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ABSTRACT

The invention relates to a multi-standard mobile
telecommunications terminal adapted to operate with base
stations of a public cellular network and at least one
fixed part of at least one preferred cordless telephone
local network, the terminal including communication means
for communicating with each of said networks and
switching means including means for searching for a fixed
part of a local network and commanding the communication
means to operate with one or the other of said networks
according to the result of the network search conducted
by the search means. The terminal further includes means
for programming and processing events triggering a search
for the fixed part or parts of the local networks in
which the terminal can operate, said programming and
processing means activating the search means on the

occurrence of programmed triggering events.
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«seees  The following statement is a full description of this invention, including the best
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A MULTI-STANDARD MOBILE TELECOMMUNICATIONS TERMINAIL FOR
USE BOTH IN A PUBLIC FIRST NETWORK AND IN A PREFERRED
LOCAL SECOND NETWORK

The present invention relates to telecommunications
and more particularly to mobile telephone systems that
can connect to a fixed telecommunications network.

BACKGROUND OF THE INVENTION

At present radio telecommunications networks mainly
use digital signal transmission technigues. There are
two main families of digital radiotelephone standards:
mobile telephone standards for public cellular networks,
such as the GSM, DCS and UMTS standards, and cordless
telephone standards, such as the Bluetooth and DECT
standards, enabling a cordless telephone to be connected
to a fixed radio part connected to the fixed or "wired"
network.

Standards such as the GSM standard have enabled

widespread adoption of mobile telephones because they are

- user friendly and offer good call quality.

Similarly, cordless telephones to the DECT standard,
for example, are increasingly popular with consumers
because they allow users some freedom of movement.

To make the life of radiocommunications terminal
users easier, it has been proposed to create multi-
standard mobile terminals which can process calls in both
families of standards without changing telephone handset.
A multi-standard terminal then enables use of either a
"mobile" link, i.e. a telecommunications link set up via
a mobile telephone network, or a "fixed" link, i.e. a '
link set up via a fixed part of a preferred local network
providing a direct connection to the public switched
network. ' '

Users can therefore usé a fixed link when they are
in the coverage area of a local network that the terminal
can log onto, with the benefit of lower call charges.

By using a mobile link from the same handset, the

user enjoys the advantages of the mobile network when
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moving around.

However, a problem with multi-standard terminals is
how to define when to change from the fixed mode to the
mobile mode and vice-versa, given that, to reduce call
costs, the terminal should log onto a preferred local
area whenever possible.

At present, two preferred local network search mddes
enabling a change to "fixed" mode are known in the art,
namely an automatic mode and a manual mode.

In the automatic mode, the fixed part is searched
for continuously, regardless of whether it is actually
used or not. Thus the search is effected whether the
terminal is in the coverage area of a preferred local
network which it can log onto or not. This search for a
fixed part leads to a high consumption of energy by the
terminal, which considerably reduces its standby and talk
times. '

This problem is aggravated if the terminal is
associated with a plurality of fixed parts, because it
then searches continuously for all of them in the
automatic mode. In the manual mode, the user switches
the terminal from the "mobile" mode to the "fixed" mode
or vice-versa. This is inconvenient for users, who must
remember to switch mode each time they enter the coverage
area of a preferred local network associated with their
terminal. As the terminal can be used anywhere in the
"mobile" mode, users can easily forget to switch to the
"fixed" mode.

OBJECTS AND SUMMARY OF THE INVENTION

The present invention aims to alleviate the
drawbacks of the prior art by proposing a multi-standard
mobile telecommunications terminal whose standby and talk
times can be optimized and whose quality of service can
be improved.

To this end, the invention provides a multi-
standard mobile telecommunications terminal adapted to

operate with base stations of a public cellular network
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and at least one fixed part of at least one preferred
cordless telephone local network, the terminal including
communication means for communicating with each of said
networks and switching means including means for
searching for a fixed part of a local network and
commanding the communication means to operate with one or
the other of said networks according to the result of the
network search conducted by the search means, the
terminal including means for programming and processing
events triggering a search for the fixed part or parts of
the local networks in which the terminal can operate, )
said programming and processing means activating the .
search means on the occurrence of programmed triggering
events.

The terminal according to the invention can have one
or more of the following features:

. - the user can program the programming and
processing means to define triggering events
individually for each local network,

- the triggering event is a predefined sequence of
keystrokes associated with a command of the terminal
other than the command which switches the communication
means to operate with a preferred local network,

- it includes means for evaluating the traffic load
of a local network as a function of time and the
triggering event is the traffic load of the local network
falling below a predefined threshold, in particular a
threshold defined by the user,

- it includes means for storing the frequency of
use of each network by the terminal and the switching
means are activated by the programming and processing
means as a function of the frequency of use of said
networks by the user,

- it includes means for calculating probabilities
of the frequency of use of each network by the terminal
and the triggering event is the crossing of a probability

threshold for the frequency of use in the local network,
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- it includes means enabling the user to define
said threshold wvalue,

- it includes means for locating fixed parts of the
local networks from information supplied by the public
cellular network and the triggering event is the fact
that the terminal is in a cell of the public network
overlapping the coverage area of a cordless telephone
local network,

- it includes means for storing the identity of the
cell of the public network in which the local network is
located and the triggering event is the reception of a
signal representing the identity of the base station
corresponding to the stored cell identity, and

- the switching means switch ﬁo a searched for
local network only if said search means detect a signal
transmitted by a fixed part of the searched for local
network during a predefined time period after the
occurrence of ‘an associated triggering event.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages will emerge from the
following description, which is given by way of non-
limiting example and with reference to the accompanying
drawings, in which:

- Figure 1 is a block diagram of a terminal
according to the invention in its environment, and

- Figure 2 is a block diagram of a terminal

" according to the invention.

MORE DETAILED DESCRIPTION

Figure 1 is a block diagram of a multi-standard
mobile telecommunications terminal 1 which is adapted to
operate in a GSM, DCS, UMTS or similar public cellular
network 2, a few cells 3 of which and their base
transceiver station are shown in dashed outline, and in
one or more cordless telephone local networks 4A, 4B and
4C, e.g. DECT, CTS or Bluetooth networks, which are
preferred networks and whose respective coverage areas

5A, 5B, 5C and respective associated fixed parts~6A, 6B




10

15

20

25

30

35

and 6C are shown. The fixed parts 6A, 6B and 6C are more
or less functionally equivalent to the base transceiver
stations of the public cellular network.

In this embodiment of the invention, each preferred
local network 4A, 4B, 4C includes only one fixed radio
part 6A, 6B, 6C for connecting the terminal 1 directly to
the public switched telephone network (PSTN), but each
local network can of course include a plurality of fixed
parts and have a larger coverage area than that shown by
way of example in Figure 1.

To illustrate the advantages of the invention, the )
network 4A represents that of the user's home, the
network 4B that of the user's place of work and the
network 4C, which is not much used, that of the user's
second home.

Moreover, it is to be understood that the terminal 1
is authorized.to log onto the fixed parts 6A, 6B, 6C of
the local networks 4A, 4B and 4C.

When the terminal is in the coverage area 5A, 5B or
5C of one of the local cordless telephone networks 4A, 4B
or 4C, it can operate equally well in the public cellular
network 2 and in the cordless telephone local network in
whose coverage area it is located.

When the terminal 1 is outside the coverage areas
5A, 5B and 5C of the local networks it can operate only
in the public cellular network 2 and searching for a
fixed part of one of the local networks 4A, 4B or 4C will
necessarily fail and therefore constitute a waste of
energy.

Because of the innovative features of the terminal 1
according to the invention, described hereinafter, this
waste of energy can be considerably reduced and the
étandby time and talk time of the terminal can be
increased.

The mobile terminal advantageously incorporates a
specific configuration menu enabling the user to choose

between different search modes for each local netwérk.
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As described in more detail hereinafter, the user can
program the various search modes for each local area
according to their preferences and habits of use.

Refer now to the Figure 2 block diagram.

This figure shows that the terminal 1 includes
communication means 10 for communicating with each of
said networks 2, 4A, 4B and 4C.

It further includes switching means 12 for
commanding the communication means 10 to operate with one
particular local or public network.

However, switching from the public cellular network
2 to one of the local networks 42, 4B or 4C is
conditional on the reception of a service signal
transmitted in response to a search for a cordless
telephone local network by a fixed part of the local
network. This checks beforehand that a call can be made
to the cordless telephone local network whose fixed part
the terminal‘éccording to the invention is searching for.

To this end, the switching means include means 14
for searching for a fixed part 6A, 6B or 6C that the
terminal 1 is authorized to log onto.

In the event of positive search result, following
radiocommunication via the communication means 10, the
search means 14 receive a service signal indicating that
a call can use the searched for local network.

In the event of a negative search result, no service
signal is received and consequently it is not possible to
switch to the searched for network.

To reduce fruitless searches for cordless telephone
local networks without employing manual switching, which
is irksome to the user, the terminal 1 includes means 16
connected to the switching means 12 for programming and
processing events triggering a search for the fixed part
or parts of the local networks in which the terminal can
operate.

Following the occurrence of a triggering event, the

programming and prqQcessing means 16 activate the search
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means 14 to search for one or more fixed parts of the
preferred local networks with which the event in question
is associated.

If the search leads to a positive result, as
described above, then the switching means 12 command the
communication means 10 to change operating mode and
thereafter to route calls via the local network that the
terminal has successfully logged onto.

The means 16 can preferably be programmed by the
terminal user. ’

According to an additional feature of the present
invention, the means 12 switch to a searched for local
network only if the search means 14 detect a signal
transmitted by a fixed part of the searched for local
network during a limited period after the occurrence of
the associated triggering event.

That limited period can be defined and programmed by
the user or by the manufacturer of the terminal 1.

The triggering event is a keystroke or a predefined
sequence of keystrokes on the terminal 1, for example.

In one particularly advantageous embodiment, a
triggering event is a predefined sequence of keystrokes
associated with a command of the terminal other than that
to search for a preferred local network.

For example, if the terminal incorporates an
electronic appointments diary or means for communicating
via the Internet, consultation of business meetings or
consultation of business electronic mail can be stored as
events triggering the search for the local network 4B at
the user's place of work.

The sequence of keystrokes can also be the entry of
a particular telephone number with which the search of a
preferred local network is associated.

In particular, a call to a local network other than
that in which the terminal is located will not trigger a
search for fixed parts associated with that other local

network.
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In another particularly advantageous embodiment,
with a local network that is not used much by the user,
for example the network 4C for the user's second home,
the terminal 1 includes means 18 for locating the fixed
parts of the local network as a function of information
supplied by the public cellular network 2. The local
means 18 receive an identifier of the cell of the public
network 2 in which the terminal is located, for example.

In this case, the triggering event is the fact that
the terminal is located in a cell of the public network
overlapping the coverage area of a cordless telephone
local network, for example. If the terminal 1 is in a
cell of the public network 2 overlapping the coverage
area S5C of the local network 4C, for example, there is a
very high probability that it can log onto the fixed part
6C of that network and thereby obtain the benefit of
lower call costs. The programming and processing means
16 start the search for the cordless telephone network
associated with the triggering event if the location
means 18 find the identifier of the cell in which the
terminal 1 is located in a list stored and programmed by
the user,.

Consequently, the search for a local network is
started only when the geographical position of the
terminal makes it probable that it can log onto a local
network.

This search depending on the geographical position
of the terminal can be made even more effective by taking
more precise account of the characteristics of-the.
cellular radio terrain around the fixed part of a
particular local network.

In another embodiment, which can be combined with
those described above, the terminal 1 includes means 20
for evaluating the traffic load of a local network as a
function of time.

Information relating to the load of the network is

obtained from a specific signal sent by a base station of
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the public network, for example, or from a signal
transmitted by the fixed part of the local network.

In the present context, the expression "network
load" refers to the parameter which measures the
congestion (saturation factor) of the network or networks
and provides information on the probable difficulty of
connecting to a network because of saturation, for
example. This can be important when the local network is
intentionally undersized, for example because traffic
peaks are relatively infrequent and do not justify the
heavy investment that would be required to increase the
capacity of the local network to enable it to connect a
very large number of users.

For this embodiment, the triggering event is the
traffic load of the local network falling below a

predefined threshold, in particular a threshold defined

"by the user. Thus a fruitless search for the local

network can be avoided if the network is saturated or
almost saturated.

Of course, other criteria defined by the
manufacturer of the mobile terminal, forAexample, and
relating to the mobile terminal 1 and/or the fixed parts
of the local networks can be taken into account in
defining triggering events.

In another embodiment, the triggering event is
defined relative to the habits of the user.

For example, users know that they are usually at
home from 8 pm until 8 am the next day and at work
between 8:30 am and 7 pm from Monday to Friday. They can
therefore program these time periods into the means 16 in
order to search for the appropriate local network, i.e.
to search for the network 4A when they are usually at
home and for the network 4B during working hours. Users
are totally free to use this option and can define the
search time periods themselves.

In a more sophisticated wvariant of this embodiment,

the terminal includes means 22 for storing the frequency
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10

of use of each network by the terminal 1, covering not
only the local networks 4A, 4B and 4C but also the public
cellular network 2.

The frequency of use of a network by a terminal is
the number of occasions per unit time that the terminal
uses the network.

The terminal further includes means 24 connected to
the means 22 for calculating the probability of use of
each network by the terminal from the frequency of use
stored in the means 22.

The probability of use is the probability that the
user will use one of the local networks 4A, 4B or 4C or
the public cellular network 2 at particular times of day
or on particular days of the week.

For this embodiment, the triggering event is the
crossing of a probability threshold for the use of a
specific local network associated with the threshold. If
the threshold is crossed, the means 24 send a signal to
the means 16 to trigger a search for the local network
associated with the triggering event.

The threshold can advantageously be defined by the
user, using the terminal configuration menu.

This mode can be regarded as a self-adapting mode
because it allows the habits of use of the terminal by
the user to be taken into account automatically.

What is more, for each time period associated with
the search for a particular fixed part, the user can
define the search frequency, for example every X minutes,
where x is an integer. Any other time unit can be used.

By virtue of the present invention, the user can
choose a specific and suitable mode of searching for the
fixed part of each local network that it can log onto.

This has the advantage that fruitless searches for a
local network can be avoided and that a good part of the
energy of the terminal can be saved. The terminal
according to the invention is also easy to use and can
adapt automatically to the habits of the user.
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What is more, the various embodiments described above

can be combined with each other.
The applicant does not concede that the prior art
discussed in the specification forms part of the common

general knowledge in the art at the priority date of this

application.
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CLAIMS

1. A multi-standard mobile telecommunications terminal
adapted to operate with base stations of a public
cellular network and at least one fixed part of at least
one preferred cordless telephone local network, the
terminal including communication means for communicating
with each of said networks and switching means including
means for searching for a fixed part of a local network
and commanding the communication means to operate with
one or the other of said networks according to the result
of the network search conducted by the search means, the’
terminal including means for programming and processing
events triggering a search for the fixed part or parts of
the local networks in which the terminal can operate,
said programming and processing means activating the
search means on the occurrence of programmed triggering

events.

2. A terminal according to claim 1, wherein the user
can program the programming and processing means to
define triggering events individually for each local

network.

3. A terminal according to claim 1 or claim 2, wherein
the triggering event is a predefined sequence of
keystrokes associated with a command of the terminal
other than the command which switches the communication

means to operate with a preferred local network.

4. A terminal according to any preceding claim,
including means for evaluating the traffic load of a
local network as a function of time and wherein the
triggering event is the traffic load of the local network
falling below a predefined threshold, in particular a
threshold defined by the user.

5. A terminal according to any preceding claim,
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including means for storing the frequency of use of each
network by the terminal and wherein the switching means
are activated by the programming and processing means as
a function of the frequency of use of said networks by

the user.

6. A terminal according to claim 5, including means for
calculating the probability of use of each network by the
terminal and wherein the triggering event for a local
network is the crossing of a probability threshold for

use of that network.

7. A terminal according to claim 5 or claim 6,
including means enabling the user to define said
threshold value.

8. A terminal according to any one of claims 1 to 7,
including meaﬁs for locating fixed parts of the local
networks from information supplied by the public cellular
network and wherein the triggering event is the fact that
the terminal is in a cell of the public network
overlapping the coverage area of a cordless telephone

local network.

9. A terminal according to claim 8, including means for
storing the identity of the cell of the public network in
which the local network is located and wherein the
triggering event is the reception of a signal
representing the identity of the base station

corresponding to the stored cell identity.

10. A terminal according to any one of claims 1 to 9,
wherein the switching means switch to a searched for
local network only if said search means detect a signal
transmitted by a fixed part of the searched for local
network during a predefined time period after the

occurrence of an associated triggering event.
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11. A terminal substantially as herein described with

reference to the accompanying drawings.
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