend an answer indication to the mobile telephony
network, or the telephone answering automatically. In that
case, the phone would ring on both incoming and outgoing
calls, and the user would have to pressvthe normal answer
button for the call to be connected. Likewise, the normal
button for hanging up a call could be used, instead of PBX-
controlled hangup.



10

i5

20

25

30

WO 03/045102 PCT/SE01/02568
27

If software is specially made, it may be designed to inform
the PBX of each button pressed or other input from the user,
so that the PBX may use this information to draw conclusions
about user selections. The display of the mobile telephone
may be updated by the PBX each time it receives information
that a button has been pressed, for example when scrolling a
list. This provides flexibility, in that the interface
presented to the user may be changed by changing software in
the PBX, but leads to increased communication over the data

channel and possibly to slower response to user input.

Alternatively, the handling of menus and selections may take
place in the software of the mobile telephone, so that the
PBX need only send information to the telephone when a new
menu is to be presented, and the telephone need not inform
the PBX of every button pressed, but only when a selection

has been made.

Mobile telephones with limited data channel

In some mobile telephones, the data channel 100 cannot be
used simultaneously with the speech channel 120, for example
in certain classes of GPRS telephones. An incoming ordinary

call may cause the data channel to become unavailable.

If the mobile telephone 50 has such a limitation, it may be
necessary to set up the speech channel as late as possible

when setting up a call.

For example, in the setup of an incoming call as described
in figure 3, the sequence of steps 510 through 513 should be
carried out before the sequence of steps 520 through 523.
Alternatively, the call could be answered in the ordinary
way by use of the answer button.and an answer indication

sent to the mobile network over the signalling channel 110,
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and only information about the caller being sent from the
PBX 10 over the data channel 100.

Some mobile telephone software would overwrite the caller
information displayed by the PBX with caller information
supplied by the mobile network 40 when the indication of the
incoming call reaches the mobile telephone over signalling
channel 110. Such software needs to be adapted, or else the
caller information supplied from the PBX willl only Dbe

displayed for a short time.

When the speech channel 120 has been set up, interaction
with the PBX via the data channel 100 is not possible.
During this time, in-band DTMF signalling may be used to
activate PBX services, for example pressing "5" to activate
call-back towards an extension that does not answer, or
pressing "3" to form a conference call from an onging call

and a parked party.

All-IP solution

To acheive complete independence from the call setup
services of the mobile telephony network 40, the data
channel 100 may also be used to transfer speech. The mobile
telephone 50 would be equipped with the same functionality
as a wired IP extension 80 of the PBX, but instead of the
wired IP connection, the data channel 100 is used for IP
connectivity. In this way, the call setup functions of the
mobile telephony network 40 need not be used at all. All
calling communication, control signalling as well as speech,
is handled solely on the data channel 100.
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Appendix A

List of some typical PBX services provided by the Ericsson
MD110 PBX.

Direct indialling

Inquiry and refer back
Transfer

Call waiting

Conference

Call back on busy

Call back on free on no reply
Executive intrusion

Last external number redial
Diversion by pass
Abbreviated dialling common numbers
Abbreviated dialling individual numbers
Group call pick up

Common bell group

Individual call pick up
Group hunting

Paging

Message waiting

Diversion

Follow Me

General Cancellation
Individual call charging
Night service

Emergency category

Emergency extension

Hot line

Delayed Hot line

Automatic answer category
Authorization code

Regional Authorization code
Day and night categories for TCD
Individual do not disturb
Account code

Emergency call to operator
Manual message waiting
Malicious Call Tracing
External follow me

Group Do Not Disturb
Repeated Individual Diversion
Personal Number
Called/Calling/Connected number display
Presentation restriction

Name display

Secretarial Supervision

Saved number redial

Message waiting

Dial by Name
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Name and Number log

Operator Call announcement

Serial call

Operator Camp-on

Operator Intrusion

Operator Supervision

PABX operator supervised call charging
Operator Identification of party connected to busy
extension

Night service

Paging

Call charging, individual and group
Call information logging
Music-on-hold

Recorded Announcement

Private Network Routing

Least Cost Routing

On-hook queuing

Expensive Route Warning Tone

DISA

Toll Restrictions
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CLAIMS

1. A telecommunications network including a telephone
exchange, the  telephone exchange being arranged to
communicate with at least one mobile telephone over a mobile

telephony network

the mobile telephone having ordinary channels for speech
and for call-related signalling, and having a separate

data channel for communication with a data network,
characterized in

the telephone exchange being arranged to set up a speech
path to the mobile telephone via a public network trunk

access interface; and

the telephone exchange being arranged to communicate
with the mobile telephone over the data channel, said
communication relating to the handling by the telephone

exchange of telephone calls on the mobile telephone.

2. A telephone exchange according to claim 1, arranged to

provide PBX services to the mobile telephone.

3. A telephone exhange according to claim 2, arranged to
provide said PBX services without requiring an agreement
with an operator of the mobile telephony network for that

purpose.

4. A telephone exchange according to claim 1, the telephone
exchange being arranged to store information about the
rights of users to use resources in the telephone exchange
and information about user settings and preferences, said
information being selectable independent from the operator

of the mobile telephony network.
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5. A telephone exchange according to claim 1, wherein the
mobile telephone has an extension identity in the telephone
exchange, said extension identity being selectable different
from the telephone number of said mobile telephone in the

mobile telephony network.

6. A telephone exchange according to claim 1, the telephone
exchange being arranged to present service alternatives on
the display of the mobile telephone, said service
alternatives being relevant to the current state of the
extension representing the mobile telephone, or relevant to

the current state of a call on the extension.

7. A telephone exchange according to claim 1, the telephone
exchange being arranged to allow the user of the mobile
telephone to select services of the telephone exchange
through in-band DTMF signalling when the data channel is

unavailable.

8. A telephone exchange according to any of the claims 1-7,
being arranged to set up an ordinary outgoing call from the
telephone exchange to the mobile telephone in response to
the user of the mobile telephone indicating the desire to

call another destination.

9. A telephone exchange according to any of the claims 1-8,
the communication with the mobile telephone over the data
channel passing via a server that changes the format of the

communication to suit a browser in the mobile telephone.

10. A telephone exchange according to claim 9, wherein the

server is a WAP server.

11. A method in a telecommunications network for setting up
a call from a mobile telephone, comprising the following

steps

initiating the call at the mobile telephone;
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transfering information that the call has been initiated
from the mobile telephone to a telephone exchange over a

separate data channel of the mobile telephone; and

setting up a first speech path between the telephone

exchange and the mobile telephone.

12. A method in a telecommunications network for setting up

a call from a mobile telephone comprising:

finding the number to be called in a directory lookup

service;

the mobile telephone user selecting to call the found

number;

transfering information that the user has selected to
call the found number over a separate data channel of

the mobile telephone; and

setting up a first speech path between a telephone

exchange and the mobile telephone.

13. A method in a telecommunications network for retrieving
a voice message to a mobile telephone having a separate data

channel, comprising the steps of:

sending to the mobile telephone over the separate data

channel information that a voice message is available;

sending from the mobile telephone over the separate data
channel information that a user of the mobile telephone

wants to listen to the voice message; and

setting up a first speech path between a telephone
exchange and the mobile telephone in response to the

sending of said information from the mobile telephone.

14. A method in a telecommunications network for setting up

a call from a mobile telephone to a number in a call 1log,
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the call 1log being stored in a telephone exchange,

comprising the following steps:

Sending to the mobile telephone, over a separate data
channel of the mobile telephone, information about a

number in the log;

Sending from the mobile telephone, over the separate
data channel, information that the user of the mobile

telephone has selected to call the number; and

Setting up a first speech path between the telephone

exchange and the mobile telephone.

15. Method according to any of the claims 11-14, wherein the
first speech path between the telephone exchange and the
mobile telephone is set up by means of an ordinary outgoing

call from the telephone exchange to the mobile telephone.

16. A method in a telecommunications network for displaying
service alternatives on a mobile telephone, the mobile
telephone having a separate data channel for communication

via a data network, comprising the steps of

detecting a change of state of an ongoing call on an

extension representing the mobile telephone; and

communicating with the mobile telephone over the
separate data channel to cause information about service
alternatives that are relevant to the new state to be

displayed on the mobile telephone.

17. A method according to any of‘the claims 11-16, wherein
the communication over the separate data channel of the
mobile telephone passes via a server that changes the format
of the communication to suit a browser in the mobile

telephone.
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A method according to claim 17 wherein the server is a

WAP server.

19.

An arrangement in a telephony network comprising:
A telephone exchange;
A mobile telephony network;

A mobile telephone, having ordinary communication
channels for speech and for call-related signalling, and
having a separate channel for data communication via a

data network;

A  telephone network that connects said telephone
exchange to the telephony service of +the mobile

telephony network; and

A data network that connects said telephone exchange to

the data communication service of the mobile network,

characterized in that

20.

the mobile telephone and the telephone exchange
communicate over the separate data channel, said
communication relating to the handling by the telephone

exchange of telephone calls on the mobile telephone.

An arrangement according to «claim 19, wherein the

connection between the telephone exchange and the telephony

service of the mobile network passes via a public network

trunk access interface.
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