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(54) A method and a telecommunication apparatus for creating an alerting signal

(57) The invention relates to a method for creating
an alerting signal in a telecommunication apparatus (1),
and a telecommunication apparatus (1) having an alert-
ing system (30). The alerting system (30) comprising
input means (6,40), which is arranged to receive an
input of an audio signal, where the audio signal has a
length comprising different frequencies of various
amplitudes. The system (30) also comprises a trans-
ducer (90), memory means (100), and a signal process-
ing unit (60). The signal processing unit (60) is arranged
to convert the inputted audio signal, from the input
means (6,40), to an alerting signal, and store a digital
representation of the alerting signal in the memory
means (100), in order to recall the alerting signal
through said transducer (90) upon receiving an incom-
ing call. Also, the signal processing unit (60) is arranged
to divide the length of the audio signal, inputted in the
input means, into several parts, and select the fre-
quency being most relevant for each divided part, in
order to reproduce the alerting signal in a way similar to
the audio signal.
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Description

[0001] The present invention relates to a telecom-
munication apparatus having an alerting system, and a
method for creating an alerting signal in a telecommuni-
cation apparatus according to the preamble of claim 1
and 9, respectively.
[0002] The use of telecommunication apparatus is
very frequent today. The telecommunication apparatus
may for example be a cellular phone, a pager, and/or a
similar device. Therefore, it is very common to hear an
alerting signal, i.e. a ringing signal, in those parts of the
world which supports a network for a telecommunica-
tion apparatus. For example, in Europe there is GSM,
which is one example of a very common system used in
networks. Since Europe has a lot of users, who receive
a lot of calls, it becomes more and more difficult to dis-
tinguish the different apparatus, because many users
uses/have the same alerting signal. This has become a
huge problem. Because, when an apparatus is ringing,
and there are many users around having the same
alerting signal activated, these users will then most
likely grab after their apparatus to discover that it was
someone else's apparatus ringing. In particular, if a user
is not expecting a call and has his/her hands occupied,
it might become very annoying when an apparatus
rings, and the call was not even to him/her. Also, if
somebody discovers a new alerting signal, which might
be appreciated by other users, there is a possibility that
it becomes so popular that it ends up with the same
problem.
[0003] Furthermore, there is mostly no or small
opportunity to alter the audible ringing or alerting signal
so that, for example, a telephone generates a distinc-
tive, audible alerting signal that is personalized to an
individual user or group of users. Various telephone net-
works have, in some cases, a possibility to download
alerting signals from a server provided by different serv-
ice providers. However, in most cases the pattern of the
audible ringing signal is usually limited to what has been
placed on the server. There, is also some telephones
having a feature, which allows the individual user to
compose his/her own alerting signal. However, this fea-
ture is mostly very difficult to use for composing a tune,
since the user usually has to define every note in the
tune manually. By manually means that user may e.g.
use the keypad on the phone to compose the tune.
[0004] US-A-5,687,227 discloses an example of
customizing an alerting signal in a personalized way.
This is done by receiving sound segments by a micro-
phone, converted into digital signals by an analog/digital
converter (ADC), and processed and stored in a mem-
ory, as an alerting signal, under direction of a digital sig-
nal processor (DSP). Thereafter, it should be possible to
audibly reproduce the alerting signal, upon reception of
an incoming call. However, since the sound segments
are processed by the DSP in a conventional manner,
and stored in the memory, it may require a lot of space

in the memory. Also, the memory capacity in a tele-
phone is very restricted, which means that there will
only be space for one or a few alerting signals, depend-
ing on the format and the length of the received sound
segment.

[0005] Also, UK-A-2,326,056 discloses an example
of a ringing-tone control device for a telephone set,
which is able to divide an inputted audio signal into dif-
ferent sub-bands, determining the strongest signals of
the sub-bands, and converting the signals to a ringing-
tone based on the inputted audio signal. However, this
may cause problems due to background noise, when
the user would like to input a sound sequence, since the
control device chooses the strongest signal of the sub-
bands. This means that if the background noise has a
larger amplitude than the intended sound sequence, the
control device might choose the background noise
instead. Also, the control device includes an array of
band-pass filters, which divides the inputted audio sig-
nal in to different sub-bands. This means that control
device must be provided with additional hardware in the
telephone set, which is always difficult to minimize.
[0006] It is therefore an object of the present inven-
tion to provide a way to create an alerting signal for a tel-
ecommunication apparatus, by inputting an audio signal
to create the alerting signal to be generated by a trans-
ducer, wherein the alerting signal is not affected by
background noise, the telecommunication apparatus is
able to use its existing hardware, and wherein the imple-
mentation does not require additional hardware.
[0007] Another object of the present invention, is to
provide a way for creating an alerting signal, which is
personalized and minimize the size of the signal when
stored in memory of the phone.
[0008] These objects are achieved in accordance
with the present invention by a telecommunication
apparatus having an alerting system, and a method for
creating an alerting signal in a telecommunication appa-
ratus according to the preamble of claim 1 and 9,
respectively.
[0009] A particular advantage with the present
invention is that the user may choose any sound he/she
likes, e.g. by using a microphone which is usually built-
in the apparatus, and make a record of an audio signal,
for example by whistling a tone. Thereafter, the signal is
converted into an alerting signal, representing the most
relevant frequencies from the audio signal. Thus, the
alerting signal is not necessarily identical with the sound
as was recorded, i.e. the alerting signal is saved in a
manner allowing the user to save several alerting sig-
nals and minimizing the size of the alerting signal. This
means that the alerting signal will not require the same
amount of memory, as otherwise would be required if
saving every frequency of the audio signal, which is
possible to record.
[0010] Further advantages according to the present
invention will be apparent from the dependent claims.
[0011] The invention will be described in greater
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detail in the following by way of example only and with
reference to the attached drawings, in which

Fig. 1 schematically illustrates a preferred embodi-
ment of a hand portable phone according to the
present invention,

Fig. 2 schematically shows the essential parts of a
telephone for communicating with a cellular or cord-
less network,

Fig. 3 schematically shows a preferred embodiment
of an alerting system in a telecommunication appa-
ratus, in accordance with the present invention,

Fig. 4 shows a flowchart for creating an alerting sig-
nal in a phone, in accordance with the present
invention, and

Fig. 5a, 5b and 5c shows an example of a user
interface in a phone according to the present inven-
tion.

[0012] Fig. 1 shows a preferred embodiment of a
telecommunication apparatus, hereafter also referred to
as a phone, according to the present invention. The
phone, which is generally designated by 1, comprises a
user interface having a keypad 2, a display 3, an on/off
button 4, a speaker 5, and a microphone 6. The phone
1 according to the preferred embodiment is adapted for
communication via a wireless telecommunication net-
work, e.g. a cellular network. However, the phone could
also have been designed for a cordless network. The
keypad 2 has a first group 7 of keys as alphanumeric
keys, by means of which the user can enter a telephone
number, write a text message (SMS), write a name
(associated with the phone number), etc. Each of the
twelve alphanumeric keys 7 is provided with a figure "0-
9" or a sign "#" or "*", respectively. In alpha mode each
key is associated with a number of letters and special
signs used in text editing.
[0013] The keypad 2 additionally comprises two
soft keys 8, two call handling keys 9, and a navigation
key 10.
[0014] The two soft keys 8 have a functionality cor-
responding to what is known from the phones Nokia
2110, Nokia 8110 and Nokia 3810. The functional-
ity of the soft key depends on the state of the phone and
the navigation in the menu by using a navigation key.
The present functionality of the soft keys 8 is shown in
separate fields in the display 3 just above the keys 8.
[0015] The two call handling keys 9 according to the
preferred embodiment are used for establishing a call or
a conference call, terminating a call or rejecting an
incoming call.
[0016] The navigation key 10 is an up/down key and
is placed centrally on the front surface of the phone
between the display 3 and the group of alphanumeric

keys 7. Hereby the user will be able to control this key by
simply pressing the up/down key using his/her thumb.
Since many experienced phone users are used to one-
hand control, it is a very good solution to place an input
key, requiring precise motor movements. Thus, the user
may place the phone in the hand between the finger tips
and the palm of the hand. Hereby, the thumb is free for
inputting information.

[0017] Fig. 2 schematically shows the most essen-
tial parts of a preferred embodiment of the phone.
These parts being essential to understand the inven-
tion. The preferred embodiment of the phone of the
invention is adapted for use in connection with a GSM
network, but, of course, the invention may also be
applied in connection with other phone networks, such
as other kinds of cellular networks and various forms of
cordless phone systems or in dual band phones
accessing sets of these systems/networks. The micro-
phone 6 records the user's speech, and the analogue
signals formed thereby are A/D converted in an A/D
converter, which can be done in an audio part 14, see
also Fig. 3. The speech is further encoded in the audio
part 14. The encoded speech signal is transferred to
controller means 18, denoted as "Processor" in Fig. 2,
which may support software in the phone. The controller
means 18 also forms the interface to the peripheral
units of the apparatus, including a RAM memory 17a
and a Flash ROM memory 17b, a SIM card 16, the dis-
play 3 and the keypad 2 (as well as data, power supply,
etc.). The controller means 18 communicates with the
transmitter/receiver circuit 19. The audio part 14
speech-decodes the signal, which is transferred from
the controller 18 to the earpiece 5 via a D/A converter
(see Fig. 3).
[0018] The controller means 18 is connected to the
user interface. Thus, it is the controller means 18 which
may monitor the activity in the phone and control the
display 3 in response thereto.
[0019] Therefore, the controller means 18 can
detect the occurrence of a state change event and
changes the state of the phone and thus the display
text. A state change event may be caused by the user
when he activates the keypad including the navigation
key 10, and these type of events are called entry events
or user events. However, the network communicating
with the phone may also cause a state change event.
This type of event and other events beyond the user's
control are called non-user events. Non-user events
comprise status change during call set-up, change in
battery voltage, change in antenna conditions, message
on reception of SMS, etc.

The alerting system

[0020] Fig. 3 schematically shows an embodiment
of an alerting system 30 according to the present inven-
tion, which in this example forms a part of the audio part
14 shown in Fig. 2. Thus, the alerting system 30 is a
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part of the phone shown in Fig. 1 and 2. The alerting
system 30 is provided with input means 40, which is
illustrated as a microphone. However, it is also possible
that the input means 40 may be provided with connect-
ing means (not shown), arranged to receive an electri-
cal connector (not shown) from an apparatus having an
audio output. For example, it can be possible to connect
a compact disc (CD) player, tape recorder, radio, or
other audio equipment which produces an audible sig-
nal, to the input means 40, in order to give an alternative
input of an audio signal into the phone.

[0021] The input means 40 can be connected to an
analogue/digital converter (ADC) 50, which converts an
analogue audio signal inputted in the input means to a
digital signal. The audio signal having a length of time
comprising different frequencies of various strength.
Naturally, the audio signal has an amplitude, which may
vary under the length of time. This means that the
strength of the frequencies is a factor, which is depend-
ant on the amplitude. Another factor might be the phase
of the audio signal. However, in this embodiment it is the
amplitude which is representing the strength. The
strength is discussed in more detail below.
[0022] As an alternative to the analogue audio sig-
nal, it may also be possible that the input means 40
receives a digital audio signal by the connecting means
(not shown). This can be done by e.g. using a digital
output from a CD player, digital audio tape (DAT)
recorder, or a digital radio. The advantages by excluding
the ADC are that it saves components, and the digital
audio signal have in most cases a very good resolution
from the digital output from these types of devices as
mentioned.
[0023] The alerting system in Fig. 3 further com-
prises a signal processing unit (SPU) 60, which is oper-
atively associated with the input means 40. Depending
on the format of the audio signal, the SPU 60 can be
connected directly to the input means (not shown), or an
ADC 50 can be provided in the SPU 60 which is con-
nected to the input means 40. The SPU 60 is arranged
to process the inputted audio signal, from the input
means 40, to an alerting signal, and to store a digital
representation of the alerting signal in memory means
100. The memory means 100, which is marked with
"TUNE TABLE" in Fig. 3, can be e.g. an electrically
erasable programmable read only memory (EEPROM).
The advantage of using an EEPROM is that it allows a
user to edit the alerting signal after being processed by
the SPU 60, i.e. the digital representation of the alerting
signal can be stored in a tune table. The tune table can
be represented by reference frequencies of a certain
bandwidth. The use of these reference frequencies is
disclosed in more detail below. The digital representa-
tion of the alerting signal is recalled from the memory
means 100 through a transducer 90, upon receiving an
incoming call to the phone.
[0024] When processing the inputted audio signal,
the SPU 60 is, in accordance with the present invention,

provided with conversion means 70, which preferably is
a digital signal processor (DSP). The conversion means
70 is arranged to convert the inputted audio signal into
a digital representation of an alerting signal. The length
of the inputted audio signal is divided into several parts,
which is done either by means of the SPU 60, or before
the signal is inputted into the SPU 60, where each part
is represented by at least two frequencies. The division
of the length of the audio signal can be done by sam-
pling the audio signal, e.g. by means of the ADC 50. If
the audio signal is divided into parts before its inputted
into the SPU 60, which means that the signal is already
in a digital format, the signal is represented by samples.
When the audio signal is divided, i.e. sampled, the con-
version means 70 selects one of the frequencies being
most relevant within each part, in order to reproduce the
alerting signal in a way similar to the audio signal. Pref-
erably, the conversion means 70 chooses the strongest
frequency, within each of the parts. It is also possible
that the conversion means 70 chooses several frequen-
cies, and even calculate an average value of the
selected frequencies, i.e. weight the frequencies and
chooses one frequency based on a statistical calcula-
tion. In order to choose the strongest frequency, the
conversion means 70 can for example use a Fourier
transform converter 80, which converts the audio signal
by using a Fourier Transform. Preferably, the Fourier
transform is a Fast Fourier Transform (FFT). Basically,
the FFT transforms the divided signal from a time
domain into a frequency domain, which makes it very
easy to discover, i.e. analyse, which are the strongest
frequencies, within each of the divided parts. The rea-
son for it being so easy to measure the strength, is that
the strength of the different frequencies is indicated by
its energy, i.e. the energy is a function of the frequency.
The energy indicates the amplitude for a frequency, and
can be e.g. a root mean square (RMS) amplitude for a
frequency, or same other statistical measure of the
amplitude for a frequency, presented in relative values,
e.g. in decibel. The FFT is a well known algorithm,
which were first discussed in the middle of 1960. The
original Fourier transform is descended from the begin-
ning of 1820. Therefore, since the Fourier transform (or
the FFT) is such a well known method, it will not be
described in any further detail hereafter.

[0025] After the audio signal has been converted by
the Fourier transformer converter 80, a decision is
made on the frequencies which has the strongest
energy, i.e. the strongest frequencies. This decision
can, for example, be made in the "DECISION SW" 90,
which can choose the strongest frequency within each
part. Thus, the "DECISION SW" 90 reads each part of
the converted signal, compares the strength of the dif-
ferent frequencies in each part, and decides which is
the strongest frequency within each part. The "DECI-
SION SW" 90 can for example be a software program,
which is provided in the conversion means 70, and
selects/decides which frequencies are the strongest.
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[0026] After the frequency selection in the "DECI-
SION SW" 90 of the different parts, an indication for
each of the chosen frequencies, is stored in the memory
means 100, wherein all indications for the several parts
together forms a digital representation of an alerting sig-
nal. The indication of chosen frequency corresponds to
a reference frequency as is provided in the "TUNE
TABLE" 100. Thus, the frequencies in each part is also
compared with some reference frequencies and
chooses the reference frequency which is most similar
to the frequencies in the compared part of the audio sig-
nal. This choice is the indication of the chosen fre-
quency. The amount of reference frequencies should be
selected in a way so that the bandwidth of the different
frequencies is fine-tuned so an optimal balance
between tracking range and tone separation is
obtained. There should be at least two reference fre-
quencies preferably 12. The number of reference fre-
quencies can be selected by the user, by means of the
user interface connected to the SPU. Also, there is a
possibility to arrange a "SWITCH" 110 to the "DECI-
SION SW" 90, which makes it possible for the user to
listen to the alerting signal, before saving it in the mem-
ory means 100. The "SWITCH" 110 can e.g. be con-
nected between the "DECISION SW" 90 and the
memory means 100. Thus, if the user decides to save
the generated alerting signal, he/she selects an option,
e.g. displayed on the display of the phone, and store the
digital representation of the alerting signal in the mem-
ory means 100. This option can be provided in the user
interface, shown in Fig. 1 and 2, which means that that
this option can be controlled by the control means
shown in Fig. 2.

[0027] The Fourier transformation is done by a soft-
ware, which can be provided into the Fourier transform
converter 80. This transformation also, gives an oppor-
tunity for the programmer to specify what kind of sounds
the input is expected to be. For example, if the sound is
generated by the users mouth, which has a characteris-
tic sound, it is possible to adopt an algorithm in the FFT
converter 80. Some speech coders exploit models for
speech production. Usually, the model describes the
speech production from the perspective of a single per-
son. In some application scenarios, such assumptions
might be invalid due to extraneous/background signals
and may result in degraded performance. One example
is when there is background music, as from a radio or
TV, which should also address background noises of
various types in a speech processing algorithm (car
noise, computer fan noise, jet engine noise).
[0028] One way of avoid unwanted noise is to add a
noise spectrum in the memory means, and subtract a
noise of which the spectrum is assumed from a speech
signal in an algorithm provided in the FFT converter 80.
The noise spectrum can be performed for various noise
signals indicating various types of noises, and a plurality
of representative noise spectra indicating the various
types of noises are stored in the storing unit. In the algo-

rithm, a plurality of speech signals which indicate a
speech including a noise are input in series to the ADC
50, and a plurality of digital speech signals are obtained.
Thereafter, a discrete Fourier transformation is per-
formed in the Fourier transform converter 80, and a
speech spectrum including an actual noise spectrum is
obtained. Thereafter, one representative noise spec-
trum matching with the actual noise spectrum is read
out from the memory means 100, and the representa-
tive noise spectrum read out is subtracted from the
speech spectrum in a noise subtracting unit (not shown)
to cancel the actual noise spectrum. Thereafter, a deci-
sion is made on the frequencies which has the strongest
energy, i.e. the strongest frequencies, by means of the
"DECISION SW" 90, as described above, and an alert-
ing signal can finally be obtained.

The method for creating an alerting signal.

[0029] Referring to Fig. 4, which shows a flowchart
over the method for creating an alerting signal in a tele-
communication apparatus, in accordance with the
present invention. The telecommunication apparatus is
hereafter also referred to as a phone, and comprising
input means, a transducer, memory means, and a sig-
nal processor unit (SPU), which is disclosed in detail
with reference to Fig. 3.
[0030] When the phone is turned on "START" 200,
the user may choose an option by means from a user
interface, which enables the phone to receive an audio
signal through input means. Then it might be possible
that the phone detects if there is enough space in the
memory means to store a digital representation of a
new alerting signal, "ENOUGH MEMORY" 210. If the
memory means does not have enough space to store a
digital representation of a new alerting signal, the phone
can print out a message on a display, "PRINT MES-
SAGE" 220, provided in the user interface, informing the
user that there is not enough memory to store a digital
representation of a new alerting signal. Then the
method ends "END" and the user has to delete some
information in the memory means, if he/she would still
like to create a new alerting signal. Alternatively, the
printed message could comprise another option for the
user (not shown), allowing a possibility to overwrite
another alerting signal, which means that the user does
not have to start over again.
[0031] If the memory means has enough space to
store a digital representation of a new alerting signal,
the user can select different kinds of sound input
"SELECT SOUND INPUT" 230. For example it can be
possible to input the audio signal by a microphone, or
via an electrical connector. The electrical connector
enables the user to connect different kind of audio
equipment to the phone. When the desired input means
has been selected, the phone activates the input
means, and receives the audio signal, which the user
would like to create. The signal might be a digital or an
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analogue signal, depending on the input means. If the
signal is analogue, the audio signal is sampled "SAM-
PLE SOUND" 240, e.g. by means of an ADC. This
means that the length of the inputted audio signal is
divided into several parts, where each part is repre-
sented by at least two frequencies.

[0032] When the signal is in a sampled format, the
signal processing unit process the inputted audio signal
by means of a Fourier transform converter, which con-
verts the audio signal by using a Fourier transform.
Preferably, the Fourier is a Fast Fourier Transform "FFT"
250.
[0033] After the Fourier transform, the frequency
being most relevant for each divided part is selected, in
order to reproduce the alerting signal in a way similar to
the audio signal. Preferably, the most relevant frequency
is the strongest frequency within each part being cho-
sen. The selection can be done by reading each part of
the divided signal, compare the strength of the different
frequencies in each part "STRENGTH IN PART N" 260,
and decide which frequency is the strongest within each
part "SELECT STRONGEST FREQUENCY" 270. By
strongest frequency means the frequency which has
most energy within each part, after being Fourier trans-
formed, which e.g. can be indicated by a RMS ampli-
tude for a frequency.
[0034] When the selection has taken place, an indi-
cation for each chosen frequency is stored in the mem-
ory means, "STORE INDICATION" 280, wherein all
indications for the several parts forms a digital represen-
tation of an alerting signal. The indication of chosen fre-
quency corresponds to a reference frequency as is
provided in the "TUNE TABLE" 100. Thus, the frequen-
cies in each part are also compared with some refer-
ence frequencies and choose the reference frequency
which is most similar to the frequencies in the compared
part of the audio signal. This choice is the indication of
the chosen frequency. The amount of reference fre-
quencies should be selected in a way so that the band-
width of the different frequencies is fine-tuned so an
optimal balance between tracking range and tone sepa-
ration is obtained. There should be at least two refer-
ence frequencies preferably 12. The number of
reference frequencies can be selected by the user, by
means of the user interface connected to the SPU. At
this stage, the alerting signal is created, and can be
used by the user, "END" 290.

The user interface

[0035] With reference to Fig. 5a, 5b and 5c, an
example is shown on how the display of a user interface
can act when arranged to an alerting system according
to the present invention. Starting from Fig. 5a, there is a
menu having the text "ALERT SIGNAL CREATOR" 500,
which represent one menu among of a number of differ-
ent menus. This menu is informing the user that it is
possible to create alert signals by entering this menu.

The user might use the navigation key 10 as shown in
Fig. 1, in order to enter this menu.

[0036] When the user enters this menu, he/she
might receive some options. For example, these options
501 can be to create a new alert signal, "CREATE", edit
an existing alerting signal, "EDIT", delete an existing
alerting signal, "DELETE", play an existing alerting sig-
nal, "PLAY", etc. The first option as indicated in the box
having reference number 501 is "CREATE" which is
marked with grey, indicating the selection of the option.
Upon entering this menu 501, the selection of this cre-
ate option can be pre-selected, in order to facilitate the
use of this feature. Thus, by pre-selecting an option,
which seems to be the most frequent used option, it will
facilitate the user when he/she is going to create a new
alerting signal, by using only one key, e.g. the naviga-
tion key 10 as shown in Figure 1.
[0037] If the user selects "CREATE", there might be
an indication of space available in the phones memory,
"MEMORY AVAILABLE 16 K OF 32 K" 502. If the space
in the memory is enough to save another alerting signal,
or one or more of the alerting signals can be deleted,
the user might choose an input of an audio signal,
"SELECT INPUT, MIC?, CON?" 503, wherein this
embodiment allows the user to choose two different
types of inputs. The inputs in this embodiment refers to
a microphone and an electrical connector. The electrical
connector can be connected to a suitable connector,
and receive an audio signal from e.g. compact disc (CD)
player, tape recorder, radio, or other audio equipment
which produces an audible signal.
[0038] Thereafter, with reference to Fig. 5b, when
the user has chosen an input and is ready to cre-
ate/record a new alert signal, he/she receives a mes-
sage "PRESS BUTTON TO RECORD" 504. To
proceed, the user can for example press the navigation
key 10 as shown in Fig. 1, and the creation/recording
starts. Preferably, there is a limit for defining how long a
recording can be.
[0039] When the user has finished the crea-
tion/recording of the new alerting signal, he/she might
receive a new list of options 505. For example, these
new options 505 can be to listen to the result, "PLAY",
save the new alerting signal, "SAVE", delete the new
alerting signal, "DELETE", create another alerting sig-
nal, "ANOTHER", etc. The first option as indicated in the
box having reference number 505 is "PLAY", which is
marked with gray, indicating the selection of the option.
Upon entering this menu 505, the selection of this play
option can be pre-selected, in order to facilitate the use
of this feature.
[0040] If the user is satisfied with the new alerting
signal(s), it is possible to store the alerting signal(s). As
a confirmation that the alerting signal(s) has been
stored, a message may appear, "ALERT SIGNAL
STORED" 507.
[0041] With reference to Fig. 5c, the menu as is 507
showing the same options as in Fig. 5a with reference
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number 501. The second option as indicated in the box
having reference number 507 is "EDIT", which is
marked with gray, indicating the selection of the option.
Upon entering this option "EDIT", the user may edit an
existing alerting signal. The alerting signal can be
selected from a list of several alerting signals (not
show), and when the user has selected an alerting sig-
nal it is possible to edit the signal. The edit window 508
shows a simple example of an alerting signal. The user
may delete tones, add tones and/or scroll the display
sideways. In the following edit window 509, one tone
has been deleted. Finally, the user can choose to either
"STORE" or to "CANCEL" the edit of the alerting signal.
If the user chooses the store option in 508, 509, an indi-
cation of this action can be shown as a message 510
"ALERT SIGNAL STORED". If the user chooses the
cancel option in 508, 509, nothing will happen to the
alerting signal.

[0042] The invention is not limited to the above
described and in the drawings shown examples of an
embodiment but can be varied within the scope of the
appended claims. For example, the input means, can be
provided with infra read (IR) means and/or with radio
frequency (RF) means, in order to receive an audio sig-
nal comprised in an IR signal and/or an RF signal. Also,
even if the embodiments above refers to a phone, the
invention could be implemented in a pager or a similar
telecommunication apparatus.

Claims

1. A telecommunication apparatus (1) having an alert-
ing system (30), comprising:

• input means (6,40), arranged to receive an
input of an audio signal, said audio signal hav-
ing a length comprising different frequencies of
various strength,

• transducer (90), arranged to generate an alert-
ing signal when the apparatus (1) receives an
incoming call from a calling party,

• memory means (100), arranged to store and
recall a digital representation of the alerting
signal to be generated by said transducer (90),
and

• a signal processing unit (60), operatively asso-
ciated with said input means (6,40), said trans-
ducer (90), and said memory means (100),

wherein said signal processing unit (60) is arranged
to process the inputted audio signal, from the input
means (6,40), into an alerting signal, and store a
digital representation of the alerting signal in said
memory means (100), in order to recall said alert-
ing signal through said transducer (90) upon receiv-
ing an incoming call,
characterised in that said signal processing unit
(60) is provided with conversion means (70), which

is arranged to convert the inputted audio signal into
a digital representation of an alerting signal and to
transform the digital signal from a time domain to a
frequency domain, wherein the length of said input-
ted audio signal is divided into several parts either
by means of the signal processing unit (60) or
before said signal being inputted into the signal
processing unit, where each part is represented by
at least two frequencies and is transformed from
the time domain to the frequency domain, and the
conversion means (70) is further arranged to select
one of the frequencies within each part having the
highest energy in the frequency domain, in order to
reproduce the alerting signal in a way similar to the
audio signal, and store an indication for each cho-
sen frequency in the memory means (100), wherein
all indications for the several parts forms a digital
representation of an alerting signal.

2. A telecommunication apparatus according to claim
1, characterised in that the conversion means (70)
is arranged to choose the strongest frequency,
within each of the parts, wherein the strongest fre-
quency represents the most relevant frequency.

3. A telecommunication apparatus (1) according to
claim 1, characterised in that said input means (40)
is provided with connecting means, which is
arranged to receive an electrical connector from an
apparatus having an audio output.

4. A telecommunication apparatus (1) according to
claim 1, characterised in that said conversion
means (70) comprising a Fourier Transform con-
verter (80), which converts said audio signal by
using a Fourier Transform, allowing the conversion
means (70) to choose the frequency in each part
having the highest energy.

5. A telecommunication apparatus (1) according to
claim 1, characterised in that said conversion
means (70) is further arranged to compare the fre-
quencies in each part with at least two reference
frequencies, and choose the reference frequency,
which is most similar to the frequencies in the com-
pared part of the audio signal, which being the indi-
cation of the chosen frequency.

6. A telecommunication apparatus (1) according to
claim 5, characterised in that said memory means
(100) being provided with a tune table, representing
the reference frequencies.

7. A telecommunication apparatus (1) according to
claims 5, characterised in that said signal process-
ing unit (60) is arranged to a user interface
(2,3,4,5,6), allowing a user to set a number of refer-
ence frequencies.
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8. A telecommunication apparatus (1) according to
claims 1, characterised in that said telecommunica-
tion apparatus (1) is a cellular phone.

9. A method for creating an alerting signal in a tele-
communication apparatus (1), said apparatus (1)
comprising input means (6,40), a transducer (90),
memory means (100), and a signal processor unit
(60), wherein said method comprising the following
steps:

• the input means (6,40) receives an input of an
audio signal, said audio signal having a length
comprising different frequencies of various
strength,

• said signal processing unit (60) converts the
inputted audio signal, from the input means
(6,40), to an alerting signal, and

• said signal processing unit (60) store a digital
representation of said alerting signal in said
memory means (100), in order to recall said
alerting signal through said transducer (90)
upon receiving an incoming call,

characterised in that said signal processing unit
(60) converts the inputted audio signal by dividing
the length of the audio signal into several parts, or
by receiving the parts directly in the signal process-
ing unit (60) and transforms the digital signal from a
time domain to a frequency domain, where each
part is represented by at least two frequencies and
is transformed from the time domain to the fre-
quency domain, select one of the frequencies
within each part having the highest energy in the
frequency domain, in order to reproduce the alert-
ing signal in a way similar to the audio signal, and
store an indication for each chosen frequency in the
memory means (100), wherein all indications for
the several parts forms a digital representation of
an alerting signal.

10. A method according to claim 9, characterised in
that said signal processing unit (60) choose the
strongest frequency, within each of the parts,
wherein the strongest frequency represents the
most relevant frequency.

11. A method according to claim 9, characterised in
that said audio signal being inputted to the input
means (40) via connecting means, receiving an
electrical connector from an apparatus inputting
said audio signal.

12. A method according to claim 9, characterised in
that said signal processing unit (60) converts said
audio signal by using a Fourier Transform, and
chooses the frequency in each part having the
highest energy.

13. A method according to claim 9, characterised in
that said signal processing unit (60) compares the
frequencies in each part with at least two reference
frequencies, and chooses the reference frequency,
which is most similar to the frequencies in the com-
pared part of the audio signal, which being the indi-
cation of the chosen frequency.

14. A method according to claim 13, characterised in
that said indications is stored in a tune table in the
memory means (100), wherein the tune table repre-
sents the reference frequencies.

15. A method according to claim 13, characterised in
that a user selects the number of reference fre-
quencies, by using a user interface (2,3,4,5,6) con-
nected to said signal processing unit (60).
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